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Project Description
 
The de 'elopment of agriculture, thedistribution 
of food, the provision of health services. and the 
access to information through educational ser-

---vices and other forms ofcommunication in rural- --
regions of devieloping countries all heavily de-
pend on transport facilities. Although rail and 
water facilities may play important roles in cer-
lain areas, a dominant and universai need is for 
road systems that proyide an assured and yet 
relatively inexpensive means for the movement 

* of people and goods. The bulk of this'need is for 
low-volume roads that generally carry only 5 to 
10 vehicles a day and that seldom carry as many 
as 400 vehicles a day. 

Descnpci6n del proyecto 
En las regiones rurales de paises en desarrollo, 
el desarrollo de la agricultura, la distribuci6n de 
viveres, la provisi6n de servicios de sanidad, y
al acceso a intormaci6n por medio de servicios 
educacionales y otras lormas de comunicaci6n, 
dependen en gran parte de los medios de trans-
porte. Aunque en ciertas areas los m:,,dios de fe-
rrocarril y agua desempeAan un papel impor-
tante, existe una necesidad universal y domi-
nante de crear sistemas viales que provean un 
medio asegurado pero relativamente poco cos-
loso para el movimiento c'e genie y mercancias. 
La mayor parte de esta r.,,zesidad se soluciona-
,a con la construcci6n oie caminos de baio vo-
h6men que generalmen:e moverlan Onicamente 
de 5 a 10 vehiculos por dia y que pocas veces 
moverlan tanto come 400 vehicJlos por dia. 

Description du projet 
Dans las regions rurales des p"ays en vote de 
ddveloppement, I'exploitation agricole, la distri-
bution des produits alimentaires, I'accbs aux 
services mddicaux, I'accbs aux mat(riaux et aux 
marchandises, AI'information et aux autres ser-
vices, dependent en grande partie des moyens 
de transpprt. Bien queles transports par voie 
ferrde et piar voie navigable jouent un r6le impor-
tant dans certairz,,gions, un besoin dominant 
et universel xsie d'i) rdseau routier qui puisse 

The planning, design, construction, and 
maintenance of low-volume roads for rural re
gions of developing countries can be greatly en
hanced with respect to econrmicsi-quality, and 
performance by the use of lowr-volume road 
technology that is available in many parts of the, 

-world. Much of this technology has been pro-
duced during the developmental phases of what 
are now the more developed countries, and 
some is continually produced in both the less 
and the more developed countries..Some of the 
technology has been documented in papers, ar
ticles, and reports that have been written by ex
perts in the field. But much of the technology is 

El planeamiento, diseflo, conslrucci6n y man
tenimiento de caminos de bajo volften para
regiones rurales de palses en desarrollo pueden 
ser mejorados, con respecto al costo, calidad, y 
rendimiento, pr el uso de la tecnologia de ca-
minos de bajo volOmen que se encuentra dispo
nible en muchas partes del mundo. Mucha de 
esta tecnologla ha sido producida durante las 
dpocas de desarrollo de !o que ahora son los 
palses mcs desarrollados, y alguna se produce 
continuamente en estos palses asi como en los 
paises menos desarrollados. Pare de !a lecno
logfa se ha documentado en disertaciones, arti
culos, e informes que han sido escrilos por ex
pertos en el campo. Pero mucha de la tecnolo. 
gia no esti documentada y exisle principal
mente en la rii6moria de aquellos que han desa

assurer avec certitude el d'une fagon relative
ment bon marchd, le ddplacement des habi
tants, et le Iransport des marchandises. La plus 
grande partie de ce besoin peut htre salisfaite 
par la construction de routes Afaible capacit6,
capables d'accommoder un trafic de 5 a 10 v6
hicules par jour, ou plus rarement, jusqu'A 400 
vdhicules par lour. 

L'utilisation des connaissances actuelles en 
technologie, qui sont accdssibles dans beau

v 



undocumented and exists mainly in the minds of 
those ,,,hehave developed and appliea the 
technology through necessity in either case 
existing knowledge about lo%-voliume road 
techno!ogy !s widely dspersed geographically 
isquite varied in the lan(luage and the form of its 
existence and -s not readi!, available for appl 
cation to tie needs of de.eloping countr'es 

In October 1977 Ine Transportation Research 
Board TRB3 t)e.-in !nts 3-year special project 
under tue spc'nsorsti p of the U S Agency for In-
ternationa! Deveol;1ment i.AID) to enhance rural 
trarsportation in le.evop~ng countries by provid-
ing improved access to eosting information on 

rrollado y aplic ado la tecnoiogia por necesidai 
En cualquier caso. los conocimertos en exis-
tencia sobre la tecnologia de caminos de balo 
volumen estan grandemenfe esparcidos geogra-
ficamente vartan nastante con respeclo al idio-
ma y su forma , no se encuentran facilmente 
disponiles para Sn aplicacion a las necesida-
des de los paises en desarroilo 

En oclubre de 1977 el Transportation Re-
search Board (TRB) comenz0 esle proyecto es-
pecial de tres ar'as de duracion bajo el patroc:-
nio de ia U S Agency for International Develop-
ment (AID) para mejorar el transporte rural en 
los raises en desarrollo acrL.,enlando la dispo-

coup de pays, peut faciliter Ietude des proleis 
de construction. trace et entretien. de rcutes A 
faible capac-i6 dacs les regions rurales ces 
pas en vo,- de develupor..:.-nt surtout e:: ce 
qLJ, concerne ;- conomie. la qualite. et la perfor-
mance de ces routes La majlure partie de cette 
technologie a ete produit.? durani la phase de 
developpement des pays que ton appelle main-
tenant developp'-. et elle continue a 6tre pro-
duile a Ia fois dans ces pays et dans !es pays en 
voie de developpement Certains aspects de 
cette techno'oge ont ete documentes dans des 
articles ou rapports ecrits par des experts Mais 
une grande partie des connaissances nexisle 
que dans lespr;t de ceux qui ont eu besoin de 
developper et appliquer ce'!e technologie De 
plus. dans ces deux cas. !esecrits et connais-
sances sur la techno'ogie aes routes a faible 
capacit6. sont disperses geographiquement. 
sont ecrits dans des langues diffbrenles. et ne 
sont pas asse7 aisement accessibles pour etre 

the planning. design. construction and Ma nte
nance if low-volume roads With advice and 
guidance from a project steering committee. 
TRB defines, produces and transmts ,intormat;on 
products thrOugh a network of correspondents in 
developing countries Broad goals for the ulli
male impact of the project work are lo promote 
effective use of existing :nformation fnthe 
economic development of transportation infra
structure and thereby to enhance other aspects 
of rural development throughout the world 

In addiloon to the packaging and distribution 
of technical information. personal interactions 
with users are provided through field visits. con

nibilidad de la informacion en existencia sobre 
el planeamiento dcisero. construccion, y man
tenimiento de carninos de balo voluimen Con el 
consejo y direccion de un cornite de inicialivas 
para el proyecto. e; TRB define. p-oduce, y 
transrnite productos inforrmiativos a traves de una 
red de corresponsales en paises en desarro!lo 
Las metas generales para el impacto final del 
trabalo del proyecto son la ;romocion del uso 
efectivo de la intormacion en existencia en el 
desarrollo ecor0mico de la infraestructura de 
Iransporte y de esta forma mejorar otros aspec
tos del desarrollo ruial a traves del mundo. 

Adomas de la recoleccion y dislribucin de la 

appliques aux besoins des pays en vcre de de
veloppement 

En octobre 1977. le Transportation Research 
Board (TRB) initia ce projet dune dure de 3 ans. 
sous le patronage de lU S Agency for Interna
tional Developinunt (AID). pour ameliorer le tran
sport rural dans les nays en voiecdedevelop
pement. en rendant p'us accessible la docu
mentatior, existante sur la conception. le trace. 
la construction. et l'entretien des routes ,i;aible 
capaciJe Avec le conseii. el sous la conduite 
dun cornmI5 de direction. TRB definit prodult. et 
transmet cette documentalion iAIaide cJun rb
seau de correspondants dans les pays en voie 
de dlveloppement Nous esperons que le resul
tat final de ce prolet sera de tavoriser l'uilisation 
de cette documentation, pour aider an develop
pement bconomique de [infrastructure des tran
sports. et de cette Iacon mettre en valeur dau
tres aspects d'exploitation rurale a travers le 
monde 



ferences in the United States and abroad, and 
other forms of communication 

Steering Committee 
The Steering Committee is composed of experts 
who have knowledge of the physical and social 
charaof; istics of developing countries. knowl-
edge of the needs of developing countries for 
!ransportation, knowledge of existing transporta-
tion technology and experience in ilts use 

Major functions of the Steering Committee are 
to assist in Ile definition of users and their 
needs, the lefinition of information products that 
match user needs, and the identification of in-
formational and :.urnan resources for develop-
ment of the information products Through its 

inforrnacion tecnica. se provee acciones reci-
procas personales con los usuarios por medio 
de visitas de carnpo. conferencias en los Esla-
dos Unicdos de Norte America y en el extranlero, 
y otras formas de comunicacion 

Comit6 de iniciativas 
El comic de iniciativas se compone de exper-
tos Me tienen conocimiento de las caracteristi-os 11 s ys d aeepreparacion 
casIisicas y sociales de los paises en desarro-
1io. conocimiento de las recesidades de trans

porte de los paises en desarrollo. conocimiento 
de la tecnologia de transporte en existencia. y 

experenca en SULSO 
as lunciornes importantes del comite (e 

cialvas son las de ayudar en la definicion de 
usuarios y sus neces;dacies de produrlos in-
torrnativos que se asemelan a ias necesidades 
del usuario. y Ia dentificacion de recursos de 

En pilus do iaidsisienlation dCIcette docu-
mentatiori tecinique. des vistes des conferen-
cos au, Etats Unis et a Ietranger. et d autres 
ftormes iOecom1municaton permetrolnt une rite-
ric or) ccnslante ;vec los usaqers 

Comitb de direction 
Iecc de direction est compose d experts

O t'£re compoissce dexpertscommie: do rest 
rua grit q tos (loS connassances stir los ca-
racters qUeS physiquse e socales ds ay0cdeve oercobosopsncanl
 

pic, ;..io trn sports ;Lur a tec ololojie c 
tielle (20-0!r/tnsporls e Ornt aussi de Iexpe
',(NlCe (Juar! I ft 1'Sil%or) pratique de cetto 
ec nro r ro no
LeL O~orict-n mkrnalOW CI ce co ,-oe son! 

di ;()!a u aier a definir Ies us,.j.rs el leurs be-
- i.nscjxis del definir leurs besoins en maliere 

membership the committee provides liaiso" with 
project-related activities and provides guidance 
for interactions with users lI general the Steer
ing Committee gives overview advice arid direc
lion for all aspects of The project work 

The prulect staff has responsibility for the pre
paraion and transmittal of information products. 
the development of a correspondence network 
throughout the user communury, and interactions
 

Information Products 

Three types of information products are pre
pared compendiums of documented informa
lion on relatively narrow topics, syntheses of 
knowledge and practice on sumewhat broader 

conocimientos y humanos para el desarrollo de 
los productos informativos A traves de sus 
miembros el comite provee vinculos con activi
dades re:acionadas con el proyecto y lambien 
una guia para la interaccion con los usuaros En 
general el comite de iniciatiyas proporciona 
consejos y direccion general para todos los as
pectos del trabajo de proyecto

El personal de proyecto es responsable de la y transmisibn de los produclos in
formativos, el desarrollo de una red de corres

ponsales a traves de la comunidad de usuarios. 
y la interaccion con los usuarios 

Productos informatvos
 
rno-


Se preparan tres tipos de produclos informati
vos los compendios de la informaci6n docu
mentada sobre temas relativamente limitados. la 
sintesis del conocimiento y practice,sobre temas 

de documentalion. et d'identifier les ressources 
documentaires et hurnaines nbcessaires pour le 
developpement de cette documentation Par I'in
lermeddaire des ses membres. le comite pourvoit 
i la liaisone ntre los diflrentes fonctions relati
ves aulprojel. el dirge interaction avec les 
usagers En genoral. le comite de direction 
conseille et dirige touLtes los phases clii projet

Notre personnel est responsable de la prepa
ration e de la dissemination des documents. dLi 
d~voioppornnt dun resean do correspondansoppemenppdum/nessur 

pris dans la commurlnalte diusagers. et de Inte
faclion avec les usagers 

La documentation 

Tro's genres de documents sont prepares des 
recueils dont le sulet est relativemen limite. des 

http:us,.j.rs


subjects, and proceedings of low-volume road 
conferences thai are totally or partially sup-
ported by the prolect Compendiums are pre-
pared by project staff at the raie of about 6 per 
year consultants are employed to prepare 
syntheses at the rate of 2 per year At least one 
conference proceedings will be published dur-
ing the 3-year period In summary this project 
aims to produce and distribute between 20 and 
30 publications tnat cover much of what is 
known about low-volume road technology 

Interactions With Users 
A number of mechanisms are used to provide in-
teractions between the project and the user 

un poco mas amplios. y los expedientes de 
conferencias de caminos de bajo volumen que 
estan tolalmente o parcialmente amparados por 
el proyecto El personal de puoyecto prepara los 
compendios a razon de unos 6 por ario. se utili-
zan consultores para preparar las sintesis a 
razon de 2 por ar)o Se publicara por Io menos 
un expedienfe de conferencia durante el pe-
rindo de tres ar~os En breve, este proyecto pre-
lende producir y distribur entre 20 y 30 publica-
ciones que cubren mucho de to que se conoce 
de !a tecnologia de caminos de balo volumen 

Interaccifn con los usuarios 
Se utlizan varios mecanismos para proveer las 
interacciones entre el proyecto y la comunidad 
de usuarios Se publican las noticias del pro- 

syntheses de connaissances et de pratique sur 
des sujets beaucoup plus generaux. et finale-
ment des comptes-rendus de conferences sur 
les routes faible capacife. qui seront organi-
sees compltement ou en parlie par notre projet 
Environ 6 recueils par an sont prepares par no-
tre personnel Deux syntheses par an sont ecri-
tes par des experts pris A lexterieur Les 
comptes-rendus dau mons une conference se-
ront ecrits dans une periode de 3 ans En re-
sume. Iobjet de ce projel est de produire el dis-
seminer entre 20 et 30 documents qui couvriront 
Iessentiel des connaissances sur la technologie 
des routes a faible capacite 

Interaction avec les usagers 
Un certain nombre de mecanismes sont utilises 
pou- assurer linteraction entre le personnel du 

community Project news is published in each 
issue of Transportation Research News. Feed
back forms are transmitted with the information 
products so that recipients have an opportunity 
to say how the products are beneficial and how 
they may be improved Through semiannual vs
its to developing countries, the project staff ac
qures first-hand suggestions for the project 
work and can assst directly in specific technical 
problems Additional opportunities for interaction 
with users arise through international and in
country conlerences in which there is project
participation Finally. annual colloquiuns are 
held for students from developing countries who 
a:'e enrolled at U S univers;ties 

yecto en cada edicidn de la Transportation Re
search News. Se transmiten, con los productos 
informativos. formularios de retroacc6n para 
que los recipientes tengan oportunidad de decir 
como benefician los productos y como pueden 
ser mejorados A traves de visitas sem~anuales a 
los paises en desarrollo, el personal del pro
yecto adquiere directamente de luentes origina
les sugerencias para e! trabalo del proyecto y 
puede asistir directamente en proble.nas tecni
cos especificos. Surgen oportunidades adicio
nales para la interacci6n con los usuarios a tra
yes de conferencias internacionales y naciona
les en donde parficipa el proyecto. Finalmente, 
se organizan dilogos con estudiantes de pai
ses en desarrollo que est~n inscrip!os en uni
versidades norfeamericanas. 

projet et la commu.-iaute d'usagers. Un bulletin 
d'information est publie dans chaque numero de 
Transportation Research News. Des lormulaires 
sont joints aux documents. afin que les usagers 
aient lopportunite de juger de la valeur de ces 
documents et de donner leur avis sur les 
moyens de les arneliorer Au cours de visites 
semi-annuelles dans les pays en voie de deve
loppement notre personnel obtient de premiere 
main des suggestions sur le bon fonctionnement 
du projet et peut aider ) resoudre sur place cer
tains problemes techniques specifiques En ou-
Ire. des conferences tenues soilt aux Elats Unis. 
soil AIetranger. sont Ioccasion dun echange 
d'idees entre notre personnel et les usagers 
Finalement. des colloques annuels sont or
ganises pour les 6tudianIs des pays en voie de 
developpemient qui eludient dans les universites 
arneicaines 
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Overview 
Background and Scope 

There are two principal methods of accomplish-
rlg public highway construclion prolects --- by 
contract or day labor in the contract system, the 
highway agency enters into a legal ageement 
with a contractor who usuaiv promises (a) to 
furnish all labor. materials. and equipmenl re-
quired for the construction and (b) to complete 
the wurk according to plans and specifications 
The contractor aiso agrees to protect Ine owner 
(i e the government) from all losses Clue to 
damage Suils hens. or other causes The con-
tractor assumes financial responsibility for the 
completion of the work (usually by means of a 
contract performance bond) arid is usually re-

Vista General 
Antecedentes y alcance 

Hay dos metodos principales para elecutar pro-
yectos de conil!ruccion de carreteras p6-
blicas por contralo o per administracicon En el 
sistema por contrato. el organismo via! Ilege a 
in acuerclo legal con un contral ista quien gene-
ralriente ofrece (a) proporcionar toda la mano 
de obra. materiales y equipo requeridos para ]a 
construccion. y (b) completar el trabalo de 
ac:erclo a los Planos y especificaciones El con-
tratista conviene tambien en proteger at propie-
tario (esto es. el gobierno) de todas las perdidas 
originadas por juicios por daros. embargos u 

Expose 

Historique et description 

Ity a deuX methodes principales pour rexecu-
tion de travaux publics par marche c'est a 
dire I Ientreprise ou en regie c'est a dire par
I administration des travaux p, iblics Dans le Ira-
vail I ;entreprise, i organisme routier Signe Ln 
accord legal avec un entrepreneur qgJ promet 
rormnialernent de (a) fournir toute la main 
d (pi , les materiaux et Ie materiel requis pour 
la constructor',. e! (b) coripieter les Iravaux su,-
vant les plans et directives de receptor Len-
trep:'eneur accepte aussi de garanlir le pro-

quired to complete the work within a specified 
time There are several forrs of contracts that 
include (a) cost pius pc.r entaqe, (b) cost plus 
fixed fee (c) negotiated lunp sum. (d) competi
tive lumf sum arid (e) unit price In ihe clay 
labor system. The nhighway agency itself under
takes the work witn emplo'yees hired for the pur
pose This me'tod is frequently called force ac
count work although the terms clay labor and 
force accoun are not synonymous Force ac
count is the lerm used under a contract to des
ignale extra work done by the contractor for 
which no price was bid in the contract 

These methods are basically methods of ex. 

otras causas. El contratista asume la responsa
bilidad financiera por la terminaci6n del trabalo 
(por 1o general meoiante una fianza de buena 
ejecL-cibn del contralo) YusLalmente debe ter
minar el trabalo dentro de un plazo especifi
cado. Hay varias formas de contrato que inclu
yen (a) costo mas porcentale, (b) costo mas un 
honorano filo, (c) suma total negociada. (d) 
suma total competitiva, y (e) precio unitario. En 
el sistema por administraci ri, el msmo orga
nismo vial elecuta el trabajo con personal con
tratado para ese proposito Frecuenlemente se 

prielaire (c'est a dire le gouvernement) contre 
loutes peries does aux proceis en dommages
inter6ts. au droit de retention. Ou ,- loule autre 
cause Lentrepreneur assume Iq responsabilite 
financiere de Iexocution des travaux (en genieral 
garantie par un cauionnenient) et 11est tlenu (;e 
finir ceux-ci dans des delais specifies it y a plu
sieurs sortes de marches. parmi eux sont inclus 
(a) cot plus pourcentage. (b) cob[ plus un for
fait fixe. (c) forfait total negoci. (d) forfait 
competitit, et (e) prix unitaire Quand le travail se 



pending funds and are not to bo ccGqfused with 
the concept of equipment-intensive 'ersu6 " 
labor-intensive construction method,. Lol con-
tractors engaged in low-volume road p,6 Istruc-
lion may very well find themselves acivey en 
gaged in labor-oriented construction methods 

.	 because of the lower initial investment require-
ments. Many government agencies find that they 
have equipment, time and capability that can be 
put to use by undertaking construction with their 
own personnel. . 

Both concepts, contract construction and 
day labor construction, connote a limited time 
frame such as an individual construction project. 
However, many developing country highway 
agencies use a construction capability on a 
permanent basis, augmenting it with construc-

der'rnina a este r iodo trabajo por administra-
ci6n delegada (o trabajos adicionales), aun-
que dichos terminos no son sin6nimos. Admi- 
nistraci6n delegada es un terrino empleado en 
Un contrato para designar un trabajo adicion,-
ejecutado por un conliatista por el que no se 

(1Yespecific6 ning~n precio en el contrato original. 
Esios rnetodos son bsicamente para gastar

ln!s foridos disponibles y no deben confundirse 
con los conceplos relacionados con metodos de 
construcci6n con uso intensivo de equipo o em-
pleo intensivo de mano de obra, Los contratistas 
loc...les involucrados con la construcci6n de 
caminos de bajo volumen pueden facilmente in-
volucrarse en forma activa con mtodos de 
construcci6n orientados al uso de mano de 
obra, debido a los menores requerimieptos de 
inversi6n inicial. Muchos organismos .uberna-
mentales comprenden ,que c;sponen de equipo 
y de capacidad tecn4:a que pueden emplear _ 

fait en r6gie, c'est I'administration routitre el-
le-mbme qui se charge de I'exdcuter avec de ia 
main doeuvre qu'elle embauche pour le projel. 
Frdquemment en anglais on a tendance Aappel-
ler ce syst~me "force account" au lieu de "day 
labor" bien que ces deux termes ne soient pas 
du IodL synonymes. "Force account" est le terme 
utilisi1dans un marchd pour designer les travaux 
imprdvus, mais essentiels AI'achevement du 

.7 	 projet, qui sont execules par un entrepreneur, et 
pour lesquels n'a Lt spdfcifid aucun prix lors de 
la passation du marchd original. 

Ces m6thodes sont essentiellemer ire-
rentes faions d'utiliser les fonds disponibies, et 
ne doivent pas dire confondues non plus avec le 
concept du choix entre les techniques A forte in-
tensitl de main-d'ceuvre, et les techi' ques ; 

tion contracts only to handle any c nstruction 
overload. It is perhaps lhe implica; on of a short
lived employment opportunity in the term day 
labor construction that 16as encouraged the in
accurate use of the designation of force account 
conflruction 16 describe construction carried out 
by government personnel. 

The roncept of these different funding 
metho,,s-can obviously,beused in-other high
way agency programs. Most notable are (a) 
hig lay design that uses consulting or govern
me 4 engineers and (b) ccw;ract or departmental 
maintenance activities. Other activities, such as 
equipment maintenance or repair, are also suit
able candidates for contract or day labor fund
ing, 

Both types of construction funding (or other 

para encargarse de la construcci6n con su pro
pio personal. 

Ambos conceptos, la construcci6n por con
trato y por administraci6n, connotan un marco 
limitado do tiempo tal como occure con un pro
yecto de construcci6n individual. Sin embargo, 
muchos organismos viaies de paises en desa
rrollo emplean su capacidad constructiva sobre 
una base permanente, complementindola con 
contratos de construcci6n s6lo cuando hay ex
ceso de obras por ejecutar. Dado que el tfrmino 
construcci6n por administraci6n implica una 
oportunidad de trabajo de corta duraci6n, ha 
alentado quizas al uso inadecuado del termino 
administraci6n delegada o trabajo adicional 
para describir la construcci6n ejecutada por 
personal del gobierno.

Obviamente, se puede utilizar el concepto de 
estos diferentes m6lodos de .nversi6n en cual
quier olro programa de la adminisraci6n vial. 

forte intensitd de capital. Les entrepreneurs Io
caux, qui construisent des routes 6cono
miques, peuvent tres bien se trouver amends ac
ivement A rutilisation de techniques orienties 
vers la main-d'oeuvre, car celles-ci requi~rent un 
investissement initial moins important. Beaucoup 
d'administrations routitres s'apercoivent par ail
leurs qu'elles ont du materiel, du temps, el des 
moyens qui peuvent dire utilisds Abon escient 
en employant leur propre personnel pour la 
construction. 

Les deux concepts, construction a I'entreprise, 
et construction en r'gie, impliquent une periode
de travaux limil e, telle qu'un certain projet de 
construction. En fait, beaucoup d'administrations 
routi~res de pays en voie de ddveloppement, 
ont une force de construction qu'elles utiliseni 



activity funding) require considerable highway 
agency involvement. The concept that contract 
construction relieves the owner (the government) 
of any responsibility for supervision and inspec-
ion of the construction activity is well recog-

'nized as false. However, the idea that day labor 
construction completely relieves the highway 
agency of proper planning, project evaluation, 

, 	egnerin design, use of specif!j;tions andc 
plans, or time and finan.!, constraints is still in 
vogue insome agencies. 

Lps mcs notables son (a) el disefro vial que em-
plea a ingenieros consullores o del gobierno, y 
(b) los coiiraios o las actividades de conserva-
ciin de ia organizaci6n vial. Otras actividades 
Ilegan lambidn a ser candidatos adecuados 
para una inversi6n por contralo o por adminis-
tracibn, tales como el mantenimiento o la repa-
raci6n del equipo.

Ambos tipos de inversi6n en construcci6n (o 
en cualquier otra aclividad) requieren de una 
parlicipaci6n considerable de pare del orga- 
nismo vial. El concepto de que el contrato de 
construcci6n exonera al propietario (el gobierno) 
de cualquier responsabilidad en las actividades 
de supervisi6n e inspecci6n de las obras, se re-
conoce bien que es totalmente falso. Sin em-
barqo, la idea anr que la construcci6n por admi- 
nistraci6n exonera al organismo vial de una pla-
niticaci6n adecuada, de una evaluaci6n del pro-
yecto, del diserocle ingenieria, del uso de es-
peciic iones y de pianos, o de limitaciones fi-
nancieras y de plazos de ejecuci6n, sigue a~n 
de moda en algunos organismos. 

de fa:on permanente, et elles I'augmentent en 
employant des entreprises seulement quand il y 
a utie surcharge de travail. Cetle implication de 
que'que chose de lemporaire dans le terme an-
glais "day labor" c'est Adire, traduit littdrale-
ment, "travail A Ia journ~e", a peut dire did la rai-
son de 'emploi errond du tei me "force account 
construction" pour decrire des travaux fails en 
rdgie par le personnel de I'administration. 

Le concept de ces differenles m6thodes de 
financement peut dvidemment dire appliqud A 
d'autres programmes des administrations routib- 
res, particuli~rement pour (a) les etudes de pro-
jets, en employant soit des ingdnieurs routiers 
fonctionnaires, soil des cabinets d'dlude privds, 
ol (b) les trav3ux d'entretien, soil A I'entreprise, 
soit en r6gie. D'autres activitds routibies, relles 
que la reparation ou I'entrelien du materiel, se 
prtent aussi tres bien au financement A1'enlre-
prise ou en regie. 

Compendium 16 considers the similarities and 
differences of highway agency involvement in 
the preparation and execilion of these two con
struction methodologies. It presents many of the', 
procedural techniques currently in use and the 
reasons for their use. These agency activities 
are not limited to low-volume road cc",,0truction 
but apply to all highway con,$ruction, although

degree of involvement (the financial expndi~ 
lures warranted) will vary with the size of the un
dertaking. 

-the 

El Comoendio 16 considera las similitudes y 
diferenciijs en que el organismo vial se encuen-
Ira involucrado en la preparacin y ejecuci6n de 
estF dos melodologlas de construcci6n. Pre
senta muchas de las tdcnicas de procedimien
los utilizados corrientemente y las razones para 
su empleo. Estas actividades no est~n limitadas 
a la constrjcci6n de caminos de bajo volumen 
sino que se aplican a toda construcci6n de ca
rreleras, aunque el grado de participaci6n de! 
nrganisrno vial (considerando que estln garan
tizados los gastos financieros) variar, de 
acuerdo con el lamaflo del trabajo a ejecutar. 

El Compendio 16 se interesa en la mecinica 
de preparar y Ilevar a cabo los proyectos de 
construcci6n por contrato o por administraci6n. ,,,, 
No intenta serpna carlilla tlcnica para la im
plementaci6nde un proyecto; en consecuencia, 
no trata sobre procedimientos para seleccionar 
un proyecto, detalles de diseflos de ingenierla, o 
t6cnicas constructivas. Asume que el proyecto 
ha sido seleccionado, diserlado y financiado. 

Ces deux sortes de financement de la cons
truction (ou de toute autre activitd), requi~rent 
une participation considerable de la part de 
radministration roulibre. Le concept que la cons
truction A I'entreprise exon~re compl~tement le 
propridtaire (i.e., le gouvernement) de toule res
ponsabili16 quant Ala supervision et l'inspection 
des travaux rouliers, est reconnu comme dtant 
tout Afail inexact. Toulefois l'id6e que la cons
truction en r~gie exon~ee I'administration routibre 
de I'dtude de,Ia planification, dvaluation, el di
mensionnement du projet, ainsi que de l'utilisa
lion des plans et des specifications, ou de 
contraintes financi~res ou de temps, est toujours 
en vogue dans certaines administratiens. 

Dans le recueil no. 16, nous allons dtudier les 
similitudes el les parlicularitls de la participation 
de I'administration routibre, en la preparation el 
'exdrution de ces deux methodologies de cons
truclion. On presente plusieurs techniques de 
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Compendium 16 is concerned with the me-
chanicsof preparing for and carrying out con-
tract or day labor construction projects. It is not 
intended as an engineering primer in project im-
plementation; therefore, itldoes not dwell on 
project selection procedures, engineering de-
sign details, or construction techniques. It as-
sumes that the project has been selected, en-
-gineeredand financed. 

Rationale for This Compendium 

Many countries use both contract and day labor 
construction. A few countries are limited lo con-
tract construction only because their highway
departments do not have a day labor cnstruc-

lion capability. Other countries Ire limited to day
labor construction (especially for low-volume 
roads) because there are no local contractors 
currently available. However, as different capa
bilities are developed or increased, reeval
uation is often necessary.

Normally, unit price contract construction is 
considered more efficient, while day labor con
struction isconsideredmore flexibte:The fifst.... 
conclusion is based on the assumptions that a 
contractor brings a certain experise to'a project, 
is more efficient beause of competition, and 
has a higher degree of motivation than is found 
among some government employees. The sec
ond conclusion is based on the assumption that 
government forces may operate without a com

ff 
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Exposlci6n razonada para 
este compendlo 

Muchos pa'lises emplean tanto Izconstrucci6n 
por contrato como la construcci6n por adminis-
traci6n. Algunos pdises estin idnicamente limi-
lados a la construcci6n por contrato debido a 
que los organismos viales no tienen capacidad 
constructiva para hacer las obras por adminis-
traci6n. Otros paises estan limitados a la cons-
Irucci6n por administraci6n (especialmente para
caminos de bajo volumen), debido a que fre-
cuentemente no disponen de contratistas loca-
les. Sin embargo, a medida que se desarrolla o 
aumenta la capacidad de los paises, se hace 
necesaria una reevaluaci6n. 

Normalmenle se considera"mas eficiente el 
contrato de construcci6n por precios unitarios, 
mientras que la construcci6n por adcninistracidn 

es m~s fiexible. La primera conclusi6n se basa 
en asumir que un contratista trae cierta destreza 
para ejecutar un proyecto, que es mAs eficiente 
debido a la competencia, y que Itine uinayor 
grado de motivaci6n que el que s encuentra 
entre algunos empleados gubernamentales. La 
segunda conclusi6n se basa en asumir que el 
personal del gobierno puede operar sin necesi
"dadde una descripci6n detallada predetermi
nada y completa de cada actividad de Irabajo, 
que puede alterar los mdtodos y procedimientos 
con mayor facilidad para satisfacer condiciones 
imprevistas, y que puede aumentar o disminuir 
rcpidamenile el personal de obreros segOn sea 
'iecesario. 

En la prcctica, la preparaci6n de una evalua
ci6n detallada de iorprocedimientos de trabajo 
que conduce a la determinaci6n de las partidas
contractuales en un contrato de precios unita

procedure actuellement en cours, et les raisons 
pour lesquelles on les utilise. Ces activitls ne 
sont pas limitses a la construction des routes 
ecciomiques, mais s'appliquent Atoute cons-
truction routi~re bien que le degr6 de participa-
lion (le montant des fonds n6cessaire) soil va-
riable selon les dimensions du travail Aexecuter. 

Le recueil no. 16 Iraile du mdchanisme, de la 
preparation, et de I'exdcution de projets de 
construction' faits soil AI'entreprise, soil en rd-
gie. 'e nWest pas un manuel dlmentaire sur la 
mise en oeuvre d'un projet, par cons-quent, il 
ne traile pas des techniques de sdleckin et de 
construction, ni des details de dimensionnement 
ou de calcul d'un proje!. On pidsume que le pro-
jet a dL6 ddcidd,calcu16, et qu'on en a acquis le 
financement. 

Objectif do ce recueli 

Dans beaucoup de pays, on fail les travaux de 
construction routiLre AIentreprise ou en rdgie.
Quelques pays sont iestreints Aemployer des 
entreprises, car leurs administrations routibres 
n'ont pas les moyens de faire elles-mdmes le 
travail. Dautres pays sont obliges de faire le Ira
vail en rdgie, (spdcialernent la construction de 
routes dconomiques) car iln'y existe pas acluel
lement d'entreprises. Toutelois, ilest souvent 
necessaire de r-Ttvaluer les choses, au fur et t 
mesure que les moyens se ddveloppent ou 
augmentent. . 

Normalement, la construction au prix unitaire 
est considdrde comme dtant la plus efficiente, et 
la c,nstruction en r-gie comme dlant la plus 



plelp predetermined detailed description of 
every work activity, they may alter methods or 
procedures more readily to meet unanticipated 
conditions, and day labor forces may be rapidly 
increased or decreased as necessary. 

In practice, the prep]ration of a detailed 
evaluation of the work procedures, which leads 
to the determination of contract items in a unit 
,price contract, should be made for both con-
struction-methodologies. This will ensure that--
day labor forces, especially if they are perma-
nept employees, will also work expeditiously. If 
management is reluctant to define the job re-
quirements of its own construction divisionI, it is 
usually because the true costs of day labor ton-
struction are less obvious than those that appear 
in contract tenders. This same apparent lack of 

rios. debe hacerse para ambos mtolos de 
*construcci6n. Esto aseguaria que el personal 
del got-erno, especialmente si se trala de em-
pleados permanehtes, tambidn trabaje expedi-
tamente. St-' administraci6n es renuente a defi-
nir los requerimientos de trabajo de su propia 
divisi6n de construcci6n. se debe generalmente 
a que los costos reales de la construcci6n por 
administraci6n son menos evidentes que los 
que aparecen en las propuestas de los contra-
listas. Esta misma falta aparente de sensibilidad 
administrativa a los costos reales de la cons-
trucci6n por administraci6n, obstaculiza algunas 
veces el entrenamienlo del empleado y los in-
tentos serios de motivar adecuadamente a los 
empleados gubernamentales. Dicha falta de 
atenci6n administrativa puede reflejarse falsa-
mente en la capacidad de producci6n de un 
grupo de construcci6n por administraci6n. 

souple. La premiere assertion decoule d, fait 
que Con suppose qu'un entrepreneur poss~de 
une certaine competence en la matitr', est plus 
efficient Acause de la concurrence. et est mo-
tive Aun plus haul degr6 que certains fonction-
naires. La deuxieme assertion se base sur hy-
pothbse que la main d'oeuvre en r-gie peut opd-
rer sans avoir une description detaillde, 
complete, el prdte A ravance, de toutes les IA-
ches, qu'elle peut plus facilement modifier les 
mdthodes et proc6dures pour faire face AI'im-
prdvu, et qu'on peut augmenter ou diminuer son 
effectif. 

En pratique, la preparation de 1'evaluation dd-
tailie des procodds de travail, qui mane 6 la dd-

:	termination des articles contractuels dans un 
marchd Aprix unitaires, devrait dtre faites pour 
les deux methodologies de construction. On 

management sensitivity to true day labor con
struction costs sometimes obstructs employee 
training and serious attempis to properly moti
vate the employees. Such management inatten
lion can reflect unfairly on'the production 
capabilities of a day labor construction group. 

A well-defined package of documents is gen
era!ly included with any construction contract of
fered for tender, This package normally contains 
highway construction plans -and-specifications- - -

lht all become a part of the contract. The speci
fications are further subdivided into (a) Standard 
Specifications, (b) Supplemental Specification. 
and (c) Special Provisions. 

Standard Specifications consist uf three 
categories of explicit specifications. They are 

1. General Provisions covering such items as 

Generalmente se incluye en cualquier con
trato de construcci6n por licitar, un juego de do
cumentos bien definidos. Este juego contiene 
normalmente pianos y especificaciones de 
construcci6n de carreteras que forman parte del 
contrato. Las espekificaciones se subdividen 
adicionalmente en (a) Especificaciones Norma
les, (b) Especificaciones Suplementarias, y (c) 
Provisiones Especiales. 

Las,Especificaciones Normales consisten de 
tres -ategorias de especificaciones explicitas. 
EJ0as son: 

1. Provisiones Generales que cubren partidas 
tales como defniqiones, procedimientos de con
trato, relaciones iegales, prosecuci6n y pro
greso, y reglas generales de medici6ny,de 
pago: 

2. Detalles Constructivos que definen en 
cada actividad principal de construcci6n, parti

aura linsi I'assurance que les ouvriers en r gie, 
paricuierement si leur emploi est inamovible, 
travaillerons de lagon exp~ditive. Si 'administra
lion est h~silante Adsfinir ce que requiert sa 
propre division de construction, c'est la plupart 
du temps parce le coOt veritable de la construc
tion en r gie est moins manifeste que / 'eux qui 
apparaissent dans les appels d'of re. Ce m~me 
manque ostensible de sensibilitd administrative 
A I'dgard du coOt veritable du travail en regi 
obstrue quelquefois la formation technique d s 
employds, et prdvient parfois tout essai sdrieux 
de motiver de faron adequate ces memes em
ployds. 

Une documentation precise accompagne g&
ndralement les marches sur appel d'offres. Celte 
documentation contient normalement les plans 
et sp6cifications de construction de la route, et 



definitions, Contract procedures, legal relations,
"prosecution and progress, and general rules of 

measurement and payment; 
2., Construction Delails that define for each.

major construction activity such items as de-
scription of work, materials used, methods of 
construction, methods of measurement, and 
basis of payment; and 

3. Materials Spec,,ications that define the ma-
- .. terialsreferenrcaJ-intheconstruction detailssecf... 

lion and the acceptance tests to be made or re-
quired by the supervisory engineer. 

Suriplemental Specifications amend, delete, 
or add to the Standard Speciiications. They 8lso 
provide information related, in general, to all , 
projects. 

Special Provisions serve the same purpose as 

das tales come descripci6n del trabajo, materia-
les empleados, mdtodos de construcci6n, m-
lodos de medida y bases de pago; y

3. Especificaciones de Materiales que defi-
nen los materiales mencionados en la seccidn 
de detalles de construcci6n y en los ensayos de 
aceptaci6n que deben hacerse o que exige el 
ingeniero supervisor. 

Las Especilicaciones Suplementarias corri-
gen, suprimen o se agregan a las Especifica-
ciones Normales. Tambidn proporcionan infor-
maci6n relacionada, en general, con todos los 
proyectos. 

Las Provisiones Especiales sirven el mismo 
propsito que las Especificaciones Suplementa-
rias, excepto que estan orientadas a un pro-
yecto individual (6sto es, s6lo se aplican al pro-
yecto por construir). En orden de importancia, 
una Provisi6n Especial desde que es preparada 

les spdcifications qui deviennent partie du mar-
chs. Les specifications sont de plus subdivisdes 
en (a) specifications du cahier des charges, (b)
spdcifications suppldmentaires, el (c) clauses 
spdciales.

Les specifications du cahier des charges 
contiennent trois ca|egories de specifications
explicites qui sont: 

1. Clauses gdndrales - couvrant les ddfini-
tions, procddures de passation du marchd, rela-
tions Idgales, poursuites, vitesse d'exdcution, et 
rgles gdndrales de mesure et paiement.

2. Ddtails de construction qui ddfinissent pour
chaque activitl principale de construction, la 
description du travail, les matriaux Autiliser, les 
m6thodes de construction, les m~thodes de me-
sure et la base de paiement. 

the Supplemental Specifications, except that 
they are single-projecl oriented (i.e., they apply
only to the project to be constructed). In order of 
importance, a Special Provision, because it isprepared specifically for the project under con
sideration, assumes priority over any other part
of a legal'contracl, The plans, which are also 
prepared for the prcject under consideration, 
are next in importance. The SupplementalSpeci
iatihs, -whiit-sr-ve6to..updale the Standard 
Specifications, have priority only over Standard' 
Specifications With the exceplion of the General 
Provisions arid the bases of payment, the same 
type of package should be prepared for day
labor construction projects if such projects are 
to be economically viable.
 

Several selected texts in Compendium 16
 

espec'dicamente para el proyecto bajo conside
rai6n, asume prioridad sobre cualquier otra 
parte de un contrato legal. Los planos, que lam
bin son preparados para el mismo proyecto, 
son los siguientes en importancia. Las Especifi
caciones Suplementarias que sirven para actua 
lizar las Especificaciones Normales, tienen prio
ridad sobre dstas. Con excepci6n de las Provi
siones Generales y las bases de pago, debe 
prepararse el mismo tipo de juegos de planos y 
documentos para los proyectos de construcci6n 
por administracin, si se desea que dstos resul
ten econ6micamente viables. 

Varios textos seleccionados del Compendio
16 se concentran en I6s Provisiones Generales 
de las Especificaciones Normales, debido a que
dichos articulos definen la implementaci6n de 
un contrato de construcci6n. Aunque se men
cionan otros tipos de contralos, los textos selec

3. Spdcifications des matdriaux qui ddfinis
sent les matdriaux dont il est question dans la
 
section "D6tails de construction" et les essais
 
de reception qui doivent 6tre fails, ou qui sont 

Oexigds par l'ingdnieur en chef. 
Les specifications suppldmentaires modifient, 

suppriment, ou s'ajoulent aux specifications du 
cahier des charges. Elles fournissent aussi des 
informations relatives, en gdndral, A tous les pro
jets. 

Les clauses spdciales s'adressent aux mimes 
fins que les specifications supplsmentaires, sauf 
qu'elles sont orientdes vers un seul projet (c'est
Adire qu'elles ne s'appliquent qu'A la construc
lion projet~e). En ordre d'importance, une 
clause spsciale, puisqu'elle es'.6crite spci"i
quement pour le projet considdrd, a priorit6 sur 



concentrate on the General Provisions of the 
Standard Specifications because these articles 
define the implementation of a construction con-
tract. Although other types of contracts are men-
tioned, the selected texts are primarily con-
cerned with unit price contracts because these 
contracts offer the best possibility for open
competition in bid submission. When parts of the 

_work..cannotbe properly defined, lump sum ..- - , signed by-the government will possess the same- -
competitive bids can be taken for such items in 
the contract. Negotiated lump sum and cost plus
contracts are not seriouslyconsidered inthis 
compendium because of the possibility that (a)
they maynot result inthe lowest obtainable con-
tract price and (b)they afford an opportunity for 
favoritism or for collusion between the 
negotiators. 

-

Once acon!ract isawarded, the highway 
agency must oversee the contractor's execution 
of the work involved. Because the relation be-

cionados se relacionan principalmente con con-
trahos a precios unitarios,debido aque ofrecen 
la mejor posibilidad para competir abiertamente 
en la presentaci6n de una propuesta. Cuando 
no es posible definir adecuadamente algunas
partes del trabajo, se pueden tomar para ellas 
dentro del contrato, propuestas competitivas a 
suma alzada. Los contratos negociados asuma 
alzada (monto total) oa costo mas porcentaje, 
no han sido seriamente considerados en este'compendio, por la posibilidad deque (a)no 
pueda obtenerse asi un precio contractual mcs 
bajo, y, (b) brinden Una oportunidad para el favo-
ritismo o confabulaci6n entre lof negociadores.

Una vez que se adjudica un contrato, la orga-
nizaci6n vial debe inspeccionar la ejecuci6n del 
trabajo acargo del contratista. Debido aque la 

Wn'importe quelle autre partie d'un contrat I6gal.
Ensuite, en deuxiame ordre d'importance, vien-
nent les plans qui sont aussi popards sp6cifi-
quemen: pour le projet en question. Les spdcifi-
cations suppl~mentaires, qui servent Amettre A 
jour les specifications du cahier des charges,
n'ont prioritd que sur ces dernibres. A 'excep-
lion des clauses g~ndrales et des bases de 
paiement, la mdme documentation devrait btre 
pr~par e pour les projets de construction en r6-
gie si I'on desire qu'ils soient dconomiquement
viables. 

Dans plusieurs lextes choisis de ce recue~i, on 
se concentre sur les clauses g~ndrales des 
spcifications du cahier des charges car celles-
ci d~finissent r'exdcution d'un contrat de cons-
truction. Bien qu'on fasse mention d'autres gen-
res de contrais, on parle principalement dans 

tween !he government and the contractor is a 
legal one, both parties should understand their 
proper role as defined by the contract doc
uments. Usually the contract specifies that the, 
contractor must provide competent experienced
personnel. Highway agency management 
should realize that the contractor expects that 
the supervisory and inspection personnel as-

, 

qualifications and that it is in the government's
best interest to provide such personnel. Two of 
the selected texts discuss the duties and re
sponsibilities of the government's representa
lives on conract construction projects.

As indicated, the documentation of work pro
cedures for day labor construction should be the 
same as those for a construction contract for a 
similar road. Day labor forces should be ex
pected to produce the same quality of work de
manded of acontractor. The agency responsible 

relaci6n entre el gobierno yel contratisa es le
gal, ambas partes deben comprender su verda
dero rol de acuerdo a lo definido por los docu
mentos del contralo. Este especifica general
mente que el contralista debe proporcionar un 
pers6nal experimentado competente. La admi
nistraci6n del organismo vial debera compren
der que el contratista espera que el personal de XWii 
supervisi6n ycontrol asignado por el gobierno
debe poseer las mismas calificaciones yque es
de interds del gobierno proporcionar ese nivel 
de personal. Dos de los lextos soleccionados 
analizan los deberes y responsabilidades de los
representanles del gobierno en los pioyectos de 
construcci6n por contrato,

Como se indic6 anteridrmente, la documenta
ci6n de los procedimientos de trabajo para la 

les textes choisis de marchs Aprix unitaires, 
car ceux-ci offrent la meilleure possibilitd d'dta
blissement d'une concurrence rdelle fors des 
appels d'offre. Lorsqu'il est impossible de d6finir 
exactement certaines parties des travaux, des 
appels d'offre Aprix forfaitaire peuvent dire faits 
pour celles-ci. Les marches Aforfait n-gocid, el 
ceux AcoOt plus pourcentage, ne sont pas sd
rieusement considdrds dans ce recueil, parce
qu'ils offrent (a)le risque de ne pas obtenir le 
prix contractuel le plus bas possible el (b)ils 
laissent la porte ouverte au favoritisme, ou 
meme ala collusion entre les ngociateurs.

Aprbs la passation d'un marchd, I'administra,
lion routibre doit surveiller I'exdcution des tra
vaux faits par I'entrepreneur. Puisque le rapport 
entre le gouvernement et I'entrepreneur est I& 
gal, les deux devraient comprendre leur r6le 



for the design and specifications for low-volume 
roads should ensure that the specifications de-
fine the material and workmanship required to 
achieve the necessary level of service. Specifi-
cations defining unnecessarily high standards 
for either contract or day labor construction will 
result in a larger capital outlay with no corre-
sponding benefits. 
-Day-laborconstructionprojects often Jack the 

same system of verification (by a separate in-
spection team) used to supervise contractors. 
The personnel managing day labor construction 
projects sometimes suffers from lack of motiva-
lion (i.e.. they are not spending their own 
money). Therefore, a highway agency should (a) 
use only experienced personnel, (b) conduct a 
continuing training program to assure a pool of 
capable personnel, and (c) provide proper moli-
vation for their construction supervisors. Coin-

construcci6n por administraci6n debe ser la 
misma que para una construcci6n por contrato 
de un camino similar. Se espera que el personal
de administraci6n produzca la misma calidad 
de trabajo que se demanda de un contratista. 
La agencia responsable del diserio y.de las es-
pecificaciones de cariinos de bajo volumen, 

X, debe asegurarse que las especificaciones defi-
nan el material y Iacapacidad requerida para 
'oblener el nivel de servicio necesario. Las es-
pecificaciones que definan normas innecesa-
riamente altas tanto para la construcci6n por 
contrato o por administraci6n, darcn por resul-
tado un mayor desembolso de capital sin que se 
obtengan los beneficios adicionales correspon.' 
dientes. 

Los proyectos de construcci6n por adminis-
traci6n carecen a menudo dcl mismo sistema de 
verificaci6n (acargo de un equipo separado de 

propre, lei qu'il est defini par les documents 
contracluels. D'habitude, le contrat prdcise que 
rentrepreneur doit fournir du personnel comp6-
tent et.exp rir entd., La direction de l'administra-
lion routi~re devrait rdaliser que l'ehtrepreneur,
de son cots, s'attend A ce que le personnel de 
direction et de contr6le affect6 par le gouverne-
ment, poss~de les m~mes qualifications, et que 
c'est dans I'int-rdt du governement de fournir du 
personnel de valeur. Dans deux;textes choisis, 
on va discuter les fonctions eL les charges'des
reprdsentants du gouvernement dans les projets 
de construction routi~re t lentreprise. 

Comme nous r'avons indiqud prdcsdemment,
la documentation sur les procddures pour la 
construction en rdgie devrait dire la m~me que 

pendium 16 contains a selected text that de-' 
scribes a day labor construction program that 
uses labor-intensive construction te ,niques. 

"The proper management of labor-intensive con
struction is even more critical than the manage
ment of equipment-intensive construction, 

The proper allocation of resources is also an 
important consideration in both contract and day
l-abor construction programs, It is important-for a 
highway agency to determine the availability of 



construction materials before undertaking any
construction effort, It is equally important to de
termine the allocation of manpower and equip
ment for each construction project. Without such 
evaluations, it is impossible for a highway 
agency to predetermine the proper time 
schedule or the necessary staffing and equip
ment allocation., This information is necessary to 
evaluate the qualifications of a contractor or to 

inspecci6n) empleado para supervisar a los 
contratislas. El personal que administra los pro
yectos por administraci6n sufre algunias vecesde falta de moivacin (dsto es, ellos no estdn 
gastando su propio dinero). En consecuencia, 
un organismo vial debe (a) usar s6lo personal 
experimentado, (b) conducir un continun pro
grama de entrenamiento para asegurar un 
equipo con personal capaz, y (c) proporcionar 
una motivaci6n adecuada a sus supervisores de 
construcci6n. El Compendio 16 contiene un 
texto seleccionado que describe un programa 
de construcci6n por administraci6n usando tlic
nicas de construcci6n con mano de obra inten
siva.' La propia adminstracinde la construcci6n 
con mano do obra intensiva es an mds crilica 
que la administraci6n de construcci6n con 
equipo intensivo. 

La adecuada asignaci6n de recursos es tam

celle dds travaux faits Arentreprise pour une 
route similaire. Les ouvriers qui travaillent en rd
gie devraient fournir la mdme qualitd de travail 
que ce!e qui est exigde d'un entrepreneur. Les 
responsables du dimensionnement et des speci
fications d'une route dconomique, devraient 
s'assurer que les spdcifications dsfinissent les 
matdriaux et la main d'oeuvre exigds pour obte
nir le niveau de service ndcessaire. Des spdcii
cations qui demandent, sans ndcessild, des 
normes trop dlevdes pour la construction en r&
gie ou A 'entreprise, auront pour rdsullat une 
plus grosse mise de fonds initiale, sans avanta
ges correspondants. 

Souvent, les projets de construction en rdgie 
ne bendficient pas du syst6me de vdrification 



properly schedule day labor forces. Once a 
construction project has begun, it should be 
carefully monitored to make s-rie that the pro-
posed schedule is followed or to identify ac-
livities that need tu be expedited by manage-
nment. 

This allocation of resources is sometimes 
slighted in low-volume road project planning and 

-. often overlooked during the construcionphase.-' 
However, proper construction implementation
requires strict adherence to planned schedules 
it thelwork is to be economically effecive. Coi-
pendium 16 contains two selected texts that dis-
cuss basic manpower and equipment resource 
scheduling and a text that describes a critical 
path scheduling technique that can be used to 
determine scheduling compliance. 

bidn una consideraci6n importante tanto en los 
programas por contrato como por administra-
ci6n. Es importante que el organismo vial de-
termine la disponsibilidad de materiales de 
construcci6n antes de emprender cualquier es-
fuerzo de construcci6n. Es igualmente'impor-
tante determinar la asignaci6n demano de obra 
y de equipo para cada proyecto de construc-
ci6n. Sin dicha evaluaci6n, es imposible que un 
organismo de carreteras pueda determinar con 
anticipacidin el programa apropiado ola asigna-
ci6n del personal y equipo requeridos. Esta in-
formaci6n es necesaria para evaluar las califi-
caciones de un contratista o programar ade-

(par une dquipe de contr6le spdciale) que l'on 
utilise pour la supervision des travaux faits A 
'entreprise. Le personnel qui difige les ouvriers 

en rdgie souffre parfois d'un certain manque de 
motivation (c'est , dire que ce n'est pas leur 
propre argent qu ils ddpensent). C'est pourquoi 
un organisme routier devrait: (a) utili.- r seule-
ment du personnel expdrimentd, (b, jvuir en 
permanence un programme de formation tech-
nique, afin d'dtre sOr d'avoir toujours une dquipe
qualifide, et (c) faire le ndcessaire pour que les 
chefs des dquipes de construction soient moti-
vds de fa;on ad6quale. Un des lextes choisis 
de ce recueil no. 16, fail la description d'un pro-
gramme de construction en rdgie utilisant des 
techniques Aforte intensild de main d'oeuvre. 
L'administration d'un lel programme est encore 
plus critique que celle d'un programme de cons-
truction utilisant les techniques a forte intensilt 
de capital. 

L'attribution correcte des ressources est aussi 
un point essentieldes programmes de construc-
tion en r~gie ou AI'entreprise. IIest importar", 

Discussion of Selected Texts 

The first text, Construction by Contract and by 
Day Labor, appeared in Proceedingsof the 
Twenty-ThirdAnnual Meeting (Highway Re
search Board, 1943). It reports the results of two 
surveys indicating that 40 years ago in the 
United States unit price contract construction 
melhods-were- favored for state construction . 
projects. These projects included the major
high-volume routes throughout the country. 
These projects usually involved large quantities 
of materials that the text indicates were handled 
most economically by unit price contract con
struction. However, low-volume road construc
lion, usually carried out by lower levels of gov
eminent (i.e., counties and towns), was normally 

cuadamente al personal de administraci6n. Una 
vez que se ha iniciado un proyecto de construc
ci6n, debe supervisdrsele cuidadosamente para 
asegurar que se sigue el programa propuesto o 
para identificar las actividades que necesitan 
ser aceleradas por la administraci6n. 

Algunas veces se descuidq esta asignaci6n
de recursos durante el planeamiento de proyec
los para caminos de bajo volumen y, a menudo, 
se la pasa por alto durante la fase de construc- ,X, 
ci6n. Sin embargo, una adecuada implementa
ci6n de construcci6n requiere de una adhesi6n 
estricta a los programas planeados, si se desea 
que el trabajo resulle econ6micamente efectivo. 

pour une administration routire, de ddlerminer 
la disponibilil des maldriaux de construction, 
avant d'entreprendre celle-ci. IIest dgalement 
important de determiner I'attribution de la main 
d'oeuvre et du matdriel pour chaque projet de 
construction. Si l'on ne fait pas ces dvaluations, 
il est impossible pour une administration routi~re 
de determiner AI'avance la programmation cor
recte des travaux, ou I'attribution de main d'oeu
vre et de matdriel requis. Ces connaissances 
sont n6cessaires pour dvaluer les qualifications 
d'un entrepreneur, ou pour programmer correc
tement la main d'oeuvre en rdgie. Un lois qu'un 
projet de construction commence, ildevrait 6tre 
supervise soigneusement pour s'assurer que la 
programmation des travaux est bien suivie, ou 
pour identifier les activilds qui devraient etre ac
c6ldrdes par la direction. 

Quelquefois on fail peu de cas de celle altri
bulion des ressources, lors de la conception et 
planification de routes Alaible capacil6, et elle 
est souvent perdue de vue durant la construc
lion. 



undertaken by day labor forces. At that time, 
local government day labor -onstruciion proj-
ects were frequently carried out wihoIut plans, 

4 specifictions, or detailed cost estimates. The 
final costs of day labor construction projcts 
were often unknown until long after the work was 
completed.

The second text, A Cost Comparison Study of 
.--- ForceAccountand ContractConstructionon- -.-.. 

Five Secondary Projects in NorthCam/ma, was 
published in Proceedings of the Thirty-Fifth An-
nual Meeting(Highway Research Board, 1956). It 
describes a study made several years after the 
surveys described in the previous selected text. 

El Compendio 16 contiene dos textos seleccio-
nados que analizan la programaci6n bdsica de 
recursos de mano de obra y de equipo, y un 
texto que describe una tdcnica de programa-
cic n de la ruta crilica que puede usarse para 
determinar el cumplimento del programa. 

Presentaci6n de los textos seleccionados 

El primer texto, Construction by Contract and by
Day Labor (Construcci6n por contrato y por ad-
ministracion), apareci6 en los Proceedings of 

XX 	 the Twenty-Third Annual Meeting (Highway Re-
search Board, 1943). Informa sobre los resulta-
dos de dos estudios que indican que hace 40 
arlos los mdtodos de construcci6n por contrato 
a precios unitarios eran los favoritos en los Es-

Cependant, 'exdcution correcte de la cons-
Iruction demande que I'on suive ,- la lettre le 
programme prdvu, si 'on veut que les travaux 
soient valables au point de vue dconomique.
Dans le recueil no. 16, nous avons inclus deux 
textes choisis, o0 ron discute de la programma-
tion de base des ressources en main d'oeuvre et 
en materiel, et un texte qui decrit une technique, 
la mdthode des rdseaux (ou mdthode du chemin 
critique) qui peut dtre utilisde pour determiner si 
les travaux sont faits conformdment Ala pro-
grammation. 

Discussion des textes choisis 

Le premier texte, Construction by Contract and 
by Day Labor (Construction AIentreprise et en 
rdgie) a did publid dans les Proceedings of the 
Twenty-Third Annual Meeting (Highway Re-
search B3ard, 1943). On y rapporte les r~sultats, 
de deux eludes quiindiquent qu'aux Elats Unis 
d'Amerique, ilya 40 ans, on prefdrait les m6-

For this study, p!ans and specifications were de
veloped for both lypes of construction. The cost 
of each item of work was carefully monitored by
employees of the federal government. Both the 
state government and the contractors made all 
of their records available to the study personnel. 

The purpose of this study was to develop facts 
on the comparative costs of the two methods of 
doing work Itwas generally accepted that the ..... 
-.'iefulness of the study results would be princi
pally-in 	furnishing certain factual background on 
each method, in minimizing unsubstantiated 
claims 	as to excessive economies of one 
method over the other, and in keeping minor un

tados Unidos de Norteamdrica para los proyec
los estatales de construcci6n Estos proyectos 
inclulan las vias con voldmenes de trcnsito ms 
altos en todo el pals. Involucraban generalmente 
grandes cantidades de materiales que de 
acuerd.) a lo que indica el texto, eran manipula
dos en forma m~s econ6mica mediante la cons
trucci6n por contrato a precios unitarios. Sin 
embargo, la construcci6n de caminos de bdjo 
volumen, ejeculada por to general por los nive
les gubernamentales mcs bajos (6sto es, con
dados y ciudades), se realizaba normalmente 
con personal de administraci6n. En aqu6l 
liempo, los proyectos locales gubernamentales 
de consirucci6n por administraci6n, se ejecuta
ban frecuentemente sin pianos, especificacio
nes ni estimados de costo detallados. A menudo 

thodes de construction par march6 Aprix uni
taire pour les projets de construction de' dials. 
Ces projets englobaient les routes principales A 
haut volume de trafic de tout le pays et compre
naient gendralement de grosses quantils de 
matdriaux, et I'on indique dans le texte que, du 
pc'int ,a rue dconomique, les marches 6 prix 
unitaitb etaient les plus avantageux. Toulefois, la 
construction de routes dconomiques, d'habitude 
exdcutde Aun niveau gouvernementai moins 
dle.. (c'est-A-dire des comtds et des villes) dtait 
normalement faile en rdgie. A celle dpoque, les 
projels de construction locaux en rdgie, dtaient 
frdquemment executes sans planification, spdci
fications ou estimation ddtaillde des coOls. On 
ne determinait le prix de revient final de ces pro
jets que longlemps apres la completion des Ira
vaux. 

Le deuxieme texte, A Cost Comparison Study 
of Force Account and Contiact Construction on 
Five Secondary Projects in North Carolina 
(Elude comparative des coOts de construction 
en regie et A1;entreprise de cinq projets secon



resolved details from complicating the main is-
sues. songress, 

The study does not analyze the s/ial and 
economic benefits of the two methoj nor does 
it evaluate the inherent managerial and opera- 
tional advantages of each method. Although the 
small number of projects studied precludes any 
conclusive findings about the general superiority 

Maintenance of Rural Roads (Indian Roads 
1979), It describes the documenta-

tgbn that should be prepared for a typical proj
ect. This documentation (i.e., a project report, 
estimate, and drawings) should be completed 
for either construction method. 

Sample drawings are included with this text. 
Sheet size and methods of presenting the nec

.
W oLonemethod.overi.heoher. this -textservesas..essary-data willo course..vary. ro country. to 
an example of the evaluation methodology that 
'shouldbe used in such studies rather than for its 
final cost comparison. 

The third text, Preparation and Presentation of 
Project Documents, was excerpted from Manual 
on Route Location, Design, Construction, and 

se desconocfan los costos finales de los proyec-
los de construcci6n por administraci6n, hasta 
mucho despuds de haber terminado el trabajo. 

El segundo texto, A Cost Comparison Study of 
Force Account and Contract Constructicn on 
Five Secondary Probcts in North Carolina (Un 
estudio comparativo de costos de construcci6n 
por administraci6n ypor contrato en cinco pro-
yectos secundarios en North Carolina), fud pu-
blicado en los Proceedings of the Thirty-Fifth ji 
Annual Meeting (Highway Research Board, 
1956). Describe un estudio hecho muchos ahios 
despuds de los proyectos descritos en dicho 
texto seleccionado. Duranta este estudio, se de-
sarrollaron pianos y especificaciones para 
arrbos tipos de construcci6n. Se controlb cui-
dadosamente con empleados del gobierno fe-
deral, el costo de cada partida de trabajo. Tanto 
el gobierno estatal como los contratistas pusie-

daires en Caroline du Nord) a dtlpublid dans 
les Proceedings of the Thirty-Fifth Annual Mee-
tings (Highway Research Board, 1956). On y 
ddcrit une dtude entreprise plusieurs anndes 
aprbs celles que nous venons de dscrire dans le 
texte prdcedent. Pour 'dtude dont il est question 
dans ce second texte, des plans et des 
specifications furent developpis pour les deux 
types de construction. Le coOt de chaque article 
de travail fut contr61 soigneusement par les 
employds du gouvernement f~ddral. L'admini-
stration routibre de 'tat et les entrepreneurs 
donn~rent tous leurs documents au personnel 
6tudiant la question. 

L'6tude en question avait pour but d'6clairer la 
situation sur les coOts compares des deux m6-
thodes de travail. IIft g~ndralement acceptd 
que l'utilitd des rAsultats de I'tude, se trouverait 
principalement dans le fail de fournir certains 
.lments concrets sur chaque m~thode, de r6-

country; however, the organization of project 
drawings is fairly standardized. The scale of 
1:2500 or 1 in = 200 ft for simple plans is quite 
common as is the expansion of the vertical scale 
of the road profile to 10 times the horizontal 
scale. All the information necessary to locate 

ron a disposici6n del personal a cargo del estu
dio, todos sus archivos. 

El prop6sito de este estudio u6 desarrollar un 
conjunto de hechos sobre los costos comparati
vos de los dos m~todos de ejecutar el trabajo. 
Se acept6 generalmente que la utilidad de los 
resultados del estudio estarfa principalmente en 
suministrar ciertos antecedentes reales de cada 
mdtodo, en reducir al minimo los reclamos in
consistentes tales como las economlas excesi
vas de un m6todo con respecto al otro, yen evi
tar que los detalles menores sin resolver com
pliquen los aspectos principales. 

El estudio no analiza los beneficios socialesly 
econ6micos de los dos m6todos ni evala las 
ventajas administrativas y operacionales inhe
rentes a cada m6todo. Aunque el pequerlo nb
mero de proyectos estudiados impiden cual- ' 
quier descrubrimiento concluyente sobre la su

duire au minimum les ussertions non prouv~es 
d'dconomies excessives d'une m~thode par 
rapport a I'autre, et d'dvjter que des d6tails non 
rdsolus, mais secondaires, masquent les ques
tions principales. 

Cette 6tude n'est pas une analyse des avan
tages sociaux et dconomiques des deux mdtho
des, et non plus une dvaluation des avantages 
de gestion et d'exploitation de chaque mdthode. 
Bien que le petit nombre de projetsAtudids ne 
permette pas de dscouvertes concdiuantes quant 
6 la sup~riorilt gndra'le d'une 'n'thode sur I'au-
Ire, ce texte est plus valable comme exempie de 
la m~thodologie d'evaluation qui dewait .tre uti
lisde dans ce genre d'Ltudes, que pour la 
comparaison des prix de revient. 

Le troisi~me texte, Preparatiot7 and Presenta
tion of Project Documents (Prdparation et pr,
sentation de la docurmentaticn d'un proiet) est 
extrait de Manual in Route Location, Design, 



arid construct the road in the field should be in-
cluded on ,he plans for eithler contract or labor-
based construction protects 

A high.way aqency shou10 alternoJ! to stan-
dardize its plan formtit for al 1Ow-Volumrle roa ds 
So that contractors an. ageqncy m%.:,I 
clearly understand the plans for varioLs projects 
as they move from district to district 

The fourth text. Section 100- General 
Provisions. was excefpted from Standard Speci-
fications for Construction of Roads and Bridges 
on Federal Highway Projects, FP-69 (Federal 
Highway Administration. U S Department of 
Transoortatlo i 1969) These Standarci Specti-
cations are close!y patterned after the AASHO 
Guide Speofications for Highway Cons,ruction 

perioridad general de un metodo sobre el otro. 
este !exto sirve como un ejemplo de la metodo-
logia de evaluaci6n que debe usarse en dichos 
estudios. mas que para la comparacon de sus 
costos finales 

El tercer texto. Preparation and Presentation 
of Project Documents (Prepa'acion y presenta-
cion de los documentos del proyecto). fue ex-
tractado del Manual on Route Location, Design, 
Construction and Maintenance of Rural Roads 
(Manual de trazado. diseho. conctruccin y con-
servacicn de caminos rurales) ,indian 
Roads Congress. 1979) Des,'riue la documen-
tacion que debe prepararse para un proyecto 
tipico Esta documentacion (esto es. inforime del 
proyecto. estimado y dibulos) d0be completarse 

Construction and Maintenance of Rural Roads 
(The Indian Road Congress. 1979) On y decrit 
la documentat:on qu,devrait 6tre preparee pour 
un prolet typique Cette documentation (i e. 
dossier du prolet. estimation et plans) devrait 
6tre conpletee pour tune ou lautre methode de 
construction 

Des exemples de plans sont inclus dans le 
texte La taille des feuilles et les methodes de 
presentation des donnees different, bien sir. 
d un pays a lautre mais Iorganisation des plans 
dun prolet est plus ou mions normalisee 
L echelle de 1 2500 ou 1 pouce 200 pieds est 
tres commune ains, que le developpement de 
Iechelle vertcale cu profil de Ia route a dix fois 
e Toutes les informations ne-echelle norizontaie 

cessaires au trace e!a la construction sur le 
chartier dlevraient etre incluses dans le dossier. 
auss, bien pour la construct-on en regie que 
pour la construction a I entreprise 

Un organisme router devrait essayer de nor-
malser le format de sos dossiers pour toute la 

thus establishing uniformity and consistency in 
snecrficatinnc .ind contractual r rn U S 
nighway construction The specifications were 
Issued primarily for use in the construction o 
highwav Projects under the direct administration 
of the cioerai Highway Administralion When so 
cesionatci in the project contract- the enr,re 
pulJicalion becories part of the contract docu
merit and binis the parties signatory to the con
tract 

All Federal -,ignway Administration constr c
lton contracts are governed by the Federal Pro
curement Regulations (FPR). and such regu. 
lations apply an- shall prevail in the event of any 
"onflicl in the contract provisions Portions of 
Standard Form P2 lInstructions to Bidders) and 

para cualquiera de los metodos de construc
cion 

Se incluyen en el texto dibulos de muestra. El 
tamario de las holas y los metodos para presen
tar la informacion necesaria variara. por su
puesto. ,iepais. a pais sin embargo la organi
zacioo de los pianos del proyecto esta bastante 
uniformizada La escala 1 2.500 o 1 pulgada = 
200 pies para pianos simples. es muy comun 
corno Ioes la expansion de la escala verlical del 
pertii del camino a 10 veces la escala horizontal 
Debe incluirse. tanto en los proyectos de cons
truccion por conlrato como por administracion. 
toda la informacion necesaria para localizar en 
el campo y construir el camino 

Una organizacion vial debe intentar uniformi

construction de routes a faible capacite, ain 
que ses propres employes et les entrepreneurs 
puissent comprendre clairement les plans des 
divers prolets quand uts se aeplacent d'un dis
trict A Iautre 

Le quatrieme texte. Section 100-General 
Provisions (Section 100 --Provisions generales) 
est extrait de Standard Specifications for Con
struction of Roads and Bridges on Federal High
way Projects, FP-69 (Normes de construction 
de routes et ponts pour les prolets routiers fede
raux). publie par la Federal Highway Admiris
iralion. U S Department of Transportation en 
1969 Ces normes de construction se modelent 
etrolement sur le Guide ie normes pour la 
construction rotiere de I AASHO. elablissant 
ansi pour la construction routiere des Etats Unis 
dAmerique uniforniite e conformite de la do
cumentation contracluelle et des normes Ces 
normes fLIrent creees principalement pour la 
construction de prolets routiers places direcle
ment sous la gestion de la Federal Highway 



Standard Form 23A (General Provisions) of the 
FPR which apply spec fically to coStrucoOn 
contracts have been interspersed throughout 
the selected text to pro,,id, a reasonfit)ly com-
llete collect-on of corntrclct.ja! provisions within a
sncle 0O0k Ot StanLar'1l ,orstriction specifi-

cations 
These Genera! Pro..,.,s;Ors cannot of COurse. 

Oe ilonterl n total byanther country The 
,erns pertaining pUart~ct,- irly to U S la,, (e g . the 
c9uv American clause an the Days-Bacon Act 
clause) 'irenot transferable to anL,otner set of 
General Pr-D. sions Ho,eve' many of the sec-

zar sa forato ac pianos c]cra ties lOS carnnos 

de balo ,OlUrrien. de PlOC(IO lue los contralistas 
el persona! del clobirrlO Compreridan clara-
.Meneios planos plara los (li.ersos proyectos 
CLIiVdo sC desplacern a las diversas oficinas re-
gionaies 

El Cuarto tex.o Section 100- Genera! Provi-
signs ISecc'o 100 Provisones generales) fue 
extractao cle Standard Specificationsfor Con-
sructionof Roads and Bridges on Federal 
HKghway Projects, FP-69 (Especificaciones 
normnales para la construcCion de camnnos y 
P;)entes en provectos lederales cle cdrreleris 
FP-69 Feclerai Highway Acim-nistralion U S 
Department of Trarnsportalion. 1969) Estas Es-
pecificacones SIguen r11L;ukie cerca lats Espec-
flcaciones GuIa do la AASHO para la construc-
cion (Iecarroteras estableciendose asi unitor-
miclad y cornsislencia en especificaciones y 
asunLos contracluales para la conIstrucclonl de 
carreleras on los Estaclos Unidos de Norteame-
rica Se ery-tieron las especificaciones espe-

Administration Quarld eile est designee corne 
telle clans le marche Ia publicalion entiere fail 
partie des ciocuments contracluels et engage la 
responsaLlie des signataires du marche 
Tous les contrats de construction de la Fede-

ral Highway Administration sont regis par les 
Federal Procuremient Regulations (FPR Arr6-
tes fegjeraux pour los acquisitions) Ces arreles 
s appiquent el prevalent en cas de conflil avec 
les clauses cOU contrat Des extrai!s de Standard 
Form 22 (Instrujclioris to Bidders Instructions 
pour les soumssioaires) et Cie Standard Form 
23A (General Provs:ons Clauses Generales) 
inclus dans les FPR gui s applicluent de Ciqu" 
specificlue aux marches de construC-,2. sont in, 
terpoles clans les textes choisis. pour fournir iUne 
collection a peu pres complete de clauses 
contractuelles clans un seul livre de clauses 
classiques de construction 

tions contained in thi, selected text can be mod
ified for rise in other General Provisions that ,nay 
not be a,; comprehenswe 

Items in General Provisions that do not apply 
to a specific project are cleemed riot to apply
(e g Item 105 07. Cooperation Between Con

tractors is not relevant wrien only one contractor 
is working in an area, These provisions are in
cluded in the Standard Specflications teca,ise 
the highway agency cannot always anticipate all 
eventualities and because the ilemS may be in
advertently left out of the actual contract clocti
men' when !hev (to Apply (See tein 109 04 

caimrente para Su empleo en proyectos de 

c)nstruccion (le carreleras bajlo laanmnistra
cion direcla del Fecieral Highway Adritnistration 
(Adminstraci0n Federal de Carreteras) Cuando 
se i lfica asi en ei contrato del proyeclo. toda Ia 
pubhicacio, Ilega a formar parle del docunienlo 
del contrato y compromete a lis pares que fir
man el conlrato 

Toclos los contralos de coris~rLcciOn de la 
Federal Highwayn Acmiriisration eslan goberna
cios por Federal Procurement Regulations (FPR 

Regulaciones (e las aclquisicones federales) 
Dichas regLIacioInes se aplican y prcvaleceran 
en caso de cualq'uier conihct; las provisiories 
del contralto Se han enlreniezclado a 1o largo 
del teto seleccionado algunas porciones del 
Formato Normal 22 (Instrucciones a los licitan
tes) y el Formato Normal 23A (Provisiones Gene
rales) del FPR. que se aplican especificamente 
a los contralos de conistrUccion, para proporcio
nar una colecci0n razonablemente completa de 
las provisones contractuales dentro de un solo 

Ces Clauses Generales no peuvent pas 
bien sor. elre adoptees integraleryient par un au-
Ire pays quel (II 1.oil Les articles gui son pro
pres an systeme legal tes Etals Unis dAmeri
que (par exemple la clause 'Achelez Americain 
el la clause clu David Bacon Act) ne peuvent 
6tre tranisferes a aucun aulre groupe de Clau
ses Generales TouLtefo:s. beaucoup de sec
tions conlenues dains co texle chonisi peuvenlt 
etre modfiees et ulisees (Jarls d ititres Clan

,
ses Genera!es (ji penvet ne pa.s.C5IeSS, 
completes 

Les articles cl.ris les C!nUses Generales Cgui 
ne s acdresser-t pas a ur) prolet specifiqLue scomi 
co;nsileres comfIie non-apjlicable; Par 
exemple !article 105 7. CooperatIon belween 
cor tractors (Cooperalion entre les enitrepre
neurs) n est pas pertinent lorsqu J ,a seulement 
un entrepreneur qu1 fail les Iravaux dlans une r6

http:corntrclct.ja


Force Account Work, for a description of the 
method of determining payment to the contrac-
tor for any extra work he does for which no price 
was bid in the contract.) This publication (FP-69) 
was last updated in 1979 by FP-79 (same title, 
see Additional Text 16). Since FP-79 does not. 
include the informational inserts from SF 22 and 
SF 23A, it is not included here. 

libro de especificaciones normales de construc-cin. 

Estas Provisiones Generales no pueden, por
supuesto, ser adoptadas en su integridad por 
nin1n otro pals. Los artfculos que pertenecen
painicuiarmente a la legislaci6n norteamericana 
(por ejemplo, la clcusula para adquirir produc-
tos norteamericanos y la del Acto Davis-Bacon) 
no son transferibles a ningln otro sector de las 
Provisiones Generales. Sin embargo, muchas de 
las secciones contenidas en e~te texto selec-
cionado pueden ser modificadas para utilizarse 
en otras Provisiones Generales que no tienen 
que ser tan amplias. 

Los acipites de las Provisiones Generales 
que no se aplican a un proyecto especifico se 
consideran como no aplicables (por ejemplo, el 

xiv Ac~pile 105.07, Cooperation Between Contrac-
" n pXIertinente cuando s6lo un contratista 

est, trabajando en el Area). Estas provisiones
estin incluidas en las Especificaciones Norma-
les debido a queel organismo vial no puede an-
ticipar siempre todas las eventualidades y por-
que podrian haberse omitido inadvertidamente 

gion. Ces clauses sont incluses dans les Nor-
mes de Construction, carl'rorganisme routier ne 
peut pas toujours anticiper toutes les dventuali-

: 6,t(s, et parce que ces articles peuvent Ltre omis 
par inadvertance dans la documentation 
contractuelle, dans des cas oO !Is s'appliquent
effeclivement. (Voir l'article 109.04-Force Ac-
count Work, oi I'on d~crit une mdlhode pour d&> 
terminer comment payer 'entrepreneur pour un 
travail additionnel, pour lequel aucun prix n'avait 
6t6 offert dans le march6). Cette publication
(F ,'-69) a 616 actualisde en 1979 (FP-79, m~me 
titre, voir Texte Suppldmentaire no. 16). Puisque
FP-79 ne contient pas la documentation des 
sections SF 22 et SF 23A, nous ne I'avons pas 
non plus incluse. 

Le cinqui~me texte, Competitive Bidding and 
Award of Highway Construction Contracts (Ap-
pels d offres et passation des march6s dans la 
construction routi~re) est extrait de Selected 
Studies in Highway Law, Volume 3 (Etudes
choisies de Idgislation routi~re, volume 3) Trans-

The fifth text, Competitive Bidding and Award
 
of H-ighway Construction Contracts, was taken.
 

ncafromSelected Studies in Highway Law, Volume. 
3 (Transportation Research Board, 1978). It de
scribes legal bases of the procedures used for 
the selection of contractors to construct main
tain, improve, and repair public highways in the 
United States. These procedures are based on a 

dichos articulos en el documento de contrato encasos en que realmente se aplicaban (Ver el 
Acdpite 109.04, Force Account Work, donde se 
da una descripci6n del m6todo para determinar 
el pago al contratista por cualquier trabajo ex
traordinario que haga y por el que no se ha pro
puesto ninglin precio en el contrato). Esta publi
caci6n (FP-69) fud actualizada 61timamente en 
1979 con el FP-79 (con igualtiltulo; ver el texto 
16 adicional). Dado que el FP-79 no incluye la 
informaci6n contenida en las secciones SF 22 y
SF 230, no se le incluye en este texto. 

El qjinto texto, Compet Bidding and 
Award of Highway Construction Contracts (Lici
taci6n competitiva yadjudicaci6n de conlratos 
de construcci6n de carreteras) fu tomado de 
Selected Studies in Highway Law, Volume 3 (Es
tudios seleccionados sobre leyes viales, Volu
men 3, Transportation Research Boara, 1978)..
Describe lsisbases legales de los procedimien-r' 
tos usados jpara la selecci6n de constructores 
para construir, conservar, mejorar y reparar ca
rreteras piLblicas enlos Estados Unidos de Nor
treamerica. Estos procedimientos se basan en un 

portation Research Board, 1978. On y d6crit les 
bases Idgales des proc~d~s sur lesquels on 
s'appuit pour faire la selection d'entrepreneurs
pour la construction, l'entretien, Pim~lioration e 
la reparation des routes publiques des Etats 
Unis d'Am~rique. Ces procks sont basds sur 
un corpus bien dMfini de r~gles administratives 
et Igales. Bien entendu, ces r~gles ne s'appli
qu'ent directement qu'A la construction routi~re 
aux Etats Unis d'Amrique, mais elles consti
tuent un exemple logique pour la construction i 
l'entreprise que les pays qui n'ont pas encore 
une exp6rienr profonde en ce sujet peuvent
prendre en consideration. 

Les cas cites compl~tent et d6finissent les 
conditions requises pour les appels d'offre el les 
passations de march6 dont ilest question dans 
les Clauses G~n~rales du texte choisi no. 4. Ces 
cas fournissent les r(gles qui assurent le bon 
fonctionnement des appels d'offre en (a) prot6
geant le public contre des marches collusoires, I . 
(b) assurant une concurrence franche, i condi



well-defined body of legislative and adminisra-
tve ra-es These ru!es a-,Py d'ncc!"!' onl,; to 
hiqriwi, constrUCtor in tne Unted States out 

,tney offer a iogical approac to contract co,-
stric l'on ;or e,.alUatEon by other contries tmat do 
no! ,,et !ravea aeptn of expereric - n this fietcl 

The cases cited fill out anc define the re-
clurements for competitive bidding and contract 
Jard thIat auoear in the previous General 
Provisons (Selected Text No 4) rnese cases 
Provide :r rules that make such competitive 

cOnJLinto bien definido de reglas legislativas y 
acirrnistralvas Estas reglas se aplican direc-
tamente no solo a la construccion de carreleras 
en los Estados Unidos de Norteamerica sino 
que ofrecen un acercamiento logico para con-
tratar construcciones de carreteras. que puede 
se evaluado por otros paises que no tienen aun 
urea experiencia profunda en este campo 

Los casos citacios completan y definen los re-
querinientos para una licitacion competitiva y la 
adjudicacion de contratos que aparecen en las 
Provisiones Generates previas (Texto Seleccio-
nado N' 4) Estos casos proporcionan las reglas 
que regulan dich-i icitacibn compet;tiva (a) pro-
tegiendo al pibico contra contratos col iso os. 
(b) asegurando Una competencia timpa y en 
iguales terminos para todos los postores. (c) 
eliminando no solo la coluso0n sino la tentacin 
de coludir y la opportunidad de beneficiarse a 
expensas del publico. (d) cerrando todas las 
vias al favoritismo y al fraude en sus diversas 
formas, (e) asegurando los mejores productos 
para el piblco al costo ms bajo posible. y (f) 
brindando igual ventala a todos los que desean 
hacer negocio con el publico mediante la com-
paracion correcta de las propuestas 

tions egales. pour ous les soumssionaires. (c) 
eiminant non seulement ia collusion. mais aussi 
la tentation de collusion. et Ioccasion de gains 
aux deeans du public. (a) bloquant tout acces 
au favoritisme et 8 la traude sous toutes leurs 
formes. (e) assurant au public les meilleurs pro-
duits aux prix les pius bas. et (f) donnant un 
avani!gc enal a :ous ceux qui desirent negJocer 
avec les Travaux publics en comparant leur; of-
1,'es correctement 

Les su;ets suivans sont discules dans le 
texte (a) princoes essentiels des appels c offre. 
ih) crleres pour la passation du marche. (C) ju-
risprudence pour non-adludication. (d) Condc-
tions requises et contenu des appels d offre (e) 
eligibilit des soumissionaires. (f) modele cle 
soumission. (g) lurisprudence des entreprises. 

bidding work by (a) protecting the PPh,2 against 
collusive contracis, (b) secufilgfldr cur Fpeilior) 
on eQual terms to all bidders. (c) removinq not 
only collusion but temptation for coK;-s:on and 
opportunity for gain at public expense (0) clos
ng all avenues to favoiitism and fralUd In Its vari-

OuS forms. (e) securing the be values for tne 
public at Ihe lowest possible expense. and (f) at
fording equal advantage to all desiring to do 
business with the public through exact compan
son of b.(s 

Los aspectos siguientes son los que se anali
zan. entre otros. en este texto (a) principios 
esenciales de la licitacibn corrpetitiva. (b) crite
rios para adludicar el contrato. (c) autoridad 
para rechazar una propuesta. (d) requerimientos 
generales y conlenido de los avisos de licita
cibn. (e) elegibilidal de los postores. (f) forrna 
de licitacibri. (g) autoridad de los organismos 
contratantes. (h) presentacion. a;.;ertura y acep
racion de propuestas. (i) determifdcibn del pos
tor responsable m~s balo. y (j) efecto de los 
errores en la propuesta para la adludicacion de 
los contratos. 

El sexto texto fue extractado de Standard 
Specification for Road and Bridge Works (Espe
cificacibn normal para caminos y puentes, De
sign Department. Ministry of Works and Sup
plies. Malawi. 1978). Los extractos incluyen Se
ries 100, General y Series 200, Site Clearance 
and Earthworks (Serie 100. Generalidades y 
Sene 200, Limpieza del lugar y movirniento de 
lierras) La Serie 100 es la seccion de Provisio
nes Generates de esta Especificacion Normal. 
Fue escrita para las condiciones especificas 
que se encuentran en Malawi Estas Provisiones 
Generates se refieren al Aco de Caminos Publi

(h) soumission. lancement des appels doffre, el 
reception des oi'res. (i) determination du mieux
disant, et (t) effet d'os erreurs doffre sur la pas
sation des marches 

Le sixieme texte e .t extrait de Standard Spe
cification for Road and Bridge Works (Normes 
de construction pour 1s routes el les ponts). 
Design Department. Ministry of Works and Sup
plies. Malay. 1978 Les extrails cornprennent 
Series 100, General et Series 200, Site Clea
rance and Earthworks (Sere 100. Gerieralites. et 
Serie 200. Defrichement et terrassements) La 
senre 100 est la sect!on Clauses generales' de 
ces normes el a etc ecrite specifiluernent pour 
les conditions trouvees au Malav;'i Ces 'Clauses 
generales s acdressent au 'Public Roads Act et 
aux "Con.it3ons of Contract" qui s appliquent i 



The following topics are among those dis-
cussed in tIis text: (a) essential principles of 
competitive bidding. (b) criteria for award of 
contract, (c) authority to reject a bid, (d) general 
requirements and content of bid advertisements, 
(e) eligibility of bidders, (f) form of bid, (g) au-
thority of contracting -agencies; (h) submission, 
opening, and acceptance of bids, (i) determina-
lion of lowest responstible bidder. an (j)effect 
of uid mistakes in contract awards. 

The sixth text wasexcerpled from Standard 
Specificligon for Roa: and !iidge Works (De-
sign DeparlmentUMinisv of Works and 
Supplies, blalawi, 1978). The excerpts include 
Series 100, General and Series 200, Site Clear-

cos y a las Condiciones de Contrato que se 
aplican a todos los contratos de carreteras en 
Malawi, de la misma manera que las secciones 
sobre lns§"jcciones a los Postores y Provisiones 
Generales ae,F.PR se aplican a todos los contra-
tos viales en los Estados Unidos de NorteamL-
rica, segOn se describe en el Texto Seleccio-
nado NO 4. Se presenta aquila Serie 100 para 
demostrar que las Provisiones Generales no tie-
nen que ser documentos surnamente completos 
oue pretendan tomar en cuenta cualquier even-

Xxvi , ualidad, tal como ocurre con el Texto Seleccio-
I	nado N°4. Pueden escribirse en un formato 

simple, claro y se pueden ocupar solamente de 
1os problemas del pais para el que han sido es-
crhos. 

Sb"incluye acqui la Serie 200 (empezando con 
la Cldu&;!aaN° 201) como up ejemplo de la se-
gunda area de las Especificaciones Normales 

tous les marches de construction routiere au Ma- 
lav-i de la m~me faqonque les "Instructions to 
Bidders" et "General Provisions" des FPR 
s'appliquent aux marches de construclion' , 
routiere aux Etals Unis d*Amerique, ainsi qtiLe 
nous ravons explique dans le texte choisi n&o 4. 
Nous presenlons la serie 100 ici pour montrer 
que les clauses ganerales n'ont pas besoin 
d'etre des documents universels qui puissent 
parer i toute eventualite ainsi qu'il en est ques-
lion dans le texte no. 4. Elles pet ivent 6tre ecri-
tes de faron simple et claire. et avoir trait 
seulement aux problemes du pays auxquelles 
elles sont destinees. 

La serie 200 (en commenqant par la clause 
201) est incluse ici comme exemple de la se-
conde partie des Standard Specifications (c'est 
6 dire Ddtails de normes de constructlion). Cette 
partie d~crit le travail 6 faire, les mairiaux Auti-
liser et les methodes de construction z suivre, 

ance and Earhworks. Series 100 is the General 
Provisions section of this Standard Specification. 
Itwas written for the specific conditions found in 
Malawi. These General Provisions refer to the 
Public Roads Act and the Conditions of Contract 
that apply to all highway contracts in Malawi in 
the-same manner that the Instructions to F$idders 
and General Provisions sections of the FPR 
apply to all highway contracts in the United 
States as described in Selected Text No. 4. 
Series 100 is presented here to show that Gen
eral Provisions do not have to be all-encompassing 
documents that attempt to account for 
every possibility such as Selected Text No. 4. 
They can be written in a simple clear format 

(6sto es, Detalles de Construcci6n). Esta area 
describe el trabajo por ejecutar. los materiales a 
emplear, y los mdtodos de construcci6n que 
deben seguirse. 

El sdptimo texto, Field Supervisor's Duties and 
Responsibilities, Volume 1, Contract Roadworks 
(Deberes y responsabilidades de los superviso
res de campo: Volumen 1,Trabajos viales ,por 
contrato, National Association of Australian State 
Road Authorities, 1975), fu6 escrito como una 
guia para los supervisores responsables por la 
supervisi6n de trabajos viales ejecutados por 
contrato. Esta posici6n puede Ilevar consigo el 
litulo de Oficial Superintendente, Oficial de 
Obras, Inspector de Obras, alg0n titulo similar 
que indique que el supervisor de campo es el 
representanle de,y responsable ante, el Inge
niero que supervisa el trabajo de pare del pro
pietario (el gobierno). 

Le septibme texte, Field Supervisors' Dutigs 
and Responsibilities, Volume 1,Contract 
Roadworks (Fonctions et charges des chefs de 
chantier. volume 1,construct-on roulire A 'en
treprise), National Association of Australian State 
Road Authorities, 1975. a did dcrit comme guide 
pour les chefs de chantier responsables de la 
supervision de la construction routitre faile A 
rentreprise. Cetle fonction de chef de chantier 
peut avoir diffdrents litres, Ious indiquant que le 
chef de chantier repr~senle le Maitre d'oeuvre et 
relive de celui-ci, le Maitre doeuvre 6 son tour 
dirigeant les travaux pour le compte du Maitre 
de I'ouvrage (le gouvernement). f 

Le chef de chantier est la personne ei charge 
des activils quotidiennes, sur le chantier, n6
cessaires Aia supervision et au contr6le des tra
vaux fails par 'enirepreneur. IIest responsable: 
(a) des actes de quelqu'autres inspecteurs sup
plmentaires delachas au projet, (b) de la pr6



__ 

and can deal with the problems of the 
country for which they are written. 

Series 200 (beginning with Clause No. 201) is 
included here as a sample of the second area of 
Standard Specifications (i.e, Construction De-
tails). This area describes the work to be done, 
the materials to be used, and the methods of 
cotstrco befwd, 

The seventh text, Field Supervisors Duties 
and Responsibilities: Volume 1, Contract Road-
works (National Association of Australian State 
Roac Authorities. 1975), was written as a guide 
for supervisors responsible for the supervision of 
roadworks carried out by contract. This position 
may carry the title of Superintending Officer, 
Clerk of Works, Works Inspector, or some similar 
title indicating that the field supervisor is the rep-

El supervisor de campo es la persona que
esti a cargo de las actividades diarias de 
campo necesarias para la supervisi6n e inspec-
cion del trabajo del contratisla. Es responsable 
por (a) las acciones de cualquier inspector adi-
cional destacado al proyecto, (b) la preparaci6n
de informes de avance. (c) la recopilaci n de un 
diario del proyecto, (d) la recopilaci6n de un 
libro del progreso de obra (libro de mediciones), 
(e) la toma de muestras y pruebas de materiales 
en sitio y la colecci6n de muestras para los en-
sayos de laboratorio, y(f) la certificaci6n de can-
tidades para los pagos por avance de obras. 

El supervisor de campo no puede (a) tomar 
decisiones reservados para el ingeniero, (b) 
permitir divergencias con los pianos o con las 
especificaciones, (c) autorizar adiciones ode-
ducciones al contrato, (d) detener la operaci6n 
del contratista, o (e) dar instrucciones u 6rdenes 

paration des rapports sur ravancement du pro-
jet, (c) de la compilation du journal de chantier, 
(d) de la compilation d'un camet de progrds des 
travaux (carnet de mesures), (e) de I'dchantillon-
age et des essais des matdriaux sur le terrain, 
et de la collection d'dchantillons pour les essais 
en laboratoire, et (f) des cerlificats de quantitds 
pour les paiements en cours. Le chef de chan-
tier ne peut (a) prendre des decisions reservdes 
, l'ingenieur, (b) permettre de changer les plans 
ou !es specifications, (c) autoriser des suppld-
ments ou des d6ductions au marchd, (d) arrdter 
les travaux de I'entrepreneur, ou (e) donner des 
instructions ou des ordres aux ouvriers de ren-
trepreneur (c'est Adire qu'il ne doit traiter 
qu'avec lentrepreneur ou son reprdsentarit auto-
risd). 

Le huitieme texte, Recommended Standards 
for the Responsibility, Authority and Behavior of 

resentalive of, and is responsible to, the En
gineer supervising the work on behalf of the
 
owner (the government).


The field supervisor is the person who is in 
charge of the day-to-day field activities neces
sary to the supervision and inspection of the 
contractor's work. He is responsible fo._(a)the.... 
actions of any additional inspectors on the proj
ect, (b) the preparation of progress reports, (c) 
the compilation of a project diary, (d) the (.0mpi
lation of a work progress book (a measurement 
book), (e) the sampling and testing of materials 
on site and the collection of samples for labora
tory testing, and (f) the certification of quantities 
for progress payments. 

The field supervisor cannot (a) make deci
sions reserved to the engineer, (b) waive any 

0) 

a los trabajadores del contralista (6sto es, el su
pervisor s6lo debe tratar can el contratista o con
 
su representante autorizado).
 

El octavo texto, Recommended Standards for 
the Responsibility, Authority, and Behaviour of 
the Inspector(Normas recomendadas sobre la 
responsabilidad, autoridad y comportamiento 
del inspector), apareci6 en Journal of he Con
struction Division (Proceedings of the American 
Society of Civil Engineers, junio 1975). Informa 
sobre las re;.iendaciones de un comitd sobre xxvI 
inspecciones de la ASCE, desarrolladas en ' 
base a la revisi6n de un proyecto de encuesta 
integral en que se da una oportunidad a todos 
los segmentos de la industria de la ,onstrucci6n 
para expresar sus puntos de vista sobre el as
pecto de la inspeccin. sus problemas y sus so
luciones. Los Inspeclores trabajan a un nivel in
terior a los supervisores de campo-que es el 

the Inspector (Normes recommanddes pour la 
responsabilitd, rauloril et le comporlement de 
l'inspecteur) a did publid clans le Journal of the 
Construction Division (Proceedings of the Amer
ican Society of Civil Engineers, Juin 1975). On y 
rapporte les recommandations d'un comitd de 
I'ASCE sur l'inspection. Ces recommandations 
furent developp-es Apartir de I'dtude d'un pro
jet de questionnaire intdgral dans lequel on 
donna A tous les secteurs de lindustrie de la 
construction, l'opportunilt d'exprimer leurs vues 
sur le sujet de l'inspection, ses probl~mes el leur 
solution. Les inspecteurs travaillent au niveau au 
dessous de celui des chefs de chantier dont 
nous avons parld dans le texte no. 7. 

Dans ce lexte, on ddfinit la responsabilite 
comme dtanl les charqes ou obligations de rin
specteur, I'autorild co-,me tant le pouvoir ou le 
droit de donner des ordres, d'agir, ou de pren



departures from the plans or specifications. (c) 
authorize extras or deductions to the contract,
(d) stop thi contractor's operation, or (e) give 
instructions or orders to the contractor's workers 
(i.e.. he may deal only with the contractor or his 
authorized representative). 

The eighth text; Recommended Standards for .. 
the Reskarsibfi#t. Authonty, and Behavior of the 
Inspector,appeared in Journal of the Construc-
lion Division (Proceedings of the American Soci-
ely of Civil Engineers, June 1975). It reports the 
recommendations of an ASCE Committee on In-
spection developed from the review of a com-
prehensive questionnaire project in which all 
segments of the construction industry were 
given an opportunity to express their views on 
the subject of inspection, its problems, and their 
solutions. Inspectors work at the level below the 
field supervisors - the subject of Selected Text 
No. 7. 

tema del Texto Seleccionado N"7. 
En este texto, responsabilidad es el deber o 

las obligaciones del inspector; autoridad es el 
poder o derecho de dar 6rdenes, tomar acci6n. 
o hacer las decisiones finales; y comportamienlo 
es la forma como el inspector actia con otros 

i inspectores, sus supervisr)res y el contratista. 
El noveno texto ha sido extractado de The 

rural access roads programme, appropriate 
technology in Kenya (El programa de caminos 
rurales de acceso, tecnologia apropiada en 
Kenia, International Labour Office, 1980). De-
scribe un programa importante de construccl6n 
de construir 14.000 km de camions de todo 
tiempo. para bajo volumen de trcnsito y del lipo 
de caminos de productor al mercado, 
empleando metodos de construcci6n con mano 
de obra intensiva y un sistema de construcci6n 
por administraci6n. 

dre les decisions finales, el le comportement 
comme dtant la faqon dont un inspecteur se 
conduit vis-a-vis des autres inspecteurs, de ses 
superieurs et de 'entrepreneur. 

Le neu'leme texle est ex!rait de The rural ac-
cess roao programme,appropriate technology
in Kenya (Le programme des routes rurales de 
desserte, technologie adaptee au Kenya), publid 
par rlnternational Labour Office en 1980. On y 
decrit un programme important de construction 
de routes rurales, ou ron propose de cons,,uire 
14000 km de routes economiques tous len ps. 
permettant aux cultivateurs d'Lcouler leursjpro-
duits. On utilisera des techniques de cons)ruc-
tion a forte-intensit6 de main-d'oeuvre en r6gie. 

In this text. responsibility isthe duty or obliga
tion of the inspector; authority is the power or
right to give orders, take action, or make final 

d--cisions; and behavior is the way in which an 
inspector cc.:ducts himself with other inspec
tors, his supervisors, and the contractor. 

The ninth text is excerpted from--The rural ac- 

cess roads progrw, me, appropriate technology 
in Kenya (Interna,onal Labour Office, 1980). It 
describes a major rural road-building program 
intended to build 14 000 km of all-weather farm
to-market low-volume roads by using labor
intensive construction methods and a day labor 
construction system. 

The excerpted portions deal with (a) the con
cept P16a initiation of the project; (b) the organi
zational structure of the program; (c) the plan
ning, reporting, control, and procurement at 
Rural Access Roads Programme (RARP) head
quarterly; (d) planning and survey at the unit 

Las porciones exitacladas tratan sobre (a) el 
concepto y la iniciaci6n del proyecto; (b) la es
tructura organizativa del programa; (c) el pla
neamiento, informe, control y gesti6n en las ofi
cinas principales del Programa de Caminos Ru
rales de Acceso (RARP); (d) el planeamiento y 
diseilo a nivel de unidad (cada unidad es res
ponsable de la implementaci6n del programa en 
un cir aespecifica que contiene diversos em
plazamiencos individuales de construcci6n); (e)
reclutamiento y motivaci6n del personal supervi
sor empleado permanentemente, el personal de 
apoyo empleado mensualmente, y los emplea
dos ocasionales (6sto es, la mano de obra em
pleada diariamenle entre los pobladores locales 
en cada lugar de construcci6n); (f)preparaci6n 
e implementaci6n de los trabajos en los empla
zamientos individuales de construcci6n; y (g) 
entrenamiento del personal del RARP con ex-

Les sections que nous avons choisies trai
tent (a) de la conception et du lancement du 
projel. (b) de la structure organisationnelle du 
programme, (c) de la planification, les comptes 
rendus, le contr6le et les acquisitions au niveau 
de la direction prirnc0ipale du Rural Access 
Roads Programme (RARP), (d) de la planifica
lion et des relevds topographiques au niveau de 
la brigade unilaire (chaque brigade est respon
sable de Iexecution du programme dans un 
secteur spdcifique qui embrasse plusieurs chan
tiers individuels, (e) du recrulement et de la mo
livation des cadres permanents responsables
de la supervision, des employds au mois, et des 
ouvriers temporaires (c'est-A-dire la main d'oeu



Ilevel (each unit is responsiblq for the implemen-
tation of the program in a specified area that 
contains several individual construction silos); 
(e) recruitment and motivation of permanently
employed supervisory staff, monthly employed 
support staff, and casual employees (i.e., the 
daily employed labor force recruited from ---- * .. 
among local inhabitants at each construction 
site); (f)preparawion and implementation of the 
works at the individual construction sites; and 
(g) training of RARP personael other than casual 

employees. 


cepci6n de los empleados ocasionales. 
Se han extractado tambisn varios anexos, in-

cluyendo (a) adquisici6n, conjunlamente con 
una lista de muestra de herramientas manuales 
para equipar una unidadde construcci6n de 
300 obreros o-casionale I, (b) p!aneamiento, pro-
gramaci6n e infoirme nivel de sitio y de unidad, 
incluyendo cantidades de trabajo y normas de 
productividad para cada operaci6n; y (c) siste-
mas de pago para la mano de obra ocasional 
utilizada en el RARP. 

El Texto Seleccionado N°9 describe los sis-
lemas y procedimientos desarrollados por el 
HARP y muestra la lorma como pueden supe-
rarse los problemas. No proporciona una eva-
luaci6n analitica del RARP o un intento para 
evaluar sus coslos y beneficios. Se pretende
presentar el material de referencia bdsico para
los ingenieros y planificadores de los paises en 
desarrollo inleresados en establecer 
programas similares. 

vre employee Ala journde el qui est recrulde 
parmi la population locale pour chaque chan-
lier), (i) de la preparation et de I'exdcution des 
travaux de chaque chanlier, el (g) de la torma-
tion technique du personnel de RARP, les jour-
naliers dtant exclus. 

Plusieurs annexes sont incluses: (a) acquisi-
tions, ceci comprenant une liste, que l'on peut
utiliser comme modele,des outils manuels nd-
cessaires AI'squipement d'une brigade unitaire 
de 300 journaliers, (b) planification, programma-
tion el comptes rendus, au niveau du chantier et 
au niveau de la brigade unitaire, y compris lemonlant de travail el les normes de produclivitl 
pour chaque operation, el (c) m{sthodes de rd-
mundration de la main-d'oeuvre journalire du 
RARP. 

Dans le lexte choisi no. 9 on donne une des-
cription des systemoes et proceds developpds 
pour le RARP el on explique comment on vient 6 
bout des probl~mes. On ne fournit pas une dva-

Several appendixes are also excerpted, in
cluding (a) procurement, along with a sample list 
of hand tools required to equip a construction 
unit of 300 casual laborers; (b) planning, pro
gramming, and reporting at site and unit level, 
including quantities ofwork and productivity 
norms for each iQperation:-and (c):payment sys- - 

tem forcasual labor used in the RARP. 
Selected Text No. 9 describes the systems
 

and procedures developed for the RARP and
 
shows how problems were overcome. It does
 
not provide an analytical evaluation of the RARP
 

El d~cimo texto. Optimum Working Time 
(Tiempo de trabajo 6ptirno), atareci6 en Trans
portation Engir.erng Journal of the ASCE (Pro
ceedings of the American Society of Civil Engi
neers, noviembre 1977). Bosqueja un mdtodo 
para determinar el liempo 6ptimo de construc
ci6n y, en consecuenc'a, el niomero mas eco
n6mico de cuadrillas requeridas para las opera
ciones de construcci6n de capital intensivo. El 
m6todo se basa en IRpremisa de que el tiempo
6ptimo de trabajo para una operaci6n de cons
trucci6n ocyrre cuando el costo total de los gas
los generals variables (6sto es, supervisi6n y 
administracibn, que son costos que dependen 
del tiempo), es igual al costo total para movilizar , 
y,desmovilizar todas las cuadrillas (que es un 
costo fijo por cuadrilla).

Las ecuaciones y reglas de optimizaci6n pre
sentadas dan a los administradores de cons
trucci6n un marco imporlante de referencia para 
el planeamiento dei proyecto y para la evalua

luation analytique du RARP, et on n'essaie pas
de d6lerminer les co~ls-avantages du pro
gramme. L'objectif est de presenter une reld
rence de base, Alaquelle les ingdnieurs et plani
ficateurs des pay!\en voie de ddveloppement 
voulantorganiser des programmes similaires, 
puissent se rapporter. 

Le dixibme texte, Optimum Working lime 
(Temps optimal de travail) a dtd publid dans 
Transportation Engineering Journal of ASCE 
(Proceedings of the American Society of Civil 
Engineers, November 1977). On yesquisse une 
methode pour determiner le temps optimal de
construction et. par consequent, le nombre le 
plus economique d'dquipes n~cessaires pour la 
construction Aforte intensitd de capital. La m6
thode est basde sur le principe que le temps de 
travail optimal d'une operation de construction 
se trouve lorsque le coOt total des frais gdnraux
variables (c'est a dire supervision et administra
lion qui sont des coOls qui d6pendent dela du



or attempt to assess its costs and benefits. It is 
intended to present basic reference material for 
engineers and planners in developing countries 
interested in setting up similar programs. 

The tenth text, Optimum Working Time. ap-
peared in Transportation Engineering Journal of 
A$. " (Proceedings-of the American.Sociely-of 
Civil Engineers, November 1977)."It outlines a 
method for determining the optimum construc-
lion time and, consequently, the most economic 
number of crews required for capital-intensive 
construction operations. The method is based 
on the premise that the optimum working time for 

ci6n de los reclamos del contratista. Las tdcni-
cas son igualmente aplicables a la construcci6n 
por contrato y por administraci6n debido a que
las diferencias substanciales de costo esidn 
asociadas con los tiempos variables de trabajo 
y el numero de brigadas utilizados en ambos 
m~lodos. El sistema es simple y puede ser apli-
cado manualmente con eficacia a todas las par-
lidas de la ruta critica, siempre que se utilice ei 
planeamiento de la red. 

El unddcimo texto. Optimum Number of Crews 
(Nimero 6primo de cuadrillas). publicado en el 
Journal of the Construction Division (Proceed-

,,, ings Qt! the American Society of Civil Engineers,
junio 1978). es una variaci6n,y continuaci6n del 
Texto Seleccionado No 10. En este texto se for-
mula claramente el n.mero 6plimo de cuadrillas 
que se requieren para las operaciones de cons-
truccion con mano de obra intensiva. El costo 
permutable en el texto estA comprendido entre 
el costo de gastos generales variables y el costo 
de las cuadrillac6,' modificado por el fen6meno 

ree des travaux) 6gale le coot total de mobiliser 
et demobiliser toutes les dquipes (coOt fixe par
dquipe). 

Les rgles et equations d'oplimisation qui sont 
presentdes ici. donnent aux administrateurs de 
construction un outil de rLfdrence important pour
la planification des projets et I'dvaluation des 
demandes de 'entrepreneur. Ces techniques 
s'appliquent dgalement Ala construction en rd-
gie et AI'entreprise., car des differences subs-
tantielles-de co0t sont assocides avec des du-
rdes de travail et des nombres d'squipes varies 
dans les deux systbmes. Cette methode est 
simple et I'on peut I'appliquer manuellement 
avec efficacitd 6 tous les points du chemin crili-
que chaque fois que I'on utilise la planification
du reseau. 

Le onzi~me texte, Optimum Number of Crews), 
(Nombre optimal d'6quipes) publid dafis le 

a construction operation occurs when the total 
cost for variable overheads (i.e., supervision and 
administration, which are time-dependent costs)
equals the total cost to mobilize and demobilize 
all of the crews (which is a fixed cost per crew). 

The optimizing equations and rules presented
give construction administrators an-important ,. 
frame of referencefor project planning and for 
the evaluation of contractor claims. The tech
niques are equally applicable to contract con
struclion and day labor construction because 
substantial cost diff/rences are associated with 
varying working times and numbers of crews in 

de la curva experiencia (Ley de Wright). L'sta ley 
establece que el tiempo promedio acumulado 
para hacer trabajos repetitivos varia exponencial 
e inversamente, a medida que aumenta georn
tricamente el ni~mero de repeliciones (6sto es, el 
rendimiento total de 100 cuadrillas trabajando 
un dia, es menor que el rendimiento total de una 
cuadrilla trabajando 100 dias, debido a que la 
experiencia de(.;ia cuadrilla se acumula al repe
tir ]a misma operaci6n). -

Debido a la teoria de la curva experiencia, la 
forma matemctica de determinar los valores 6p
timos del n~mero de cuadrillas y el tiempo total 
de construcci6n con mano de obra intensiva, es
algo mros compleja que las ecuaciones dadas 
para la construcci6n con capital intensivo. Las 
caracteristicas de las curvas experiencia varian 
dependiendo de la dificultad y variedad de las 
operaciones requeridas de las cuadrillas. Las 
actividades de construcci6n de carreteras con 
mano de obra intensiva son normalmente muy 
simples y repeitivas y se ubicarian en la catego-

Journal of the Construction Division, (Proceed
ings of the American Society of Civil Engineers,
1978) est une variation et une continuation du 
texte choisi no. 10. Dans ce texte, le nombre op
timal d'squipes est formuld pour la mdthode de 
construction A forte intensit6 de main-d'oeuvre. 
Le coOt permutable dans ce texte est entre le 
coot des frais gdndraux variables et le co0t des 
dquipes modifid par le phdnomene de la courbe 
de I'expdrience (Loi de Wright). Cette loi dlablit 
que le temps moyen accumuld ndcessaire pour
faire des travaux reptlitifs varie exponentielle
ment et invorsement 6 mesure que le nombre de 
rdplitions augmente gdomdtriquement (c'est A 
dire que le rendement total de100 bquipes tra
vaillant un jour est moins que le rendement total 
d'une dquipe travaillant 100 jours Acause de 
'expdrience que cette dquipe accumule en r . 
p6tant la mdme operation). 



both methods. The method is simple and can be 
effectively applied manually to all items on the 
critical path whenever network planning is used. 

The eleventh text. Optimum Number of Crews, 
published in Journal of the Construction Division 
(Proceedings of the American Society of Civil 
Engineers. June-1978),-is a variation-and con 
tinuation of Selected Text No. 10. In this text, the 
optimum number of crews is formulated for 
labor-intensive construction operations. The cost 
trade-off in this text is between the cost of vari-
able overhead. and the cost of the crews as 
modified by the experience curve phenomenon 
(Wright's Law). This law states that the cumula-
live average time to do repetitive works varies 
exponentially and inversely as the number of 
repetitions increases geometrically (i.e., the total 

ria 80% de la curva experiencia, que es Iamcs 
susceptible a una reducci6n de tiempo basada 
en la experiencia. 

La sensibilidad del andlisis anterior aumenta a 
medida que disminuye la relaci6n del costo dia-
rio de los gastos generales del ",abajo (supervi-
si6n y administraci6n) al costo diario de una 
cuadrilla. Hablando en general, cuando la rela-
ci6n es menor que la unidad, una desviaci6n de 
la soluci6n te6rica del nOmero c)ptimo de cuadri-
Ilas darA por resultado un aumento significativo 
en el costo total de construcci6n. Cuando la re-
laci6n excede la unidad, la sanci6n por no em-
plear el n~mero 6primo te6 ico de cuadrillas no 
resulta significativo para un alcance m~s amplio. 

El duodecimo texto es un articulo titulado Cri-
ticalpath scheduling: an overview and a practi-
cal alternative (Programacion por'a ruta critica: 
una vista general y una alternativa prdctica, Civil 
Engineering, ASCE. julio 1980). Este arliculo 

A cause de la theorie de la courbe de I'expd-
rience, les mathematiues pour determiner les 
valeurs optimales du nombre d'equipes et le 
temps total de construction pour les travaux fails 
en utilisant les fechnioues 6 forte intensitl de 
main-d'oeuvre, sont tant soit peu plus comple-
xes que les equations donnees pour les techni-
ques de construction mecanisee. Les caractdris-
tiques des courbes die I'experience varient selon 
la difficultd et la varidti des operations requises 
des dquipes. Les techniques de construction 6 
forte intensitl de main-d'oeuvre 3ont normale-
ment tres simples et repetitives &Lse trouvent 
dans la categorie 80%Y de la courbe de 'exp6-
rience, celle qui est la plus sensible Ala roduc-
lion du temp de travail basie sur 'experience. 

output of 100 crews working one day is less than 
the total output of one crew working 100 days

'\because of the experience the one crew ac
\cumulates from repeating the same operation). 

Because of the experience curve theory, the 
mathematics of determining the optimum values 

-for the number of crews-and the total-construc
tion time for labor-intensive construction is
 
somewhat more complex than the equations

given for capital-intensive construction. The
 
characteristics of the experience curves vary
 
depending on the difficulty and variety of the
 
operations required of the crews. Labor
intensive highway construction activities are
 
normally quite simple and very repetitive and
 
would fall in the 80 percent experience curve
 
category, which is the most susceptible to time
 

explica un procedimiento simple para progra
mar tanto proyectos de construcci6n por con
trato a par administraci6n empleando el mdtodo
 
del diagrama de flechas tiempo-escala de la
 
programaci6n que emplea el Mdtodo de la Ruta
 
Critica (CPM). Los tres pasos basicos para pre
parar un programa CPM son (a) planear o grafi
car en secuencia las actividades, (b) estimar la
 
duraci6n de las actividades, y (c) programar o
 
calcular la ruta critica o el menor tiempo para 121i 
completar una serie de actividades, cada una 
de las cuales dependientes de la terminaci6n 
previa de todas las actividades anteriores. Los 
primeros dos pasos deben hacerse manual
mente, y el lercero, que normalmente se hace 
con computadora, usando 1a tdcnica descrita en 
el texto tambidn puede hacerse muy f6cilmente 
en foria manual. 

El texto describe la determinaci6n convencio
nal de la ruta critica tanto manualmente como
 

La sensibilit6 des analyses ci-dessus
 
augmente Amesure que diminue le rapport des
 

Irais gensraux par jour (supervision et adminis
tration) au coOt par jour d'une dquipe. En gdnd
ral, quand le rapport est moin que l'unitd, une
 
deviation de la solution theorique d, ."ombre op
timal d'dquipes rdsultera en une augmentation
 
importante du coot total de construction. Quand
 
le rapport excede I'unitd, . sanction pour la
 
non-utilisation du nombre optimal d'equipes
 
n'est pas importante pour U plus grand 6carl
 
de nombre d'dquipes.


Le douzibme texte est un article intilul6 Criti
cal Path Scheduling: an Overview and a Practi
cal Alternative (La programmation en utilisant la
 
methode du chemin critique: une vue d'ensem



reduction through experience. 
The sensitivity of the above analyses in-

creases as the ratio of the daily cost of job over-
head (supervision and administration) to the 
daily cost of one crew decreases. Generally
speaking, when the ratio is less,than unity, a de-
parture-from the theoreticalsolutionof theop-

limum number of crews will result in a significant
increase in the total cost of construction. When 
the ratio exceeds unit, the penalty for not em-
ploying the theoretical optimum number of crews 
is not significant for a broader range.
I The twelfth text is an article entitled Critical 

path scheduing: an overview and a practical al-

por computadora. Describe luego la prepara-
ci6n manual de un diagrama de flechas 
tiempo-escala y compara ol esfuerzo y los resul-
tados, con los obtenidos por el sistema conven-
cional CPM. 

Se pueden'actualizar los diagramas de 
flechas liempo-escala durante la fase de cons- 
trucci6n de un proyecto utilizando una llnea ver-
tical de posici6n relativa. Esta Iinea empieza en 
la fecha de la revisi6n, desciende verticalmente 
hasta la primera actividad, se desplaza luego
horizontalmente hasta el porcentaje completo de

XXXii la flecha que corresponde a dicha actividad, y 
continua de esa manera a trav.s de cada flecha 
de actividad programada corrientemente, hasta 
Ilegar al final de la pdgina. Este procedimiento 
es preferible a tener que dibujar nuevamente la 
red debido a que no oculta el plan original ni a 
desviaciones previas del plan mostradas en las 
revisiones anteriores. 

ble et une alternative pratique) publi6 dans Civil 
Engineering, ASCE, /juillet 1980. On explique un 
procd simple pouw programmer la construc-
tion de projels de construction soil 6 I'entreprise,
soit en rdgie, en utilisant les schemas fldchds-
dchelle de temps de la mdthode du chemin cri-
tique (CPM). Les trois opdrations de base pour 
preparer un programme CPM sont: (a) planifica-
lion ou schdmatisalion des activities en sdrie, (b)
estimation de la durde de chaque activitd, et (c)
programmation ou calcul du chemin critique ou 
le temps le moins long pour completer une sdrie 
d'activitds, chacune de ces activitds etant d6-
pendante de I'ach~vement au prdalable de tou-
tes les activitds prdcddentes. Les deux premit-
res opdrations doivent dire faites manuellement, 
la derni~re en utilisant les techniques ddcrites 
dans le texte, peut facilenmenIttre faite a la main 
aussi. ,6t 

temative (Civil Engineering, ASCE, July 1980).
This article explains a simple procedure for 
scheduling either contract or day labor construc
lion projects by using the time-scali arrow dia
gram method of Critical Path Melh,d (CPM)
scheduling. The three basic steps inpreparing a 
CPM schedule'are (a)-planning'b-r diAgiaimmiig-_ 
the activities in sequence, (b) estimating activity
durations, and,(c) scheduling or computing the 
critical path or the shortest time to complete a 
series of activities, each of which is dependent 
on the prior completion of all previous activities. 
The first two steps must be done manually, and 
the third step, by using the technique described 

Bibliografta 

Los textos seleccionados son seguidos por una 
breve bibliografla que contiene daos de refe
rencia y abstractos de 19 publicaciones. Los 
primeros 12 describen los textos seleccionados. 
los otros 7 describen publicaciones que se 
asocian intimemente con los textos selecciona
dos. Aunque hay muchos articulos, informes y
libros que podrfan haber sido nombrados en la 
bibliograffa, no es el prop6sito de dsta contener 
todas las referencias posibles sobre el tema. La
bibliografla contiene Onicamente aquellas publi
caciones de las cuales se seleccion6 texto o 
publicaciones bsicas que hubieran sido selec
cionadas si no hubiera un Ifmite al nL~mero de 
ptginas en este compendio. 

On ddcrit la ddlerminalion classique du che
min critique soil Ala main soil en utilisant I'ordi
nateur. On ddcrit ensuite la prparation ma
nuelle d'un schema fldchd-dchelle de temps et 
on compare ensuite 'effort et le rdsultat avec 
ceux obtenus en utilisant la mdthode classique 
du CPM. 

Les schdmas fldch~s-dchelle de temps peu
vent dtre mis Ajour pendant la phase de cons
truction d'un projet, en utilisant une ligne verti
cale de position relative. Celte ligne commence 
Ala date de rdvision, descend Ala verliclale 
jusqu'A la premiere activitd, se ddplace ensuite 
horizontalement jusqu au pourcentage compldtd
de la fl~che qui reprsente cette activitl, el 
continue de celt- manibre Atravers chaque ac
tivit6 courante programm6e, jusqu'au bas de la 
page. IIest preferable du suivre ce proc~d6 plu
1 que de redessiner le r6seau, car ainsi ni le 



in the text, can easily be done manually.
The text describes the conventional determi

nation of the critical path bolh manually and by 
computer. Itthen describes the manual prepara-
tion of a time-scale arrow diagram and com-
pares the effort and results to those of the con-
ventional CPM approach.. 

Time-scale arrow diagrams can be updated
during the construction phase of a project by
using a vertical status line. This line starts at the 
revision date, drops vertically to the first activity,
jogs horizontally to the percentage complete of 
that activity arrow, and continues in like manner 
through each currently scheduled activity arrow 
to the bottom of the page. This procedure is pref-
erable to redrafting the network because it does 
not obscure the original plan and previous de
viatons from the plan shown for earlier revision 
dates. 

plan original ni les d6viations pr-alables du plan

montrdes en des rdvisions antsrieures ne qont
 
obsurcis.
 

Bibliorjraphle 

Les textes choisis sont suivis d une courte bi
bliographie contenant les rdfrences et rdsumds 
de 19 publications. Les douze premiers d~cri
vent les textes choisis. Les autres sept d~crivent 
des textes apparentLs au sujet des textes choi
sis. Bien qu'il exisle beaucoup d'articles, rap
ports et livres que nous pourrions Lnumdrer,
l'objectif de cette bibliographie n'est pas d'in
clure toute a littdrature publi6 sur le sujet de ce 
recueil. Cette bibliographie contient seulement 
les publications dont nous avons extrait un texte, 
ou des publications de base que nous aurions 
aimd, mais navons pO inclure, pour des rais, ,, 
6videntes de concision. 

Bibliography 

The selected texts are followed by a brief bibli
ography containing reference data and 
abstracts for 19 publications. The first 12 de
scribe the selected texts. The other seven de
scribe publications.relatedio.the-selected texs.--. -
Although there are many articles, reports, and 
books that could be listed, it is not the purpose
of this bibliography to contain all possible refer
ences related to the subject of this compendium.
The bibliography contains only those publica
tions from which a text has been selected or 
basic publications that would have been 
selected had there been no page limit for this 
compendium. 
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Selectedexts 
This section of the compendium contains 
selected pagos from eanh ,ext that is listed in 
the table of contents. Rectangular frames are 
used to enclose pages that have been 
reproduced from the original publication. Some 

--ofthe original pages have-been reduced insize:
to fit inside the frames. No other changes have 
been 'lade in the original material except for the 
insertion of occasional explanatory notes. Thus, 
any errors that existed in the selected text have 
been reproduced in the compendium itself, 

Page numbers of the original text appear 
inside the frames. Page numbers for the 

Textos seleccionados 
Esta secci6n del compendio contiene p~ginas 
seleccionadas de los'; ic, calalogados en la 
labla de materias. S6Ulilizan recuadros rectan- 
gulares para encerrar las paginas que han sido 
reproducidas de la publicaci6r original. Algunas 
de las p~ginas originales han sido reducidas 
para entrar en los recuadros. No se han hecho 
ningunos otros cambios en el material original 
excepluando algunas notas aclaradoras que de 
vez en cuando han sido agregadas. De esta 
forma. cualquier error que hubiera existido en el 
lexto seleccionado ha sido reproducido en el 
compendio mismo. 

Los nimeros de pdgina del texto original apa-

Textes choisis 
Cetle partie du recueil conlient les sections ex-
traites des pub'ications indiqudes a la table des 
matires. Les pages du texte original qui sont 
reproduiles, sont entourdes d'un encadrement 
reclangulaire. Certaines pages ont dO 6tre r~dui-
tes pour pouvoir 6tre placdes dans 'encadre-
ment. Le texte original n'a pas 616 chang6 
sauf pour quC.jiLa,. explications qui ont 06 
insdrdes. Donc, si le lexte original contient des 
erreurs, elles sont reproduites dans le recueil. 

La pagination originale apparait A l'int6rieur de 
l'encadrement. La pagination du recueil est A 

compendium are outside the frames and appear 
in the middle left or middle right outside margins 
of the pages. Page numbers that are given in the 
table of contents and in the index refer to the 
compendium page numbers. 
-'Each texIbegins with Oneor rmore iagesbff... 
introductory material that was contained in the 
original publication. This material generally'>
includes a title page, or a table of contents, or 
both. Asterisks that have been added to original 
tables of contents have the following meanings: 

'Some pages (or parts of pages) in this part 
ot the original document appear in the 

recen dentro de los recuadros. Los nimeros de 
pagina para el compendio estn fuera de los re
cuadros y aparecen en el centro del mdrgen iz
quierdo o derecho de cada p6gina. Los nime
ros de pAgina que se dan en el Indice del com
pendio se refieren a los del compendio. 

Cada texto comienzacon una o mAs pAginas
de material de introducci6n que contenla la pu
blicacin original. Este material generalmente 
incluye una pcgina titulo, un Indice, o ambos. 
Los asteriscos que han sido agregados al fndice 
original significan lo siguiente: 

*Algunas paginas (o partes de pagina) enesta parte del documento original aparecen 

I'extdrieur de I'encadrement, soit Adroite, soit A 
gauche de la marge extlrieure des pages, et est 
celle qui est citie dans la table des mati~res el 
dans l'index du recueil. 

Chaque lexte commence par une ou plusieurs 
pages d'introduction qui dtaient incluses dans le 
texte original. Ces pages sont gndralement le 
litre, ou la table des mati~res, ou les deux. Des 
ast6riques ont 6t6ajout~s A la table des mati&
res d origine, pour les raisons suivantes.• 

"Certaines pages, ou portions des pages,
dans cet extrait du document original sont 
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selected text. but other pages (or parts of 
pages) in this part of the ognal publication 
have been omitted 

**All pages irn this part of the original 

document appear in the selected text 


The selected texts therefore include only those 
parts of .ie original documents that are 

en el texto seleccionado, pero otras pAginas 
(opartes de pagina) en esta parte de la pu-
blicacion original han sido om!tidas. 

**Todas las paginas en esta parte del docu-
mento original tambien aparecen en el lexto 
seleccionado 

Por to tanto. los lextos seleccionados unica-
mente incluyen aquellas partes de los documen-
tos originales que estan precedidas por asteris-

.ncluses dans les textes choisis, mais d'au-
tres pages (ou portion de pages) de Iedi-
tion originale ont ete omises 

"*Toutes les pages dans cet extrait du docu-
ment original sont incluses dans les textes 
choisis 

Les textes choisis. donc. incluent seulement 
ces extraits des documents originaux qui sont 

preceded by asterisks in the tables of contents 
of the respective publications 

Broken lines across any page of selected text 
indicate those places where original text has 
been omi'gd In a number of places. the 
selected text contains explanatory notes that 
have been inserted by the project staff Such 
notes are set off within dashed-line boxes and 
begin with the word NOTE. 

cos en el indice de las publicaciones respecti
vas. 

Lineas de gUiones cruzando cualquier pAgina 
del texto seleccionado significan que en ese 
lugar se ha omitido texto original En varios luga
res e! texto seleccionado contiene notas aclara
doras que ban sido introducidas por el personal 
del proyecto Tales notas estn insertadas en 
recuadros de guiones y comienzan con la pala
bra NOTE. 

precedes d'un asterique dans les tables des 
matieres des publications respectives. 

Les lignes brisees sur les pages des textes 
choisis indiquent les endroits ou le texte original 
a et omis. A certains endroits. les textes choisis 
contiennent des explications qui ont 6t6 
inserees par notre personnel Ces explications 
sont entourees d'un encadrement en pointille, et 
commencent toulours par le mot NOTE. 
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(WI.11ITTEE O.N POST WAR I'L.I.VIN G 3 

CONSTRU(TION BY CONTRAC"T ANI) BY DAY LABOR 

"ONTHISItI':tT (ByARLTON N. ('ONN.I 

Putlic Rol- .4dmnistration 

Ss NOV'.IS
 
The rela tiye ,dv:-,s and dj.:l,'dantagvs of lillic orks construction by 

means of da labor - utract hre dicim-d and (at from two surveys are
preweated 

1,1ler It-.,ljal:lr 1-.1 ,ta ie ngvncv perforns th- %%,rkwith employes
hired fr ti.. ;'rI,,.c Thrr,';r five fori.-oft he contaet inelhod coet plus rerccnfagc c t,i ,I.\. f, kii, i , (,ni com. I . pertit ire Iip Funi and 
petitvi, uni,'price .,stpul,ic rad and . revt ci,'ntrucnion is dine by the unit 
price root-tric nxle,,d

I'r,'ii.,jlirra; tuf of cintractors and the facilities of the Bureau of Contract 
Inform. ti are ,l-i~i-c.u. as favt or. in rucri'jfu, pill-i r,,rk contracting.

I'tiler r':,o' i oL :a. th ("IHoIr'-- adl itlI the cu,,q.'r:,uin of the Bureau of 
l'blic 1{,,:,,-, I'%uluIc t,,ads .\dn,ini.trati,,r 46 States and one Territory
built 3 ighli:, prtojects by day labor after firtI inking competitive bids in
order to get a 1'..,- rf ci.q,-iri-r. of tt Itio nthiiiod- The total cost of the 53 
projects tb\d9 I:,i,,'AIts11 pWr c¢ifn in exee,-s of tle bid prices On .ki of the 
job the day h ..:t e\ceedt'd die biu prire." by 31 per cent and on 13 the odt10-r 
'Aas lht, Ihan ti t!.,I prices by 10twr cent. 

In a vur\erv of roulit. practices conducled in 1941 i-'v P!uc W'orks by ques
tiornaire 62 per cent (if 5..5 count icerupl% ing retported in favor of day labor and31i per cent in fa\iur of ise ci'ract mellthod Generally, contract work was 
favored for heav ,\uat:tut. large, bridge, aid high jIw paving, which types of 
Iitork are relaivel. iufrefiieut Ii countyu o|-ratiou, Advantages of day labor
apIpearud to be Ii,,, a..i.Z.Iit on Fniall operations.

It is concridl It'. evci.lt i;llder most favorable conditions, contract work ia 
suptrior iii ecinluol:iV and eti, iuticy to day labor. 

Ir, the ependiture of fun for the :accoin- In this connection the tserns day labor and 
;lhrr. ...',(f uhl,. i'iq-trlttiii pr,.ui-'vt. t%\o free :rtoouit nay. not be used syionymously
principal I lo'ti reiiogniiu,, are One of -i fh,,ul coo nt, usage itake, no distinction 
the e is knov-i t-h idiv I:ii.,r and them. Force6ie inettoil" |eteiven account is the termti :other as "eotr:oet iitovtrwtiu '" it-tie under ;I cottract to Lesignate extra work 

The -st infrii.iti,,n .,vanltdl, i,,u,by the cuutrait,,r for which no price wasit t.,tine 

oit tie relati\u !:iit it-
 ..id laur and citrat bil in the contract. Wherea ,day laix r is the 
cttt-tlitoi t'uuni-t- of sLitiineuits by aU- term alppltei t,)ciztlruz'tiun that is accont
ti.,.ritie.ii--e chief octlli:,tlion ht- I 'cn piitedlhv tlrvo%tierxith his oi norganization. 
ci.:,:-tructi,,i and (of the re-tult.of conmparative 
rt-..rc!i on the two, !.vstezns FIELD OF USE FOR DAY LABOR 

hsi relsrt rel it,.prinrially toiigltmay A lv,,ito.s of day hdilx)r pritcedure clsim 
ctr-tructi,,n atil hi- for it.- 1urluq, 14,diefine that, it szivw. tle conitrictor's profit, that it
the contract andiday laimr v -tetm-, and to reauilv lermiit- ri:iti,.s in vriital lIIig or 
C,~in~t'tr
the ao\'anLutegr-i, Of u.ili(xlr.iu'ant:ug.of prjei't mithout cunil'rsorne nego.
each. tiatuin, and that it enables the owner to 

DAY LABiOft NiRO tmaintain direct control of every feature of
the olwration at all tinies. }owever, day

Day labor oin'truction i- a ]l:J .- cvi:ltel \\ratklret-i'4l-r,,iture Ir lh:i which for 
whereby a public a giIenr" it-(l undertakie- the th, iii,-t pa:ct Iae liniteti its ntpplication to 
work with emplovees hired fur the purpoIe, excep,,ional sittitifns. In the first place it is 
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highlv x,,htiralne to !,,iticAI riatlipul:tion. Under the lay-labor system, plan"+, ..liifica -

In the s-,,r.;, I,'(e it ertain nwai are tions and u-,iillv are,ht.ild cli.t titiLate
proi .,t li.iv c- ,,t i.. (t.t .f n- not available at ti'e time of starting thepleti, tr," ;ire ,ir;-,tit.I i,.ilvaice. In project awl the final (ost may remain un
the itirlli oe a ,r.-t.z ti-n ,,rlmzat,,n until long afto.rknmi n the %%orki- completed. 
re 'r,,t,.,, i!.L-.r ,"!.ork!. Lsu.tf,,r  .the
 
lkzr,,r:i ,4 t,.c aw,,rk, ext:a.-.ice a CoNTR,,T- sYSTEx D:FINED
 
,dri,;rmZc i.-' .int ic lick s1;wdy in,I Un-ter the contract -_t,.n asingle construc
ecrn i.t ,'I*..-tri,reuire.titin tion agena-:t-:smm the full restp-nihilitv

The -Lv-I,.,r :,ttno ial, l~e,] to for the comn;dihtion ,,fthe project. Theava:t:i-,e on pulic %.A,rk ere wvich cntr:,ctor u-ialy agrev. to furni.-h all labor,
Smiploi,et im,-t 14- vien ,luicklv ar:-i ,--Ls materials, eqtuiumlnent, reqi.re for the con
,nay not be an lnj-rt.'it Eictor. The Lv- trrrtion and to cmplete the work acc,r,linglal),r me-th. mmiv I'# u.Ol n new ,,rnu'tiaal to palai:,and :ow'l'icatiou-. The contractor 
types of ,, rct. ,f-n.trict:,n, un- :ds,, to the owner from allr tr,,t.,.t 

or 
precede 

pr, ,tc. 
.Ii-lz'. 
f,r%t,h . , i .,de ,i-

imif'rtakmig 
,rk jt-:. c.u es..-

i\;'rt:-:,tl 
fi 

too,lammae -llta,liens (,rotherI..' due 
ie ,ro% highly .-iocializel,.- -kill,

,Cannot !e -#,t up .A mur::ler of ,..Lr a-unlt4 the fintliat'll re_.1imlilbility for the 
t.- ,o.lo 1r-. :, i -l.dir th:-tri nv . refuiredAdter 1,:,l.,. .re-,,.a: it, ,.,i-t,,!ilIimg to complete the %%ork %ztiim "ta-zj fi4e,time,

the l'mau.t ( ::.l. M..\[:tmil im-vi-.r d,or -l,tr ( The owner --mmnieamlya fina. I
l)itr, t .,nl, .T! I-,, :1-1 i.u:.. ,:g [i r,.-,+.ihilitv fir the cmtpletiin ,Ithe work.L. the 


11 .- r
,1 
 There are -,ril frri:s of cimtracts wl.h 
, . k: *,i:,, -la- lu:11.)n miz:t:.u .a ;::y r inclIde the f,,!,I.JOhA.1 " %,,rk it,.- 'qby :,:t ,f
ot, C',.t plu- p it,jLt.ge,oritract,


01,n ., .+ .r; 7. \i...t ,,-u .' ,rl31111
r: C.,:tplu- ti',-,lf,.,. t~t
,',,nit 

.- :;% xicirutx .ev l contract;t'tilup l,liti r 0 -7,- . : t!:e ,, N ,tiate,!if luul-um 
the pret..-t. , lf-,al ml:terml, alml (',mlujititive hirmp !uin contract and
 
-. ilig iln cIm-tn:.t-',ll, -t.S. It is l-,.hveil mit prit. ;utralct.
 
,V Smil " th:u t i .0xl r .- : it r ti,it ,i 1 ':l l P,..%
 

,:irrie, in at :, ' 
u to tL.t fir t,,itruwt iost i'LL. P! tlNr..E C ITR.cr 
,',,nstru,-ti,,n pr,.xil prje,,t. lit:m!h to Under this f,.m rmn of contract the contractor
 
dLv lator are -el,', 14-1 AnI orot:;&,tert .uior- aro4- !)o complete the project for its
actual v,.ion is emup!,,,-t. Tv;-s of l %i:hom,'-t plus a,+,rk fee for his se-vrvices. Such fee may
aial)ted t,,Lv ilsr n.tiils i clue ,'l:mr11g be on a diret percentaize of the cost, or on a

of right of way, learilmi of ditchc-s and Aiidiing 1wrcentage of the cost.
 
culvert., imipr, . mg houher-s, remiioVail of
 
oh'+trumct,-ins to iu.proxe silit !i-tance, cost PLUS FIXED FEE

%%ilening curves, imprix'ernent of lopes, The contractor under 
 this form agrees to 
minir ,irainaupcuiltructi,n, aiY, reur.:,, ing ,,rphi.t the pi,,j,-t for the actual cunt plus a
'e.00nlary r,,a,Is. stipulate I ami ornt. 

In inve-tig.at im'cits f lay labor con~truc
tion all tv--nt:l arid appropriate items must NEGOT.. :ED LUMP SUM CONTI.CT 
Ie incluiel if the true cost is desired. Es- Under the prvI ions of the lump sum form
sential items that sonlictimnes are omitted of contract the contractor binds hinu.elf to
include charges for overhead, depreiation of furnis.h al :he materials and lalbor and to 
eqlnipment. equiplient rentalsitems of It-." illp, ttax1'e. and other complete the project for a stipulated amount.In this case tile owner negotiates with con-

Plans+and specifications fo r new highway totractors selected by him as competent
constructi in are well stan,lar, lizel. A large handle the work. 
number oC contractors, are ell acquaiinttC
with tie r:euirenvmeht- for liglaay cou:.truc- COMPETITIVE LUMP SUM CON"R.CT 
tion. Con -..lmiitly probahle cost can be By the lump sum form of contract the
estimated in advance of the construction, contractor agrees to furnish all materials and 

http:CON"R.CT
http:CONTI.CT
http:inve-tig.at
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COMtITTEE ON POST WAR PLANNING 

ln1w)r nnd te ,.-ile rI-nolhlt4 project for a aid and they are re.-ori.nendei1 for study
 
stiputlrtetl ariount d,.terrmin.! ar a r-iilt of and use.
 
competitive bidding.
 

ITLQI -A 1.1 Fl CATION
 

t'NIT PRI'C CONTRAc An ifh;W rt.,rit ;pr .,e.ure in the a'Iminiztra-

Under tx unit price f( rin of cotirtict a tionof palplic uork. by contract is the prequali
price is bid for f.,' Wlit ,,fc,,11trI'titn aS fitatiin of cuntrct,)r'-. Tl~is has ben rather 
-et up in a bid scledule. 1.,% adpt(4i in (,ne form or another 

Afttr alnexa- t:xc :tliV anI ,-."i--h~n o aitl:-ugh it. gr.ttedt :u'e-tinme use appears 
rntract .t }lu-" rui 't,r f,,rx% to tiun xithStatehighwayiaveb et ill C,,,N, 
J A. L. Wu tI1,ti. iN(.l c,-ult.int n. Nearly L1 the !tAte, exceptki, mi con.-truti 
Fid enine.r re, , t 9-0 in: tie ,.rtl.i- c. rhxr of the country,,n,rfi-iI in the 19 I'.- tloN 
Tran,.':ions of A 'SCE an Ih.a . ha e la" - or regulatiuhs dealing uith the 
(',,ntr.i -1AttI ,i I'r,,fit,.%r. Inh subjec.a! 1 
qt,;ong oter dv,iraL,, fuatur- til- r ea It Duro.g thfe ":ir einnrgency, prequalification 
Ii,He.r to submit untt-, st;.rite5 hatk-cti a net --. ,-.ing in conine-tionry 1,r,,-. 

,ubt:intiaily :all I dyco i-tru-ti.,,i dne with awiri of n.Ioral o4.-t-plu-a.fixedI-fe 
1V the State ' t I).-.irtnu-il- %ith or atod heg,.ti:tt-., Iain.i sum contrmcts aid in 

without ne!eral aii::.,'i l a- stre'-t work d'rita tlection of m\:tati,.i, bidder-. 
hv thi. largnr iit' . Iniyr..Ctl:e unit A-lln.n tIC Cagi-,m at, : lv:it,~ e ',, 
11rice form of c(,Ntritt triute, t,p, u:,hrf,,.ti,,i, arL'thnv following: 

I. It irie-:dtljutte time fur ,letermina 
FEDERAL All tiun of the contructor's qualifications 

;.-,lnr.dI -iii I::hii:: ,',,-tr :- lbfore bid: are re -ei',ed,thus obviatingi ,,n-~,:,rrieh 
{ in('tl,...i>tie iinut price the acn.-ity f!,rI:utv, and frequentlyout hby cntit a.'t ut 

8 type of ,,:?ra" ! the fuAe in(,,nlplcitetiu, theV.,-r rub-- i IVn;' of low 
require hidder aft'-r bide- are olwined.rbzmIatioiis f.-ri : 6011 it i 

that no pairt of tshFt-',,-l nit n% t : In- 2.o It elirninate- j're -ure often brought to 

-' a.unt lTrtt -h:a,11 until it bear upor. the awarding authority to1 (f |..ihhas hwj-:i 4,,, nthat li-qu:it . uthe,theri.i t accept tl.e bid of an urLuitible con

vl'ertiing or other di.vices apjlr,,;riate for tractor. 
the purpo'e %%tcrc e l,,yel pri,.r t,,t 3 It prnv.:.s the public criticism which 
| 'i nit.rg "t-Ilr.ti, o,'iii .--ri.M.- an awardingof c' to in-ur ,:iitim s when 
nod e| thticv ;I exnnhture' f!sh ~ alit',ority dilquaifn- the low bidder andi t.e"ant-v A ad'vrtit ui ;wperiod- of tof wne, oiakv- the ainarl to a higher one.rmiv Aa-eIrtsing.I i soitwaic trailing 4. It influnnc:- ,-ontrators to build up their:tyf c,, ract,,m t n:i:an ., -v a State qu:aificat ions t,definite stanitar(ts anthihwao detartm-nt to,whon: rioe-s ,ofnew thus create, a larger group cf qualified 

work are mailed, and! fidequate juliic adt- C,::qttors. 
verti ereret over a '.,i-i er,,-I- carried 5. It discourag(- the activities of shoe
,t. string oper;ktors.., callSo, ho do not 

•ul~tantia!" allcontracts f ,rth. con~truc- po-es-s the reponsibility or reo)urce 
ti,,,,f Federal aid h:,hnay. require the nece-.-ary to surnount unforeseen con
t-n'1tr.ctor to furnish all ma t4rialk. entering ttructiun difficulties. 
into the work. Oil the other side of the que-tion the follow-

No prce lure oi require.tent will Ix ap. ing argumtent, tr tiiles advanced: 
I #,vi, i.deigned may to opens the %ay to restricw)ith or optrate 1 Il'rvqiiahficatoto 

pr.\,c:.i a Fii-n.iri . ofa bid or the award of a tion of coiliqkt n for political rva.ons 
(,,:.tra t ta :iny r,-niil-e cotnitractor xwh ether or t) favor Ioc. itractors. 
r-i-icnt or noo-resilh.t of the Stnte nherein 2. It o.-c an opix,,tunity for collusive 
tie Airk is to be leriftrmed Federal biddig, es- ecially if the qualifi(-d bidders 
I'lation andl rt-gulations are specific with are regularly in competition nith each 
regard to highoays cozitructed with Federal other. 

L____ ___I 

http:t-Ilr.ti
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3. 	 It retards Participation by new organia.
tions which, through process of smal 
beginnings and sound growith, would 
eventually qualify and replace organiza-dons retiring from the ft,,ld. 

4.Itbecomes a factor in.1e
of trade barriers betueen ti,- state, thus 
restricting ip'?trtate conir.-r..e and free 
competition.

Experience covering the past fifteen years 
appears to have justified the arguments in 
favor of prequalification. There seems to be 
little doubt but that the idoa is a practical
and helpful or,e, capable of prolucing bene. 
ficial results. In those occasional ituations 
where the procedure has pro'ed relatively
ineffective the reason usua!y namy be tracedl to 
defects in the laws or reir.:ati!ns governing 
its operation. During the riar contractors 
have accustomed them.,selves to Federal pre 
qualification and there is cause to believe that 
the subject will obtain wider re7ognition when 
peace treturns,o 

Standardizatin of forms and data require-
ments would perhaps do raore than anything
else to promote the use of prequalification. 

CONTRACr INFORATINo 
Information about prospective contractors


is 	infmormato abofu ropeaticontr simprtant to succesful operation by the 

contract method. Since the first World War 
facilities have been providel v%herebhy officials 
and financial interests can obtain neled 
information regarding the qualifications of 
ontractors. In 1926 committees represent-

ing the principal technical, ifficial and tradeorgani-ations interesti~t incoi.struction, tee-
orni s iterest iedti otrinependenan 
,,rmenled estahlihment of an independent 

agency %hichwould invest~g:ite the buminess 

reputation and construction ahility of on-

tractors.1929 andin constnlctionAs a result of this reconmsuretym endatiointerests 

cooperated in the e.-tallikhmient of the Bureau 
of Contract Information. It is an inlepend-
ent non-profit institution financel principally
through subscriptions from nearly all i-
portant b,,nding companies Iltprincipal
function tn, that of a clearing house ulich 
asseimble anti verifies data regarding the 
background and canacitv of c'mtractors.
This infoirmation, in factual, uibiaMel form, is 
available without cost to thoe chari,#l with 

eresponsibility for making c,,trart a-ar'ls. 
Each State highway department usually 

maintains a file of information relating to the
 
performance of :ontractors within the State
 
and this information is available for exchange
 
between the States.
 

SUMMARY OF THEEtallishmentAD'ANrTAors AND
 
DIBADVA.N,'r. Or THE
 

coNTucr STSTEM 

Contracts wherein the owner assumes the 
risk and pays the contractor a fee for service 
have been proved to be uneconomical for
 
ordinary employment in connection with
 
public works; and this tyre of contract has
 
been limited principilly to emergency use and
 
to unusual projects %here the estimation of
 
costs %ithin reasonable !imits is impossible.
 

The negotiated lump sum contract usually

involves submLsion of u proposition by a
 
contractor and subsequent negotiation be
tween him and the owner, using his propoition
 
as a basis. Purpose of the negotiation is to
 
arrive at a lump-sum contract plice acceptable
 
to both parties. This form places upon the
 
contractor full responsibility for completion

of the aurk in accordance with plans and
 
specifications and in compliance with all 

terms of the contract. Its principal dis.
 
advantages are that it riay not develop the
 
afforudslowest obtainable contract price and that itan oppo~rtunity for favoritism or for 
cllusio enoteethe negotiators. 

Tse twiel se adost 
The m st widely use and most firmly
 

establisltn ieans of carryoig on public
 
lump sucor it pe cmsis ona
 
lump sum or unit price basis and award madeto the lowest responsible bidder.Experience has shown that successful
 
Uutine employment of the competitive
 

Contract method requires,
 
. Full and clear plans and specifications
 

avl blinadvanci aavailable in adlvance.2. Sufficient notice to prospective bidders.3. 	Opning of sealed bids in public, sur.
 
rounded by safeguards designed to
 
ru n t b manipuatign.
 

prevent bid manipulation.
 
4. 	 Prompt a rl at prices offered by the
 

lowest qualifiei bidder.
 
5. Exaction of a binding third party


indemnity against los-.
 
This la.-t requireme',,, that of t' ird party 

suretyship, is one of the most important 
factors in the success of modern contract 
construction for it brings in a separate outside 

9 
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resource, distinct from but bound with, the selected from advertised work after bids had 
contractor. been received and publicly opened and with. 

out advance determination. 
RELATIVE ECONOMY OF HIGHWAY Construction was executed under the same 
CONRUCTIO. BY CONTRACTOR -- 'uirements as for contract work, adhering 

AND BY DAY LABOR closely to the original plans. Labor was 
In car:ying out the program of Public W kLs obtained 'hroiuqh the local reemployment 

highway construction authorized by the Act agencies wheu aailable. 'The regulations 
of Junc 16, 1933 it was required that each govenipg wages, hours of emrployment, and 
State mndertake to construct one or more the us. )f equipment that were applicable to 
sectiows of highway fu,,-. contrac'. Aork were observed.with emploted 
directly by the State. Th' purpoyse of the As the 'work progressed the State highway 
requirement was to deterrrine the relative department kept detaile-_ -list records of 
economy and efficiency of highwiv canstruc- exnenditures cla.ssified according to the items 
tion by contract and by direct employment of upon which bids were received and of general 
labor. charges to be prorated among the various 

At hearings (oncerning Emergency Con- items. These data were submitted to the 
r-trurtion of Pblic Ilighwnay, hef.,re the Bureau and are the basis of this portion of the 
Ccamitrct on Roads., Iouse of Represents- report.

January 22 23, 1935, Comn- highaay department 

m-isinner of Public Roads, then Chief of as a contractor. With tao exceptions com-
Bureau, stated in part regarding the project as pensation and liability insurance premiums 
follows: thit would have been paid had the work been 

performed by contract, were included as a 
"Inor-ler to get a reasonable measure of the part of the construction cost and no paymentas

relative efficiency of contract and force account of damages were included. In one State
10 	 Aork,l we required each State to undertake at neither premiums or payments of claims are 

least one project by the force-account or direct- included. In another State actual payments
labor method. These projects were selected of damages exceeded the estimated premium 

mites, and the Each 	 was considered 

after bids had been taken in order to know what
 
the work would cost if let to contract. The and the actual payments only were included.
 
'tateshave kept verycareful recordsof thecost The cost of a bond for faithful performance
 

of doing the work by force account, and, while was not included.
 
we have not the final records, in practically all The 53 projects selected for the test totaled
 
cases the cost has been higher by force account 244 miles in length and were of various types
 
-some materially higher. of construction. Sldbstantially all projects
 

"There is no question about the quality of were graded and drained and' were surfaced 
tLe work pwriormed, and the increase in cost is with concrete pavement, a granular type 
not an entirely fair comparison, because the surface such as gravel or stone or with • 
States were not operating this method on a standard type of bituminous construction. 
large scale. However, there is no question
about the relative economy of contract work The total cost of construction by the forre 
versus force-account work under the supervi- account method was $3,942.879 an increase of 
ion of the public bodies. 	 I593.126 cr 18 per cent over the total of bid 

"The principal reason. I think, is that it is pricca of $3,349,753. 
very difficult to get the same loyalty and )n 40 of the jobs aggregating 176 mile- or 
performance from either material suppliers or 75.5 per ctnt of the total projects the cost 
the employees on the job, to the public, as the exceeded the bid price. The cost of these 
contractor can secure" jobs by the force account method was 

Forty-six States and'one Territry con- $2,944,773 an incre.se of $73,,3S4 or 3i per 
stnicted 53 sections of highnay that were cent over the total of bid prices of $2.%M,389. 
comiviicref repreentative oif the work gen- Comments were received on the effif:o.;cy of 
erally done. The sections of highway were managenient of 29 of the jobs in this group. 

They are sumi:rize' ac follows: 
In this statement "force account" is the (1)Eighteen repored as inefficintly 

same as "day-labor." managed. 

http:incre.se
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(2) 	Two reported as inefficiently managed 
and subjected t0 outside interference, 

(3) 	 Four reported efficiently managed.
(4) Five on which the State claimed 

contractor's bid did not inclule owner-
ship expense of equipment. 

Thirteen jobe, totaling 68 miles in length or 
24.5 per cent of the total were completed at a 
cost less than the bid price. The cost by force 
account was $998,107a decrease of S110,257 or 
10 per cent under the bid price of S1,108,364.
Six of these jobs were reported as efficiently
managed, one was reported as ineffiriently
managed, and no comment w..i made for six
of the jobs. 

,14
 

,44 

t4 


U 

U i S I it 4 2.4j I.1.4qf'l~lfl 

may have increased the day labor costs on 
certain projects. 

As a result of the cooperativ_ investigations
it is believed that one of the principal ad. 
vantages of the contract system over the day
labor method has its inception in the self 
interest that is characteristic of human nature. 
Employed supervision, not having a monetary
interest, does not have the same irn-rntive as a 
contractor who enjoys the ,inancial rewards 
and to whom losses are a personai penalty.
He is spurred on by the knowledge that he 
must maintain efficiency or be forced out of 
busines. 

These tests of the day labor method, with 

tOO00 .MCILIf 

lal l~ M vtUll~~1kll ~ lk Mkl 

PROJECT 

Figure 1. Comparison of Contract and Force Account Costs Based on Contract Cost Being 
100 Per cent 

Figure I shows graphically the comparison
of contract with day labor costs, bas. d on 
contract cost being 100 per cent. 

Since the State highway departments had 
not been constructing highwr a by day labor 
on a large scale it was conce(,ed that the day
labor costs would have been slightly lower if 
the States had had more experience and time 
for preparation. 

Some of the States lacked equipment and 
personnel %ith which to handle the work. 

The regulations required competitive bids 
for supplying equipment on a rental basis and 
for supplying utateri:als. A contractor prob-
ably would have used his own equipment and 
could have purchased materials as he chose. 
It is claimed by some that these requirements 

few exceptions and those only where conditions 
were mot favorable, show the advantage in 
economy and efficiency of construction under 
the personal supervision of a contractor who 
has suitable equipment. 

LAoR RAO COs'aCr I.RT.RKt' cot'Tr 
soD woRK 

In 1941 Public Works Magazine, New York. 
undertook to determine which was considered 
more advantageous for county work, construc
tion by contract or by day labor. Of nearly
1,000 counties answering the questionnaire, 
595 gave definite replies, 368 or 62 per cent 
found day labor more advantageous while 
227 or 38 per cent reported that contract 
construction was better. 
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In some Slates prartically every county
f.i ll,,IviN the s:;,ne .- teri ilein otlers hothi 
iethIds Aere u-ed. I-or instance in Iowa, 
41 count;(- relwrtinlg, contr:act construction 

a:iaimt unitur,,tlly fvoit-,vl; but in Km<,ZLL, 
the 54) counties replying were in favor of day 
labor. 

With regard to efficiency and quality of 
vtork IS couitir-- ,it of 47 reporting stated 
that a bett&'r job wa% .,1ne and Owv work w~s 
nmre etl-int by cuntrar. wlize 19 favored 
,l:tv lab,,r for the same reason. 

i;efrally contr.-~tor equipment %,fatv-red 

for heavy"e\ avat!.,n and f)r high t )epaving 
0110ticl, by rela-||, ver, \ere cnvtrurt-U 

tivrly few cuntes. Day I',ur w.s favored 
because it emloycr h,,al men and more 
money st:,hv in th'. r,:.:ty and N'caue it 
Iiad,. it 1)(1-i).. to humiiH ,p awl W:,int.tin a 
force of tr.tin,.i.t,. 


There %:i,-
gcneral agrtnment that day labhr 
L ,re flc\inh and cnnvmient thji contract 
%%orkand that it permits small jobs to he done 

%%ithoutdelay.
.Amu:j,,ritV of th,,,ze A:c stufjectrelxrting ,... 

of control ani plmning con-lItred the 
2 'i,ntract n,'thod better for e-tinitina cost-s-

atil f.,rplanning in advance as iell ,s for 
c,,itrolling funds. 

A rl.u/1.'v sinall number of engineers
fai red tht. ,' ,tr..ct method lbecau it 
,'liuiz:t-,l "petty graft ar I 1 litics " while 
,ie felt tt:,t day labor wva, ;rcfcr:ille for the 
,.ini. reason. 
.Many of those making a reply feltthat 

there is a pla'e for both the force account and 
,',ntract methotis In es.once tht-e men 
utilized contract constructin fir bi: e~c'a-
ti,,n nuithi.r of whichjolts and large brilgm--, 
i,-t counties were well equipld tI,,d,. while 
day layIr w a employed on smaller jobs and 
,n the usual work for which the county-
,kVmnt, wa., adipted.tequipment 

Nec".---arily most of the reasons f(1 thece 
'.ljefs were baed on local condito,,. and local 
'ieriences. 

8UMMARY AND CONCLUSIONS 

The day lalor mnethod may e u~ed to 
ah'anitage on public works where much 
enh1y4inent must be given quickly and cost 
'Iv not be an imprtant factor. Day labor 

sFiuld not be - ed a,; an economy measure or 

to Lecure better or quicker construction at 
low cost. 

Type' of highway work adapted to day 
ialr niethuxls include clearing an( grubbing 
of right of way, clearing ditches and drainage 
strictures, improving shoulders, removing 
obstructions to improve sight distance, 
widening curves, flattening slopes, resurfacing 
low type roads 

TIc d.t !'..r Qvstem of highway improve
ment isquite univer_:llv f,,!vL.wed by town 
offils. ofliciJs of small cities, ctuntv 
authiritieF, And,?,%- Stalte bodie- when the 
''ork involved is clw-sified a- maintenance 
work. 

Un,ilr the day labor system plans, specifica. 
tions and detailed cost estir,,ates usually are 
not available at the time of starting the 
project and the final cost may remain unknown 
untd long ufte: the "ork Lscompleted. 

The %%'.. used firmlywidely and mst 
te-toi-
lie, cotract frni of carrying on public
construiction is that of open competition on a 

lump sum or unit price basis and award made 
to ti loweist reswnsible bidder. 

The print iple reason for the success of the 
contract svstemn is that with other systems it 
I:-ditlicult to obtain the same lo:ilty and per. 
formance from material suppliers and employ. 
ces that the contractor can secure. 

Suitable equipment is (sential to thesuccess 
,,ieither contract or (lay labor procedure. 

Substanti:ally all new Federal aid construc-" 
tion is carried out by the contract method 
using the unit price type of contract. 

Substantially all new hightav construction 
done by the State highway depxtrtmenLs with 
or without Feleral aid as well as street work 
done by the larger municipalitie is by the 
unit price form of contract. 

Experience covering the past 15 years ap
peaMr to havejuqtifie'l thepractice of prequali
fyiig bidder,. The practice isconsidered to be 
practical, helpful and capable of producing 
benficial results. 

The te-ts made by the Public Roads Ad. 
ministration to determine the relative economy 
anti efficiency of highway construction bycontract and by (lay labor show that construc
tion by contract smore economical and more 
efficient than when done by day labor under 
the supervision of public agencies. 

Briefly stated it appe.ars that unless working
conditions are favorable, supervision compe
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ECONOMICS, FINANCE AND ADMINISTRATION 

A Cost Comparison Study of Force Account and Con
tract Construction on Five Secondary Projects in
 
North Carolina
 

F. B. FARRELL and 
M. J. KILPATRICK 

Department of Commerce, Bureau of Public Roads, Wlashington, D. C. 

This report pnrsents the neults of comprehensive job cost studies made on three con
tract and tN*o force account secondary road projtcts in North Carolina (uring 1952 and
 
1953. Acomp:vte study of the relative nerit. of contract andi force account methods
 
would require a niuth wider coverage of kinds and conditions of highw:tv work. Addi
tionally, it would 1e nevtarv that social and economic benefits (fthe two methods be
 
analyzed, that inherent 
 ua:Lng'rial and operational advantages of each method be
 
carnfully weighed, and that ptlicy consicr.iL he reviewil. Thr.-. litritmler phas.4

of the problemhn are not part of this report. It Lsesiential that this fact be rcognized
 
in appraising the findings Im.snted herein. 

0 BOTH th. 'ontra't a:,d forte a'ciunt 4-year lk-risl. The North Carolina State
 
methods of doing highway ron.truction and tligbway and Public Works Comninision,

maintntani. %%ork h:avye thiretrlic in the 
 mitich has jurisliction over all rural roads, 
pattern of highway development. In general, elected to ioa substantial portion of the co-
the contract nitthoi prevails in construction struction program with its own forces andwhere standa:rl4 of materials anld lwrformancc proceeded to purchase about $5 million of 
an siecititl and controlled and items of work additional road equipment. Legal steps were 
are plannt-A for construction and measure- taken by outside parties, without success, to 
ment. Maintenance work is generally done by block such purchases and require all -zcri
the force account but there is a definite trend struction to be done by contract. 
to (1o a greater p'rcentt,, "v the contract Still later, use of federal-aid secutary
method. funds in constructing some of the secondary

Even though them may be general accept- projects with state forces was requested. 
ance of the traditional policy of doing con- Subsequent arrangements pri-.. that sev
struction by contract, i,. eral of these projects would be -wt up and condot-s not preclude an 
occasional examination of doing work by the structed by either contract or state force
force account method. When judiciously methods. It was further agreed that the 
managed, the latter method can be a stabi- Bureau f Public Roads would make cost 
Uing influence in situations where the con- studies on these projects. The number of 
tract mech:ni;m falls short ifniceting its projects involved i%:Lseventually reduced to 
full oblitsations. Such a situation could be five by contract and three by state forces.brought atut by a rapid increase in volume Of the.se, three contract and two force account
of highway %%ork accompanied by a shortage projects wa.-re s0ehcted for detailed unit cost 
of contr:vtrs, :ick of i ,inliitoni, and rising stum i- ,luring 1952 and 1953 by the Bureau
prices. Thes' ereieamong the fairtors that of l'ii: £(oads. The projIects werte situated in
,intrno thi" North ('arilin:L St.at' ighway vntral North 'arolinam. The.y totaled about 
and Ilhili' \\ rks ion ii--i-in after the state 4 1 miles in hingt h and invulvvl a to tal cost of 
unlertook its ,'xpandi4l about $735000.eprograiu of scondary 
road vonll.vinsiti in 1919. The purliis. ,ifthe-se studies %as to develop

This swindilar- vconstruction program in- facts on the icomparative costs f the two
vilv il the ,.xt'liditure ,fS2N) million over a imethois of doing %%ork. It %'%s generally 
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ptt-. 6%A. iatral il a-dlo I.t-rirulr I. 
itAirkrttL' lit1111.-r etal h.-1-riati~utMIt VAC 


jxar,-rirt-l 

7. Iti tielt .- 4ie1oitr--tiir 1 .it.tinian i-lu 

ilf uA,_ ij:,; till%- hoorly li.-r--.iuta.- fior 

Il 

' 
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(oark fit 1)f 44) limiUT 14-r it tok Statc 

vna o .ilal-*id nti ork fill,. ltour . 
aI- r IhIli ae-liail 
41.1llan. '.A..- pmtfi 

1A. f . (of I1 ;.r a 
; Ilian toi:I, gl . arrait, 

ivr Owi Ji (of 

55 loor maeak :till no 
f'-r houir' iiiiirked inl 

'I'li, tr,.:ativu 
I sI~at.- 4.iat1ii. %I 

.t.Ald li:L- taot iwvra 

.Ali% '*xpri- .it a unitt ii t~jlorlaaet 
(il rai g it. -' t 4flnt I(, r, on t1; jo I w 

9 	 Finafl (-0sts wlAhic %en, devehaclotiii for 
boath tilt st--itc lai' tile 'ontractoirs in) 
11r11n1-hian alluam at-v for ien-s on in. 
vesateda capital. ltjey do not include an 
allowianee fir any%profit on *Il- contract. 
Iliaa (I,,, (if lotur,-(-, 
oi o~ enruraiutarutjt--t 

oif otd-pruijeut uoverliadu 
Mlarw1az rald 
pea- awnitun-1 $754MI(A 
wt& alkawl ii fo r thle 

xrt-lc-ir(() 

utanLf ('a-ji jtil)'s 
ra pro ratla sliaa

exlal'flise, inceludling 
o~.t~--FIaratar )Iiia'tf 

annual sarv- ratw 
owne owISf tinvo~r

rznztol l 
ohi-b-linraaauin artrgaag-a a~~~ I 

lil t~TM- .\lI WORutKA(('EaUl 

rlj, ptroit ,)h:,I itlll- involvi-uj ill tilt. -sti 

firu.- and flill fit, (.1tlv-( 

%%vr 

4- Itemn U.: 

:l~~ if.~.u etr Food, 
&erl..r..I-a 

4. 12tr. 

( t. aa ' -t a'o. ndiidual 

At tL.- -tit-I if III,. uI ,t studiv. it %%lras 

I~. ati-I- fu)r vvvulr~tl fuf tlia- hid iartii.-apt-a-
larl\ artilla-~ i-a.N' %Iti-n- anaoiNit-autr- ., id 
,I litti. ,tjiat (ifit um ,aurtaiti% i tar~lch Hs 
Lodl l I . :1,1,:1t :1u oult fur jti-;'aalla-l 
otafla-r. Iliu- Iit u-I- 1-tlivttett ;iuh- I -h liiil 

Itemtii%k.L II r- .-ial.-ia-filel, to' ill extent 
i-u-q--tru-i - -iuu tit, -- iffi rei-r-t Tlae-'-

Iir rviolaalil. - (iaf lit, hald Ittia. ala1auth, 
(if tie(Ji.- 1%:1- em-rn. 'oil iraI ttali- aac ba:I-j
llht- lana til~ar It- Ia it- iOP.f4.- a 1111111,. '-Ulia 
au- ;-r trila-. :linn a t' -adataI.-tigL :tald gruba
airng Thu-r- ii'-tt-o ,,a i-.-naarg arnd gzrub
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bing for borrow pits, material pits, drainage excavation involved in thin one item. By such
ditches, and other armas outside the typical means, the costs and corresponding quantities 
cross section which was handled by separate for any work account could be segregated or
bid items. For the purpose of the cost study, grouped in various ways to show the principal
therefore, this lump sum grading item was cost differences between jobs.
broken down into several work accounts as To determine the relative costa of doing
shown in Table I. work by either of the two construction

Table I is not complete; it simply illustrates methods, contract or force account, a common
the manner in which the work accounts were base of reference was established. This 
set up. The upper half of Table I shows 

was 
done by setting up a hypothetical composite

typical entrieA for the labcr expe se elements, job tonsisting of typical quantities for the
These entries were processed from the dlaily principal work accounts. The relative costa of
time records kept by study personnel for each eoro.truction were then determined by apply
man who worked on the grading item at any ing average unit costs for the two methods to
time during the course of the job. The lower the quantities in the composite job,
half of Table I shows the working time, by
ela..Ns of equipment, summarized from daily COST OF THE COMPOSITE JOB, NADJUbITED 
time records kept on each individual unit of The amumed quantities for the principal
equipment. $imilar breakdowns were made work accounts of the composite job ae as 
showing charges to alch work account for follows: 
materials, supplies, services, taxes, depre'ia
tios, and so on. Itok .,,oa Quantity

Study personnel alsm made field measure. 2==9in= . .r "ndbg& 
ments of the quantities of work performed on "*"' CU CttIW 

each work account. In the case of grading on a lasb I...................... nS
mil,-age basis, measurements were made of ......... #4.000 hown
 

clearing and grubbing, cubic yards of com- IS"$Aiu come. pipe 
 i0 inel41
 
mon excavation, and cubic yards of 
 rock ' Plain com" pirer .... . 00 linval eto 

TABLE I 

EXAMPLE FOR A SINGLE BID ITEM (GRADING ON A MILEAGE HABIS) SHOWING
TYPICAL MANNER IN WHIICI LABOR EXPE.SE AND EQLIPME'Nr

"r___ _TIMEWERE KEPTBY WORK ACCOUNTS 

WorkAc ounts 

Cost Ekmms 064a an Common Rok Drl Main. Total 
" .ft-i.a 

daht.o. thon tice blamting I AU ft 
_ rwt_ m _ . _ _ _  -- I I j 1Iea 

b I NV U . 1 . I ,l :404105Euipueat ,operation . W7.36 14 .10 1 63. it 111 2.4 1SM.9t IN. IS 2H 
ELp=t"t&'mea u tdIn. i[
&lawn ineaoadr-


47164 011.91 6"2.391 U.34 s~ 37 I"214 

r7.90 9.43 1553.90 91.93 S1110 37.86 9$5 34.01 
s' ,n 101.09 ; 33.0 311.161 17.5r 4.1 .. 9 19.23 3.9;.ial "'VUitypAyment . .4.'1$ 12.-43 0.73 13.31I X2.55 1 22.07 12.05 41.86Le,V and holiday charm 72.121. o1.6 2V.5, 15.01 23.71 24.716 13.53 530.4 

SM~2.9" 6341.2.29 S)$6 531t113.14 'z$1176.62 3 520.19 1m20.3 
Elli et time-net 'mCiund 

C~m k~ trctql . 141.1 29.3 67.1 7.)1. 
98 - 337.. X0.0 35.3 3.3 5S6.3 

Slioeb.Iralin~anbacbes 1 5.3 '166.9 3
 
DImp trw3 1111.9 "l.0 - 13.2
 1.0 14.7Lh- - . - IJ 1.. ... .... , ~ ' 123 13.7 142" . . .. i - 1 - . ... "25IS 

iJ. 

++It
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F.ilI{IELi. \, MI' trTIH'I(K 

The mbovt rouvit., y:antiti-- .! it, ,qlltnt 

for over 91 JK'r,- tit of tit,. ,tk 'h :t t v v :1Tit, l 
SIt'I(udarv road ;r,,.tutt oi th, t%.x - .- tuiit', . 

.rithmeti averagu-t. of tlt ti:1. tihi t ,t,-t- for 
each Aork avCrttiUh :i,aii .'tj:tratul\ it til 

".tati'o" ltc I"2 I 

.A ltilkatiln (if tIt+--& unit to-t, t, t;, u:ai
t forqLkr, 

Total cost of oinpo.itl' job, u-igll.n.t
fitate'i averalge unit cost. 5139, 905I

Tot al t i.t of c tilpttltv J(,I, U;-11.g 

contractor's average ulit tco(I, 
ant ex ludiug pobt $131, 572 

Ite-au;w of the diffcnini unit ctosts on the 
indivi,1 vil jobs. th allov' differt, I, of about 
- ptrcent in favor of ,--ntrart %iork is not 
u-h,.ly, von,-lu ivc F,,r vvtltnlp1,, , t l' t 

N'para e uillt c,-t.- for vat h of tilt, h t ti, y 
pro,-t a;,c appliti1 to tlt- quatititi-. for th,-
'il<)oleiti.. Jill. it f')found it tttal t(*..ttfu th,' 

of the t-state forte jobs uat- $12-'.41 antd 
S151.7(N). and the contr:ct job-. rnng,'i I*,-
tltvn $131,H) and 8137,1',4 

C<i sTc tmp TitE ('OPI. Jou, t Ii 

Tilt- unit ct.xt., listed in Table 2 reprx.m'nt 
actual study rv--ult., unadju.-ted fir differing 

I colndition., and uiiadju!tIctlft ir terta in 
it,'eL'm of expense, such as taxv:, which ar' 
bloorne in varying amount, on fiorv i'tount 
and contrac t ork. ('erota of th t- contditions 
and items of expens,' ran 1e readily evaluated, 
vherv&-s oth.'rs can only 1w approximated. 
For example, the tax on ga:utlint can hie 
precis'ly determined as can tilt- aonunt of the 

wage differential 6-twei til jobts In tilt-

latter case, hou ever, tbore is no dine- ltthixl 
of mea suring the effect of til' %\ag,' (iflrt-rintial 
on labor productivity. 

There is the problem, too, of tie (impound-
ing effect of is.crie of ndjUStinrnt....n adjust-

Mtnt in dollar amounts on suchf (tif ar-ount, 
a.u that invol'ed in equalizing haul iLstan'es, 
will af'oct dollar amount.s of such roost tlement. 
as tax paymentsr and intenst 'I, tit' invest-
ment. No attempt has 1,-n miade in this 
rn.tl'rt to analyze tiie, intrr,,l:tionip.. 
Rather, each iiiidjustment has Itven computed 
ik-patitely &o a to show its panicular total 

dollar amoun, that L- includud in the original 
unadjusted total cost, of tile compoisite job. 

COST OIM)AI'.IISIA Tt'DI 105 

TAIILEA\L io-4,,. I NIl o' ):-r I t STATL+ .AND CON. 
r ,t - T. ',r -

IN LI. }Ii IN Tii:' t,1t11 I F.Jolt 

t'i, (,. 
to, A,,.gc, 

U t(.it;III 

.--t . - Vd ; Ok' P136 

U" 2 I : 

.'LI,' 
I+II'm;;T, - :. - rf lg' I-rl 

1,;n .lr :?
Sbq Y. 

, 

t o 07 1
o.C, 

(. 
o i(, 

nr,:.- ." ), Q .'w2 0..67 

15' lar. ft h 2-l* 211 
4'"1,..,.l., n..I * .,. , ''+r~t t,"r.t I, I. i.' Itfth 4 ek5!ts. S 1 $ 

oci tuc+ at ic- a s. 

Ill, Il l till- o-t.- of tl-. (vtiltl.,itt jolp 
ain- ,!,,,rt:it ta ~r-, fv"i' L-." 'II'. altid i(-o l

.trnhutl,, i , Ith art' incurrrd t. (din-, .. :;. 
inirt- l'.n.-n.- to, \aryn19 d'grtv, on .state 
fort' and contract work. Thetort-tical!'o thtes 
iter, nwv% i'weii as t t 'JI lhi'li Ste borne, 
dini-,tly <or indirr,'tlyv. if ho%% theogfrlh.-. 
%ork I i-rfornitvd, ilt..,.r by .tatv forcs, or 
by contrat t lit-li .-. it is apj r, te t,, Lmk,, a 
cot';iari.on %\ithall suchi t'tcrnninalh, torts 

excluded. For this p)urxos', til cost elements 
involved an- dividtl into two groups. 

Group I It'rms 

n 
involhi-ii: compul."*payments in the form 
of taxes, ret.'z, and a.ii.s.nwnt.. The rate, and 
atmunt.- of thilt paymients will vary del4'nding 
Upon %%hether they are applivable to foirce 

account work or to contract work. Group I 
covers tilt. fthlloiing itenL: 

Taxes: 
Sales 
Use 
(;asoline. state and federalL.ubricating oil 
Tir'. aud tubes 
Automotive eqlipment and parts 
Property 
Communications 
Corporation franchise 
Intangibles 
Project 
Transportation
Income 

Ircenset. Fees, Payments:
Labor liability and compensation
Social securit'' 

http:cot';iari.on
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i,,rf,,rIi l.trv i yebodi \Vith (;rIMup I itolLs (Aclutled, the apparitn 
P.'.intiisilri ior fn advantage is:ubstantially in lavor of 
Bi~lding licene the contractors oplrtteieh. IOn an indidu 
Ml,,h,,r l -we' job Cth of tilt-thrt-t, t jell.s-iem .ltsL-"L, h ,'tt 

alower icost than for e'ithur oef the twt -tateIn tht e'valuation of th.'.-- "itelms th,' varous 

job .-t aen'.an:alvzt. t)t . ntjobsrvhs'
h 

to ,v'p;,wt t he actuial diftT. Ti aie." involvvii. For (;ro,ip I! Itt,, s 
ev nIecel,'. thf' -tate I-rti-Le.i mcist of its :Uign 
gate' %%Ith c1,.ittitIf ta\ , tI4 )tcm, In the ( ill(;r,,up Hi aTrethoc' iteIms ,,f
coalt r t th,'r -. -tccv ii.ad. ,t'XI . -Icriing ,itic al ,lii.TI. j,,,. a :i' ,f 'A i or ti,,rc:irv 

ultitt. i ' i)thh-,r I):yluZits il [:tlterall Ia ti ', l of inll t'form itfin iurare' and 
ae'.r,':ctt' t'i eletirceuene' the' :i[liliicit. etl le tnt.fit.. the it,'ll:t Thi''' liffer frrmi ini (;riilp 
and f'o,-s thtrtnin. Likv% Is'e.. laicuhrg ,i Ie);L. I in that tht. fall. to s eiii t'\ tit, within tlt
,',UrN' :indl ,dher niatiri:els %%:, perferm,'cll y Iii purview o tilttf -tate or ieeitrtvir as a icatte'r 
the -tsate' % lwrntit If. \,'wtmlnp- cll:il nt ; licy. +,hew i ac' thith tilt irtaca ta e fo ilctill 
tiolis.e ''i.rlin ive.-t gatiillns %kere marie ite~u8 ine-huh.| n (; p I: 
of all paiyments by th, tte and tile con

. trac'tor to hir'd hilh'rs, exe'ept raclroadls, to 1.Public liability paymen' s ok icestcraencet o tpremiums.
uleteriline, the amnount etf taxe. anid fte .2. ('ontributions to employee retiremrnt 
involvei'. li.ental pa:evnrant. for eqlipnint funds. 
were sitclarnv e'hekc. 3. Compesriation for annuA leave. .ick 

Th' iraen,,nt eeftie" (Crimp I itenLus ranged leave, and holila.vtt. 
from 0. to 0.9 percent of the total cost on the Tile ste tis not earr' ilhlie' i 
two state jobs anti fron 7.9 to 11.3 [w rce'nt on n v. Ix p ... '. I-,in+ur Iut t . v,,rth,,h ..
the tlhet'e e'cntrat-t jctbs. Tahh,' :3.hioes theinsrfeE* ht ';'ee r leethelperc,.ntLge acontlicale 't, tile i *i url incurred through ca'h paynients for liabilityt'oun.lt.ls aplicho tie caiitual work ,'lainimq. There is a statutory limit of litiginis
aieTOUnts which comnprvse the comnposite' job.ljdit'inhee otete'fSN Jpr

Total e'osUc of the (;roup I itens, obtained liiabiity in tlt ract,of the iat nd)iwrSef 
by application of the respoective percentages claim. The contractor, on the other hand 

-

shown in Table 3 to the cost of each work has no such protection and s, rarely inaelci 
account are Ms owlf-insuritd.tietln to be Thus, he usally clects 
Group ! Items in ('o-po.,ite Job: to oibtain utfi'ient protection frem insurance 

companies.
1'4ingl state's costs M ,O8xpo'n. to the c-ontraetor, for ite'ms 2 aud 
Usiing contractor's costs 12,885 3 above vary to a marked ehegree b<h-'%ten 

TAB-LE 3 different organizations and the amounts 
GROUP I ITE'S (TAXES. FEFS. AND 1SSESS. involved are usually detern,int(4l biv"t e re-p.c.UIEN'TS, EXPR -+:E S I P.tE:NTA.;E OF tire nmnagements. E:xpen, by the s-tate forTIHE TOTAL COST tO)F' INDIVIDU'(L tsORKACCOL"" IN TIHE COiP)SITE JOB items 2 and 3 are established ly enablinK 

- irov-ins of c'urrent civil service rtgulatit..s.im i . E"rtrwdm 
AS P her.tAtt Thus, in the case of the state, they1otl iiglit not('0,1 eo L.,,a., . thevie'ucd as optiomnal or ,IL'e'rc'tieunarv. H~ow

countc ArithmorocWork Uco ' Ae-rat,i ever, they are s c'onsielhreei herein to 'n:chle 
uniformity of treatment %%ith eermiparbile 

tate ('Onlrac items hv tilecontractor.
+oh+ tot. - I r ) 1uite'lnis .alieec!t tee.:i,':eit 22. l.'r,','nt 

-pt,.e j rt+,tl ifthe ttal prieject cotst oen tlt, state jols and 
Cleu, ad uhhn 
 0 U :1 1.5 lr-ent ,m the tontra-t Polls. Xhie-h of tle 
Raw ,4r1 0 difference Lsdue to the lo tereniplhyer contri-

Matef -,-i 170 ii 0= butiens anl labor benefits on tht ,,,ntr:e,t,,r"Ilseleng t II II . .l. .*.. i.Si~~v~~tI tl - 4 jobs. ThL4, thotevtr. L4 non- than ,,lfset 
Bltutninwrus ,m 0 $41.,irfloi orwr 6 11he15. pi coner.cti,tIo O0 :e tilt'higher Wage's paid on the e'ontr:.vt,ers' jobhs.Ir lia, n meerte c-e I Zo Effects of wage differentials "ill be ,lL-<us&'d
24 p~ mc e poe 1 4 43 later. 

23 
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The iercteitages of the total cost of particu- TABL: 4 
lar work accounts in the eomposite job repre. BENEIThIEXPItREED AS AI ITCENAGEcnttil by Group 11 items are Ahown in Table 01- TFIOTAL. (-tT or INDIfVIDrAL 

WORK~ ACC(W*NTbi INTfiL 
4. 	 COMMA JosILt 

Total eo*tz, of the Group !1 items, obtained Goup It it=%Eape.uti 
by 	 application of these perrentages to the i at a PMt, tbef 

account, are as follows: Total Coo of fLch WorkNOst of tla work 	 Accout -Arithroti 

Groupe i 1-i.ats Comnlpit Job: 	 Wor Accountl Attru) 

.t.l, 3535 restclt 
lsing contractors' cost ............. 207 I ib
tsing stale's costms......... .


i thLs instance, the deduction of Group 11 Cimammasdstubbina 2. 1 2.17 
itelm- frons the costs of the composite job Eam~ats ... 4.1 1.2 
would reduce the margin in favor of the con- M r 5 (sl :J 1.traiio 	 . I " . .... 2.25 t2.27 

Bitumsiow"surfs trseallsawl 1.N 1.4313 	 in" m me ptp ..... 1.1 0lI 
llag Rof Difftenlial Ir plain srre 1 . . 1.41 

24 plain owwc154 pipe ... .1.. L 

The average hourly wage rate on the con. 
truet jol; was about $1.23. This compares 
with all average of $0.975 on tit state jobs. Leusghe of Haul 
iSincte about 21 percent of the .ost of the com. There were certain differences in lengths of 
liwitt job, using contractors' coots, 'I'm' haul among the several jobs. On excavation it 
wnteil wages. paid diteetly by the contractor, was determined that actual haul distances 
the rnntrators' job costs would have been averaged about 90 feet more on the contract 

24 redured by about $5860 by paying at the jobs than on the state jobs. To compensate for 
hourly rate privailing on the state jobs. this difference, an amount of 0.005 per cubic 

Included in this $5860 is approximately yard was deducted from the cost of contract 
S1200 relmnnting personal income taxes work on the composite job. The dollar amount 
(state and federal) that would have been paid is $425. 
out of this wage-eaming inremient. For the bae course, the average haul by the 

('ertain employer contribution and other state and the contractor varied by such a 
hienefits to labor an asoiated with wage minor distance that no adjustment for this 
earnings. Hlad the wages been reduced on rason w warranted. 
contractors' work in the amount of the afore. In the case of bituminous surface treatment, 
nentioned ,V"6O, the corresponding benefits the surface aggregate was hauled by truck 
would have Ibeen reduced by about $580. This front state-owned local quarries to the state 
anount is in addition to tie S5860. jobs; by truck from local commercial sources 

In sunuuiary, the additional costs borne by on two of the contract jobs; and by a combina
the contratlto- on the composite job which tion of rail and truck on the remaining con. 
an attributable to the wage rate differential tract job. The longer hauls prevailed on the 
are as follows: contract jobs. The cost of hauling this addi

tional distance amounted to about 80.023 p ri 

Personal income taxes............ 120 square yard of bituminous surface treatment. 
Labor benefits ................... ,580 The dollar amount of this reduction on the 

Total ......................... 64 contractors' coat of the composite job is $1840. 
The effect of the foregoing adjustments for 

This is a substantial amount the deletion of! haul lengths is to reduce the contractors' 
which favors the contractor. However, th/V cost in each instance. The total reduction in 
extent to which labor productivity or othir the cost of the composite job, using con
job factors night be affected by this hypo- tractori' costs, is $2265. This consists of $425 
thetical adjustment for wage rate differential for excavation, and $1840 for surface aggre. 
was not detenmiined. gate. 
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Bast (',,rse Materials 

There were ihe ilifferenr's in lratices 
for procuring ise 'ouse materials that 
%:,rr:int ,',n:ier.,ion. ) the' !-ate tb, 
h.L. curk. t:it,.r:s .re ,,litalnid from 

the i,.inity of the pr...t. Fr the 'ontract 
jos. ,rushid rock wa.s obtained from conimer-
tail-,oures (in on' rojctd and hauled by

truck, vommeriall.v proluced .soil was 'hipped 
in by rail ,nanother: and on the hs tontr:,'t 
job. , l wwAs obtaineil by the contractor in 
local pits adjacnt to th. pIr.

Ther.' are sveral alternratives that Aould 
have rialeriallv :ffected the cost chi arlson. 
For ex'ample, the state ,ould have elh'eted to 
furni.-h materialb to the ",,ntrictor; on the 
other hand, the state could have elected to 
purrha-e either rock or soil from commercial 
sources. Any attempt to elualize the varying 
practicts by computing probable costs for 
any one or a combination of these alternatives 
would require many: -. uinptions that cajuhl
not 1w sup;p)rted by actual fiheld data. 

In vieei of these variables with respect to 
the ba.e cours item, it Lslikely that the most 
valid comparison %ouid be that in %hich the 
(ost of base course nmterials i eliminated. For 
the composite job, the cost of these materials 
was $31,95) using state's prices and $28,050 
using contractors' prices. Elimination of these 
cost.4 %ould tend to reduce the margin in 
favor of the contractors. 

TABLE 3 
EFFECTOF(.'RTAiN COMPOSITE JOB 

t-tate.owned and olrated tluarri" and pits in opinion may differ. F,.r purposes of uni-

Natarof VrubDi 

Gr*o4p I ims 
wow rate 

HaleaHaul disat di.
tre.-,


Ba,1It11 

Intser on staut'-
tnvmtroent 


Va ltin Total cii o mo teComoJgi. Job.After DUetZi1 he 
Amount o the V k 

eote. tn 
State Con* Stl Con- favor of 

w a Strite track , coil

trar. 
torlt 
o 


1C 812.-4 1*14.': 11121..: 1i:.310
'1,P. 

--- 6440 29.60M IS.If It.77 
- -_0 ,1". -w1 . ns06 , t6u .5 u 

, 11111 - t37..v I14..1 294I 

Amounts am ot addt.re Sm te t. 

!it"Clud"m the atually omputtW
i lavor of the nta u tra.ant diffeirntil of 0 

AND A5DMINISTHTION 

Intreut on Inlstment in Equipment 

Where-.s depreciation of equipment is an 
expnILse that must be met regardless of how 
the ,,ork is ione, the matter of intrest in the 
inve-tment in equipment is a point on which 

for .ityintent charf.,.-s were computed in 
similar fa.-hivn on both state and contract 
jobs during the crirs, of the studies. The 
total costs of inter-it tended to be somewhat 
higler on the contract jobis. This was due, in 
part, !4o the contractorm' practice of keeping 
euiprtmentlect on the job for somewhat longerperioils of time. (On the state jobs, it was 
common practice to move idle or standby
equipment off the job and put it to use on 
other nearby construction and maintenance 
work in the District.) Expressed as a percent
age of the total costs of the composiite job, 
interest costs were 1.6 percent on state %ork 
anti 1.8 percent on contract work. By applying 
these percentages to the coPs of the composite
job on state work ($139.905) and on contract 
work ($134,572) the following amounts are 
derived: 

Iltr!est on Inestnmrtd in Equipment in 
(omposite Job: 

Using state's costs $2385 
Using contractors' cots 2422 
It is generally recognized that interest on 

the investment is a proper cost of contractors' 
wor:c. From the standpoint of comparative 
economic cost, it is also a proper Lodt of state 

forar ub T',frk.However, it is a -. et for which a 
public agetu'y seeks no 'turn and one which
would not be met by actual cash transactiona
in casue of staile work. Hence, there is some 
basis for exclui.ng this item of expense from 

the state's total coets. 

Othe' Variables 

There were other variables. Some were of 
minor impkortance with resect to their effect on r'osts, others could not lie ."aulily evaluated. 
A few are as follows: 

. Maintenance of Pubic Tmffic: For thecomposite job, this expense amounted 
to S:S4 on state work and $320 on con
tract work. 

2. .. foring In and Moring Out: For thecomposite job, this e:cpen.e amounted to 

http:exclui.ng
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$l(0',' Or state work and S1.69 on con-
tract work. Ordinarily it might be. ex- 

thisImtcted that thL; difference would be 
muh greater. However. two of the 
rcntra,'tr) had permanent headquarters 
il tlt- inilitliat, vitinity of tht projetts. 
Tilt other %a&about I(M miles distant. 
Th. st:i.'s expense was incrta.ed some. 
uthat by the practice of frequently 
moving its equipment on and off the 
jolt to meet fluctuatints n-tiirements on 
tth, r ,--iitruction anti r.aintenance 
work in the I)istrict. The contrmetors did 
ottt ii'tve their equipment quite so often. 

3. 	 .4, of Equipment: The average age of 
truck-, for example, was about the same 
on three of the five jot studied, one 
cont CItand tWo State jobs. It was about 
t%ice as great on one r. tht other con-
tra.t jobs. On the third contract job, 
agt lata for trucks were not available. 

4. 	 Sizt of Equipment: The size of com-
parabih units was about the same on all 
job,. Then- were certain exception.s, such 
a! s-ralwprs on the contract jobs which 

26 	 averaged about 30 percent larger than 
those ustd by the state. 

5. 	 Major Ddays: These delay'. of 15 minutes 
or mtre in duration with weather ex-
eluded were about the same on both the 
state anti the contract jobs. 

6. 	Minor Dlays: These delays of less than 
15 minutes each in duration were slightly 
greater on the state jobs. 

SUMIsRY OF COST COUPARItSON 
OF COUPOsI: Job 

As- previously stated, the initial .omputa-
tion of tdtal costs of the composite job shows 
the following: 

Total cost of composite job, using 
stlse's average unit costs , 139,95

Total cost of composite job, using 

contractors' average unit costs,
and excluding profit 134,572Intalcopedotdier-

Initially computed cost differential, in favor of contractors 5333 

The total costs and the differential will 
vary delwending on the adjustments that may 
be made to show the effect of individual cost 
elements. The principal adjustments are 
listed in Table 5. In the cases of the Group I 
items, the wage rate differential, and the haul 
distance differential, the adjustments result in 
increaes in the original spread of $333 be
tween the costs of the comp(Aite jobs. In the 
other three instances, listed in Table 5, the 
adjustments decrease the original spread but 
in no case is any one adjustment sufficient to 
overcome it completely. 

With the exception of Group I and II items 
and interest, the variables listed in Table 5 
are not wholly additive. -ach has been sep
arately computed on the basis of its amount in 
the initially developed total cost of the com
posite job. There are, for example, Group I 
and Group II items involved in adjustments 
for wage differential, and all three together 
with interest are involved to a certain extent 
in the haul distance differential and base 
course materials. 

A more refined analysis could be developed 
to show the net and cumulative effects of 
each of these variables and also give an indica
tion of the amount of other cost variables 
which are not herein itemized or evaluated. 
Such computations would not, however, be 
sufficiently weighted in favor of state work as 
to alter the finding that, exclusive of profit, 
contract work was performed at a lower con
struction cost than state force work on thefive jobs studied. This finding is limited solely 
to the circumstances herein reported. No 
attempt was made in this particular study to 

determine whether or to what extent contract 
or state force work was the more ecoDnmic in 
all phases. 
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PREPARATION AND PRESENTATION OF PROJECT DOCUMENTS 

9. 1. General 

9.1.1. The project data collected during the investigations 
together with the prop,,s.,!. worked ,ut on that basis should be 
presented in a proper form for full appreciation by the appropriate 
authority. These should be prepared in the following thret parts: 

ii) Report
 
i() Estimj:c
 

tim) 	 Drawings 

9.1.2 Details to be presented in each part are brought out 
in subsequent paragraphs for guidance. It should, however, be 
understood that the extent of detailing an i!;dividual aspect will 
depend upon the size of the concerned project, the amount of pre
investigations that have gone into its preparation, and the scope of 
the work viz, whether new construction or improvement to an 
existing road. Nn doubt, rural road projects being small might 
have constraints for pre-investigations; nevertheless the guidelines of 
project presentation below should be kept in view for adoption as 
far as possible. 

9.2. Project Report 

9.2.1. The Project Report should give a precise account of 
the different features for easy understanding and appreciation or the 
proposals and should cover the following aspects: 

(i) Preliminary details such as name of work and its broad scope.
climatic factors eic; 

(ii) Necessit- and nature of work involved, 
(m) 	 Route selection; 
(iv) 	Condition of existing road (for projects involving
 

improvements to existing roads),
 
(v) Traffic data; 

(vi) 	 Soil in, estigations and pavement design; 
(vii) Design standards and specifications; 
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(viii) Hydraulic insecligations and design of cross drainage structures; 
(ix) Materials, labour and equipment; 
(z) Rates; 

(xi) Construction scheduling; 
(xi) 	 Miscellaneous. 

9.3. Estimate 

9.3.1. The project estimate should give a clear picture of the 
financial commitments involved and should be realistic. This can 
be possible only ifitems of work are carefully listed, quantities are 
determined to a reasonable degree of accuracy and the rates provi
ded are workable. 

9.3.2. The estimite should consist of a general ahstyact of 

cost and detailed estimastes for each major head as described below: 

(i) Gemeral abstract of cost 

This should give the total cost of the scheme with a general 
break-up under major heads, e.g. land acquisition, site clearance, 
earthwork, sub-bases and bases, surfacing, cross-drainage and other 
structures, miscellaneous items, percentage charges for contingencies, 
work-charged establishment, quality control, etc. 

30 	 (ii) Detailed estimates for each major bead 
These should consist of 
(a) 	Abstract of cost 
(b) 	Estimate of quantities 
(c) 	 Analysis of rates for items not covered by relevant 

Schedule of Rates. 
(d) 	Quarry/material source charts. 

9.4. Drawings 
9.4.1. Geseral: Project drawings should depict the proposed 

works in relation to the existing features, besides other information 
necessary for easy and accurate translation of the proposals in the 
field. For convenience of interpretation, it is desirable that the 
drawings should follow a uniform practice with regard to size, scales 
and the details to be incorporated. 

9.4.2. Drawing size: Drawings should be of adequate size 
to accommodate a reasonable length of the road, or an independent 
structure such as a culvert, in full detail. At the same time these 
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should not be inconveniently large to necessitate several folds. 
From this angle it is recommended that preferably the size may be 
594 ,420 mm, corresponding to size A2 of IS: 696-1960. With this 
size, the drawings can be conveniently stitched in a folio for storage 
on shelves in the office, or rolled for taking to the construction 
site. They can also be folded compactly to the standard size of 
297 x 210 mm. On one sheet of this size, it will be possible to 
accommodate plan and longitudinal section of one km length of the 
road. with sufficient overlap on either side. if drawn to the horizontal 
scale of 1:2500. A wider margin of 40 mm should be kept on the 
left hand side of the drawing to facilitate stitching into a folio. 

9.4.3. Component parts of project drawings: The drawings 
usually required for a rural road project include the following: 

(i) Lecality uap-cu..-te plan 

This is combination of a key map and index map, usually
drawn on a single sheet. This will be the first sheet in folio of 
drawings for a project. However, where the length of the road is 
substanti2'. it m.1% , n te cnn.'rae out the loc1litv map 
and the site plan. the former being accommodaited in one sheet and 
the latter on a series of sheets. 

The locality map (also sometime called "key map") should 
give a bird's eyeview of the proposed work with respect to the road 
network serving the area, important town centres, other means of 
communication. etc. The map may be to a scale of 1:2,500,000 
which is one of the common scales used in Survey of India maps. 

The site plan (also sometime called "index map") should 
show the project road and its immediate neighbourhood covering the 
important physical features such as hills, rivers, tracks, railway 
lines, etc. It may be to a scale of 1'50,000 and should show the 
kilometrage. 

The sheet containing the locality map-cum.site plan should 
have a legend to explain the abbreviations and symbols used in 
subsequent drawing sheets. Alternatively, the legend could be 
shown en 2 - .hcc:in the beginning. 

One typical example of locality map-cum-site plan is given in 
Plate II. 

31 
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(ii) Laud aiqliks plam 
These should be prepared on available village maps or settle

ment maps to a scale of 1:2000 to 1:8000 showing the relevant details. 

(iii) Pha and lougitudlial section 
Plan and longitudinal section for ab3ut one km length of the 

road should be shown on a single sheet with plan at the top and 
L-section at the bottom. Common scales adopted are 1:2500 ior 
horizontal, and 1:250 for vertical, but these may be changed suitably 
for hilly stretches. 

The manner of presenting the details on the plan and longi
tudinal section drawings is illustrated in Plate IV. 

(iv) Typical cross-sectiom sleet 
In a rural road project, cross-section elements like width of 

the carriageway and roadway, side slopes and pavement crossfall, 
will generally remain constant for most of the road length. Instead 
of repeating the details on every cross-section, it would be desirable 
to sh'w "h=,c , . typ;:,ti c-, :.-':C'-,n sl--'., like the .arnple in 
Plate V. 

3 (v) Detailed cross-sectioms 

The cross-sections should be presented serially according to 
continuous chainage. The recommended method of presenting the 
cross-sections is illustrated in Plate VI. 

(vi) Drawings for cross-drainage structures 

On rural roads cross drainage structures will generally consist 
of slab'pipe culverts for minor crossings and causeways'submersible 
bridges for larger waterways (see also Section 8). It will be advan
tageous to use standard designs for these structures so that the need 
for individual designs'drawings is obviated. In such cases, a reference 
to these can be given instead of enclosing drawings. 

(vii) Drawings for retainuig walls, breast wells aud elber 
strueetres 

These drawings should clearly show the foundation and 
structural details as also the materials proposed to be used. - The 
scale chosen should be large ene-gh to show all the details 
comprehensively. 
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S n 

GENERAL PROVISIONS 
C. 

Section 101.-DEFINITIONS AND TERMS 
0) 

101.01 Abbreviations. Where,?er the following abbravia
tions are uped in these specifications or on the plans, they 
are to be construed the same as the respective expressions 
represented: 

AAN-American Association of Nurserymen. 
AAR-Association of American Railroads. 
AASHO-American Association of State 

cials. 
AGC-Associated General Contractors of 
AIA-American Institute of Architects. 
ARA-American Railway Association. 

Highway 0f-

America. 

AREA-American Railway Engineering Association.
 
ASCE-American Society of Civil Engineers.

ASLA-American Society of Landscape Architects.
 
ASME-American Society of Mechanical Engineers.
 
ASTM-American Society for Testing and Materials.
 
AWPA-American Wood-Prp~srver's Association.
 
AWWA-American Water Works Association.
 
AWS-American Welding Society.
 
BPR-Bureau of Public RoadsThe Federal Highway Ad

ministration. Department of Transportation.

FHWA-The Federal Highway Administration.
 
FPR-Federal Procurement Regulations System.
 
FSS-Federal Specifications and Standards.
 
GSA-General Services Administration.
 
SAE-Society of Automotive Engineers.
 
USASI-United States of America Standards Institute.
 
101.02 Definitions. Wherever in these specifications or in 

other contract documents the following terms or pronouns 
in place of them are used, the intent and meaning shall be 
interpreted as follows: 

Administrator.-The Federal Highway Administrator, 
The Federal Highway Administration, U.S. Department of 
Transportation. 

Advertisement.-The public announcement, as required by 
law, inviting bids for work to be performed or materials to 
be furnished. 

1viii 
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Award.-The written acceptance by the Government of a 
bid. 
id.-The offer of a bidder, on prescribed forms to per-


fore the work and to 
furnish the labor and materials atBhpideBid forms.-Theo appod. onf te approved forms which the Govern. 
ment requires
work. 

bids to be prepared and submitted for the 
Bidguaran tee. The ecurity furnishediurant that the bidder will with a bid toenter into the contract if hislieu 

Bid scAedul.The prepared schedule included with the bidforms, containing the estimated quantities of pay items forwidder.An individual partnership, joint venture, or cr-
which unit bid Prices are invited. 


poration submitting a bid for the advertised work.

Bridge.-A structure, including supports, erected over a
depression or an obstruction, as water,
way. and having a track or highway, or rail-passageway for carrying trafficway,

or other moving loads and having a length measured along

the center of roadway 
 of more than 20 feet betweencopings of abutments or under. 
multiple boxes. extreme ends of openings for 
Bridge lexotA.-Th
 e length of a bridge structure isthe
over-all length measured along the line of survey stationing 

back to back of backwalls of abutments, if present, other-
wise end to end of the bridge floor; but in less than
no case

the total clear opening of the structure. 


Bridge roadway width.-The clear width measured at right
angles to the longitudinal centerline of the bridge betweenthe bottom of curbs or, if curbs are not used, between the 

inner faces of bridge pa'apet or railing.
Calendar day.Every day shown on the calendar.Change order.-A written order issued by the Engineer tothe Contractor, covering changes within the scope of the 
contract and establishing the basis of payment af,d timeadjustments for the work affected by the changes. 

Contrat.-Thewritten agreement between the Governmentand the Contractor setting forth the obligations of the par-ties thereunder, including, but not limited to, the perform-anet of the work, the furnishing of labor and materials, andthe bapis of payment.
The contract includes all documents and Standard Formsincluded or referred to in the Invitation for Bids; also otherdocuments issued subsequently to provide for completion ofthe work in an acceptable manner.Contract item (Pay item).-A specifically described unitof work for which a price Is provided in the contract. 
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Contract payment bond.-The security furnished by the
 
Contractor and his surety to guarantee payment of the

debts covered by the bond.
 

Contract performance bond.-The security furnished by

e Contractor with the contract.
the work in accordanctand his surety to guarantee performance of 
Contract time.-The number ofdays allowed work days or ca:endarfor completion of the contract, includingthorized time extensions. In case a calendar date au

of comworking or calendar days, of the number ofthe contract shall be completed
by that date. 0) 

Contracting oficer.-The followingof anyclause of SF 23A applies and shall prevail in event conflict in contract 

provision:
 
1. DEFINITIONS
 

(. TIONS(a) The term head of the agency" or "Seretary" OSaued herein means the Seeretarij, the Under Secretary, anyAsirtant eantrtary, or any other head or asstant head 

of the erecutive or military department or other Federalagency; and the term "his duly authorized represeutative"means any person or person, or board (other than theContracting Officer) authorized to act for the head of the 

agency or the SecCretar cu.
M The term "Cntracting Oe r" as 
 edeorei
 means mhe person eecutin tais contract o c rbehalf o teGovernment and includes 
a duly appointed ssor or

autorized representative.
For contracts executed by the U.S.Bureau of Public Roads.the Contracting Sficer is the Director of the Bureau of 

Public Roads or his duly authorized representative.Contractor.-The individual, partnership, joint venture, orcorporation contracting with the Government for perform
ance of prescribed work.

County.-The county, borough, or parish in which the work 
herein specified is to be done.

Culvert.-Any structure not classified as a bridge whichprovides an opening under the roadway.
Directive.-A written order issued by the Engineer tothe Contractor requiring the work to be performed in accord&fee with the contract including all changes that do not involve any adjustment in the basis of payment. Directiveswill include orders to start, stop, and resume work and orders to perform work under any contingent item in thecontract.
 
Diretor.-The Director of Public Roads, Bureau of Public 
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Roads, Federal Highway Administration, U.S. Department of 
Tr r.-Trtportation. 
tracting&nginrer.-Thewhodulyis authorized representative of the Con-Offcer delegated the responsibility for en. ~ 
gineering supervision of the construction. 
tracting Offirerision t herton ibilitf frn. 

Equipment.-AII machinery and equipment, together with 
the necetsary supplies for upkeep and maintenance, and also 
tools and apparatus necessary for the prolper construction 
and acceptable rompletion of the work. 

Federal proeurements regulation.- The provisions of 
1, Title 41. Code of Fe,(Pral Regulations.Chapter 

General provisions.-The contract provisions contained in 
Standard Form 23A-General Provisions (Construction Cn-

tract)-and/or Section 100 in these specifications, 
of the United States ofGoverment.-The Government 

America. u-effectAInspector-Theer. Engineer's authorized representative as-

to make detailed inspections of contract performance.signed 
Invitotion for bids. The complete assembly of related 

documents (whether attached or incorporated by reference) 
furnished prospective bidders for the purpose of bidding. 

Laborator1y. A testing laboratory of the Government or 

any other testing laboratory which may be designated by 
the Engineer. 

Major and minor contract items. Major contract items 
are listed as such in the bid schedule or inthe special pro-
visics; all other contract items will be considered ac minor 
items. 

Materials. Any substances specified for use in the con-
struction of the project and its appurtenances. 

Noinal dimensions or weight.-The numerical values
shown on the plans or in the specifications as measurements 
for work to b- constructed at the site. Work completed in 
reasonably close conformity with such values, including any 
tolerances shown, will be considered for acceptance in ac-
cordance wit'i Subpection 105.03. 

Notice to ptoceed.-Written notice to the Contractor to 
proceed with the contract work including, when applicable, 
the dato of beginning of contract time.Pavement etrurfure. The combinations of subbase, base 

course, and surface course placed on a subgrade to support 
the traffc load and distribute it to the roadbed. 

Plans. The approved drawings, or exact reproductions 
thereof, furnished by the Government, which show the loca-
tion, character, dimensions, and details of the work to be 
done.Profile grade. The trace of a vertical plane intersecting the 

top surface of the proposed road construction, usually along 

00 

0 

the longitudinal centerline of the roadbed. Profile grade 
means either elevation or gradient of such trace according
to the context.tecnet 

Questionnaire.The specified form on which a bidder shall 
ihofisrdele 

furnish required information s to his ality to perform0
eand the work.finance 

easo nce cot ronabt e anb cose confmy


,3af'J compliance with reasonable and customary manufac
turing and construction tolerances where working tolerances 
are not specified. Where working tolerances are specified. 

reasonably close conformity means compliance with such 
working tolerances. Without detracting from the complete 
and absolute discretion of the Engineer to insist upon such 
tolerances as establishing reasonably close coformity. the 
Engineer may accept variations beyond such tolerances as 
reasonablythe valuecloseorconformity where they will not materiallyutility of the work and the interests of the 
effe t .
 

Government.
 
or
Right-of-wa.-A general term denoting land, property, 

interest therein, usually in a strip, acquired for or devoted 
to a highway.

Road (highway or street).-A general term denoting a
public way for purposes of vehicular travel, including the 

entire area within the right-of-way. 
Roadbed.-The graded portion of a highway within topand side slopes, prepared as a foundation for the pavement 

structure and shoulders. 
Roadside.-A general term denoting the area adjoining the 

outer edge of the roadway. Extensive areas between the 
roadways of a divided highway may als be considered
 
roadside.


Roadside devlopmet.Toe items necessary to the co

plete highway which provide for the preservation of land
scape materials and features; the rehabilitation and protec. 
tion against erosion of all areas disturbed by construction 
through eeding, sodding, mulching and the placing of other 
ground ceerm; such suitable planting and other improve
ments as may increase the effectiveness and enhance the 
appearance of the highway.
Roadwa.-The portion of highway within limi
a of 

construction.
 
Safety manual-Latest edition and approved ai -ndmenta
 

of "Construction Safety Requirements" for Federai Highway
 
Projects.
 
Shoulder.-The portion of the roadway with
s.ntiguous 


the traveled way for accommodation of stopped vehicles, foremergency use, and for lateral suppcrt of base and surface CD 
courses. 
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Sidewalk.-Thst portion of the roadway primarily con-
structpd for th- Je of pedestrians.
Skew or skew angle.-The complement of the acute angle

between two centerlines which cross, 


Special prot'isios.-Additions and revisions to the stand-
ard and supplemental specifications covering conditions

peculiar to an individual project, 


Specialty items.-Pay items designated in the bid schedule 

as specialty itemb; usually minor items requiring equipment
and crafts not ordinaril) assoiated with the major types
of work covered by the contracL 

Speciflcations.-A general term applied to all direc-
tions, provisions and requirements pertaining to perform.

ance of the work. 


S9pecified completion date.-The date on 
which the contract
work is specified to be completed. 

Standard forma.-Numbered forms issued by the General
Service, Administration for use as contract documents, ab-

breviated as SF. 


Standard tpecifications.-The specifications in this book. 

State.-The State or Commonwealth in which the work to 


be done is located. 

Structacrea.-Bridges, culverts, catch basin., drop inlets,retaining walls, cribbing, manholes, endwalls, buildings,

ea service pipes. underdrains, foundation drain and othersewers. wice pipe nedin t o r and other 
features which may be involved in the work and not other-.eurdt
wise classed herein. 

Subcontractor.-An individual, partnership, joint venture, 
or corporation to whom the Contractor subcontracts part ofthe work under the contract. 

Subrade.-The top urface of a roadbed upon which the 
pavement structure and shoulders are constructed.

Substrueture.-All of that part of the structure below the
b.sring of simple and continuous spans, skewbacks of 
arches and tops of footings of rigid frames, together withthe backwalls, winewalls and wing protection railings.

Superintendent.-The Contractor's authorised represent.-
tive in responsible charge of the work. 

Superstructure.-The entire structure except the substrue 
ture. 

Suopplemental agroement.-A written agreement between
the Contracting Officer and the Contractor, constituting a
modification of the contract originally executed and covering
the performance of work beyond the general scope thereof,
including any change in the project length of more than 25 
percenta 

Supple mental speeifeations.-Additions and revisions to the 

standard specifications that are adopted an standard subse
quent to issuance of the printed book.Surety.-The corporation, partnership or individual, other
than the Contractor, executing a bond furnished by the o.
Contractor. 

City. township. town or district.-A subdivision of the county used to designate or identify the location of the 
proposed work. 3 

Traveled way.-The portion of the roadway thefor 
movement of vehicles, exclusive of shoulders. _Work.-The furnishing of all labor. materials, equipment. (Y)and other incidentals necessary or convenient to the success
ful completion of the project and the carrying out of all the
duties and obligations imposed by the contract upon the
Contractor. 

Working day.-A calendar day, exclusive of Saturdays,
Sundays and national holidays, on which weather and other
conditions not under control of the Contractor will permit
construction operations to proceed for the major part of the 
day with the normal working force engaged in performing
the controlling item or itwms of work which would be in 
progres at that time. 

Working drawings.-Stress sheets, shop drawings, erec
tion plans, falsework plans, framework plans, cofferdamplans, bending diagrams for reinforcing steel,supplementary plans or any otheror similar data which the contractor is 

uns n t umtt h nierrequired to furnish and to submit to the Engineer. 

Section 102.-BIDDING REQUIREMENTS AND 
CONDITIONS 

102.01 Qualification of Bidders. The following clause of
SF22 applies and shall prevail in event of any conflict in 
the contract provisions:

3. Bidder's Qualifications. Before a bid is conaidered for

award, the bidder may be requested by the Government to

submit a statement regarding his previous experiee

performing comparable work. his business and technial
 
organization. finacial resources 
 and pl4nt available to
 
be used in performing the work.
 
When specified in the contract documents, a certified state

ment setting forth such qualhfication rhall be submitted at
the time specified in the Invitation for Bids. 

102.02 Coatents of Bid Forms. Upon request, the Govern. 
ment will furnish the prospective bidder with an Invitation 
for Bids. This assembly will state the location and descrip
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tion of the contemplated construction and will show the eiti.mate of the various quantities and kinds of work to beperformed or materials to be furnished and will have a 
schedule of itemsBid Forms will statefor which

timeunit bid prices are invited. Thethe in which the work must be 
completed, the amount of the bid guarantee. and the date,time and place of the opening of bids. The Bid Forms willalso include any special provisions or requirements which vary from or are not contained in the standard specifications.

All papers bound with or attached to the Bid Forms
considered a part thereof 

are 
and must not be detached or al.tered when the bid is submitted,


The plans, specifications and 
 other documents designated
in the Bid Forms will be considered a part of the Invittionfor Bids whether attached or not. 

102.02 Reserved 
102.04 Interpretation of Quantities in Bid Schedule. rhequantities appearing in the bid Pchedule are approximateonly and are prepared for the comparison of b-ds. Payment

to the Contractor will be made only for the actual quantitiesof work performed and accepted or materials furnished inaccordance with the contract. The scheduled quantities ofwork to be done and materials to be furnished may eachbe increased, decreased, or omitted as hereinafter provided,Bid schedule quantities will be considered the original con-
tract quantities. 

102.05 Examination of Plans, Speeilleatinm, Special Pro-vision., and Site of Work. The Government will prepareplans and specifications giving directions to be carried outby the Contractor. 
When subsurface investigations have been made. the In-vitation for Bids (Standard Form 20) will indicate wherebidders may inspect the investigation r"ords, 
The records of subsurface investigations are not a part ofthe contract and are made available to bidders for informs. 


tional purposes only.

While subsurface investigations will have 
 been per.formed with rea~onable care, there ib no warranty or guar-anty, either expressed or implied, that they will disclose

the actual conditions which will be encountered during the 

progress of the work. 


When a logi of test borings is included in the subsurfaceinvestigation record, the data shown in the individual log ofeach test boring apply only to that particular boring and are not intended to be conclusive as to the character of anymaterial between or around test borings,
Any interpretation of the Government's subsurface inves-

tigation record made by the bidder as to the types, charae-

S 

o 
teristics, quantity and quality of any subsurface material
condition shall be 

or
 
at the sole risk of the bidder.The following claure of also andSF23-A applies shallprevail in event of any conflict in the contract provisions: 

13. CONDITIONS AFFECTING THE WORK 01
The Contractor shall be responsible for having taken Csteps reasonably necessary to ascertain the nature and tocation of the work, and the general and local conditionswhich can affect the work or cost thereof. Any failure by .,Lthe Contractor to do so will not relieve him from re.

sponsibility for successfully performing the work withoutadditional expense to the Government. The Government assumes no responsibility for any understanding or representations concerning conditions made by any of itsoficers or agents prior to the execution of this contract,

unless such understanding or representations by the
Government are expressly stated in the contract.
102.06 Preparation of Bid Forms. The following clauseof SF22 applies and shall prevail in event of any conflict

in the contract provisions:
5. Preparation of Bids. (a) Bids shall be submitted onthe forms furnished, or copies thereof, and must be man

ually signed. If erasures or other changes appear on the
forms, each 
 erasure or change must be initialed by the
person signing the bid. Unless specifically authorized in the
 
invitation for bids, telegraphic bids will not be considered. 

(b) The bid forms mayt provide for submission of aprice or prices for one or more itcms, which may be lump
sum bids, alternate prices, Pcheduled items 
resulting in a

bid on a unit of construction or a combination 
 thereof,etc. Where the bid forms explicitly requires that the bidder bid on all items, failure to do so will disqualify thebid. When submission of a price on all items is Rot re
quired, bidders should insert the words "no bid" in thespace provided for anY item on which no price is sub
mitted. 
(c) Unless called for, alternate bids will not be considered.(i) Modifications of bids already submitted will be conuidered if received at the ofce designated in the invitation

for bids hs the time 
 et for opening of bids. Telegraphic
modifications will be considered, but should not reveal theamount of the original or revised bid.
The bidder shall specify a unit price in words and figures,for each pay item for which a quantity is given and shallalso show the products of the respective unit prices andquantities written in figures in the column provided for thatpurpose and the total amount of the bid obtained by adding 

X 
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the amounts of the several items. All the words and figure.
shall be in ink or typed. In case of a discrepancy between 
the prices written in words and those written In figures, 
the prices written in words will govern.

When an item in the bid schedule contains a choice to be 
made by the bidder, the bidder shall indicate his choice in 
accordance with the specifications for that particular item, 
and thereafter no further choice will be permitted, 

The bidder's bid must be signed with ink by the individual, 
by one or more members of the partnership, by one or moremember, or off cers of each firm r"presenting a joint yen-
ture, or by one or more officers of a corporation, or by an 
agent of the Contractor legally qualified and acceptable to the 
Government. 

102.07 Irregular Bid. Bids will be considered irregular
and may be rejected for the following reasons or as other-
wise set forth in the standard forms contained in the In-
vitation for Bids: 

(a) If the bid in on a form other than that furnished by
the Government or if forms are altered or any parts thoreof 
are detached. 


(b) If there are unauthorized additions, conditional or al-
ternative bids, or irregularities of any kind which may tend 
to make the bid incomplete, indefinite, or ambiguous as to 
its meaning.

(c) If the bidder adds any provisions reserving the right 
to accept or reject an award, or to enter into a contract pur. 
suant to an award. This does not exclude a bid limiting the 
maximum gross amount of awards acceptable to any one 
bidder at any one bid letting, provided that any selection tef 
awards will be made by the Government. 

(d) If the bid does not contain a unit price for each pay 
item listed except inthe case of authorized alternative pay 
itemstIL.U Bid Guarantee. The following clause of SF22 ap-
plies and shall prevail in event of any conflict in the contract 
provisions: 

4. Bid Guarantee. Where a bid guarantee is required
by the invitation for bids. failure to furnish a bid guaran-
tee in the proper form and amount, by the time set for 
opening of bids, may be cause for rejection of the bid. 

A bid guarantee shall be in the form of a firm commit,
ment, ouch as a bid bond, postal money order, certified 
check, cashier's check, irrevocable letter of credit or, i 
accordance with Treasury Department regulation., certain 
bonde or notes of the United States. Bid guarantees, other 
than bid bonds, will be returned (a) to unaueesful bid-
dere as soon as practicable after the opening of bid., and 

the eci O of furthfr(b) to the suc f bidder uponfurther ol 

contractual documents and bonds as may be required by
 
the bid as accepted.


If the successful bidder, upon acceptance of his bid by 
the Gotve-ment within the period specified therein for 0.ac-

ceptance (sixty days if no period is specified) fails to exe
cute such further contractual documents. if any, and give
 
such bond(s) as may he required by the terms of 
the bid as accepted within the time epecified (ten days if 
no period isspecified) after receipt of the forms by him. his 
contract may be tcrminated for default. In such event he

shall be liable for any cost of procuring the work which
 
exceeds the amount of his bid, and the bid guarantee shall
 
be available toward ofsrtting sach diiference.
 
See subsection 103.04 for specific instructions on return of 

bid guarantees. 
Checks or money orders submitted as a bid guarantee shall 

be made payable to the Bureau of Public Roads. The Federal 
Highway Administration, U.S. Department of Transporta
tion. 

102.09 Submission of Bids. The following clause of SF-2 
applies and shall prevail in event of any conflict in the 
contract provisions: 

6. Submission of Bids. Bids must be sealed, marked, and
 
addressed as directed in the invitation for bids. Failure to
 
do so may result in a premature opening of. or a failure to
 
open, such bid.
 
102.10 Late Bids and Modifications or Withdrawals. The 

following clauses of SF22 apply and shall prevail In event 
of any conflict in the contract provisions:

7.Late Bids and Modifications or Withdrawals. (a) 
Bids and modifications or withdrawals thereof received at
 
the office designated in the Invitation for Bids after the
 
exact time set for opening of bids will not be considered
 
unless: (1 They are received before award is made; =;;j
 
either (2) they are sent by registered mail or by certified
 
mail for which an official dated post office stamp (post
mark) on the original Receipt for Certified Mail has been
 
obtained, 'r by, tele1graph if authorized, and it is deter
mined by the Government that the late receipt was due
 
solely to delay in the mails, or de'ay by the telegraph
 
company, for uhich the bidder was not responsible; or
 
(3)if submitted by mail (or by teleram if aethorized),
it is determined by the Government that the late receipt 
was due solely to mishandling by the Government after 
receipt at the Government installation: Provided, That -
timely receipt at such installation is established upon

examination of an appropriate date or time stamp (if ay)
 

11 



mb.1 


of such installation, or of other docuw e oft&lrV viden 
receipt (if readily available) within the control of Sc 
installation or of the post ocC serving it. However, a 
modification which makes the terms of the otherwise #m-
ceefaul bid more favorable to the Goveinmet will be coo-
sidered at any time it it received and may thereafter be 
accepted.


(b) Bidders using certified mail are cautioned to obtain 
a Receipt for Certified Mail showing a legible, dated post. 
mark and to retain such receipt againaf the chance that it 
will be required as evidence that a late bid was timely 
mailed, 

(c) The time of mailing of late bids Submitted by regis. 
tered or certified mail shall be deemed to be the last minute 
of the date shown in the postmark on the reritered mail 
receipt or registered mail WPvppr or on the Receipt for 
Certified Mail uls the bidder fureisite evidence from 
the poet 1cc estation of mailing which establishes an 
earlier time. In the case of certified mail, the only accept. 
able evidence is as follows: (1) where the Receipt for 
Certified Mail identifies the post office station of mailing,
evidence furaished by the bidder which establishes that 
the blusinese day of that station ended at an earlier time, 
in which case the time of mailing shall be deemed to be 
the last minute of the business day of that station; oran eray in ink on the Receipt for Certified Mail shtowing() 
ant time ofming andpt he inthethe time Of mfailing andtiteinitials ofof the postitfopostal emloyleeal empoie 

receiving the item and making the entry, with appropriatewritten verification of sucht entryl from thes post office se 
tion of mailing, in which case thr time of mailing shall be
the time shown in th entry. Ifth e postmark on ths 
original it ery. If the not s a te 
t bid shallR inot be considered. 
th. ofbe yotherwisebihdal cns.idd, 

. Withdrawal of Bids. Bids eay be withdrawn by 
written or telegraphic request received from bidders por 
to the time set for opening of bids. 
102.11 Combiaatiom or Conditional Bils. No combination 

bids, other than those specifically provided for in the Bid
Forms by the Government will be considered. Conditional 
bids will be considered when so stated in the special
provisions. 

102.12 Public Opening of Bids. The following clause of 
SF22 applies and shall prevail in event of any conflict in 
the contract provisions: 

9. Public Opening of Bids. Bids will be publicly opened 
at the time set for opening in the InvitatiOn for Bids. 
Their content will be made public for the information of 
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bidders and others interested, who may be present either 
03 

in person or by representative.
102.13 Disqualification of Bidders. The Governmeit re

serves the right to disqualify a bidder for any of the ftllow
ing reasons, or as otherwise set forth in the standard forms C. 
contained in the Invitation for Bids: 

(a) Lack of competency as revealed by the financial state- C 
ment and experience questionnaires required under subsec- 3 
tion 102.01. 
(b) Uncompleted work which, in the judgment of the 

Government might hinder or prevent the prompt completion 
of additional work if awarded. 

(c) Failure to pay or satisfactorily settle all bills due for 
labor and material on former contracts in force at the time 
of advertisement for bids. 

(d) Failure to comply with any qualification regulations 
of the Government. 

(e) Default under previous contracts. 
(f) More than one bid for the same work from a bidder 

under the same or different name. 
(g) Evidence of collusion among bidders. Participants

in such collusion will receive no recognition as bidders for 
any future work of the Government until any such pbr. 
ticipant shall have been reinstated as a qualified bidder. 

(h) Otherwise not responsible.102.14 Material Guarantee. The following clause of 
the and prevail inSF23-Ain contractappliesprovisions:shell event of any conflict 

in TE ActproKiaNonIP9. MATERIAL AND WORKMANSHIP 
(a) Unless otherwise specifically provided in this con

tract, all equipment, material, 
and articles incorporated

in the work covered by this contract are to be new and of
the most suitable grade for the purpose intended. Unless


specifically provided in this contract, reference
 
to any equipment, material, article, or patented process,
 
by trade name, make,' or catalog numbse. shall be regarded
 
as establishinL, a standard of quality and shall not be
 
construed as limiting competition, and t(r Contractor mayv,
 
at his option, se anY equipment, imater al, article, or proc.
 
ess which, in !he judgment of the Cot tracting Officer, is
 
equal to that named. The Contractor shall furnish to the
 
Contracting Officer for his approval the name of the manu
facturer, the model number, and oth(r identifying data
 
and information respecting the perforanu nce, capaeity,
 
nature, and rating of the machinery and mechanical and
 
other equipment which the Contractor contemplates in
corporating in the work. When required by this contract or
 
when called for by the Contracting Officer, the Contractor
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shall furnish the Contracting Officer for approval full in.

formation concerning the material or articles which 
 he 
contemplates incorporating in the work. When so directed, 
samples shall be submitted for approval at the Contrac. 
tor's expense, with all shipping charges repaid. Machin. 
cry. equipment, material, and articles installed or used 
without required approal shall be at the risk of subse, 
quest rejection. 

(b) All work under this contract shall be performed in 
a skillful and workmanlike manner. frhe Contracting Oc 

cer may. in writing, require the Contractor to remove 

from the work any employee the Contracting Officer deems 

incompetent, careless, or otherwise objectionable, 


Section 103.-AWARD AND EXECUTION OF 

CONTRACT 


103.01 Consideration of Bids. After the bId. are opened 
and read, they will be compared on the basis of the summa-
tion of the products of the approximate quantities shown in 
the bid schedule by the unit bid prices. The results of such 
compa-4ions will be immediatelythe t o a availableuit bdto pice ~.(3).. btweniscrpany the public.an Inthe ,..nt of a discrepancy between unit bid prices and ex. 
tensions, the unit 	bid price will govern. 

entseLThe103.02 Award 	 105.2 Aardof cluseofof CAentract. at~win F22SF23-A 
applies and shall prevail in event of any conflict in the 
contract provisions: 

The foiowing clause of SF22 

10. Award of Contract. (a) Award of contract will be 

made to that responsible bidder whose bid, conforming 
to 

the invitation for bids, is most advantageous to the Gov-

ernment, price and other factors considered. 


(b) The Government may. when in its interest, reject 

any or all bids or waive any informal;- in bids received,


(c) The Goiernmrnt may accept ani item or combina-
tion of items of a bid, unless precluded by the invitation 

for 
bils or the bidder includes in his bid a restrictive 

limita fion, 

The Award will be made by written acceptance to the 

succo'sful bidder within the ptriod sP;cified in the Bid 
Forms. 

103.03 Reserved. 
103.04 Retan of Bid Guarantee. All bid guarantees

other thn bid bonds. except those of the two lowest bidders, 
may be rturned immediately following the opening and 
checking of the bids. The retained bid guarantee of the 
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unsuccessful of the two-lowest bidders will be returned 3
within 1I) days following the award of contract and that of 
the successful bidder will be returned after satisfactory
bonds have been furnished and the contract has been 
ejecuted. 0 

See subsection 102.08 for general instructions on bid . 
guarantees. 

103.05 Contract and Bonds. The following clause of SF22 
applies and shall prevai' in event anyof conflict in theo

!n . Contract and 	 Bonds. The bidder whose bid is ac 
cepted will. within the time established it the bid, enter 
into a written contract with the Governirnt and, if re

quired. furr'sh performance and payment bonds on Gov
ernment standard forms in the amount indicated in the
 
invitation for l,s or the sperifications. (See below).
 
(a) A performance bond in the penal amount of 100 

percent of the contract price at the time of award.(b) A payment bond as follows: 
the penal amount(I) When theshallcontractbe 50pricepercentis notof the contract price;more than 41,000,000, 

(2) W hen the contract price 
(2) When the contract price is more than l1,000,000. 

but not more than $5,000,000, the penal amount shall be 
40 percent of thethe priceprice is thanWhen contractcontract andmore $5,000,000,h ea mutsalb 25000 
the penal amount 	shall be $2,500,000. 

Bond The In clausealao applies and shall prevail(c) Additional Security. followingevent of anyof 
c l in a shons: 
conflict In the contract provisions: 

16. Additional Bond Security. 
If any surety upon any bond furnished in connection
 

with this contract becomes unacceptable to the Govern
ment, or if any such surety fails to furnish reports as
 
to his financial condition from time to time as requested

by the Government, the Contractor shall promptly furnish
 
such additional security as may be required from time to
 
time to protect the interests of the Government and of
 
perisons supplying labor or materials in the prosecution of
 
the work contemplatet 4y the contract.
 
103.06 Reserved 
103.07 Failure to Execute Contract. If the successful 

bidder does not ex.-ute the contract and furnish bonds in 
accordance with the provisions contained in the Bid Forms,
the Government will retain an amount from the bid guaran
tee equal to the difference between the bid amount and t;e 
cost to the Government of procuring the required work. if CD 
the latter amount be in excess of the former. 
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Section 104.-SCOPE OF WORK 
104.01 Intent of Contract. The Intent of the contract

isto provide for the construction and completion in every
detail of the work described. The Contractor shall furnish all 
labor. materiah equipment, tools, transportation and sup.plies required to c-.nplete the work in accordance with the
plans. specifications and terms of the contract, 

104.02 Alteration of Plans or Character of Work. Th2
following clauses of SF23-A apply and shall prevail in 
event of any conflict in the contract provisions: 

CHANGES 
(a) The Contracting Officer may, at any time. without 

rotice to the sureties, by written order designated or indi-cated to be a change order, make any change in the work
within the general scope of the contract, including but 
not limited to changes." 
(i, in the specifications (including drawinv.o and de-

gigols); 
(ii) in the method or manner of performance of the

work; 
(iii) in the Government-fvr-.ished facilities, equipment,

materials, services, or site; or 
(iv) direc!.ng acceleration in he performance of thework. 
(b) Any other written order or an oral order (which 

terms as used in this paragraph (b) shall include direc-tion. instruction, interpretation, or determination) from
the Contracting Officer, . hich causes any such change,
shall be treated as a change order under this clause, pro-
vided that the Contractor gives the Contracting Officerwritten notice stating the date, circumstances, and source
of the order and that the Contractor regards the order as 
a change order, 

(c) Except as herein provided, no order, statement, or
conduct of the Contracting Officer shall be treated as a
change under this clause or entitle the Contractor to an 
equitable adjustment hereunder. 

(d) If any change under this clause causes an increase 
or decrease in the Contractor's cost of. or the time
required for, the performance of any part of the work un-
der this contract, whether or not changed by any order, 
an equitable ad)ustment shall be made and the contract 
modified in writing accordingly: PROVIDED, 11OWEVER,
That except for claims ba&ed on defective specifications, no 
claim for any, change under (b) above shall be allowed
for any costs incurred more than 20 days before the 

161.1ph
 

Contractor gives written notice as toefit, required: AND 3 
PRO!'IDFD FtURTIIER, That in the case of defectivespecifications for uhich the 
the 

Government is responsibhl,
-quitable adjustmen" shall include any increased cost


reasonably incurred by the Contractor in attempting to
 
comply uwith such defretire specifications.
(r1 If the Contractor intends to assert r claim for an
equitable adjustment under this clause, he must, within 3
in days after receipt of a uritten change order under (a)
above or the furnishirg of a written notice under (b)

above, submit to the Contracting Oieer a written state
ment srttiny forth 
the general nature and monetary extentof such claim, unless ths period is ert'nded by the Goern.
 
ment. The statement of claim hereunder may be ineldd
 
in t.e- notice under (b) above. 

(f) No clim by the Contractor for an equitable ad
iustment hereune'er sAnll be allowed if 
 asserted after final 

Payment under this cuntract.
 
DIFFERING SITE CONI)TION'S
 

(a) The Contractor shr.ah promptly: and before such

conditions are disturber". notifV the Cont-; 
 ng Officer in

writing of: (1) Subsurfice or latent p1 -1 conditions
 
at the site differing materially from the.- .ndicated in

this contract, or (2) unknown physical conditions at thssite. cf an unusual nature, differing ma'rially from
 
those ordinarily encount-red and generally recognized as
 
inhering in work of tWe character provided for in this
 
contract. The contractin Officer shall promptly investi
gate the conditions, andt .f he finds 
 that such conditions 
dcmaterially so diifer and cause an icrease of decrease
 
in the Contractor's cost of. or the time 
 required for, performnarte of any part of the work utider this contract,
whether or nof changed as result of sucha conditions, an
equitable adjustment shall be made and the contract modi
fied in writing accordingly.
 

(b) No claim of the Contractor under this clause shall

be allowed unless the Contractor has goien the notice 
re
quired in (a) abate; provided, however, the time pre
scribed therefor may extended
be by the Government. 

(c) No claim by the Contractor for an equitable adjust.

ment hereunder shall be o'lowed 
 if asserted after fnal
 
payment under this contract.
 
It is mutually agreed that it inherent in nature ofis the 

highway construction that Fome changes in the plans andspecifications may necessary thebe during course of con
structio,, to adjust them to field conditions and that it is of 
Toe essence of the contract to recognize a normal and Px
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104A2. 

pected margin of change within the meaning of the clauses
"Changes" and "Differing Site Conditions" in the "General
Provisions" of the contract as not requiring or permitting 
any adjustment of contract prices:

(a) When the quantity of work to be done or material tobe furnished under any major item of the contract is in-
creased to more than 125 percent of the quantity stated 
in the bid schedule then either party to the contract, upondemand, shall be entitled to an equitable price adjustment 
on that portion of the work above 125 percent of the quan-
ity stated in the hid schedule. 

(b) When the quantity of work to be done or material 
to be furnished under any major item of the contract isreduced to less than 75 percent of the quantity stated in
the bid schedule then either party to the contrac*, upon de-mand, shall be entitled to an equitable price adjustment
the work quantity actually performed, 

for 
limited to a total pay-

ment not more than 75 percent of the amount originally bid 
for the Item. 

Payment for work occasioned by changes )r alterationswill be made in accordance with the provisions set forth 
under subsection 109.03. If the work is of suflicitnt magni-
tude as to require additional time in which to complete theproject, such time adjustment may be made in accordance 
with the provisions of subsection 108.06.

104.03 Reserved 
104.04 Maintenance of Traffic. Unless otherwise provided,

the existing road while undergoing improvements shall be
kept open to all traffic by the Contractor. Where so pro-
vided on the plans or in the speciat provisions, the Contrac-tor may bypas? traffic ovrr an approved detour route or byapproved part-width construction. 

The Contractor shall keep the portion of the project being
used by public traffic, whether it be through or local traffic, insuch condition that traffic will be adequately accommodated, 
He shall also provide and maintain in a safe conditiontemporary approaches or crossings and intersections with
trails, roads. streets, businesses, parking lots. residences. 
garages and farm%.: provided, however. snowthAt removalwill not be required of the Contractor. lie shall furnish and
apply water or us,' other satisfactory means far dust
control. 

The Contractor shall bear all expense of maintaining
traffic over the section of existing road undergoing improve-
ment and of constructing and maintaining such approaches,
crossings, intersections, and other features as may be neces-sary, without direct compensation, except as provided in(a), (b), and (c) below. 
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(a) Special Detours--When the bid schedule contains 
an item for "Maintenance of Drturs' or "Removing Exist- 'a ,ng Structures and MainLaining Traffic", then the payment CDfor such item will cover all cost of constructing and maintaining such detour or detours. i nl.ding the construction of 01any and all te'mporary bridges and accessory features antithe removal of the same,. and obliteration of the detour road. 
Right-of-way for temporary highways or bridges called forunder this paragraph will be furnished by the Government. 

(b) Maintenance. (f Traffic" l)uring Susp-nion of Work.--
During any suspension, the Contractor shall make passable
and shall open to traffic such portims of the project and 
temporary roadways portit-nsor ther-ef as may be direct-'dby the Engineer for the temporary accommodation of neces
sary traffic during the anticipated period of suspension.
Thereafter, and until an issuance of an order for the resumption of construcuon operations, the maintenance of such 
a temporary route or line of travel., if done by the Contractor 
will be 33 directed, and will be paid for in accordance with
subsection 1(904.

Whi'n work is resumed, the Contractor m.,all replace or 
renew any work or material lohst or damaged because of
such temporary Le of the project; shall remove to the extent directe.d by the Encin,'.r asy work or materials used in 
the temporary maintenance there-of by the Government andshall complete the project in every respect as though itsprosecution had been continuous and without interferences. 
All work performed as during suchdirected suspen-ions,
will b' paid for by the Government at contract prices,
agreed prices, or force account. 

(c) Flagmen and Pilot Car Operators.- If the spi.cial pro
visions permit inyme'nt to be made in full or in part for thelabor costs of flagmen and pilot car operators furnished with
the prior approval of the Engineer. such payment will bemade in accordance with rubm.ction 109.0J4(a). excluding 
payment for foremen. 

104.05 Rights in and Use of Materials Found on the

Work. The Contractor. with 
the approval of the 1ngineer, 
rnay use on the' project such stone, gravel, sand, or othermat-rial d'termined suitable by the Engineer. as may be
found in the excavation and will be paid both for the excava
tion of such materials at the corresponding contract
unit price and for the pay items for which the excavatedmaterial is used. lie shall replace at his own eywense withother acceptable material all of that portion r( the excava
tic,n material so removed and used which was needed for usein the embankments, backfills, approachen, or otherwise. No (Dcharge for the materials so used will be made against the X 
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Contractor. The Contractor shall not excavate or removeany material from within the highway location which is not 
within the grading limits, as indicated by the slope and grade 
lines, without written authorization from the Engineer.

In the event the Contractor hea produced or processed
materials from lands of the Government in excess of tho 
quantities required for performance of this contract, the 
Government may take possession of such excess materials, 
including any waste material produced as a byproduct, with.out obligation to reimburse the Contractor for the cost of 
producti n., or may require the Contractor to remove 
such materials and restore the premises to a satisfactory
condition at the Contractorvs expense. This provision will not 
preclude the Government from arranging with the Ccntrac-
tor to produce material over and above the contract needs,Payment for which will be by mutual agreement betweenthe Government and the Contractor. 


Unless otherwise provided, the material fron' any existing
abandoned structure may be used temporarily by the Con-
tractor in the erection of the replacement structure. Such 
material shall not be cut or otherwise damaged except
wth the approval of the Engineer. 

104.06 Fial Cleaaning Up. Before final acceptance, the
highway, borrow pits, and all ground occupied by the Con-
tractor in connection with the work shall be cleaned by him 
of all rubbish, excess materials, temporary structures, and 
equipment; and all parts of the work shall be left in an 
acceptable condition. This work will be considered necessary
work auxiliary to the accomplishmeat of the contract and 
no direct payment will be made therefor. 

Section 105.-CONTROL OF WORK 
106.01 Authority of the Rgineer; Sumpension of Work.The Engineer will decide all uestions which may arise as 

to the quality and acceptability of materials furnished and 
work performed and as to the rate of pro -ess of the work;
all questions which may arise as to the interpretation of the 
plans and specifications; all questions as to the acceptable
fulfillment of the contract on the part of the Contractor.The Engineer's decision will be .ased on engineering judg-
ment, taking into consideration all facts, the inherent varia, 
tions in the processing and testing of highway materials, past 
experiences, research finding, and other factors bearing on 
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the iue. Ineluiing all regulations, instructions, and guide
lines established by the Government for administration of 
contract work. Such tests as the Engineer deems necessary 
may be taken to ascertain the degree of conformance of the 
material or viork in question with the plans and apecifica- 0.L 
tions. .
 

The Engineer will have the authority to suspend the work 
wholly or in part due to Zhe failure of the Contractor to correct conditions unsafe for the workmen or the general public;
for failure to carry out provisions of the contract; for 
failure to carry out orders; for such periods as he may 0)
deem necessary due to unsuitable weather; for conditions 
considered unsuitable for the prosecution of the work or 
for any other condition or reason deemed to be in the publicinterest. Suspension of work on some but not all items willbe considered "partial suspension". Suspension of w rk on 

all items will be considered "total suspension". Work of an 
emergency nature ordered by the Engineer for the conven
ience of public traffic, and minor operations not affected by 
nor connected with the cause of suspension, if permitted by
the Engineer, may be performed during a period of total 
suspension. 

Any adjustment o: contract time for suspension of work 
will be made as provided in subsection 108.06 and 108.09. 

105.02 Plans and Working Drawings. Plans furnished by
the Government will show lines, grades, typical cross see
tions of the roadway, location and construction details of
 
all structures and a summary of items appearing on the
 
bid schedule. Only genera" features will be shown for steel
 
bridges. The Contractor shall keep one set of plans available
 
at the work site at all t.mes.
 

The plans shall be supplemented by such working draw
ings as are necessary to adequately control the work. Work
ing drawings for structures shall be furnished by the Con
tractor and shall consist of such detailed plans as may be
 
required to adequately -ontrol the work and are .. t included
 
in the plans furnished by the Government. They shall include stress sheets, shop drawings, erection plans, ialsework
 
plans, cofferdam plans, bending diagrams for reinforcing

steel or any other supplementary plans or imilar data re
quired of the Contractor. All working drawings must be
 
approved by the Engineer, but it is mutually agreed that
 
the Contractor shall be responsible for accuracy of dimensions and details and for agreement and conformity of his

working drawings with the contract plans and specificatinns.

This approval shall not operate to relieve the Contractor of
 
any of his responsibility under the contract for the success
ful completion of the work. X
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Shop detail drawings and other working drawings shall 
not exceed 22 inches by 36 inches in size. Three sets of blue 
prints or other acceptable type copies shall be submitted to 
the Engineer for his purposes, one set of which will be re-
turned to the Contractor with desired revisions noted thereon,
After correction and approval, five additional sets of prints or 
copies shall be given to the Government. Upon completion of 
fabrication, the original tracings, or one set of reproducible
prints or tracings, shall be furnished to the Government. 

The contract price shall include the cost of furnishing
all working drawings. 

105.03 Conformity with Plans and Speifications. All 
work performed and all materials furnished shall be in 
reasonably close conformity (see definition) with the lines, 
rrdes, cross sections, dimensions and material requirementssho'n on the plans or indicated in the specifications,

Plan dimensions and contract specific ationvalues be 
considered as the target value to be strived for and omplied
with as the design value for which any deviations are allowed. 
It is the intent of the specifications that the materials and 
workmanship shall be uniform in character and shall con-
form as nearly am, realistically possible to the prescribed 
target value or to the middle portion of the tolerance range.
The purpose cf the tolerance range is to accommodate oc.casional minor variations from the median sone that are un-
avoidable for practical reasons. When a maximum or mini. 
mum value is specified, the production and processing of the 
material and the perfranne of the work shall be so con-
trolled that material cr work will not be preponderately of 
borderline quality or dimension. 

In the event the Engineer finds the materials or the fin-
ished product in which the materials are used not within
reasonably close conformity with the plans and specifications
but that reesonably accept-ble work has been produced, he
will then make a determination whether the worL will beaccepted and remain in place. In this event, the Engineer
will issue a change order which will provide for an appro-
priate adjustment in the contract price for such work ormaterials as he deems necessary to conform to his deter-
mination based on engineering judgment.

In the event the Engineer finds the materials or the
finished product in which the materials are used or the work 
performed are not in reasonably close conformity with theplans and specifications and have resulted in an inferior or
unsatisfactory product such work or materials shall be re-
moved and replaced or otherwise corrected by and at the.expense of the Contracto~r. 
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See also subsection 105.11. 3 
105.04 Coordination or Plans, Speriicetioms, and General 

Provisions. These specifications, the supplemental specifica
tions. the plans, special provisions. General Provisions and all 
supplementary documents are essential partr of the Contract. 0. 
and a requirement occurring in one is as binding as though Coccurring in all. They are intended to be complementar' and 
to describe and provide for a complete work. In case of 3 
discrepancy, calculated dimensions will govern over scaled 
dimensions; plans will govern over standard and supple
mental specifications; supplemental specifications will gov- 0) 
ern over standard specifications; special provisions w " 
govern over both standard and supplemental specificatior
and plans; and the "General Provisions" of the contract will 
prevail over the plans, supplemental and atandard specifi
cations, and special provisions.

Standard Forms used as contract documents will prevail 
over conflicting requirements in the upacifications.

In subsection 105.05 below and in Clause 2, SF23A of 
the General Provisions, the term "speciflcatiou" is in
terpreted to mean job specifications of a nature corr
sponding to "special provisions", as defined in subsection 

i0102 and not the standard specifiction that are of ,eneral
application.

The Contractor shall take no advantage of ary apparent 
error or omission in the plans or specifications. In the event 
the Contractor discovers such an error or omission, he 
shall immediately notify the Engineer. The Engineer will 
then make such corrections and interpretations as may bedeemed necessary for fulfilling the intent of the plans and 
specifications.

105.05 Cooperation by Contractor. The Contractor will
be supplied with a minimum of two sets of approved plans
and contract assemblies including special provisions.

The following clause of SF23-A also applies and shall pre
vail in event of any conflict in the contract provisions:

2. Specifications and Drawings 
The Contractor shall keep on the work a copy of the


drawings and specifications and shall at all time& give

the Contracting Oficer access thereto. Anything mentioned
in the specifications and Rot shown on the drawings. or

shown on the drawings and not mentioned in the specifi
cations. shall be of like effect if
as shown or mentiewed
in both. In case of diference between drawings md
 
,pecifications, the specifications shall govern. i cae 
 of 
discrepancy either in the figures. in the drawings, or in (Dthe specification ., the matter shall be promptly submitted 
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1.11s 0 
determinaton in writing. Anw adjustment by the Cotrac. limits of the same project. He shall join his work with that 
toy without such a determination shall be at he own risk 
and eronse. The Contracting Oicer shall furnish from 
time to tame such detail firand other inorhtion 
as he may onuder daw nd otherinformaiig. 

asmayhe c nsiencehsaMy unless otherwise provided.105.5 Cooperation with Utilities. The Government will 
notify all utility companies, all pipe line owner. or otherparties affected, and endeavor to have all necessary adjust,-
ments of the publiccorr privatepf i v t eutility fixtures, pipe lines, dme n s t e u b lti i t y fi t u r ands . pi p l n es a 
other appurtenances within or adjacent to the limits of con-struction, made as soon as practicable, 

Water lines, gas lines, wire lines, service connections, 
w ater n gas es, wate and sevalve boxes, light
strandgas mabearbsstandards, cableways, signals,. wna andand alla othe utiutility s.li tother appur. 

tenances within the limits of the proposed construction which 

'a 
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are to be relocated or adjusted are have ben carelessly or willfully destroyedto be moved by othersstksomashvebncrlslyrwifuydsryd
at their expense, except as otherwise provided for in the 
spteir pviins, e an othewiseprovid fof
special provisiona or as noted on the plans.

It is understood and agreed tht the Contractor has con. 
sidered in his bid all of the permanent and temporary utility 
appurtenances in their present or relocated positions as 
shown on the plans and that no additional compensation will 
be allowed for any delays, inconvenience, or damage sus-
tained by him due to any interference from the said utility 
appurtenances or the operation of moving them. 

In general, the contract will indicate various utility items, 
certain of which are to be relocated or adjusted by the utility 
owner and others which are to be relocated or adjusted by
the Contractor. The special provisions will indicate the meansof a j ud c~t on, f by the tilty wn-an
a y, n c se o falur 

of adjudiction if any, In case of failure by the utility own-
eus to comply with their responsibility in relocating or ad-
justing10517/their facility. Betwm Th. followingCoopermion Coutraetra. 

claue operAapioBeteesn shallpri iTent fofony
clause of SF23-A applies and shall pcevaal in event of any


14. Other Contracts 
The Goverment undertake or award other 

tract for additional work and the Cotwactor hall fully 
tras fr work dtheaditional o Contractdo r allnot ecooperate with such other contractors ad Government 
emplopres and carefully fit his own work to such cer.tional work as may. be directed bl. the Comitractw-"r addi-
theontor s cmbeodieted the o.t.- . 
The Conitractor AMl t commit 6r Permit 
&AV C'which will interfere with the performance of work by any 
other contractor or by Government employees.
The Contractor shall arrange his work and shall place

and dispose of the materials being used so as not to inter-fere with the operations of the oher contractors within the 
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of the others in an acceptable manner and shall perform it 
in proper sequence to that of the others. 

105.08 Construction Stake. Lines and Grades. The 
Engineer will set such initial construction stakes establish-
ing lines, slopes, and continuous profile-grade in road work, 
and reference lines and bench marks for bridge work, culvert
work. protective and accessory structures and appurtenances
asitheh may deem necessary, and will furnish thea ll ne ce ssa ry inf o rma t io n Contractorrela t i ng to lin es . slo pe s a nd

itales say inomaion rela ti t t ine.s o ndgrades. These stakes and marks will constitute the flrd con
trol by and in accordance with which the Contractor shall
establish other necessary controls and perform the work.
tionTheof Contractor and marks. and if any ofall stakes will be held responsible forthetheconstructionpreerva
stakes or marks 

or disturbed by the Contractor, the cost to the Government
replacing them may be charged against him and may bededu,-ted from the payment for the work.
Th.. Contractor shall notify the Engineer of atnarent 

errors discovered in Initial stakeout before the affected work 
is begun. Should work be performed in accordance with in
ac.urate initial takout made by the Engineer and not dis
covered by the Contractor, payment for such work and any
directed correction thereof will be made at applicable unit 
prices of the contract unless such work differs substantially
from that described on the plans or in the specifications, in 
which case the provisions of subsection 109.04 will apply.

105.09 Designation of Engineer. Each project will have 
Engineer designated as a epre se ntative of the C ontract

ing Officer, r-ith authority in accordance with subwtion 
105.01. The Contractor will be notified of the identity of this 
Fnwi!eerFcne before work hem beun.eoewr psbgn 

105.10 Duties of the Inspector. Inspectors employed by
the Government are authorized to inspect all work done and 
materials furnished. Such inspection may extend to all or 
any part of the work and to the preparation, fabrication or 
manufacture of the materials to be used. Th.- inspectors are 

authorized to alter or waive the provE-.n of the contract. The inspectors are not authorized to issue instruc
toscnrr otepasadPeiiain.othe plans and specifications, or tooataact astions contrary to 
foreman for the Contractor. He (Inspector) shall have the
authority to reject materials or suspend the work until anyquestions at issue can be referred to and decided by the 
Endiear.
 

10.i I pectr. of Work. The following clause of
SF23-A applies and shall prevail in event of any conflict incontract provisions: 
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10. Inspection and Aee-e and material. If such work is found to be defective or non(a) Except as otAerwie providtd in this ctract. in-3 
spection and test by the Government of material and work. conforming in any material respect, due to the fault of the 
manship reqired by this contract shaltl be made at reason- Con"' otor or his subcon tractors, he shall defray all the 
able times and at the site of the work. unless the Contract- epedee of such examination and of satisfactory recRixgf Ob'vr determines that such inspection or trot of etruction. If. however, such work is found to meet the 0.material erwhich to be incorporated in the work shall requirements of the contract, an equitable adjustment 
be made at e place of productionemanufacture, or ship shall be made in the contract price to compensate the 
bewt of such maerial.To the extent specifid by. the Co- Contractor for the additional services involved in suck 
ercting Ofcer at Totime of determting to make of-site exrniinution and reconstruction and, if completion of the

work has been delayed thereby, he shall, in additio^, be 
inspection or test, such inspection or test shall be conclu. grated a suitable eptoior of time. 
sive as to whether the material involved conform. to the
contract requirements. Such off-its inspection or test shal (f) Unless otherwise provided inby Government be this contract,promptly.accept-asance the shall made as 
not relieve the Contractor of responsibility for damage to practicable after completion and inspection of all work 
or loss of the material prior to acceptance, nor in any way rquie b fti contrat a nc shall bf al and 
afect the continuing rights of the Government after ac- conclusive except as regards latent defects, fraud, or such 
ceptance of the completed work under the terms of para- gos mis t asm a a oent fraud, or suth 
graph (f) of this clause, except as hereinabove provided. grosnmistakes as mau amount to fraud, or as regard the 

(b) The Contractor shall, without charge, replace anty Se. also subsections 105.03 and 105a6. 
material or correct any workmanship found by the Govern- W n anm o orsubdivtioon 

ment not to conform to the contract requirements, unless When any unit of government or political subdivision or 
in the public iWterest the Government consents to accept ny railroad corpora th onI, pay a portion of the cost of 
such material or workmanship with an appropriate ad. tile work eovere-d br the ontpct, its rk.epective reprsent 
justment in contract price. The Contractor shall promptly nse inspect the work. Such inspectiontives will ho-.r right to 
segregate and remove rejected material from the premises. will in no r such ailuch unit of government or political 

(c) If the Contractor does not promptly replace re- subdivision or such railroad corporation a party to the con
jected material or correct rTjected workmanship, the Gov- tract, and will in no way interfere with the rights of either 
ernment (1) may, by contract or otherwise, replace suck 105.12 Rem,,val oa' amd Unauthoriaed Werc.party hereunder. Unacceptable 
material or correct such workmanship and charge the cost Work determin ,d to be unacceptable, in accordance with sub
thf~reof to the Contractoror (f) "tay termina~te Mhe Con-.okdtri dt euacptbe nacrac ihsbtractor's right to proceed in accordance with Clate 5 of section 11, .03. .hall be removed immediately and replaced in 
theorGeneral Pro cesions. an accepU t lr manner. No work shall be done without lines 

the ehe nra to sall pand Viadet having been given by the Engineer In accordance 
(d) The Contractor shall furnish promptly, without with subset ion 105.08. 

additional charge, all facilities, labor, and material reasoni- Work donL contrary to the instructions of the Engineer. 
ably needed for perfornsing suck safe and convenien! work done beyond the lines shown on the plans, or as given,
insp ion and test as may be required by the Contracting except as herein specified, or any work done withoet 
Officer. All inspection and test by the Government shall authority, will be considered as unauthorized and will not be 
be performeE in such manner as not unnecessarily to delay paid for under the provisions of the contract. Work so done 
the work. S- -al, fullsize, and performance tests shall be may be ordered removed or replaced at the Contractor's 
j-rformed as described in this contract. The Contractor expense.

shall be charged tvith any a6d.>tional cost of inspection See also subsection 105.11.
 
when material and workwmnship are not ready at the time 105.13 Load Restrictions. The Contractor shall comply


tspecified by, the At v actor for its inspection, with all legal I)ad restrictions in the hauling o materials on 
(e) Should it , consicr.- ectssarvor advisable by public roads beyond the limits of the project. A special 

the Government at any time ... Ire acceptance of the entire permit will not relieve the Contractor of liability for damage
work to make an examinatioi of work alr'-dy completed, which may result from the moving of equipment. 
by removing or tearing out sew-. he Con..dctor shall, on The operation of equipment of such weight or so loaded 
request, promptly furnish axll * -,'tary facilities, labor. as to cause damage to structures or the roadway or to any 
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1-15S .13 _ _ ____ -___-- C) 
.ther type of construction will not N) permitted. Hauling of 
mate."nls over the bose ctue or su.face course under con-
Rtnucti'n shall be limited as directed. Nlo loads will be per-
mitted on a concrete pavement, base or structure before the 
expiration of the curing period. In no case shall legal load 
limits be exceeded unless permittetW in writing. The Con-
tractor shall be liable fcr ail damage done by his hauling
equipment, 

105.14 Maiatonare of te Work During Constructiom. 
The Contractor shall maintain the work during construe-
ikv%and until tOe prolect iWarcepted. This maintenance shall 
be posecutd as required with adeqiAste equipment and forces 
to the end that th.i !'.:dwsy or st:uctures are kept in satis-
:*Aciory condik;i, at all times. 

In the case )f a contract f".r the placing of a course upon 
a course or subgrade prAviously onstructed, the Contractor 
shall maintain or restore t' previous course or subcrade 
to he specified etition before the succeeding course Is 
placed. 

All cost of nm work during construction r.nd be--o 

fore the proje . ted s.hall be included in the unit 
prices bid on V. .j pay itemns and the Contractor will 
not be paid an h.-% -1- amount for such work except as 
provided in subsection 104.04. 

105.15 Failure to Maintain Roadway or Structure. If the 
Contractor. at any time. fails to comply with the provisions 
of subsection 105.14, the Engineer will immediately notify 
the Contractor of such noncompliance. If the Contractor 
fails to remedy unsatisfactory maintenance with!n 24 hours 
after receipt of much notice the Engineer may immediately 
proceed to maintain the project, and the entire cost of this 
maintenance will be deducted from mcnies due or to become 
due the Contractor on his contract. 

105.16 Acceptance. 
(a)PartialAcceptance.-If at any time during the prow-

cution of the project the Contractor substantially completes 
a unit or portion of the project, much as a structure, an 
interchange, or a section of road or pavement, he may re-
quest the Engineer to make final inspection of that unit. If 
the Engineer findis upon inspection that the unit has been 
substantially completed in compliance with the contract he 
may accept that unit as being completed and the Contractor 
may be rliev-d of further responsibility for that unit. Such 
partial acceptance shall In no way void or alter any of the 
terms of the contract. 

(b) F'nal Acceptanc.-Upon due notice from the Con-
tractor of presumptive completion of the entire project, the 
Engineer will make an inspection. If all construction pro-
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vided for and contemplated by the contract i. found com.
pled in reasonably clae conformity with the contract re- 3 

quirements. that inspection will constitute the final
 
inspection and the Engineer will make the final acceptance
and notify the Contractor in writing of this acceptance and 0.
 
of the date after which no further time will be charted.
 
If.however, ,h.inspection discloses any work, in whole or 

in part, as being unsatisfactory, the Engineer will give the 
Contractor the necessary instructions ior correction of such
 
work, and the Contractor shall immediately comply with and ,
 
execute such instructions.
 

Upon correction of the work. another inspection will be 
made which will constitute the final inspection provided the 
work has been satisfactorily completed. In such event, the 
Engineer will make the final acceptance and notify the 
Contractor in writing of this acceptance as provided above. 

See also subsection 105.11. 
105.17 Claims for Adjustment and Disputes. If, in any 

case, the Contractor deems that additional compensation is 
due him for work or material not clearly covered in the con
tract or not ordered by the Engineer, the Contractor shall 
notify the Engineer in writing of his intention to make claim 
for such additional compensation before he begins the work 
on which he bases the claim. If such notification is not given. 
and the Engineer is not afforded proper facilities by the Con. 
tractor for keeping strict account of actual cost as required, 
then the Contractor hereby agrees to waive any claim for 
such additional compensation. Such notice by the Contractor. 
and the fact that the Engineer has kept account of the cost 
as aforesarid, will not in any way be construed as proving or 
substantiating the validity of the claim. 

Nothing in this subsection shall be construed as establish
ing any claim contrary to the terms of subsection 104.02. 

The following clause of SF-23A also applies and shall 
prevail in event of any conflict in contract provisions

6. Disputes 
(a) Except as otherwise p-ovided in this contract, any


dispute concerning a question of fact arising under this
 
contract which isnot disposed of by agreement shall be
 
decided by the Contracting Oficer. who shall reduce his
 
decision to writing and mail or otherwise furnish a copy 
thereof to the Contractor. The decision of the Contracting 
Oficer shall be final and conclusive unless within S0 days
front the date of recept of such copy, the Contractor mails 
or otherwise futrnishes to the Contracting Oficer a written 
appeal addressed to the head of the agency involved. The .I 
decision of the head of t. agency or hia du y authorized 
representative for the determination of such appeals shall 
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be fin#c' and conclusive. This provision shall not be pleadedin any suit involtijig a question of fact arising under this 	
to produce a material meeting the specifications. It shall be 3understood that itcontract as limiting jwdicial review of any such decision to 

is not feasible to ascertain from samples
 
caxrs the limit for an entire deposit, and that variations shall be
where fraud by such offcial or his repreentative or considered as usual andboard is alleged: Provided, however, that any such decision 	

are to be expected. The Engineermay order procurement of materialshall be final and conclusive unless the is fraudulent 	
from any portion of a 0.same deposit and may reject portions of the deposit an unacceptor capricious or arbitrary or so grossly erroneous asnecessarily to 	 able.imply bad faith or is not supported by sub- Ii crushed aggregate is produced from designated gravel 3stantial evidence. In connection with any appeal proceed-	 pits, all oversize material encountered therein with diaming under this clause, the Contractor shall be aferded an eters of 12 inches or less shall be crushed and used ifopportunity to be heard and to ofer evidence in support of suitable.his appeal. Pendiig #net decision of a dispute Areunder, The Government may acquirethe Contractor shall proceed diligently with 	

and make available to thethe perform. Contractor 
ance of the 	 the right to take materials from the sourcescontract and in accordance with the Contract-ing Ofcev's decision. 	 designated on the plans and described under special provisions, together with the right to use such property as may
(b) This Disputes clause does not preclude conside.- be specificJ, for plant site, stockpiles and hauling roads.
tion of question, of law in conncction with decisions pro- Except for
vided for in parragph (a) 	 Case 1, Borrow. designiated sources will beabove. Nothing in this can- identified as either type A sources, for which the Governmenttract, however. shall be construed as making fisnal the assumes responsibility for the adequacy of acceptable matedecision of any administrative opleal, representative, or
board on a question cf law. 	

rials in accordance with paragraph I hereinafter or type B
 
sourees for which the Contractor 
 shall satisfy himself as to 
the quantity of acceptable material that may be produced Inaccordance with paragraph 2 hereinafter. The Contractor will
be rel'eved of any obligation to obtain the right to remove
material from type A or type B sources except that if anyroyalty charges are involved, they will beSection 106,-CONTROL OF MATERIAL 	 set forth in thespi-ial provisions and shall be paid by the Contractor. If 

166.01 Source of Supply 	 the Contractor elects toand Quality Requirements. type A 	 furnish material from other than 
Unless otherwise provided, all materials used 

or type B sources, he shall assume all responsibility

on the work and expense in connection with obtaining the right to remove
shall be furnished by the Contractor in reasonably close material therefrom including the payment of anyconformity to all quality requirements of the contract. 	

royalty
In charges.order to expedite the inspection and testing of materials, the

Contractor (1) Type A sources-Should the Contractor elect to
shall notify the Engineer of his proposed sources obtain material from a type A
of materials so that the materials -nay be approved 	 source and it is subsequentlyat the determined by the Engineer that due to causes beyond controlsource of supply before delivery is started, subject to theprovisions of subsection 106.03. If it 	
of the Contractor the source contains insufficient available acis found after tria! that 

sources 	
ceptable material to meet the contract needs, the Governmentof supply for previously approved materials do not will provide another source. In this event anproduce uniform and satisfactory products 	 equitable ador if the product justment in payment and contract time willfrom any source proves unacceptable at any time, the Con-	

be made in
accordance with subsectiontractor 	 104.02. Should the Contractorshall furnish materials from other sources, 	 choose, for someSee 	 other reason, to chance the sourcealso subsection 102.14. 	 of material from a type A source at which he has installed af96.02 Local Material Sourees 	 plant, 

(a) 	 no adjustment in payment or contract time will be made.Designated Sources.-Possible sources 
rials may be designated 	

of local mate- (r) Type B sources.-Should the Contractor elect to obon the plans and described in the tain material from a type Bspecial provisions. The quality 	 source and it is subsequently de.of material in such depositswill be acceptable in general, but the Contractor shall deter-
termined by the Engineer that the seure contains insufficientacct'ptable material to meet the contract needs and it becomesmine for himself the amount of equipment and work required ne, eaary for the Contractor to select a new source, or If the 

30 
31 



Contractor chooses, for some other reason, to change the 
source of material, no adjustment in payment or contract 
time will be made. r-a-gardles of the conditions which caused 
such insufficiency of acceptable material or of the fact that 
the Contractor has installed a plant at a type B source, 

(b) Contractor FurisAhcd Sources.-When material de-
posits are not designated in the special provisions, the Con-
tractor shall provide sources of material acceptable to 
the Engineer. 

When sources of material or material deposits are pro-
vided by the Contractor, the Government will assume the cost 
of processing samples to determine the suitability of the 
material. 

(c) Generol-When work areas, gravel pits or other than 
commercially operated borrow pits are located in or adjacent 
to live streams or other bodies of wa.*'. operations at the 
sites shall be so controlled, both during and after "ompletion 
of the work. that erosion will be minimised and sediment 
will not enter streams or other bodies of water. This may 
require segregating such areas by a dike or other barrier. 
treatment of pollutants by filtration, a settling basin or other 
means sufficient to reduce the sediment content to not more 
than that of the body of water into which it is discharged. 

Waste or disposal areas and construction roads shall be 
located and constrtmeted in a manner that will keep sediment 
from entering streams or other bodies of water, 

Where practicable, borrow pits, gravel pits, quarry sites 
and waste or disposal areas shall be located so that they will 
not be visible from the highway and shall be so ezavated 
that water will not collect and stand therein, unless other-
wise provided. Final restoration of borrow or waste disposal 
areas shall include grading, establishment of vegetative 
cover, or other necessary treatments that will blend the 
area into the surrounding area. 

N.0 Samples, Tests, Cited Speeilcatlims. All materials 
for which tests are specified will be inspected, and tested for 
acceptability by the Engineer before incorporation in the 
work. 

Any work in which untested and unaccepted materials are 
used without approval or written permission of the Enri-
neer will be performed at the Contractor's risk and may be 
considered as unacceptable and uncuthorized and may not 
be paid for. Unless otherwise designated, when a reference 
is made in the contract to a specification, standard, or test 
method adopted by AASHO, ASTM, GSA, or other recor-
niL-d national technical association, it shall mean the specifi.cation, standard, or test method (including interim or tents- 
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tive issues) which Is in effect on the date of advertisemet3 
for bids. Samples will be taken by a qualified representative 
of the Government. 

All materials being used are subject to inspection, test or 
retest and rejection at any time prior to incorToraUon into C. 
the work. . 

Copies of all tests will be furnished to the Contractor's 
representative at his request. 3 

Accepanve Sampling and Teablg 0) 
of Bituminous Materials 

A. Drining Transports at Point of Dischar 
The contractor shall provide a suitable unloading area at 

the project plant site for use by transport trucks that will 
assure complete drainage of the tanks while the material is
still fluid. 

B. Bituminous Material not Conforming with 

Specification Requirements 
Bituminous materials which do not meet the specification

requirements in any respect shall not be accepted and shall 
be removed from the work, including all portions of the work 
in which such nonconforming bituminou% material has been 
incorporated, unless, (1) there is a written request by the 
contractor for acceptance of the material under Clause 
10(b) of Standard Form 23-A of the contract at a reduced 
price. and (2) there is a determination by the engineer that 
the nonconforming material may be accepted and permitted 
to be used or to remain in the completed w)rk. If the engineer 
accepts the nonconforming material, payment for the actual 
quantity of the said material accepted and used in the wcrk 
will be made at a redvction from the contract unit price for 
conforming bituminous material; 85 percnt of the contract 
unit price when nonconformanccs are fe u in number, or in 
importance; 80 percent of the contract unit price when non
conformances are intermediate in number, or in Importance,
and 75 percent of the contract unit price when the noncon
formances are at or near the maximum acceptable in num. 
ber. or importance. Under the provisions of (2) above, the 
engineer's decisions shall be final and conclusive. 

C. Sampling Proceeure 

In lieu of AASHO T-40, Sampling Bituminous Materials, (Dall bituminous materials called for in the bid schedule and 
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used in the work shall be sampled by the Bureau in ecord-
1. Noteie of Shipments. 


The contractor, or the supp'ier s his aget. shall notifythe project engineer or his representative sufficiently in ad-
vane@of arrival of shipments of bituminous materials on the
project that the latter may be present at such time of arrival, 
annecessary.

L. Certireatiorowith Shipmetat.
(a) The contractor, or the supplier as his agent, shall

deliver to the project engineer or his representative for, nd
along with, each tank car, truck tank, trailer tank, or other 
individual conveyance of bituminous material shipped orhauled to the project, two copies of the covering bill of lading 
upon which (or upon a separate card firmly attached there-to) is stamped and fully executed a C0.rtiflcate of Compliance
conformingr to the following; except that the designated
I rmat of the Certificate of Compliance will not be requiredwhen the standard bill of Iading in use by the supplier con-

tains within itself the essential informationCertificate:sh required by the 

Consigne ----------------- Destination 
Project Number ----------- Date
Identification (Truck No., Car No., ete.)
Type and Grade With 

.-------------------- conveyance on the project. Second-hand containers or any 

brand) ------------------- Specific Gravity at 60 F .. 
Loading Temp.------------- Net Weight --------------
Net Gallons ---------------
The shipment of bituminous material identified above and
covered by this bill of lading complies with Bureau of Public 
Roads standard specifications a modified by special provi-
sions applicable -othis project. 

Producer ---------------------
Signed ---------------------

Pvrdmeer'o Representative
(b) On the basis of presentation of the foregoing bill of

lading bearing properly executed certificate of compliance 
or incorporating therein the essential elements of the certificate, the project engineer will permit use of the bituminousmaterial in the contrast work, pndingr receipt of laboratory 
test results on samples taken as hereinafter set forth. It isexpressly understood and agreed that the contractor proceeds
with such use of the material at his own risk, and permis-
ion by the engineer for such use shall not be construed asacceptance of the material or any implied responsibility

therefor, by the Bureau. Final acceptance or rejection of thematerial. in accordance with the terms of the contract, will 
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Additive (17, and 

INA 
be based upon the laboratory test results on samples taken
under Government supervision as hereinafter specified.3. Liquid and Penetration Grade Bituminous Material 
sed in direct application on the raad (nt initially diacharged into storage tanks n proeect).
a) All truck tanks, trailer tanks, or other conveyances

containing above bituminous materials shall be equipped with 
a suitable spigot in the tran-port tank or the contractor shallprovide. a suitable spigot or gate valve in the discharge linefor the purpose of conveniently obtaining samples during
discharge at point of delivery. The diameter of the spigot or
valve shall be not less than %" or more than V. Tle con
tractor shall be responsible at all times for the availability
and cleanliness of the sampling devices to insure against
contamination of the samples taken. 
(b)The project engineer or his representative shall super

vise the actual taking of samples by a representative of the 
contractor in the following manner: 

(l A minimum of two (duplicate) one quart samples
s(!l be taken in new, clean containers furnished by thel be t k n i ne . le on in u n ht y th
Bureau, n rof each separate tank load of bituminous material 
delivered, at the time of discharge into distributors or other 

containers washed or rinsed with solvents shall not be used.(2) The sac.plea rhall be taken when the tank load has
been approximately one-half discharged, and while the dis

- charge line is running full. 
(3) Just prior to taking the samples, not less than onegallon of the material shall be drawn through the valve and

discarded in order to clear the valve and insure the taking
of a uniform sample. 

two 
mnimum lapse oe time. Any samples desired by the contrac
tor at that time may be taken before cr after the taking of
the Bureau samples. 

(4) The samples shall be taken consecutively with a 

(51) The two samples shall be considered as representingno more than the amount of asphaltic material in the tank 
from which taken. 

4. Liquidsca Penetration Grade Bituminousinitially dischar~ed i~to storagre tanks on project, Material,
(a) Liquid grate Pituminous material to be dischargedfrom storage tnk into distributors, and penetration grade

bituminous material to be used in hot plant mixed pavement
or base shall be sampled from the line between the storage
tank and the distributor or the bituminous mixing plant, asthe case may be, utilizing a spigot or gate valve furnished
and installed therein for such purpose by the contractor. andhaving a diameter not less than %" nor more than V. The 
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installation shall be in a location an free as possible from 
plant dust or any other possibility of contamination. If 
deemed necessary to avoid contamination of the sample, the 
engineer may require the contractor to construct and main-
tain in a clean condition a suitable covering for the valve 
and sampling area. 

(b) The project engineer or his representative shall super-
vise the actual taking of the sample by a representative of 
the contractor in the following manner: 

(1) A minimum of two (duplicate) one quart samples
shall be taken, in new clean containers furnished by the 
Bureau, after each delivery and discharge of any bituminous 
material into the storage tank. Second-hand containers or 
any containers washed or rinsed with solvents shall not be 
used. 

(2) The samples shall be taken after a sufficient period of 
circulation of such bituminous material has taken place to in-sure a sample representative of the total materiai then in 
the storage thnk. No sample shall be taken from the spigot 
or valve until several times the storage capacity of the line 
has been drawn from the tank. 

(3), (4), and (5) Same procedure as set forth under 
Section 3b hereinbefore. 

(6) The contractor shall provide a convenient and accu-
rate means of determining the gallonage of the asphalt in 
the storage tank represented by the sample taken,

5. Asphaltic Emulsion. 
(a) Asphaltic emulsions used in direct application on the 

road shall be sampled in the same manner as set forth 
under Section 3 hereinbefore except that one gallon samples
shall be taken. 

(b) Asphaltic emulsions used in pugmill mixed aggregate 
involving storage tank on the project shall be sampled in 
the same manner as set forth under Section 4 hereinbefore 
except that one gallon samples shall be taken. 

6. All Bituminous Materials. 
(a) As soon after sampling as practicable, one of the 

duplicate samples, but both duplicate samples in the case of 
asphaltic emulsions, shall be delivered by the engineer to the 
nearest authorized laboratory for tests to determine com-
pliance. 

(b) The remaining duplicate sample shall be retained by
the engineer on the project for later check test, in the event 
results on the first duplicate sample indicates noncompliance. 

7. Special Requirements for Bituminous Materials contain.
lag Antistripping Additives. 

(a) All the foregoing requirements apply for the type of 
bituminous material involved. 
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(b) Additional', the contractor. or the supplier amhis 
agent, shall furnish the engineer or his representative along
with and at the time of delivery of the initial shipment of 
fortified bituminous material to the project, and thereafter
with the subsequent shipments when ordered by the engineer, L 
a one quart sealed sample of the bituminous material taken C 
at time of loading at the refinery and prior to introduction 
of the additive, along with a separate one pint sample of the 
antistripping additive involved. 

8. Asphalt Cement. 
The asphalt furnished under this contract shall be pre

pared by the distillation of asphalzic petroleum. It shall be 
homogeneous and water. shall not havefree from It been 
distilled at a temperature high enough to injure by burning 
or high enough to produce flecks of carbonaceous matter. It
shall 	meet the requirements of AASHO M 20. 

. Inspection at the Plan The Engineer may under
take 	the inspection of materials at the source. In the event 

inspection matertak at the plank the eleng 
inspection is undertaken at the plant, the following
conditions shall be met: 

(a) The Engineer shall have the cooperation and as
sistance of the Contractor and the producer with whom he
 
has contracted for materials.
 

(b) The Engineer shall have full entry at all times to
 
such parts of the plant as may concern the manufacture or
 
production of the materials being furnished. 

(c) If required by the special provisions the Contractor 
shall arrange for an approved building for the use of the
 
inspector; such building to be located conveniently near
 
the plant, independent of any building used by the mate
rial producer, and conforming to the requirements of
 
subsection 106.05.
 
10G05. Weighing Devices; Field Laboratory; Bulletin. 

Board. When the method of measurement requires determi
nation of pay quantities by weighing, the Contractor shall 
furnish a weigh house and acceptable scales or other weigh
ing devices. Scale platforms shall be of sufficient length to 
permit simultaneous weighing of all axle loads of -ach haul
ing vehicle. Each weighing device shall be accurate within
0.5 percent throughout the range of use, and shall be in
spected, tested, and sealed as often as the Engineer may
deem necessary to assure continued accuracy. The Engineer 
may permit the use of weighing devices for a reasonable 
period prior to sealing, provided field testing indicates con
sistent compliance with the limits of accuracy specified
herein. The Contractor shall have on hand not less than 10 (D
fifty-pound standard weights and shall assist the Engineer 
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in testing the scales. Public weighing facilities may be used if 
tested and sealed by the local authority, subject to approval
by the Engineer of the weighing procedures.

If provided herein or in the special provisions, the Con-
tractor shall provide a weatherproof building or trailer for 
use as a field laboratory br the Engineer. The structure shall 
have adequate work space for required testing operations
and be provided with necessary heat, water supply, lighting
and any other utilities shown in the special provisions, 

The Contractor shall provide and maintain a substantial 
weatherproof bulletin board at a conspicuous accessible loca-
tion on the project site until final acceptance of the work. 
The size and construction shall be suitable for the continuous 
di'.play and protection from the elements and vandalism of 
posters and other information as required by the contract. 

All devices and structures furnished by the Contractor un-
der this subsection shall remain his property and be re-
moved by him when no longer needed by the Engineer. No
direct payment will be made for structures or utilities fur-
nished, but the costs thereof will be considered to be in-
cluded in pay items of the contract, 

106. Storage of Materials. Materials shall be so stored 
as to assure the preservation *i tbei, quality and fitness for 
the work. The equipment and methods used for stockpiling
aggregates and for removing the aggreigates from the stock-
piles shall be such that no detrimental degradation or segre-
gation of the aggregate will result and that no appreciable 
amount of foreign material will be inco.-porated into the 
aggregate and that there will be no intermingling of stock
piled materials. Stockpiles shall be built up ii. layers of one 
to five feet in thickness. Stored materials, even though ap
proved before storage, may again be inspected pri)r to their use in the work. Stored materials shall be located so as to 
facilitate their prompt inspection. Approved portions of the 
right-of-way may be used for storage purposes and for theplacing of the Contractor's plant and equipment, tut any
additiona,. space required therefor must be provided by the 
Contra,.ctor at his expense. Private property shall not be 
used .r storage purposes without written permission of the 
owaier or lessee, and if requested by the Engineer copies of 
s?,ch writt~n permission shall be furnished him. All storage
sites from which the stored material has been removed shall 
o restored to their original condition by the Contractor at
his expense. 

104.07 Handling Materials. All materials shall be han-
dled in such msan.-r as to preserve their quality and fitness 
for the work. Aggroigates shall be transported from the stor-
age site to the work in tight vehicles so constructed as to 

prevent loss or segregation of materials after loading and
 
measuring in order that there shall be rio inconsistenejs

in the quantities as actually received at the place of oper
ations.
 

16.68 Unacceptable Materials. All materials not within 0. 
reasonably close conformity to the requirements of the speS.
fications at the time tested for acceptance will be considered 
as unacceptable and all such materials will be rejected in
 
accordance with subsection 105.03 and shall be re 3ved i.
mediately from the site of the work unless the d0ecta are -_

corrected and the material subsequently approved by the 0)
Engineer. No rejected material, the defects of which have
 
been corrected, snaIl be used until approval has been given.


See also subsection 105.11.
 
106.09 Material Furnished by the Governmeat. Any mate

rial furnished by the Government will be delivered or made
 
available to the Contractor at the pointc specified in the
 
special provisions or shown on the plans. The cost of han
dling and placing all such materials after they are delivered
 
to the Contractor will be considered as included in the con
tract price for the item in connection with which they are
 
used. The Contractor will be held respon 'ole for all material
 
delivered to him by the Government and deductior.s will be
 
made from any monies due him to make good any shortages

and deficiencies, from any cause whatsoever, and for any

damage which may occur after such deliver, and for any

demurrage charges.
 

Section 107.-LEGAL RELATIONS AND
RESPONSIBILITY TO THE PUBLIC 

107.01 Laws to be Observed. The Contractor shall keep
fully informed of all Federal and State laws, all local laws,
ordinances, safety codes, regulations and all orders and de
crees of bodies or tribunals having any jurisdiction or 
authority, which in any manner affect those engaged or 
employed on the work, or which in any way affect the con
duct of the work. He shall at all times observe and comply
with all such laws, ordinances, safety codes, regulations,
orders, and decrees; and shall protect and indemnify the 
Government and its representatives against any claim or 
liability aribing from or based on the violati)n of any such 
law, ordinance safety code, regulation, order, or decree,
whether by himself or his employees. 

88 39 



The Contractor ahall obtain workmen's compensation in-

surance in accordance with the benefit amount requirementsof the law@ of the State in which the work in to 'De performed. 

1072 Permits and Rsponsibilitie. The following clause 

of SF23-A applies and shall prevail in event of any conflict 
in contract provisions: 

12. Permits and Responsibilities 
The Contractor shall, without additional expense to the 

government, be responsible for obtaining any necessary 
licenses and permits, and for complying with any appli-
cable Federal, State, and municipal laws, codes, and regu. 
lations, in connection with the promecution of the work. He 
shall be similarly responsible for all damages to persons 
or property that occur as a result of his fault or negli-
gence. He shall take proper safety and health precautions 
to protect the work, the workers, the public, and the prop-
erty of others. He shall also be responsible for all materials 
delivered and work perforimed until completion and ac-
ceptance of the entire construction work, except for any 
completed unit of construction thereof which theretofore 
may have been accepted. 

following Devices; Materials.applies prevailThein107.03 Patentedclause of SF?.-A andandshallProcesses. 


folong ofanyconflict SF2co-Aratppisiandshl ppossible 

event of any conflict in contract provisions: 
15. Patent Indemnity 

Except as otherwise provided, the Contractor agrees to 
indemnify the Governwnt and its officers, aOents, and em-
ployees against liability, including costs snd expenses, for 
infringement upon any Letters Pat~nt of the United States 
(except Letters Patent issued upon an application which 
is now or may hereafter be, for reasons of national 
security, ordered by the Government to be kept secret or 

otherwise withheld from issue) arising out of the perform-
ance of this contract or out of the use or disposal by or for 
the account of the Government of supplies furnished 
or construction work performed hereunder. 

Surfaces Opened *y Permit. The right to construct107.04 
or street oror reconstruct any utility service in the highway 

same, at any time, is hereby expresslyto grant permits for 
reserved by the Government for the proper authorities of the 
locality in which the work is done and the Contractor will 
not be entitled to claim any damages, other than time adjust-
mert, for delay due to such permitted work. 

Any eligible individual, firm, or corporation wishing to 
wake an opening in the l..hway must secure a permit from 
the Government. The Contractor shall allow parties bearing 
such permits, and only those parties, to make openings in the 
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highway. When directed by the Engineer, the Contractor 

an manner necessary p i "uRosshall make in acceptable all ok wl repairsec pnn s n uh n c sa y 

for in accordance with subsection 109.04 or as provided in 

the specifications, and will be subject to the same conditions 
as original work performed. C 

107.05 Federal Procurement Rgulatioms. All construction 3 
contracts supervised directly by the Bureau of Public Roads 
are awarded under the Federal Procurement Regulations _._ 

promulgated by the U.S. General Services Administration. 
107.04 Sanitary Provisions. The Contractor shall provide 

and maintain in a neat, sanitary condition such accommoda

tions for the use. of his employees and for the use of govern
ment emp!oyees when the special provisions do not contain 
other provisions, to comply with the requirements of the 
State and local Boards of Health, or of other bodies or 
tribunals having jurisdiction. No direct payment will be made 
.for the work require.d by this subsection, but the costs there
of will be considered to be included in bid prices of the con
tract. 

107.07 Public Convenience and Safety. The Contractor 
aeto latConduc w The the leastshallshall atat all litimes s conduct hishis work as to asaure 

obstruction to traffic. The safety and convenience of 
the general public and the residents along the highway and 

the protection of persons and property shall be provided for 

by the Contractor as s:cified under subsection 104.04. 
Care shall be taken at all times to regulate the operations 

so as to protect visitors and campers in the National Forest 
or Park or other Government reservation involved. No road 
shall be closed by the Contractor to the public except by 
written permission of the Engineer. 

107.08 Railway-Highway Provisions. If the plans require 
that materials be hauled crosmthe tracks of any railway, the 
Government will make arrangement with the railway for any 
new crossings required or for the use of any existing 
crossings. If the Contractor elects to use crossings other than 
those shown on the plans, he shall make his own arrange
ments for the use of such crossings. 

All work to be performed by the Contractor in construc
tion on the railroad right-of-way shall be performed at such 
times and in such manner as not to unnecessarily interfere 
with the movement of trains or traffic upon the track of the 
railway company. The Contractor shall use all care and pre
caution in orc:!r to avoid accidents, damage, or unnecessary 
delay or interference with the railway company's trains Dor 
other property. 

41 



107.08 

Railroad liability insurance shall be obtained by the Con-
tractor as provided in the special provisions. 

107.09 Bridges over Navigable Waters. All work on navi-
gable waters shall be so conducted that f.'e navigation of 
the waterways will not be interfered with and that the 
existing navigable depths will not be impaired except as 
provided in the special provisions. 

107.10 Barricades, Warning Signs and Other Devices. The 
Contractor shall provide, erect, and maintsi, all necessary
barricades, suitable and sufficient lights, danger signals, signs
and other traffic control devices, and shall take all necessary 
precnution- for the orotection of the work and safety of the 
public. Highways closed to traffic shall be protected by effec-
tive barricades, and obstructions shall be illuminated during
the hours of darkness. Suitable warning signs shall be pro-
vided to properly control and direct traffic, 

The Contractor shall erect warning signs in advance of 
any place on the project where operations may interfere with 
the use of the road by traffic, and at all ints;mediate points
where the new work crosses or coincides with an existing 
road. All barricades, warning signs, lights, temporary sig-
nals, fiagmen and pilotcar operators and equipment, and other 
protective devices except for special devices, whenever re-
quired under subsection 107.09, shall conform with Part V of 
the Manual on Uniform Traffic Control Devices for Streets 
and Highways, published by the Bureau of Pub!ic Roads. 

The Contractor shall furnish, erect, maintain, and remove, 
when directed, any informational identification signs shown 
on the plans. 

Werning signs shall be posted, wherever directed, during
blasting operations. 

No direct payment will be made for the work required 
by this subsection, but the costs thereof will be considered 
to be included in bid prices of the contract, except as 
provided in 104.04(c).

107.11 Use of Explosives. When the use of explosives 's 
ne.-essary for the prosecution of the work, the Contractor 
shall exercise the utmost care not to endanger life or proper-
ty, including new work. The Contractor shall be liable for 
a.! damage resulting from the use of explosives, 

Excavation of rock by use of explosives shall be done in 
such ;r manner as will rep;At irs a minimum of breakage jut-
side thz neat lines of the typikal cross section aa stak.id by
the Engineer-

When specified in the special provi.auns, all materials to 
be excavated by blasting shall be line drilled or presplit on 
the slope line the full depth of the cut or as directed by the 
Engineer. 
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107.12 

107.12 Protection and Restoration of Property and Land-
03 

scape. The Contractor shall be responsible for the preserva
tion of all public and private property and shall protect care. 
fully from disturbance or damage all land monuments and 
property marks until the Engineer has witnessed or otherwise 0. 
referenced their location and shall not move them until 
directed. 

When the Contractor's operations encounter remains of 
prehistoric peoples dwelling sites or artifacts of historical 3 
or archeological significance, the operations shall be tempo.
rarily discontinued. The Engineer will determire the disposi
tion thereof. When directed by the Engineer, tie Contractor 
shall excavate the site in sucti a manner as to preserve the 
artifacts encountered and shall remove them for delivery to 
the custody of the proper authorities. Such ex.cavation will 
be considered and paid for by agreed prices or force ac
count. 

The Contractor shall take every precaution to prevent
daniage and shall be liable for all damage or injury to 
property of any character, during the prosecution of the 
work, resulting from any act, omission, neglect, or misconduct 
in his manner or method of executing the work, or at any
time due to defective work or materials, and said liability 
will not be released until the project shall have been com
pleted and accepted. 

The Contractor shall schedule and conduct his operations 
to minimize erosion of soils and te prevent silting and 
muddying of streams, rivers, irrigation systems and im
poundments (lakes, reservoirs, etc.). Construction of drain
age facilities and performance of other contract work which 
will contribute to the control of erosion and sedimentation 
shall be carried out in conjunction with earthwork opera
tions or as soon thereafter as practicable. The area of bare 
soil exposed at any one time by construction operations shall 
lie kept to a minimum. 

Prior to suspension of construction orseratiow.t for appre
ciable lengths of time the Contractor sh.ll shape the earth
work in a manner that will permit storm rtnoff with a mini
mum of erosion. Temporary erosion and skdiment control 
measures such as ber"s, dikes, slope drains, or sedimentation 
basins deemed necesswry by the engineer shall be provided
and maintained until permanent drainage facilities and 
erosion control features are completed and operative. Unless 
otherwise provided for in the contract, temporary eroaion 
control measures will not be paid for directly, but will be 
considered as a subsidiary obligation of the contractor 
covered under the various contract itemrof --,rk. (D

Pollutants such as fuels, lubricants, b.umens, raw sewage 
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107.12 

and other harmful materials shall not be discharged into or 
near rivers, streams, and impoundmene or into naturai or 
manmade channels leading thereto. Wash water or waste 
from concrete mixing operations shail not be allowed to enter 
live streams. 

When or where any direct or indirect damage or injury 
is done to public or private property by or on account of any 
act, omission, neglect, or misconduct in the execution of the 
work, or in consequence of the nonexecution thereof by the 
Contractor, he shall restore, at his own expense, such proper-
ty to a con',ition similar or equal to !hat existir g before 
such damage or injury was done, by repairing, rebuilding, 
or otherwise restoring as may be directed, or he sliall make 
good such damage or injury in an aCtrlta~ble marner. 

107.13 Forest. Park. and Public Land,; Protection. In 
.arrying out work within or adjacent to Stal'e or National 
Forests or Parks or other Public Lands the Contractor shall 
comply with. all regulations of trae State Fire Marshal, Con-
servation Commission, Forest Serce, N-tional Park Service, 
or other authority having jurisdiction, governing the protec-
tion of Forests, or Parks and the carrying out of work 
within Forests or Parks and thall observe all sanitary laws 
and regulations with respect to the performance of work in 
such rese'rvations. lie shall keep the areas in an orderly con-
dition, dispose of all refuse, obtain p.'rmits for the construc-
Lioun and maintenance of all construction camps, stores, 
warehouses, residences, latrines, cesspoeols, septic tanks, and 
cther :tructures in accordance with the requirements of the 
Forest, or 'ark Supervisor. 

Fire protection shall be given particular attention, as fol-
lows: 

(a) Firc regulations.-The Contractor shall abide by such 
rules and instructions as to fire prevention and control &nd 
as to the tine and place for burning as the Forest Service, 
National Park Service, State. or other pul:lic zge.ncy having 
jurisdiction (nay prescrblw. The Contractor shall take all 
nece'sary '.eps t prevent his employees from setting fires 
not required in the construction of the project, shall be 
responsible for preventing the' escape of fires set in connec-
tion with the construction of the project, and shall extinguish 
any and all fire'. that may escape. 

The Contractor shall at all times during the period of 
contract operations maintain satisfactory %park arresters on 
all steam engines, internal c,,mbustion engines, and on all 
flues use'd in his Operations and in construction camps and 
shall maintain a fire patrol in the vicinity of operations 
creating a fire hazard. 

(b) Fire guard.-When required by the special provisions, 
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the Contractor shall employ a trained fire guard who is ac
ceptable t,. the Engineer. Such fire gL.Ard shall carry out all 'a 
instructions received from the' EnKineer and small be charged CD 
with the responsibility of enforcing regulations and stipula
tions of the Foerest Service. Nationin, Park Services, or other K 
public agency concerned. The fire guard shall obtain such 
regulatio. and stipulations directly from the Fngineer. He . 
shall bxe ,harg,'d with the responsibility of protecting frova 3 
fires the ;area affected by th oierations of the. Contractor 
and shall s-e. that the (ontractoJr and hi% employees comply 
with all regulations aril stipulations dealing with fire pro
tection. 

The tire guard shall I, provided with suitable transpor
tation for his exclusive use. 

(c) irfighti quive t Thelg us ri'quired. Contractor 
shall. at his expense. furnish and maintain at the sit- of 
work at all times such fire-fighting equipment and tools as 
are required by the agency having jurisdiction.

(d) Regulalit i /or burning. Before surtirg any burn
irg operations, .he Contractor shall notify the .gency having 
jurisdictioi. Daring burning rpq.ration.A, sp"-ial care shall 
be taken to prevent scorching or causng any damage to ad
jace'nt trees and shrubbery. Piles of material to be hurned 
shall be of ,iuch size and so placed that during burning no 
damage shall result to adjacent objects. The decision as to 
the maximum safe' size (f such piles will rest with the ap
proprate office'r cef the agency having jurisdiction, and in
structiins regarding sa:ne will be given to the 
throu:n the Engineer. 

Burning shall be suspended when s ordered by 
having jurisdiction and burning em.ers shall 
unattended. 

(e) Contr.rtor's r'aspnsibilift in 6ghting ou,2 

Contractor 

the agency 
eat be left 

firer-The 
Contractor, under the direction of the appropriate Federal 
age'y. or, in the absence of an offlic,,r from any such agency, 
acting independently, ehall extinguish without e'xp'nse to the 
Govtinient all fires on or in the irinity of the project set 
or cau',',i by him or hits emplhye's whe'ther set directly or 
indirectly as a result of contruction Operations. The Con
tractor may be hll liable for all damages r,,sulting from 
fir.s set or caused by his employees or re'sulting from his 
construction ope'rations. 

Where the Contractor is obligated to suppress any fire 
without expe'nse to the' G,vernme'nt unde'r the provisions of 
this section, if the amount and character of labor, subsist
ence supples, and transportation which the Contractor 3s in 
a position to furnish ptomptly for fire suppression prove 
inadequate for that purpose, in the judgmer.t of the Federal 
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107.13 

atkency cir other ;pr-rson or body responsible' for fire suppre's-
saon in the t.rva. the.n the' appropriate oftf'icer (If such otgency 
is ituthorize. to procure iad to charge t) the ('ontractAcr 
such oddit IrAl labor, suliost nce supplis. and use of trans- 

',rtuation facilities as he may deem neocessary for the sup-
pr,'.sIin cf the tire. 

Mf '£irttrhtr'tm fC'rr-e tierd to figfht ,t/:,'r trem. When re-

qto'..t'dlby the' Federal agency having lo %Iauthority, the 
('Contractor shall melk-. his fcrce'. temporariiy available for 
fight iti fire's, it the vicinity (of the project. oti'e'r than those 
descrilm-d in subsection 107.13(e). It is underste'od that pay-
ment for such servie'es w ll he' made by the FeIral agency 
making the re'que.st at rit4's not lest; than those established 
by that agency for the ara concerned. Firefighting will b?, 
dir'ct,.d by the re'qu'sting age.ncy. All claims for injury not 
covered by wCvrkinien's compensation insurance, or other 
d-enuir-'s in c'orne'cticn with such firefighting shall ietddi'-cted 
to the "d.ral aig'r'y which made the request for as.sistance, 

107.14 Rexpor.%ihility for l)amage Claimm. The Contractor 
shiallinde'nify Cci siave harmless the' Government, its of-
tic',rs and eoplye's. fr-ni all suits. actions, oir clainis of 
any .charac'te'r lrought b-cause oif any injurie or damage r'-
ce' ed icr sustaied ty any person. persons, or property on 
ac'ciunit cof the ejpirctins of the said ('Contractor; or on ac-
ccunt of ior in cc~.,,,uence' of any nceglect in safeguarding 

the. wrk; icr through the use' of a le materialsunaccceptof in 

tiltlt. (or uts.,nidluit of said ('citractctr; or b'cause of tiny 
cli is or aiincints recC'/,.red froin any cnfringements of 
lca t,. or or tny orit, tradei.ark colyright; frcom claims 
isiunts cri'c g cr recoevreil under the 'Wrkmen's (om-
lw,.isiticn Act". or ioy other lcw.,rilnIani'', order, (,r de-
t I'V. SO rot'ib If the' niacc)ey dLC' the said ('Cntrac'tr under 
aidoy virt., (cf II ccntract as may be cor.sid,'re'd ne'cessary 
l*v the G;Cve rnivint fr suih nurpome nity lie ret'anced for the 
u,..o the i, ,orriim'ict. Il t it)nie.y is due,. his surety 
maily ti' hld until 'Loh suit or auits, 

icr cl.icinis uijtiive' danc's afnr 'i 

,vC'rninent that 
Vt i. withheld when t ('dntractor 
drewethhh.us wte the'ua 
lntce lrtecteCtht i is aeuiet'ly 

cid propier ty cia' Incsranc'e. 

t,,the. a e'xcept eine' 

107.15 Opening Sectionn of !'r_-J4ct 

actiocn or atitilns, claim 
.forescidshall bu e 

dut ' the' (', tractcr will 
r Ct tractorl 

try h- ibitoryftotctr
du 

ny pulie liability 

to Traffic. Opening of 
secticcirs if .e work to trafic pricr te co,mpetion of the en-
tire contract may be desirable from a traffic service stand-
point, or may le' necessary due to condition. inherent in the 
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work, or by changes in the contractor's work schedule, and 3 
may be nece.ssary due. to cur.ditiuns or events unforeseen at 
the time of the contract. Such openings as may bs' necessary CD 
due to any of the forregoing conditions shall be made when 
so ordered by the' Engineer. Under no condition shall such 
opinlhings cinstitute acce ptance of the work or a part thereof,
 
or a waiver of an) provisions of the contract. C:
 

Special 'rovisios shall state, insofar as possible. which 2 
sections shall be. opened prior to completion (Cf the contract. 
On any se-ction opened by orde'r of the' Engiucer, whethe. a 
covered in the Speci'l 'rovsions or not, the contractor shall a 
not he requi red tA, ca.sume any e'xpe-nse entailed in main
taining the riad for traffic. Such e'xpe'nse shall be borne by 
the Department. or cCmpensatA'd for in a manner provided 
hereinafter in Sul',ection 109.04. On such porticns of the 
project which are ordered by the Engineer to be opened for 
traffic, in the cu.se of unforeseen nece'ssity which is not the 
fault if th! contractr, compensation for additional e'xpnse., 

if any. to the' contracter and allowance (ifadditional timpe 
if any, f.r completion of any other iterns (f work on the por
tions oif the project ordered by the Engineer to bt' ope.ned in 
the' event of such unforese.en nece.sscty, shall bI' as set 
forth in a change' order rnutually agreed on by the Engineer 
and the contractor as set forth hereinafter. 

If the contructor is dilatory in completing shoulders. 
drainage structures, or other features of the work, the Engi
teer may so notify him in writing and establish therein a 
reas.nuble l.ril of tinie in which the work should be corn
ph-tdil.If the cootractor is ilatory, or fails to make a 
re'ascnable effort tCowaid ccincpltin in thisl period of time. the 
Engineer may then order all cr a pwrtion of the project 

oi-.neid to traii" On such sectons hid are sc crde'red to be 
ope'ned. thi' ccnitracor :.hall ronduit th' re'nicncld'r of his con
structiua cilcctn, .%(ias tA)cause the least obstruction to 
traffiri.nd shall not re'cve any added compenation due to 

th ttdled cost (of the wccrk by reasce, oif citgtning such section 
to traffic. 

On any section el-c'd to traffic under any of the above 

etonditons, whe.thr stata.d in the Special Provisions or 
opened by nec'.ssity iof contractir's operuticns, or unforeseen
necessity, any damige to the highway not attributable to 
traffic which might occur on such sectcon eexcept slides) shall 
be repaired by the contractor at his expense. The removal 
of slides shull be done by the. contractor on A basis agreed 
to pricr tc the rerival (if such slides. The removal of un
avoiduble slide's shall ice' done' by the' ('ontractor as provided 
in ,ubsection 109.04. X 

47 

http:unforese.en
http:wethhh.us
http:re'que.st


108.01 107.16 

107.16 (ontiactor'o Responsibility for Work. Unti, final 
written acceptan'e of the project by the Engineer except ace 
provided in hubs,.ctiona 15.1i; ian| 107.115. the ('ontractor shall 
have" the charge ard care thurctof and sha!I tike every pre'-
caution guatist iiit-ry or datniage tA)any part thereoaef by the 
action of th," el-m,-,its or from any other cau.', whether 
ar.scing from the. ec aiction or from the nane'xc'cutiean of the 
work. The Contractor 'hall re-build, re-pair, rv.stor, and maLke 
goad all Injuries or dii ige's to any porto-n tfthe work occia-
sione'd by any (ifthe niduv. causes before final acce'ptance, and 
-;hall be'ar the expe.l,:., the ref except damage, t.. the w1 k 
due' to unforesecabh caus,) beyond the control of and with-
out the' fault or nei-,,hgen e of the. ('cantroctr iclnuclin but 
not restricted to ;act ocf'eocd tfthe public enlny or gasern-
mental autharita't. 

In cast (of c'us.alosiuv of work ftcm aliy cause what. ivr, 
the (ontractr shalt tt' re'slaolslhle for the. nrojarct anat 'haltl 
take such prtcautionts m t) prevent cilaiiagemay Lt' ne'cet.sary 
ta the proje'ct, |arcavid, for rirnal clraii:tage anad shall er.ct 
aay nece's-ary tempolrary strictures, ,'Weris, or other f.wli-
tics at his expense. l)urinrg s a'h pert t ,.u -li'nhioir (if s'olk. 

the ('ontractr shall po.rpely and c',utinuau.ly maintain in 

an (ac'ceptable grew *ng canditicr tall Ii cng rit'riial I,,ne' y 
establish.d plantlig%'. 'clngs, and suddinzs furnished unclhr 
his contract and shall take atquate ;leC'autMIS to prot., t 
new tree growt.h iand uther vegtative gilowth aganst iiijury. 

See also seubsecticn 1117.0 

107.17 ('ontractor'N Repponsibility for Utilities. At points 
wher, the Contractar's apwrtions are adja'e'nt t4aproperties 
of raclAay, te-l,.graph, t.'le';fone, anci polawe'r c'mpanies. or 

are adjacc'nt to ther prop'rty. damage' ta which might re-

butt in con.idu~rabh,- ex.n~e, loss,. or inconve.ni.ice, work 
shall not te.cnm'eac'd until tall arran-ments ne.cesary for 
the protection thereof have bee'n mad,. 

The Contractor shall cooperate with the cwhers of any un-
dc'rground oar oerh'cad utility line's in thi-Ir r,'moval and Ire 
arrnniz'm'nrt operactions in ca-dhcr that the.'e' eaperations may 
prtare.ss in i reaso.iaal. i-aner. that duplicatic n oaf re-ar 
ranz'nie'nt workr may be reduced tA a mininmum, and that 
.s'rvicen re'ndered by thc,, parties will not be unnecessarily 
interruptid. 

fit the evt-rit of interruption to water cr utility se'rvicee 
as a result cat a a'ri ta: breakage or a, a re-sult of bwing 
exposed' or unsupporte.d, the Contrac-tor shall promptly noti
fy the' proper authority and shall c'aaopt.rate with the' said 
autharity in the' restaration of service. If wiater %e'rvice is 
int4'rrupte.d re-lpiair work shall be continuous until the service 
in restored. No work shall be unde'rtaken aroand fire 
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hydrantm until pro%ascon fto. cuntruced raere have been ap
proved by the local tii. -athority "a
 
Any unavoidable dargacje caused without raeK i;nre by the CD
 

(Contractor to u nde rground utilitis iot shuwv on the plans
 
rujiair'cd, lo IJnizaneer, and
shall lit, if ilertch.d hy the pay- C1
 

nl-tit wall I,,. with, sulas tao:c it|.H|.
nli;taIt,ol atta'-.rdaccc, 
107.1 1 Furnishing Right -Of-1'ay. The (ove'rcnmenrct will C:
 

be r-,'ponsiahl, far btarc|ag all nec.es.ary rigKht.4 of-1 iy In
 
advance of cnstruttiacr. Ariv Xic't'tiaafls will It' i d3cat.'l
 

in the cofitriact. t.__
 
107.19 Personal Liability of Public Offiials. In carry- a)

ing out any of the provitial -c of thesew sl-citications, or in 
rxurcsc,lq any powrr or authaurity grantead tA, therm by or 
'I zh I th'. %aaee'aof the' aintz act, eht.re#. IIa I. nitI jubIIty 
upon the (Colntrutating t ilier, Entgineer, or their authorized 
repi-'l"itat v,'. c.th,,r -'-nally car am aflicial.N (if the 
(ovt aiiet; it tl-cg und,'rta..d that in tall neuch natters 
th'y at't- 1aally -s ae'ats and repre'scuntatIves (f the Govern
sarit. 

107.20 (Conptructien Safety Requirements. The manual 
entitl'a "'('cnstructji Staf-ty Jtte.Iicrenae'ts'''ecde'ral hifgh. 

U-a), P|r j'cte, is a piart ef thr,.' Speciicatoras. The contractor 
shkl ml- p rac vcfe' all safe'guards. afety device's aid protli'c
ti'.' e'ajuapncla=t and take aniy ther actin on hi' own reslcnsi. 
hlity er a'- the' cantractcuig tflcer may det'rn.ine r,.ast!aably 

nic'.ssary to parate'ct the life and health f e'mplyYtces and of 
the puaic. 

Shaould cilhct.s rc the. proa% ins af the' Safety Manual 
and ar ftia rule' ar r.vulation cf a State or local 
safety cadae ce'cur. that Jcru , 1.1 w hoh de'lines the higher 
saft.ty standard shall rourn 

107.21 Third Party lknetiriary ('laims. It is x|acifically 
agreed l,'ten the parte'. ,'xt'cut:ng this c'ntract that it is 
nat iltetled lay any caf the prasisi a is caf .ny prt cif the ccn. 
tract ta 'reate the' auhlcc car any menittir thereaf a third 
party tveceic-lary he're'under. or tA)Lathcrize anyone not a 
PaactY to this contract ta maintcain a suit for pecrsonal in
juiic's%or proap.rty damage pursuant to the terms or vruvi
sions of ths contract. 

Section 108.-PROSECUTION AND PROGRESS 
._ 

108.01 Subcontracting. The Contractor shall ;'ot ubcon- CD 
tract. sublet, sell, tran-afer, assign or otherwise dispose of 
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108.05 

full description (if the methods ttnd equipment proposed to 
be used arid an explanation of the reasons for desiring to 
make the change. If approval is given, it will be on the condi-
tion that the Contractor will be fully responsible for pro-
ducing construction woik in conformity with contract re-
quire.ment.. it after triol use of the substituted methods or 
equipment, the Enginer detv.rmine-i that the work produced 
do's not inet contract require-ments. the Contractor shall dis-
continue the use' of the substitute method or equipment and 
shell complete' the remaming construction with the sp4cified 
methods and equipnent. The Cortracto,, shall remove the 
dt.ficit-t -.-.ork arid repl.ce it with work of specified quality. 
or tale s.ch rther coi rective action its the Engineer may 
direct No chang- will I.' made in basi' of payment for the 
c(,fistru,'ticin ite'ms involved nor in contract time as a result 
of authoriz;ng a chatige in methods or equipment under these 
provision%, 

See also subsection 102.14. 

108.06 )eterminatioi and Extension of Contract Time. 
The number iefdays allowed for the completion of the work 
included in the co!ntract will be stated in the proposal and 
contract, and will he known as the "Contract Time." 

Wlen the- contract timt' is on a working day basis, the 
Enginuer will furnish tie Contractor a weekly statement 
shou in the number of days charged to the contrrct for the 
prec di. 1 wt.ek and the number oif days specified for com
pletion of th- contract. The C;ntractor will bt .ll,-.rd one 
we-ek in which to fili, a written prote.st settiig forth in wheat 
res',ect said w.ekly -tatement is incorre.ct, otherwise the 
staite-.nt shall lee'dee'i'l to have been ac'cepted by the Con-trat() le crret.From 
tractor as correct. 

When the contract titee' is eon a calendar day basis it sh.xll 
crnsist c the nimbe'r ef -alendair days stated in the contract 
counting from the effectivi.- elate of the' Engineer's order to 
conlr.l."ce' wor,. including all Sundays. holidays and non-
work days. All calendar days elaipsing be-tw-en the effective 
dates of ainy rders of the, Engineer to eu.,p'nd work and to 
rsu,,e work f,, ;uspen.sions not the fault ,f the Contractor 
shall b' excluded. 

When the cortract completio time is a fixed calndar date 
it shall be' the' date on which all work on the project shall be 
substantially completed. 

l'h- nunib'r (if days for performance :illowed in the con-
tract are awarde.d is h'4ed oil the. original quantities as defined 
in subsection 102".0i4. If satisfact(.ry ful~illment of the contract 
requires performance f work in greater quantities than 
those et f(,rth in the piopsal, the contract time allowed for 
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performance shall be increased on a basis commensurate with 3 
the amount and difficulty of the added work. "! 

If the Contractor finds it impassible for reasons beyond CDhis control to complete the work within the contract time as 
specified or as extended in accordance with the provisions of CL 
this subsection, he may, at any time prior to the expiration
of the contract time as extended, make a written request to 
the Enginee.r for an extension of time setting forth therein 
the reasons which he believes will justify the granting of his 3 
request. The Contractor's plea that insufficient time was 
srecified is not a valid reason for extension of time. If the 0' 
Engineer finds that the work was delayed because of condi
tions beyond the control cnd without the fault of the Con. 
tractor, he may extend the time for completion in such 
amount as the conditions justify. The extended time for 
completion shall then be in full force and effect the same as 
though it were the original time for completion. 

When the work is completed or accepted the daily time 

charge will cease. 
108.07 Failure to Complete Work Within Contract Time. 

Pursuant to the geneial provisions of the contract, liquidated
damages will be charged for e-,ch calendar day of delay 
until the work is completed. The total amount of such 
liquidated damages will be calculated from the daily charges 
given in the following table. 

Daily charge for liquidated damages 
of delay 

'eriinalr-iortract praes 

more "lo anA 
tha Includmi 

0 iI'.f 

'0.000 'o& 
20)100 r,,o,,0

''*0011 2 4,110ci,1.0o,,ccr.o '.ooi.0o 
1.00u.000 

for each calendar day 

r'alv
chartei 

2,o100 
11.0 

? 0 
SO400
 

1o6
 
108.08 Termination for Default-Damages For elay-

Time Extensions. The following clause of SF-23A applies 
and shall prevail in event of any conflict in contract 
provisions. 

5. Termination for Default-Damrrges for Delay-Time
Extensions: 

(a) If the Contractor refuses or fails to .oseeuts the 
work. or any ieparable part thereof, u.,' ach diligence 
as will insurer its completion wiethin the time specified in the 
contract, or any extension thereof or fails to complete
said work within such time. the Government ma. be 

CD 
X 
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wrftti'c notier t the (',ntraetor, t'rninate his right to 
proceed with the work or such part a/ the work as to whichthere has be'en dclay. In such eient the Gocernment may
take ocr the u,ok arid procscute the unic ?ct completion, 
by contract .r otheruise,' andina ta's possession of rnd 
utili:e its c oipletig the ueock such material , appliances, 
ucid plct a cassa be on th, site of the" uiork and nieressar,
therelor. W$hethe'r or lot the Contrcicticr's right to proceed 
iwith th -uok is teriniiated. he' id ic suretics shall be 
hable- ier any doamage to the (o,, rent"ent rcsulting from 
his rlusol or Iodiute to coinplt, the work within the 
speeciedl tcece. 

(b ) If xed aoid agreed iuidoutcd damages are pro-
'ide'd its the contract and if the Governme'nt so terminates 

th Contracteir's right to pi orecd, the rcsuiting daneige
ieill conseist of such lcquidati da mages untl such reasn 
able' titne as may be recqir, d for pial coinp/ctiu of th 

ivrk together i'ith aci I ,,creseed costs aocrunicced the
t.oi'erhetnit ii cocip/t i fngti work. 

(e) If ircd.and agree'd liquidated domages are prot'ided
ia the itract and it the Gt;e ctrn et idtes riot so terninatu 
fh "outrfctor's right tu picced, the' iesultiig damage- will 
conisist of such liquidate daiagcs until the work is
coiitp/ecidor acrepted. 

(di T1,r ('outracteir's ripit to procced shall rut be so 
terminated or the Cotractor charged with resulting 
damage if: 

(1) The eclo i the competion ,if the work arises
fro, uciforesrcable causes beyoid the cotrol atd 'tth-
out thc fault or ncyligrutce' of th Contractor, including
but not restrictd to. tcts of God. rts of the public 

.tay. acts "t the Gor nment ini rithe'r it sovereign 
or cottractual capacity, arts of another contractor in the 
performance of a contract w'ith the Goveritinent, fires, 
floods, epidemics, quarattine restrictioci'c, strites, freightcit'l.arcies. unsutzlljj a'err, uafithCr. i delals of sub.contuctois or spplicra vrisicg from iif uca be 
causes beyocnd the ccctrc:l and without the fault or 
ncgligeci.ee of hith the ('C.,itraetora:,l such subeortractor 
or suppliers; and 

(2) The' Contractoc u'ithin 10 days Irois !he' beginning
of any such delalt (upihss the Contracting Officer graits 
oi f/rthir pe'riod of ltter before thedfate of final payicict 
under the eontract). notii s/ the Contracting Officer in 
c'riticig (c fh Catcet's of dla,. 
The Contracting Offierr shall aseertait the facts and

the rxtent of the dclo aitle xte.nd the lime for completing 
the u'ork uhecn, in his judgment, the findings of fact 
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)ustily such at ext. ".ion, and his findings of fact shall 3 
be' final and eourlusur' on th. parties. subject only to "Dappeal as provided lit the-se yeneral prot isions.

(e) If, after notice of termination (if the Contractor's 
right to proceed under the provisions of this clause if is CL 
dtc rmitined for a nyireaston that th; Contractor was not in C 
detault e/r th, proti'ttis of this clause or that tae
itoll uas excusable under the pravistiont of this clause 3
the rights aid obligatins sit the- parti's shall, if the 
contract coitaires at clause proaiding /or termination for 
roc'eni'ne'r the Goternment. be the saic as if the {Y
notice of termination had been issued p'ursuant to such 
clause'. If, in thc foregocig rreusttarce ci. the contract dor 
not contain oa clause protidiig for termination for can
'eeie'r u the (;ov'eetiicit, th contract shall be equitably


adj usted to cocipeuotr fir such terminaticn and the con
traet inidils'rd accordinglyl, fuilure to ugree to any such
 
adjustiterct shall be cc dispute cinccr-ning a question of

fac. ucithin the"iceuning tif the clause 
 of this contract
 
entitled "Disputes".
 

M} The rights an/ remedies of the Goernment provided
 
ic this ciaus," are tit addition to any other rights and
 
r....rdies puritded by lotl, or under the contract.
 
108.09 Suspension of Work. The following clause of SF

"3A nppl,'s and %hull prevail in event of any conflict in
icntract provisn: 

SITSPENSION OF WORK 
(a) The Contracting t)fficer muaiy order the Contractor
 

tit u'riti tic suspecd, clli. or interrupt all or aiy part of
 
the it, I/,)-r such per oil if time 
 as he may determine to
 
be approprtate far the contrcii'cic ,,f the- Gorcri-nrnt.
 

(b It the' prrlitiriuce-of a!/ or any part of the work
 
is.s,fai an ueirrosnubh, period of time. suspende'd, delayed,or i ttrrgptcd by ai (artof the ('ontractng Ofcer in theoccdinlstcati u of this contract, or by his failure to act 
iiith icthe siee speeid it this contract (or if no time is
 

sperihdci. within a rcsoiuable, trine), sca/ adjustment shall
 
be' mide toe any irrasc cit the cast of performance of
 
this coeitrert (e.rcludiru profit) necessarili/cauned by such
 
unreasonablc sespcusign. delay, or cintcrniption and the 
coetract mnsoclitdid ic writiug accorditig!j. 
adjustment shall be ctad' uider this clause 
prisio, delay, or ictercuption to the exteint 
fornacree u'culd hare b'cccn so auspecde-,
irtc'rruptrd by acy other cause, ineluding 
neg/igencie of the Cocitracto:"or (2) for which 
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1ztfluetmrilt is proi-tilrd fur or rzcludrd 

prvitticin tic/tth' i;irurt. 

(e) See claio uiler thin clause sholt! be 
an. costs iiisrarid Pt,"re thIan -inI:ia 

anitider ci other 

ali,wrd (11 fur 
i'c rl' hcreci. 

tractor sibol hol tl Irtii-d thu C(ontracting ()fircr in w-,|. 
trip iof th ,i t or fo iicrr to oCt inioli'rdi (but this rr-
quir,m',t shil lot ofappliy s tai a cdlin rultiig from a 
niispeo Oltordcri. a nid (') utilitie c(it,, irit, titi n i nrlatf 

sed.fei lee iejcerti i wrift~ noqi cire prutctichle ocfterts" 

fie te releie i iff'so ii ielieprtc,.xtt;ps, dulili, ,r aelorr iccel. 
hut m,,; utcr thui the date. of fitlia poymerit usder tir 

con traict. 
S.,. Iso stubsecOn IflrS.01. 

lflM.1O Finl Settlement of ('ontrrtt. The contract will 

behc',itsiditd compht,,viien all work has beei'n cimilh'tid lend 

ac'l,.ptd in avc',rdunc, with the provisicns of sub','tin 
105.l6i. Thi date of approvIl by the Government oft the finial 
viouche'r for pl'yto'nit 'will co,nstitute, the' date' of final settle-
ni.i (if th. icontract This action will nrot preclude corisidera-
ton lf unay clatni .ni.hthe Contractor, by uppropiitte state--
nmt-.t on the finl vouthir, ha reserved the right to eubmit 
ln connecktion with the' contract. 

Section 109.-MEA UREMENT AND PAYMENT 

109.01 Measurement of Quantities. All work comple ted 
und.r the contr.t will be' i, a,urvd by the Engine',r st'ccrd-
ing to the' It nit,.d State's standaid measure. 

A Aiction Ah,t used as it detinitin or tu'n of ni.iisure'me',it 
will be 100a11t.. l, i t''t. 

Tihe inwthul tf nit'sura'ment aind ctnipututiiin to be. used 
in the d,.terrw,&ti,,n of quanutetie's cof mute'riul. furnished 
and work prf,,rni,.d under the cntract will be' thlose gun. 
eraily rw'ni/ d ;i', conormiiniiing tic jzg oi t vigilnet'rllig prctic' 
chosen by the' Eniineer. 

Plan Quantity 

Ial) Wli'he'n the' ciritrac't spc'cifi,.- ;coynle'.t cit 

a lcirtitci ctf all it,'ni oni ii lan qjuantity busts.
for i.y)-tniwitt will I,. thos:

wii i 
tns ini it aditiens to 
auth rized d.uztiia ,s fron 

ilti If ICtitracto r h.V,5 
tie'd fur payini'it on ii lan 

.iceii i th'witpi
inllln 

111 ite'ni or eef 

thle iuanititie's
de'dur-

Wi~ting 

ah quanitesid'tificin 
the. ;loilis.i 

thkit a qullity which is ispe''i-
ivLntlty liasis i inc'erre'ct. he 
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nay rc'que'i't the (;civrineint n writing 1Ucheck the- que-. -3 

ti ,nalel, quiantity. The request ethall bo, a,.'-onpanii.d by ciahi u- -O 
lItiotns, drie",:ngi. or z.h.ir -. idinen ind ,at ing Ahy 
lU;antity i- b,.lii'v-1tA Ix -n* .ror. It zhw quantity 
to il. in errcr, puycir' will b' rniad,, ill act,.i dancc 
c(:rr:.ctid lin (quIiantity. 

I 'tiNss ith-rleei* pcified or on -he'p heir:ni 
individunl cn.struccic.n itene Iot.tritudirce.ii lttur.nvilts 

Miril voeiutat-i14 wAill I-- atiiid hicrtzcctctilly. u-nd 

the' plan
 
i' t-uild
 

with th-' 

C 
plans for 

for 3 
li ie #dajc-

t!(is5 well l, 'iiiineai 
9 ,iuur. fu.-c or 
rn'isiiiiti ir 
niobs shown on 
Enginer. 

Structurv.; will 

fir n fih b ires an ara of.ndt~idual ii t; 

V' O ,.
otherwi-. sp,cifid. trarnsve'rsr. 

area conijjutsetioti ^Il Iiiv tI ie wtd l'fiiiVt 
the" pliti ir ordir.d in writinkg by the 

bc nivasuied at.corlign to, n'at lines shown 

on the plans or sit directd t4, fit fiId ioiditionm. 
.All itin. which tire- -m,.sure., by th,. line.r foot. such a&. 

pipe cuvi.s. guardrail, und,.rdruins. ,tA".. will Ir. mc'.a-ur,-d 
ptrallhl to the tiis,- or t .ndaltilcl upoln which such structures 
ir,' llici'd, unless stherwise. shown or the' plans. 

In cri'puting voluims of .xcivation th.- average und areu 
n:,,.thod or other acce'ptable, methods designated in the. speciZl 
pr.vision.s will ;.. used. 

The' term "gage" when us.d in cronecti'n with the measure'
,.it (f plates, will mean the' '.S. Standard Gage, ,'x'-pt 

that when re.fi.retiie is made- toc thi' m.lasUrnie.rits of metal 
sh,',ts us,'d in the minufa'tui,. ,.f ciirrurited nie-Uci pi--. 
me.tal plate culve.rt, and arches, and to.tal cribbing. then 

the. term "ligage or thickrfi'., Ail! nilaln thaet Npcifid in 
AA.S M3() M 167.I ; % Nl;. .N'21'.o. is appl c;ihle.M .. , o"r 

W hen th. t.rin "gag," ro.ft r, t, thie.n .hi, m rit t ire'. 
it "ill me.an the wire gage spii.cfid li AASIlo .M2 

The te'rn "ton" vill net.n thle Nhiirt ! n c'iiisting ,cf ,(1(4 

po.und. iaoiidupcis. Alli materials which lire, inasure.d or 
prqccrtmned ley w,.:ght ..hall In. weisgh.d on il curatei' appr,v,.d 
sc es (.r .,ther weighing device Iy onpetint. qualified 
p'ersiint.I it locutiorns de.signited by the' Fngineer. If natA.riul 
im shipped by rail, the' car weight tilly h' li-,.ptied prcvde-d 
that only the actual wevight ,f rnitut.raiol 1 pail fir lliw 
ever. car weights Aill tit be' acceptabe for ratteritl tic b,. 

tie,.d thrcugh fnixing plants. u,'d haulh Truck'. tc injterial 

i.g jaid fr by ght shall i', weighed ,npty at li:,t
lic daily titil's. i'the'rw i . ,-''jiei. teiid jet Such tim l.. a the'Erngui'r directs, und vcuih truck -.hill tir a lainly legible 

munirk. 

Mute'rial. to bio" ITnesure'd by ",'luaum' in the' haimuling ve'hicle 
shall be' hielh'd in approved %'hicl's & canirured th'rrinlnd X 
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3 

at th i point of delivery. V ehicle .sfo r th is p u rpose may . 

of any size or type av'ce.ptabl, tA, the lar Ui,., prcovided thatthe ibody is of such shape' that the actual contents may b.readly and i vv'uraitly d,.t.rinie.cl. All v,.hichl. -hall bn. loaded 
to at Ieast the'ir w;,t,.r levl c pacity and any designated 
hinds sh0 be le've.he'e % hun the. vchcles arrive, at the. pointof delivcry, if so dciCtd*d by the. inspector. 

If inutuaelly agre,'.,t by th' 'tntractor and the Engi neer in
writinig, nte.it i l .'citio'd tA. he meaeisured by the' cubic yard
may Ise' weighed a..j uch weights will le. conv.rt'd to cubic 
yard., for p iymnt ;.-rpcss. Ffct,,rs for conversion from 
wieiht n,'asur,.n-i.nt %otlune. in.usur.ne.nt be.i will defter-
min,.d by th. li'nt,.c.r and .hul! be twreed to by the ('on-
trac-tor Ix.fore such nitl,,,d of rne'asurement of pay quantities
is used. 

Wlhe'n aggrviate'i us we'ighed for paynier, J."'termination. 
th' mistu re recnt,. t will be paid f,,r unle'ss otherwise' pro.
v-di'd for in ti sl.,,ic] provisii,ns. If nioisturv dt,-rniinatiun
is required, th.- doily a. erae'z, mnoistur,, content will I)#'deter-
mined by h,-:t drying not less than thre, re'pie',.ntative

S.,rpl,.n of :iz ratir tken at rcndorn intervals from each 
S hours prod uction 

ltituiinous mterrals will be nn,.aured by gallonthe or 
ton its shown in the' bid schedule. 

Volumes will b,. trnanu i'd at or will beGO'F. correct dt) the volume' at ,: F. usli:L AS';'M 1) 1250i for asphalts or 
ASTM I) 413 fir trsi: e ,''pt the quantity of 'mulsifled 
iast.h~ilt will 1ee' determint.A by m,.astirinZ the e'mulsiflcd 
i'phalt at a tempe'rature f 11 F. ocr by converting the
rallonai:e nie'.sur.d ;it another t, np-'riture illionageto at
Iti'F.. by me'ans if the following frmula 

Gallons at GO'F. Gellons at A*F. 

I*+eI.II(J)5 (A' F--GO" F.) 
in which A*"F. is the t*.mpuraturv. of the material at the 
time th. illhnagr is measur..d. 

Net certifie.d scale weights or v'ightN based on certified
velum.s in the case oif rail shipm, nts will be used as a basis 
(of nne',sure.ment. siubject tc cirre.ctcon when bituminous 
mate.ri.l has liven lost frim th.' car ir the distributor 
waste.d, or oth,-rwise nct inc'irp,,rae'd in the' work.

Vhe'n biturninious nmaterials are ihipceld by truck or trans-
port, n.t certifie.d weights ,er vclt.,n, subject to corre'ction 
for loss or fi aming may le used for computing quaentities.

C.m,.nt will be tneasur.e by the barrel. The tA'rm "barrel" 
will ne.an 37; pounds of cem.nt. 

Timber will be me'nsureA by the thousand fet board 

siu re ( M. ". M . a tully inc1rporat1dme 

.,|'ahure.'ni:,t will to-. baisd on ni,,minal widthand the extr.rne. usable length of sach p.'.
'he. tirrin -lump .un" A h.n use.d as- ar 

will ircan vornplet, it yrn,.nt for such work 
contract. 

109.03
 
n th0. structur .
 

and thickner.. CeD 
it*.n of payment 
described in the 

Whin a -conipl-te structu re. ;,r structural unit in effect,
 
'lu lnp sum" works i. ! Ii,-cfi,.d a the' unit of ti.vsuremnt.


the' unit will be constru,.d toi iriclud.- all nc.smary fittinc" and
acc', so rins. .,

WVhn standard manufai'ture'd it,m, are.. pe'cifie.d such aft)

fenc,., Wr,.. plate's. riled shape.N, pipe. ionduts., et' and
 
these. it,'irn at' .idenctii.c(by gage. uilt we'ight. s'cti n dine.n-

S trs. tc( uh identificaticn will s. ,'o.nsid,-rd 
ts Ix. nominal
 
w .P-hts or dime.nsicn . I fJ ciontrolled by
nhs mir,. stringe'ntly 

toli.raii.r- in citA-d specificatt i, . maiiufacturing. tolerances
 
e'stiblshed hy th. inilustri,- inv,,jsed kill he acc,-pt'd.


109.02 Scope of Paymnht. Ft, e'pt as othe'wise provided

in the c(intract. th. ',nttratcr )sijt rec.ivev and accept
 
comnlperisltion prioie.-d for it. is the cintract Uspay it, full 
pme.nt for fur - hitiri all roate f ial, andi for performing
iill wirk under th. contrauct in ac corlelht and acceptable
nrian,.1r and for a ill ik. l,.s., daniaub,, or expn-ris of whate.ver
 
charaecter arising out of the nature of the work or the
 
prosecrution the.reof
 

If the "H.,is of Payment" claus' in the spccifications

reia ing *,, tany pay item in the contract requir-s that the
 
contract unit price., c(ver be
and i.ride.r,.i ci,rin,.n!It:t,n for
 
certacn work or nciterial ,.sse.nt,.,I to the it,'n., this same

work oir naterial will not al,, be. n,,--ured ior paid fior under
 
::.y other pay it'rn which miay appear elsewhere in t'he 
ar.,'c.ificationq 

s09.03 Compenuiation for Altered Quantities. When the 
ac'('te'd quantiti.es (if work vary from the quantifi:-s in the 
bid schedule. the ('Contractor shall accept as payment in full.s, far as minocr contr:iit iterns lre cnc,.rnt.d. payment at 
the original contra-t unit prces for the accept4.d quantities
ccf work done No allowance, ixclit as prrovid-d in subsection
104102 will be niade for any incre.a.e.d e'xpense', los of e'x
pcct-cl re'imbursement. or Is.s oif aiticipated profits suffered 
or clatmed by the 'ontractor re-ulting either direct:y from 
such alte'raticns or inic r-ctly frorn unbalanced allocation among the cntract ,it.TIs cf ccv,. h,.d cole'rse. ccn the part
uf the bidder ani subsequ-rt loss (cf ex i,.'t,.d rvimburse'r,.nts 
the'refor or from a:y other cause. 

For variations in accepte.d quantities of major items, in 
accordance with subsectin 104.2 th,. pric,.s agreei'd upon
and any agre'ed adjustment in contract time will be incorpor-
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109.03 

ated in the written order issued by the Engineer. which 
will be so written as to indicate acc'eptance on the' part of the 
Contractor as evidenced by his signature. If prices cannot 
be agre'ed upon or agre,'ment cannot b, reached to pe.rform 
work as provide'd in subsection 104.02., the Engineer may
direct work to be performed in accordance with subsection 
109.04. 


109.04 Force Account Work. This work will be paid for 
at the unit prices or lump sum ,,tiulp..ed in the order 
authorizing the work, or the Governme'nt may require the 
Contrattor to do such work on a force account basis to be 
comprisated in the following manner: 

(a) Labor.-For all labor and foremer. employed on the 
specific operations, the Contractor will receive th,. rate of 
wage (or scale) agreed upon in writing before beginning
work, for each and e'very hou- that said labor and foremen 
are uct'ui-:: engaged in such work and paid therefor. Agreed 
wage. rates wll not be in excess of h.. .ates paid for compar-
able work on the project. 

The Contractor will receive compensation for his costs of 
payroll tax ltvies, insurance premiums, and employment bene-
fits generally applicable to his employees. in pr,,portion to 
the wages paid above. If a fixed percentage is stated in the 
special pro'i.ions the amount of such comnpe'nsation will 
be the product of the fixed perc,.ntaw. and the actual 
cost of wages paid above. If no fixed percentage is stated 
in the spteciul provisions, compensation will b the actual 
amount paid by the Contractor for these items. In addition 
he will receive an amount equal to 20 percent oef the compen-
sation as determined and paid for by one of the rotethods 
herein. 
(b) Materials.-For materials accepted by the Engineer 

and usetd, the Contractor will receive the act. cost of such 
materals dehlivered on the *rk including transportation 
c:.arg(es paid by him(exclusive of machinery rentals as here-
inaftw.r set forth), to which cost 15 percent will be added. 
(c Equipment.-For any macrine'ry or special equipment 

(other than small tools), the use of which has been authorized 
b%,the Engineer, the contractor %%ill I paid the rental rates 
agreed upon in writing before ytacting such work. except 
when the equipment rental rates to be paid are "tated in thespecial provisions. Payment will be made for the actual num-
ber of hours ihat the equ.ipment isinoperation on the work 
and will includ fu l and lubricant!, 

Transportation charges for each piece of equipment to and 
from the site of the work will be paid provided. (1) the 
equipment is obtained from the nearest approved source, 
(2) the return charges do not exceed the delivery charges, 
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(3)haul rates do not exceed the established rates of licensed 3 
haule.rs, and (4) such charges are restrict,.d to those units
 
of e'quipment not already avaiable and on or near the
 
project. :. 

Whenever equipment has been ordered held on the job on 
a standby basis by the Engineer, half-time rates for the
 
e'quipment will be paid for buch standby time during normal
 
working hours. 3 

All equipment ubed will be presumed to be in good operat
ing condition. No percentage shall be. added to equipment 
rental rates, and no additional compensation will be made for 
repairs. 

(d) .lisclIaeous.-No additional allowance will be made 
for general superintendence, the use of small tools, or other 
costs for which no specific allowance is herein provided. 
(t-)kccrds.-The Contractor's represe.ntative and the 

Enginer shall compare records of the cost of work done 
each day as ordcrt.d on a force, account basis.'Copies of these 
records shall be mude upon suitable form provided by the 
Engineer for this purpose and signed by both the Engineer 
and the Contractor's representative, one copy being retained 
by each party. 
(f)Stat,'mnets.-No payment will be made for work per

formed on a force account basis until the signed .ecords 
required in (e), detailed as follows have been prepared:

(1) Name. classification, date, daily hours, total hours,
 
rat,. anti exte.nsion for each laborer and foreman.
 

(2) Designation, dates, daily hours, total hours, rental 
rate, ai:d extension for e.,.-. unit of machinery and
 
equipment.
 

(3) Quantities of materials, prices, and extensions. 
(4) Transportation of matrials. 
(5) Cost of payroll tax levies, insurance premiums,


and 'ployee benefits, if no fixed percentage appears in
 
the special provisions.
 

Statement% shall be accompanied and supported by receipt
ed invoices for all materials used and transportation charges. 
However. if materials used on the force account work are not 
s ecifically purchased for such iork but are taken from the 
contractor's stock, then in lie'u of the invoices the Contractorshall furnish an affidavit certifying that such materials we'retaken from his stock, that the quantity claimed was actually 
used. and that the price and transportation claimed represent 

the actual cost to the Contractor. 
(g) I'ammeunt.-Payme.nt for authorized work done under --A 

this subsection wi,' be made with the regular progress pay
ments. The amounts io be paid will be based on the signed X 
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daily records of work performed and the Contractor's state- his discretion. may release to the Contractor all orments of costs as required by (e) And (f) above. 	 a por
ti"' of such excess amount. 'uthrrmor. on completion and109.05. Eliminated 	 "DItem. Should any items contained in 	 acceptance a/ ruth separate building, public work. or other CDthe contract be found urnnecestsary for the proper completion 	 dirtnion of the contract, on which the prace is statedof the work. the En ,nrer may, upon written order to the 	 separatrly n the contract, payment may be made thereforContractor. eliminate. .uch items 	 CLfrom the contract, and wvithout retention cf U percentage.

euch action shall in no way invalidate the contract. When aa Contractor as r.otified of the elimination of items he will be cd all ateral uj e orreimbursed 	 b rby chaige order for actual work done, and all 	
e Maeed pro typ fy e

md.cshall th, reupi ,costs 	 be onih sole property of theincurred, including mobilization of materials prior to . but this proa titan shall not be conntruedsaid notification, but no allowance for profit or overhead 
as 

r, heriag the Contrantor from thr sole reponsibility forexpense will be made. No deduction from the contract time Ynale or th restorat ion o any fhiad work, or an waivwill be made for elimination of pay ite.ms. 	 iode r t , /toraio,e l a t o requi rth f l i 109.06 Partial Payments. The following clause of SF-23A 
applies and shall 	

fag the r -iht,of the (,.,,nmn,,t to, require the fulillm.ntprovisions: prevail in event of any conflict in contract of all of th, t,-rumI'poui o,th, contruct.(e) co uph'tiont u 'd urreptacr of all work. thep aynt Contrtoamount
7. Paymepnts to Contractor 	 due the Contractor under thi contract shall bePaid upoi the pres,'ntation of c properly ezecuted(a) The Government wall pay the contract price
herrinafuter pro idrd. 

as toucher a i, aft,'r the Contracror shall have furnished the

Goreri rant With a release. if required. o, all cluims against
(b) 	 The (;vierenineat u-ill nmake progress payments the Goa'rrn re"t arising by 
 irtu," of this contract, other
neeathly as th, m,'ork proceeds, or at more- frequent intervals than claims inus diete-rmnid hy thr ('ontracting Officer, on estimat,.s 	

stated u,:ounts as rpay he specifcally e:..
ce'pted by the ('ontractor front the, operation of the release.approved by, th,"Contracting Officer. If requested by the If the Contractor's claim to amounts payable under theContracting (ffier, the Contractor shall furnish a break-

dow'n of the 	
contract has bern assigned under the Assignment of Claimst,,tal contract price showing the amount i- .1ct of 1.94o. as amende.d (.) (('is. .01,deluded therrin for ruch principal category of the work. in a release may also be required of the assignee. ;.C. 15),
 

such detail as requestd, to provide a basit for determining 
 No partial payment willprogress payin-lts. It the preparation tf etimates 	
be made when *he totalthe value of the work done 'ince the' last estimate a iounts toContracting Officer. at his discretion, may authorize less than $1000.material delia-ered optthe site and preparatory work done' Whenever the bid schedule contain, a contingent sum payto be' taken ito consideration. 3aterial delivered to the item orContraror at locatiois other than the 	

items, the work covered thereby shall be performedsite may also be only upon written order of the. Engineer and payment willtake,, into consideration (1) if such consideration is be made as provided in the order.specifically authorizrd by the contract and (2) if the 109.07 Payment for Material on Hand. Refer to subsec-Contractor furnishes mutisfactory eidence that he has tion 10'3.06.acquired title to such mutrial and that it will be utilized No partial paynent will be- made (n living or perishableo i the-c e e b t iplant 	 m aterials until planted. 
(c) In maiking such progress payments, there shall beretatrid 1) iercernt of the rstinate'd amount 	 109.O Acceptance and Final Payment. Refer to subsecuntil final tion 19.06.e,,npleti,,, i,,d acceptince ,,f the contract work. However, All prior partial estimates and payments will be subject toif the Cuitructing Officer. at any tame after 50 percent of correction in any subsequent estimate, including the final
the wvork has breen completed, finds that sctisfactory pro- estimate and payment.


grese is heing maie. he may uuthori:e any of the 
 reain-	 109.09 Mobilizationmigprogress pallments to be made in full. Also, whenever 	 (a) Mobilizato-This iteon shall consst of preparatrythe work is substantially complete the Contracting Officer, work and operations, including, but not limited to. thoseif he considers the amount retained to be in excess of the necessary for the novement of personnel equiiment, suppliesamount adequate for the protection of the Government, t and incidentals to the project site; for the establshment of X 
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all offices, buildings and other facilities necessary for work 

on the project. and for all other work and operation. which 
mu.st be perftrmed or ci sta incurred prior tAl beginning work 

on the various itetsl5 on the project .itt'. 
Whun the Invtittio for bids pri.eh-.t a fixed amount 

se*t fly th," ('ontructinr Officer or a bid item fur Mabilization 
(I tern Si1). tie fllowing clauses Shall ajiply: 

ib) Ia rtiaI payrnewo P'rtial paymtents may bo made as 
follows: 

( I ) hen 5',,)fthe criginal contract amount isearned, 
25' of the amounit for mobilizattoin. or 2', of the orig-
inal contract amount, wlxhe'vvr is he-ser, may 1w paid. 

(2) When 10'; of the otiiginal contract amount it earne-d, 
50'" of the amount for nhilization or 5', of the original 
contralt amoun't, whiche%r is Iesser. may be paid. 

(31 When 25'' of the or:gimal contract amount is 
tarntd. 611, of the amount for n,.bdhzution, or 6', of the 
original contract aii.,unt. %hich,v r is h. svr, may tt paid. 

( I V hen 1', of the. original c~otract amount ie 
varnied, to,. of the ainoitnt for inbilizition, (or :.', of 
the origiial continctanlo..llt, ,hich,.ver is h er siay be 
paid. 

(5) When 80'; of the or:binal contract amount isearned, 
10o, .of the armount for :iibilizatiun. or 10' ; of the urig-
inal contract anmount. wl.tche'ver i, lirser. may be paid. 

(el Uponi c'niplh-tion of all work on the project, payment 
of any aniount for mobilization in excea,. (if10', of the origi-
nal contract amount %6 L- paid. 

Nothing herein shall I. construed to -uit or preclude 

partial pIym .lt-.otherwise provided for by the contract. 

The following clause. of .lF-22 and SF-23A and SF-I9A 
in entirety hate not prviously been included, but are a 
part of the contract. 

Sj 22:: 

1. Explutnatiuns to Bidder%.-Arsy explanation desired 
by a bldlr regarding the rne'antlior in terpretation of 
the invitatloi for bijs, drawings. sperititations, etc.. must 
be requested in u'rifil and u'ith autfeirrt rime allowed 
for a re ply to reach tiidders be'fore the, submission of 
their bids. Any ili( r,pr, tot loll made it-ill be tl the form of 
fil aleIMMInelt of the lti-I tatifn /or bids, drawings, Sprei-
ficafcccs. etr., U111 i1el be (urlttsh,,il to all pro)spectiv'e 
bi,!erg. Its receIpt by the bidder iust be acknowiedged in 
the sx;xjc crrcditl Ill tr .1,;,IF'ori (Staicdard Form :1) 

,r tel, pra r d be/or'or by Itet, r rr,lir, the time set for 

ope c o of bids )ral titn r 9tv'liI rxrl 11 instructiocs 

before th," award of tAr coufract il!tll o be bivling, 


64 

2. ('onditilns Affecting the Work - lBdders should visit 3 
the site and taCe 5,ACh other steps as may b, rrasonably -a 
tecrssary, to ase-e-rtaic the nturr and location ,/ the" u k, CD 
and thr pe ntiral (Pool l,,cal c ni s wh'ithh,, Ca n attrct the 
uork or threc.t th, y,-t PLalue to do0 no Il! vot roltie 
bold.h' r , ,.Fel,PIIbdity f.r e'stirnti , pr,,erly the 
diffirulty o, ct os ccesur toullyp,ro/,r jyIn the- work The 
toi,, rntpttO uill GioMuMrl no rTsporunibility for arty under-
MtllAndsi or r. gr, itfatins ctjPlr'rl7tn? rondtiin mnude by 

artyif its offcers or aV rit prior to th," e.rruton of the 
ctOfr,tcct, unless included tinthr :Picitation for bids, the 

p ertfiratiols, or rrelated docunrts 
SF 2MA: 

h. Asignit,.nt of Claims 

Off I' i-fuaot to the ;,rotihis of the Assign'ment of 
('auzismiAct of 1.9140. U'.S.C. 41 11-5.ns ayFrid,d (31 203. 
IL 1. if this contract pro Pdes !cr payrrPnits auvregatin'. 
S1,00(i or Pn't . ritnms for ?flIno ty due t to become due 
the 'ohtitcyfoi /rol the (;,,'7ctirriit unider this contract 
"Yin be arsegtnrd to a bunk, trust coynpa ,.or oth rt tcnanc
tied ingtituton, iclu!itu arty ',tral I,.i.tlig age n , arid , 


may thrreait, r be further assigned and i, assignrd to aiy 
Suh 11telltion. A Pny such iigni ,nent or reassignment 
shall roicr all nurounts payable nider this contract aud 

l,,t already paid, anil shrill Plot be made to morr than one 
party. exrpt that anyt sich tiss l ictiirf ,r rrassigniment
relay be 7md,10 ti du, p rty tiSoerirt jr trustee for tao or 

tmore Jartis ;,artiritilf gI, such itnanci ngt 'nass 

othru'im, p ,, (hd tt this eoptraf. poo/m, tts to an as.
 
slgne't of ay uzr,piys clue or iu beom, due under this 
crtiract ghall Piot, it the .ext,t pr7 , id lin aid Act. as 
aiended. .,gub ,ect to r, luct.on or ',,ff.(I hAu preci ding 
s, Ifetcer ppltirs t.mlIe it this coltytart is mate:lrIn time of 
ar or nufoil et,,1g,,ly (in, 1 lacd in said Act; and is 

it Ith the 1),purr'ntif of D,'tt's,. the Gental eSeitees 
Administratiln, the Atomic -. Commission, Na'ne rgy the 
ti.,,al A 'roijciticg arid Space A dmilisra tn, the Federal 
A citf,n AV,nry, or any other tfe partnnr t or aglleonr of the 
I',lited 't(tptg drxignated by the 'reslde it i,.rsuanf to 
Clau, 4. oI the protiso of grcticc n I of the A ssoig,nrn t of 
Claimls Act ,,1 194p. as amend, d by thr Act of May 15, 
1951 ,:5Stat. 4.1.) 

(b) 1it no eent shall rcpies of this contrart or of anty 
p!ajm, spre'ificaton or ,(har similar due'amines rrlating to 
u ork u rcthfitnsc roft te f inarkl "'"o iterlt". " tr

cyrt", or "C(on,rctrrltial", be (rerijhrcf to any assignee of 
canyclaim arIsing ulider this rntract or to any other per. _ 
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the rules, regulations, and relevant orders of the Secretary 
of Labor. 

(e) The Contractor will furnish all information and re-
ports required by Executee'e Ordcr No. 11.46 of Srpternber 
-4. 1.96. and by the' rules, regulations, arid orders of the 
.Se-rct'ury of Labor. or pursuant thereto, and will permit 
access to his books, records, acid accounts by the, contract-

ing agency and the Secrietary of Labor for purposes of 
intu.stigatin to ascertain cone pliance with such rul'., regu-
luutos. and orders. 

(f) In the ecent of the Contractor's noncompliance with 
the Equal Opportunity clause of this contract or with any 

of the said rule's. regehtions, or ordre. this contract may 
1be' conee . ii, te'rittieated.or suspernded ie uhole or in part 

aed the Conitractor may be declared i'eligible for further 
Goi'erntcneuct contracts in accerdace uith procedurrs au-

thrizecd in Executive Order No. 11246 of September 2.. 
1.965, and such other sanctiots maj be impo ed and 

remedie', inoked ac proe'idcd in Executi'e Order IteM; of 

September -4,1965. or by rule', regulacion, or order of the 
Secretary of Labor, or as otherwise prov'ided by law. 

(g) The Contractor will include the provisions of para-

graphs (;a through (7) in every subcontract or purchase 

order upilese excmpted by rules, regulations. or orders of 
the Secretary of Labor issued pursua'ct to section 2.0"oi 

Executive Order No. II241; of Septembe'r 24. 1965, so that 
each subcoptractororsuch provisions will be binding upon 

action with respectvendor. The Contractor will take such 
to any iebcoptract or purchase order as the coctractio'g 

means of enforcing such provzision.agencccy bmay, direct as a 
icluding sanrctins for noncompliance: Provided, however, 

that in the' event the Coctractor becooece ivolerd in,or is 

threatened wu.h litigation with a subcoctrrtar or vendor 

as a result of such direction by the cocntracting agency, 
the United States to enter intothe Contractor may request 


such litigation to protect the interests of the l'nited States. 


22. Utilization 3f Small Business Concerns 

(a) It is the policy of the Government as dclared by 
the Congress that a fair proportion of the purchases and 
contracts for supplies and services for the Government be 
placed with small business concerns. 

(b) The Contractor agrees to accomplish the maximum 
amount of subcontracting to small business concerns that 

the Contractor finds to be consistent with the efficient 

performance of this contract. 
SF-ISA: 
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ACT (40 	 U.S.C. 276va-a(7)) 31. DAVIS-fHACON 

(a) All mechanucs and laborers employed or working 

directly upon the site of the work shall be paid uncondi- (D 
tionally aid not less often than once a week. and without 

subsequent deduction or rebate on any account (except 0". 
such pcyroll deductions as are permitted by the Copeland

the full amounts due atRegulations (z.9 CFR, Part 3)), 


time of payrnect computed at waqe rates not Ieso than the 3
 
aggregate of the basic hourly rates and the rates of pay.
 

murnts. countributions, or costs for any fringe bentfits con

taned in the wage determination decision of the Secretary 0)
 
of Labor which is attached hereto and taedr a part hereof,
 

regardles of any contractual relationship which may be
 
allhyd 
to exist betu'ee'n the Contractor or subcontractor 
and such laborers acid mechanics. A copy of such wage 
determinationt decision shall be kept posted by the Con

tractor at the site of the work in a promine'nt place where
 
it can be easily seene by the workers.
 

(b) The' Contractor may discharge his obligation under 

this clause to workers in any classificaion for which the
 

wage determination decision contains:
 
( ) Only a bo hourly rate of pay y making pays 

than such basic hourly rate, except as
mcnt at not less 

Coprland Regulations (9 CFR,otheruise provided in the 


Part 3); or
 
(2) 	 Both a basic hourly rate of pay and fringe bene

by making payment in cash, by irrevocably
fits payments, 
makicg coitributions pursuant to a fund, plan, or program
 

for, and/or by assuming an enforceable commitment to
 

bear the cost of, bona fide fringe benefits contemplated by
 
thereof. Conthe Davis-Bacon Act, or bit any combination 


tributions made, or costs assumed, on other than a weekly
 

shall be considered as having been constructivelybasis 
made or assumed during a weekly period to the extent
 

that they apply to such period. Where a fringe benefit is
 

expressed in a wage determination in any manner ether
 
than as an hourly rate and the Contractor pays a cash
 
equivalent or provides an alternative fringe benefit, he
 
shall furnish informa.ion with his payrolls showing how
 
he determined that the cost incurred to make the cash
 
payment or to provide the alternative fringe benefit ias
 

equal to the cost of the wage determination fringe benefit.
 

In any case where the Contractor provides a fringe benefit 
different from any contained in the wage determination, he 
shall similarly show how he arrived at the hourly rate 

shown therefor. In the event of disagreement between or 

among the interested parties as to an equivalent of any CD 
fringe benefit, the Contracting Officer shall submit the 
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questin, togethrr withisl recommendation, to tecre- plotyed onlary of Lanbor any work under this contract to work in excessfor final determination. 
of x'hours in arty colndar day or(c) The assumption of in excessan enforceable commitment to 

of .o hours in

bear th, coat of fringe benefits or the provision of any 

such workweek on work subject to the provisiona of the
fringe benec,'ita riot expressly ht.ard in section Contract Work lours Stap,.,uz,23 Act
l(b)(2) of unlesa such laborerthe Dol s.i-Bacon Act or ini the wage determination decision 
or mechanic recti'ra coma/roation at a rate not less thanformng a part One and one half times his basic rate C.of the contract, of paymay bt considered for all such 

Jyf,rit as hourr worked ii excess 
C

I,/Uwapes only with the approval of the Secretary of 8 hours in any, calendar day or
of labor pursuant to a in rrcu'ss of "0 hour, it auch workweek, whichever iu
written request by the Contractor. theThe Sercretury of Labor may require the Contractor to 
greater number of ot'ertie hours. The "basic rate of pay,"art aside assets, ivi a os use'd li this clause, shall be'separate account, the amountto meet his obliga- paid per hour,tions tider any unfunded plan excljii- ol the Conti'actor's contribution or cost for fringeor progrum. 
b'i-t:ts and arty cash paymirt made(dit The'Lontracting Officer in lieu of providingshall require that anly clas(d) ~ of laborers or vne'chanics ~~ ~ ~ ht ~ n ls ~ fringe bernt its or the basic hourlywhich ~ Th-otatngOfcrsalieuris riot listed in the wage ~ ~ U eeletriv nat iao, 

rate contained in thedetrrmiation decision and which w'hich evie'r in greater.is to be employed underthe contract shall be classified or reclassified conformably 
(b) it the event of any violation of the provisions ofpar-igraph (a),to the wag. determination decision. the Cdowtractor shall be liable to anyand shall rrport the alactione taken to the Stecretary of Labor. If the interested 

fectt,t employer for tiny ancounts due, and to the Unitedparties cannot aVr'e on the States for liquidated damages.proper classification or reclassi, Such liquidated damagesicotpo,it o a partiuhalr class of laborexrs shall be computed with rrapect toor mechanics to each individual laborerbe ued, the Contracting OLficer shall submit the 
or vnechanic employed inquestion. i't.!arion of the prov'isions oftogeth, r with paagraph (a) ihis r,'comnrtdation to the Secretary of 

the suns t;f S1o for each calendar day onLabor for whichival detirr..iation, such employer 1was required or permitted to beployed ema
(ri litthe event on such work in excessit is found by the tContracting Officer thr standard workweek of 8 hours or in excess ofthe o 4O hoursovertime wages requeired bylparagraph (a).that withoutany laborer paymentor vvechaatic evaployrd by the 

of
 
or any subcontractor dir,'ctly oi Contractor
the site' of the work coy-ered by this contract has been or is bcitip paid at :. APPRENTICESa rate of (a) Apprentices sijll be permittedagr,e se r' j t e asu ' e-h t h, n t he . u 'a g s reqe t,re d by p a r ag ra ph to work such(u .,/thin claus, o n l A, r en t iu ,.a re r eperi d u n eraw'ritt, ,i notice- to the Contracting b ath1' tovrrine,nt J'rimnt(tilicer may (1) byC'ovtractor termi- only uhet:."I app~rrnvticr-tit 1 hare' registered, indiridually, underpre.p/ra , registered astith State bonanat, his riht to ;'roced with the work, or such part of 

a ap
the uhork as pre-."c-rshipto which there ha bvis agency which is recognized by thethequt iste a /udure to pa BureauItitwhic there- has eten is' woirk 

said Apprr,',ee'shtp avd Trainng, 
of 

required opay e-yotraand (:) prosecute the' 
to saidor. if no V.S. Department of Labor;twn by~cstract or work to rople- such rrcognvued agency exists in a Stat-, under aoth e,wise, uherrp, such Covin progravn rvi;,se-red withtrafor the aforesaid Bureauadiesi corti ticeship ,tidTraiving. The allowable of Apprenshall be liable to t' ornmnent for any rrtio of apprenticesUzcel.~casts occasiovie'd t souuMe lininthe 6oi'e'-rvmnrt thereby. n any craft classification shall be notgrea:,'r tharn the ratio permitted to(I 'a.',vraphs (a) through (e) 

the Contractor as toof the clause shall ap-pily to thits contract to the extevit that it is 
his otter- ork fi.eercr under the registered program.coetra.t (1) a prime Any'ith thr (;utive'rnecst subject to the Davis-Bacon 'vnployre listd un a payroll at an apprenl":e wage rate,Ar or (2) t subcontract also subject uho is riot ,,gistee. d as obo..e, shall beto the Davis-Bacon paid the unge rate

Act undrr such pr'lir contract. deternio,'d bplthe Secretury of Labor for the classifieatiou2.CONTRAC'T 
WORK HOURS STANDARDS ACT- (if work he actually performed.0NRATIME COMOENSATION (40 U.S.C. 327-230) 
(b The Ce,,ntractor shull furnish written evidenc, ofthe registrationof the ration eefhis progr.vm and apprenticesallowed and the wage as well as
 

(at The C,.ntrac'or shall 
rates required to be
iot require or permit anylaborrr er 'nechunlic paid th'rruodr forivs any workweek is u'hich he is em- the area of construction, p-ior tousing aviy apprentices in the contract work. X 
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4. PAYROLLS AND BASIC RECORDS 
and basic(a) The Contractor shall niattain pavrolls 

ri,l' s rr-luting the'reto during thr course of thc work arid 
hall pi.r,-crrre thenior a lperiod lof .1 years the rra(tr for 

all laborrrn ((ann[ ri-choiit urkitng (it the site if the work. 

Stch rercordM i"tall contain the naina' arid addirms of each 
titchamplojare, his correct clasinifira lion, rat o/ pay (II.-

cliditllg rtiftt tf cont ributons for, or costs asnul'd itooti 
.

prorid . itusgi- brne ft t, daily, and airk.ljj nituib r (if 

h ,ttiirs i'trA id, d rdtulict;,)rli Ya 'e a d actual ii-t 's pa lI. 
IWthrri.rar the ('ntractor has obtaintrd alkiwratil frori thr 

.Scrftirsi of L.ahtr at proiide'd it 1oartsgtuph (crl of the 
cltiatse ,pititled "'l ,ris-lhtaon Art," he, shall itiatri to ii rrc. 

ords lithih shot the roinit ie-rit, its i;qtroral. trifri 
coatiiinuitnratin o ;he plat or progra in to the laborers or 
irn-chutntcm afa'ctd, anid the ,oets a tited or incurred 
upittar ho- pithit or prograin. 

jbi'h ('itrafractir shall tubmit werrly/j a cttji. of all 

'"tllrollttMo the ('ontrattilg (ffir-r. ritr PrimeThe (;ior-?ii- t 

- attactr shall he ra apoiii.ih for the etuhilsa tort of 

pem eq pta ratllm o' all iubtoitrrator. 1"h," tpy Phaill b' 

atrrolrit Srdby a startuen xitlatd by then ('itractoir iitdi' 
cating thais thr payrtollt are corret ardl cati r, that the 
atoqa' rttro caattainrd tharrict tire rit Ifes thi.r th,,4# detr-
lmited bit the Sere~rtaryt of Labor. apid that thr-clisslifiel. 

tits e t jorth for tac/t a hior r ar .itcha ir ri ,rii u'it'i 

.- ;huission the Alyi 
nc, tito/Ca.iplitie'" .a qatte l iinib.i, tits caittr-utit arid the 

opeland lRt gulnttos at th- Scrett rt of 
L abor (:! ('fR, 

'airt .Yi setlii rfquita t Fitt ,tr lh . ai 

thr hut k he '¢,.r'it n tt "W1'. State-

ath/ll ic titi 

fliteabot patioL, it. The 'otrrtor shzl s it iliaalAs 
al u'-ihct , ofi tot tl t tl,, h fit, Serr ulr. it Lo h,,r 

rtp/ert (to riil.l- b it its t1,"t Is roqi iretil it purlgtraph 
(cd tit thet claotis-" aittiftlt '"")a is Ilr,, Art." 

lri Th, ('it iotai shall ittak" tih,"rrrordi r,ijuired un-

.I,r Liti cltier orailabl,' f.r ittit ctie hy iiuti .iatd rap-
re,-a rtttfi'm it tit,l ('aCotri rtlig titucr tnd the- 1a-parin ntu 

ot Iuior, a turft
1 pt ritithill match, re /ilr'tee ttiititretI tt itntrr' 

l tie i, l tlotpore ilurin i ot kingt hotr iit the, jtb. 

r,. '(ONIIP.IANCI" ',"'lTII (')PE.AND RE(;'I.ATICNS 

Thit ('ontr i-t r Mil 
1 

rtii;/tl, ith hv ('olotilnd Regis. 

I tt.n s ,f thi- S c rti, tritit .thr i. I'tliirt .7) i t-hic(. . 

are- it'-,,rttiiit hereilt byj ro fri tic. 

c;.W ITHHOLIDIN(G OFI F"U:.i 

(a T;" ('otracting ()uarr ??ty withhold or cause to 

br u tIthli froit thr ';orrr mt nt Prin" Cortractor no 
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tonuch o the arr-ud payrnt,'rts or adviances as may be 

rotisidrr-d rlti-' tt II) to poty lubor-rar and rnrehates 'a 

, riploit'd by the*.- *ot, artor or any Pubcorntractor oin te 
io i-k the /it/i ai,,, ti of iti i reuired i by the- contract. 

andt (.') r., Potitely itng lui blit oif (tv ('onractior for C1. 

li,uidift,.1 tma ga-at uridr the clause h,t,f autitlad "'(on- C 
'tot IS t Il ours Stindudas Act ()I, 'time ( 'omprnsa3 

b 1 11 ain (',.tit ctti f ilx ft,jety anl laborer or mr. 

chli ar a l,,utt uti on - of work, a ) dior kitg th e Mite the" all 
or ; art iftr ithtit t rri tra Ji t af roltrart. tha ('ton-

Li loc itol. urilti to (;oern.rtj (Lhrrr uiiftr nottice tha" 

ira t tPrV-iot ('itiirtirtor. take sutch actit; 4q init bc ieces-
MOUil to counr Must jtItien of ait further paymenfi or 

adrapii ci, until such iol tiort hav- ce-aged. 

7. SUICO(ONTRA('TS 

7"he ontratr ogr eM to intert the clauses hereof I

tLad "'l at it:..,, Act,' "(' ontract Work l1owre Sta nd

ards Art (Oiititna ('orip'nitiiort," "A ;tprenttreet," "Pa. 

ritt ti,,,l itiatc Racrdm,"''('i,rrpl ia ri' tith ('opt-land 
Hggulattt'" "'t ithholditri of Funds," "Subcontracts." 

a it'('t itrtt rttntitn-i)e hr ritt in all subcoi
ttfctsl. Th trii "'(ontrtactor"am uat'd in such clauime'm in 
any .id,,ottatct sh~all lot durrid te, rrfrr it) the Pubc~on
tra;cftr sri-pt n th,- phrt/ r "Gotcrizinent Pnrte Con

tiatir."
 

D) E B A
?. ('ONTRA(I" TERMINATION- - RHMENT 

A it,.rh ,.irtht- ritu., horoti-i nettle d "I/arts- aecon 
, '''(',t tt rict W'trk II 'urp Stiruht'las A rt--1),,rtme 

('aiiitp.., tit, , ''A jtprrttic ," 'titrollt anal Bltlic Hr 

otds,'' '('it tpu)tlourt t'th ( 'land Re. gulations.'' " ith

ho ltltita -I t " otsltci"t ' .urity be grounds 

for t'rilotatn t,, the tontract, and for debarm nt a 
proridd in 2.I CFR 5 6.
 

CD 
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Competitive Bidding and Award of Highway ConstructionContracts 

By I)r. Ross 1). Netherton 

Office of Research
 
Federal Highway Administration
 
Washington, D.C.
 

THE BASIS AND PURPOSE OF COMPETITIVE BIDDING 
The Purpose of Competitive Bidding osi Public Contracts 

trocedures for selection of contractors to constroct, maintain, im
prove, and repair public highways ar, bast-, on a well-defined body of 
legislative and administrative rules. The:,, r-iles have no common law 
antecedents, and thus they constitute a set of positive policies and re
quirenients which distinguish the conduct of public officials from the 
practices of executives in private busine-,s. Whereas in private trans
actions the propriety of a decision regarding the award of a contract 
generally is judged bv the balance sheet results of the transaction, pub
lic contracting officers must adhere to rules designed not only to assure 
administrative efficiency, but also to protect certain moral values and 
promote certain socio-economic goals. It is to facilitate the accounting
for these two tvpes of consequences-the prevention of favoiitism in 
spending public funds, and the stin.ulation of competition in the con
struction industry-that toost motdern laws and regulations requiring 
competitive bidding have been developed. 

hmnpertant as these aspects isiav be, however, they ar,' not the basic 
purpose of the rules for awarding contracts. The central object of this 
process always has been and must be to obtain the full and fair return 
for an expenditure of public funds. The interest of the public in this 
respect generally is best served by extending invitations for public 
contract work on an open and equal basis to all persons who are able 
and willing to perform such work. Throagh effectively supervised 
competition among the parties, it is felt that the public has its best 
assurance that there will ener" e a real and honest cost basis for the 
work desired.' 

Competitive bidding requiremnts therefore serve multiple purposes. 
and statements of such purposes by the courts have varied in emphasis. 
An illustrative list of the major objectives of competitive bidding is 
found in WVcstcr r. Bltec. as follows: 

'1. Coixm, P'ri.W ('o.suc'r.no" Cos- F. W. DodLie Corp.. 1961) [hereinafter 
TRACTS AND THE LAW at 2 (New York, cited a (onE.]. 

1125 
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1126 HIGHWAY COSTRACr LAW 

ITbo protect th" public again.,t collusive, contracts; to secure fair compe
tition upon equal terni% to all biders; to remove not only collusion 

but temptation f(,r collusion and upportunity for gain at public expense; 
to close all avenue-s to favoritism and fraud in its various forms; to 
secure the Ist values for the [public] at the lowest possible expense: 
and to afforo inequal ad\vantag, to alldesiring to do business with the 
[public., by affording an oppeortunity for an exact eomparison of bids:' 

Th Essential Principles of Competitive Bidding 

The Form of Compe'itire Bidding Ruh's 

Legislators appear to have regarded the objectives of competitive 
bidding as satisfied where there is general adherence to uniform pro
cedures relating to the following actions: (1) public advertisement to 
bidders inviting the submission of proposals; (2) preparation of plans, 
specifications, and related information about the work and the location 
where such materials can be obtained by prospective bidders; (3) for
mal submission of prolposals to the contracting agency, together with 
the deposit of financial securit-, guaranteeing that the bidder will accept 
the award of a contract if he is the lowest responsible bidder; and 
(4) consideration of proposals under uniforn criteria, and award of 
contracts to successful bidders. 

Constitutional requirements for unambiguous directives and limita
tions on delegation of power combine to force legislatures to be explicit 
about these niatters. But the nature of the subject matter makes it 
necessary that many details of bidding procedure be set forth in the 
form of rules promulgated by policy-making bodies or chief admin
istrative officers of the contracting agencies. Any effort to fully describe 
the law relating to compet:tive bidding and award of contracts must, 
therefore, take into account not only the statutes, but also the formally 
promulgated administrative regulations and the informally followed 
customs and practices of the contracting agency. 

Patterns regarding the mix of statutory and administrative elements 
in the law vary from State to State. Connecticut's statute illustrates an 

unusually broad delegation of procedural rulenmaking authority to 

administrative officials, as follows: 

The Commissioeir nmav, at any time, call for bids to construct, alter, 

reconstruct, improve, relocate, widen or change the grade of sections of 
sttvle highways or bridges. All biLs shall lie submitted on forms pro
vided by the commissioner and shall comply with the rules and regu
lations jerovided in the specificat ions.' 

2103 Fla. 976. 1.8 So. 721 (1931). Sra South Sioux Falls, 76 S.). 31, 71 N.W.2d 

aLso, Colorado Paving Co. v.Murphy, 78 618,53 A.L.R.2d 493 (1955). 

F.2. (Sth Cir. 1897); Fonder v. City of -'Co...GES. STAT. Arts. 4 13a-95 
(19C-4). 
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(' I'-TIrlV: BID1DIN4; AND A". Ail tll (OIIFCNTR .AIr, l i 

In contra.-4, ofther Statts coislign certai aspets of bidding to iidniin
istrative iudglitinlit, aid s! ,i ify other aspit-('t in statute,..' Stich vari
tion. ii the forml of conpetitive biddin g laws apljlvar to be re'sponsive, to 
particular local conditiions or previous e'Xlpe'ritence. for theyt sethlomi in
dicwte any ('toinilon soilre' of langiuav' or poliev. To datet lite most 
effectiv'e inlttenct, for iiiiforiitv in State iiddinl procedures appears 
to be the standilard .lu'i ici.alions for CoiIstruelion of ftetral-aid higliwav
projects.' On the other hand, a coiiling mictd lo a''oniniomdate tho
particular cireuinstances of municipaial and cointy goverlnents and 
gpecial-puriose agencies has ed legislatures to provide separate rules 
for contract awards at these levels. 

Effect of Failure to Follow Req uired Procedures 

Bidding procedures set forth in statutes and adninistrative rules are 
regardhi as jurisdictional prerequisites for valid exercise of a contracting agev ie's authority. Courts hav'e iniadt' it plain they seek construe
tims of thtst' rle s that will full - andl reasonablly realize thit' intent of 
the la% in varving situations, hiu't will not wt-akten the effectiveness of 
the la% through exceptions.' Thus, failure to comply with all the snleci
fled steps before an award almost invariably results in failure to create 
any enforceable obligation or liability on the part of the public agency. 
Where an agency does not follow exactly its specified l)rocedurL,,, a 
transaction purporting to be a contractC(>ntractors who perform constructionaward is a nullity.work, or supply materials 
under an innocent impression that their contract was awarded through 
,orrect pr,'wedures understandably complain of thie hardship resulting
from application of this rule. But, even where the public agency accepts
and uses the results of a contractor's work, ie may not recover quantum
reruit;and, .enerally, he is liable to repay to the agency any funds he 
received under !he arrangement.' 

Apparent exceptions to this rule have been noted, chiefly where courts 
have been able to find factual bases for enforcing an implied contract,' 
or have found that in addition to noncompliance with bidding statutes 

'(iA. CoN;. 6 95A-S06, "in such news- ' Federal Highway Administration, Stan. 
papers or other pubheations, or both as will dard Spcrifcathons for Construction of 
insure adequate publicity"; (Oiot, REv. RIaii and Brid(qc% on Ftdcral Highway
CoDE, § 5525.01 (Supp. 1974), two news- Projrrts, FP-74, (Washington: GPO,
 
papers of opposite political parties, if there 1974).
 
are such. in the counties where the work is I Fonder v. Cit v of South Sioux Fall,
 
to be done; N.J. STAT. A%,. §27:7-29 76S.D. 31,7i N.W.2d61S (1955).

(1966); D.C. CODE J 7-601 (1973); *Miller v. McKinnon. 20 Cal. 2d 83, 124
 
W.V.%. ('oni: § 17-4-19 (1974), designated P.2d 34 (1942).

urban centers and trade journals as well as 'Johnson County Savings Bank v. City

county where project located, of Creston, 212 Ia. 929, 231 N.W. 705
 

(1930).
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there was proof of fraud in the award.' In the absence of such findings, 
however, contractors have litth" prospect of recovering for work per
formed because theorie.- of a quasi-contract will not be applied to 
promises that are beyond the authority of a public agency to make.'" 

Genuine exvvition,, to the mandatory conipetitivc bidding rule. are 
authorized, however, for certain situations in which legislative common 
sense recognizes that the public interest i. best served by that result. 
Accordingly. competitive bidding laws frequently exclude contracts 
involving less than a specified minimum amount, contracts calling for 
highly specialized goods or professional services not generally available 
in the market, and contracts made to deal with emergency conditions 
requiring speedy actv.. A more detailed discussion of these exceptions 
appears later herein; it suffices here to note that unless a public contract 
comes within an authorized exception its award must comply with 
applicable mandatory competitive biddin. rule. 

Effect of Collusion in Ridding 

Public policy favoring award of public contracts through competitive 
bidding serves the interest of the contracting agency by assuring that it 
obtains needed goods and services at fair prices, Lid serves the interest 
of contractors by assuring that all bidders will have equal opportunity
to bid and receive equal t, eatment in consideration of their proposals. 
This policy is implicit in shttutes and regulations directing that competi
tive bidding be used, and is explicitly implemented in legislation pro
hibiting fraud and combinations in re-straint of trade and competition. 
All these interests are enda7,.,ered when there is collusion among bid
ders to submit noncompetitive or rigged proposals, or otherwise restrict 
competition and thereafter conceal the fact that such unfair advantage 
exists. 

Collusion of this sort may take the form of agreements among bidders 
to submit proposals that are artificially high, or to submit identical bids, 
or for some bidders to withhold or withdraw their bids in favor of 
others." The damaging effects of contractor combinations may some
times be less direct and obvious. For example, Kentucky1 Ass'n of High
way Contractors r. WIillianms ": involved an association created for many 
purposes, most of which were both lawful and usual, namely: 

9 Griswold v. Ramsey County, 242 Minn. 415 (1929); State ex rel. Washington Pay
529, 65 .. W.2d 647 (1954); Gerzof v. in," Co. v. Clausen, 90 Wash. 450, 156 P. 
SweeneY, 16 N.Y.2d 206, 211 N.E.2d 826 .554 (1916); State v. La Fera, 35 N.J. 75, 
264 N.Y.S.2d376 (1965). 171 A.2d 311 (1961). Annot., 62 A.L.R. 

'0 E. McQen.:AN, MU.IcIPAL CoaRonA- '224 (1929). 
Tress f 29.112 (3d ed. F. Ellard 1966). 12 213 Ky. 167, 280 S.W. 937, 45 A.L.R. 

,Morgan v. Gove, 206 Cal. 627, 275 P. 544 (1926). 
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[Promote) better relation; hetween the state highway commision, its
engineers and inspectors, anti fis&'al courts on the one hand, and con
tractors on the other hand; to maintain a high standard of contracting
work; to combat unfair practices; to encourage efficiency among con. 
tractors; to support contractors in efforts to rcctify conditions of an 
unsatisfa.itry character; 0' encourage those methods of eontraeting
work which relieve the contractor of improper risks: to encourage
sound business methods tending to raise the standing of contractors 
in ^he business world ; and to assist the state of Kentucky in building a 
comprehensive system of roads throughout the state." 

Members of the association were required to pay annual dues of $50, 
plus 0.025 percent of Federal, State, and county highv'ay work per
formed. The legality of this arrangoment was tested in a suit by the 
association against a member who refused to pay the latter fee. The 
Court affirmed dismissal of the suit. Although conceding that it was 
diffiuilt to define precisely the public policy regarding such associations, 
the ('ourt felt such policy must oppose any combination having a pre
dictable tendency to injure the public interest." In the Court's view, the 
association's practice caused contractors to increase the amount of their 
bids so as to cover the "dues" or fees levied by the association. 

In addition to providing grounds for voiding any contract awarded as 
a result of rigged or noncompetitive bids, collusion to restrain ompeti- 87 
tion n.,iv expose the guilty parties to criminal penalties and disqualifi
cation from bidding on future contracts of the governmental agency in
vo!ved. However, selection of penalties for guilty contractors may be 
unusually difficult, as illustrated by a proceeding in Wisconsin where 12 
corporate contractors were prosecuted for conspiring to submit non
competitive bids for bituminous highway paving contracts." Under 
Wisconsin statutes each of the defendants was fined $5,000, the maxi
mum amount authorized by the law, and was enjoined from engaging in 
any collusive action in the future." The State's highway statute also 

'Id. at 16., 2S0 S.W. at 93S. were convicted after entering pleas of nolo 
"Certain associations acting under Codes contendere to felony charges of conspiring

of Fair Competition adopted in conjune- to restrain trade in construction projects
tion with the National Industrial Plcoverv for the State Highway Commission over A 
Act INIRA) in the 1930's became guilty of period of six years. Pending civil and crim
unfair restraint of trade by advising men- inal anti-trust claims were settled by pay
her, to hid only when other members of the ment of damages and penalties amounting
as.,iviation also were bidding. Jackson v. to $660,000, agreed to in a consent decree 
Sullivan, 276 Ky. 666, 124 S.W.2d 1019 which also enjoined future illegal conduct. 
(19391. On appeal, tile Court felt the asso- Letter from Robert N. Warren, Attorney
,.i:,i, .;agruilty of restraint of trade. Sec General ..f Wisconsin to Robert T. Huber, 
,1-.,. annotations in 121 A.L.R. 345 (1939) Chai-man, S'ate Highway Commission, 

and 45..L.R. 549 (1926). September 13, 1474. 
" On September 13, 1974, defendants 'a WIs. STAT. ANN. 1133.01 (1974, as 

amended Supp. 1976). 
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authorizes the highway commission to disqualify the convicted con
tractors from bidding on any of the commission'. contracts for a speci
fied period in the futurt..Y Normally such a su.pension of eligibility 
would have been a routine action. 1lere, however, it wits noted that the 

12 defendants altogether had been responsible for 85 percent of the 
bituminous concrete paving in Wisconsin during the previous 6 years. 

Their suspension would leave very few contractors in the State with the 
necessary qualifications to bid on bituminous road paving projects. The 
Attorney General described the State's dilemma precisely when he 
declared: "In short, a suspension . ..could have an anti-comp'titive 
result rather than a procompetitive result as demanded by sound anti
trust policy." " 

Admittedly, Wisconsin's circumstances here may have been unusual. 
However, as industry-wide organization and collaboration increases in 
response to needs for trade information, so, also, does -.he need for safe
guards that such information will not be used to facilitate unlawful com
binations in the marketplace. The interpretation of statutes and rules 
regarding competitive bidding must be careful to provide clear and 
realistic distinctions between helpful and harmful combinations of 
bidders. 

PermissibleTypes of Combined Bidding by Contractors 

In contrast to combinations which arise from collusion, certain other 
types of combinations for purposes of bidding are permitted. Indeed, 
where contracting agencies desire to carry out projects that are unusu
ally large, or that have an unusually wide range of specialty require

ments, it oft-n will be impossible for one contractor to undertake the 
work desired "na single contract. Under these circumstances joint bids 

by contractoro; who combine their resources to organize and perform 
this work provide a sensible solution to a recurring problem. 

Courts' acceptance of tlm, practice of joint bidding by contractors has 

emphasized the distinction between these open agreements and the 
secrecy typically associated with collusive combinations. An early deci
sion of a New York court illustrates this view, as follows: 

[A] joint prop~osal, the rtsult of honest cooperation though it might 

prevent the rivalry of the parties, and thus lessen competition, is not an 
act forbidden by puhli;, policy. joint adventures are allowed. They are 
public and avowed and are not secret. The risk as well as the profit, 
is joint and openly assumed. The public may obtain at least the h-nefit 
of the joint responsibility, and of the joint ability to do the service. 

"WS. STAT. A.%"N. $84.06 (Supp. 1976); §102.12 (1969 ed.). 
IWis. Div. of Highways, Standard Specif- " letter from Robert Warren to Robert 
rations for Road rnd Bridge Construction, Iluiber, supra n.15. 
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The puldic agents know, then, all that there is in the transaction, and 
can more justly estimate the motives of the bidders and weigh the merits 
of the bid." 

Joint ventures r,,senblh partnershi., by providing for the combina
tion of the participants' resources, labor, and equipment ; and such veii
tures establish a joint responsibility for the results. The chief distinc
tion between joint ventures and partnerships, therefore, is that the joint 
venture is created only for a single transaction. loint ventures may in
clude more than two parties, an(d in some instances the existence of a 
joint venture has been recognized from the conduct of the parties even 
though the arrangement was not formalized in writing."" 

COMPETITIVE BIDDING REQUIREMENTS FOR FEDERAL AND FEDERALLY AIDED 
HIGHWAY CONSTRUCTION CONTRACTS 

Selection of contractors for construction projects in which an agency
of the UTnited States Government is the contracting party is governed
by the requirements of 41 U.S.('. § 5 (Supp. V 1975), which provides
that, unless otherwise specified in appropriation legislation or unless 
they come within an authorized -xception, contracts for materials, sqp
plies, or services for trt- government must be awarded through public 
advertisement and con petitive bidding. The authorized exceptions to
this rule include contracts inwhich (1) the amnount involved does not 
exceed $1O,(KX), (2) immediate delivery of materials or performance of 
services is required because of "public exigencies," (3) only one source 
of supply is available, or (4) the services required must be iwrforned 
by the contractor in person and are of a technical or professional na
ture, or are under government supervision and.paid for on a time basis. 

A similar policy is applied to federal-aid highway projects where 
construction is performed under contracts awarded by a State highway 
agency or a local government using federal funds for all or part of the 
cost." Exceptions to this requirement are not specified, as in the case 
of direct federal construction, and the need to provide flexibility is 
accommodated by authorizing the Secretary of Transportation to ap
prove modifications of the usual methods of advertisement for pro
posals, provided that any such methods "shall be effective in securing
competition."'" The policy favoring competition is further safe
guarded by the following requirements: 

(b) Construction of each project, subject to the provisions of subsection 
(a) . ..shall be performed by contract awarded by competitive bid

Atche:on v. Malon, 43 N.Y. 147, 151 :0 Libby v.L. J. Corp., 247 F.2d 78 (D.C.
(1870). See also, MeMullen v. H1offman, Cir. 1957).
174 U.S. 639, 43 L.Ed. 1117, 195 S. t. 839 2- 23 U.S.C. §112 (1970).
(1899). 223 U.S.C. $ 112(a) (1970). 

89 
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dingz. unlh.ss the Secretary shall affirmatively find that, under the eir
cutninsalt-es relating to) such projects, simt, other method is in the public 
intr-lli. (.nt rats for thf emlstru.tion of each project shall be 
a a I Irnly of h1t bid s'iqinitt..d byorn. th,. hasis of locst rol.onsive a 
bidd.r mci4ting established criteria of res-ponsibility. No requirement 
or hii iLatitn shall bv. mipostd as a condition prtev'entat to the award of 
a eint ral to, such biddr, unles, fit] is ctherwis-, lawful and is 
s., iti ',lly .st fort in the adveirtised sp.citi'ations 

(v.1 Th S crctarv shall require as a condition ',r'edcnt to his approval 
of vach c .ra. . a sworn stalement, ,xt.ult-d by, or oil behalf of, 

the pers-,n. firm, as.ociation, or cirporation to whom such .ontraet is to 
Iv awardhd, 'ertifying that such person . . . has not, either directly or 
indirvetl., entered into- any a -or-,nient, partiilla' .d ir any vllusion, or 
otlrwis,, taken any action in restraint of fret' competitive bidding in 
onn, ..ti , %kithsuch 'ont rac t.: 

This otlivy is reflected ir, the Federal Highway Adniinistration's 
(FI\VA ) regulations applyiik to pro.i'ets whi('h in any part are paid 
for with lftideral fuds.' Adldr's.t' l to tlft Stat. highway and transpor

tatioh dveijartnihu! -, the regrulation> require that federal-aid highway 

con-t ruction N ork iit li he 1.rfornedI lIv t'Ont rac! awarded to the lowest 

resposbibly bidder, unlsi's- it is undertake'n bv the State as a foret ac
count activitv. or unltss the Fetldral Hlighway Adniinistrator finds that 
"ii ius ua i rcnnstant't's" nial:e it to tnd,.rtake sometlt'n't'sd-ary other 

inethod. For work p,,rforrned by contract, the State, highway agecnt' 
nui-t a::-ur, ,Iplirtililitv for fre'., ol ,t'u,atil collit'titi\v, bidding, Itcljit

ig ath.,uatetptuibit ;iv of lie advtertist'nent or call for bids, and mntist 
coliply with th,. ir('tt urts I r,'s'ribhe, iby"the Adniiistrator.:" 

Arrangin-i',it for pi'rformance of work as force atctunt projects 

rt pir,.- thi thet Adni i i trator find that such arrangeuvnets are lecit's
:ary. anti that t he Slate dtrinin' that tht project (an it staffedA and 
'qupied,,. .at isfactorily and tconoinially." 

Ait hou.lithe w r,.tquirvuit'nt for C'mnlti vei biddi in the award of 

cons!rue'tii n ''ontracts have ben part of thl' fetd.ral-aid highway law 
.. nvec 1 hl.. t,r trent procdural relquirt'n;,'nt s for contract award 

a.' also influ,.tt'd by v ,,mr,ssiral legislation ind1r,'i'Iitial dirc

ti'.s vay li,'alility to fe',heral grant-ii-aid . Wuhe.ni'Iit,.flral aj 
( 'On'- in .nactl. h. thejr,.so'Iit coMil't it ye Ididhling policy forr.-. i 96,. 
ft'd,ral-aid liiLhwvy 'onstructol contravts, it als-.t'iat'tid thelInter

3 1'.S C. ,,112 (1970). , .. 23 I'.S.(C. , 117 (Supp. V 1975) 

A .-tatte,r' e\ception is proided in 23 2'1" F.R. 6 315.10t7 197. 

1'.St. §112f c) 1970 . and perrnit, the 23 '.F.R.,635.1t5(1976j. 
Se'retar% t,- sa'isfv hi- resp(,nsihihlt% for Act of .June . 193I . 'h. 32- , f 12. 52 

cue,,z.r:e : ,',mtI.*b, biddi a S- May 6.d;'tiv,- : ar S at. 6:3; ,L., A t ,,f 1954. 
f. ,',,ntra I"- %,,rk on I-FederaI-Aid ch. 17, Stat. 75; Federal-Aidor the 6W 

, . by acceptance of the lizhwav Act of 196S, Pub. I.. \to. 90-495, 
State'", erhltication as to compliance. See 82 Stat. 815. 
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governmental Cooperation Act of 1968,M designed, among other things,
to "improve the administration of grants-inaid to te States," 'd 
"provide for periodie congressional review of federal grants--ai; " 
The Bureau of the Budget was authorized to prescribe implementing
regulations which would promote uniformity of procedures. A year
later, the Bureau-now the Office of Management and Budget-issued 
the first of a series of circulars which are the present uniform adminis
trative requirpments for grants-in-aid to State and local governments?*
These regulaiions provide standards for State and local procedures for 
procuremep,/ of supplies, equipment, construction, and other services 
with federl grant funds. 

Althou.q, these regulations contemplate that State and local agencies, 
as grantes of federal funds, may use contracting procedures that 
reflect their own laws and administrative practices, such procedures
will be held to compliance with te "fundamental federal norm." This 
latter standard is discussed by the Comptroller General in a 1974 
opinion issued after reviewing the sufficiency of a State contract pro
cedure. 

[A] grantee receiving Federal funds takes such funds subject to any
statutory or regulatory restrictions which may be imposed by the Fed
eral government... . [A] grantee must comply with th ronditions 
attached to the grant in awarding federally assisted contrac". 91 
We believe that, where open and competitive bidding or some similar
requirement is required as r condition to receipt of a Federal grant,
certain basic principles of Federal procurement law must be followed by
the grantee in solicitations which it issues pursuant to the grant. ... 
In this regard, it is to be noted that the rules and regulations of the vast 
majority of Federal departments and agencies specify generally that 
grantees shall award contracts using grant funds on the basis of open
and competitive bidding. This is not to say that all of the intricacies and 
conditions of Federal procurement law are incorporated into a grant
by virtue of this condition of open and competitive bidding. . . . How
ever, we do believe that the grantee must comply with those principles 
of procurement law which go to the essence of the competitive bidding 
system. . . . One of these basic principles is that all bidders must be 
advised in advance as to the basis upon which their bids will be evalu
ated, so that they may compete for award on an equal basis."1 

In a subsequent decision, the Comptroller General quoted the foregoing 
passage and went on to say: 

C'iously, it is difficult to detail all that is "fundamental" to the Fed. 
erat system of competitive bidding. However, basic Federal principles 

"'Act of Oct. 16, 1968, Pub. L. No. 90- 30 34 C.F.R., part 256, App. 0 (1974). 
577, S2 Stat. 109S. 31 Illinois Equal Employment Oppor

2"34 C.F.R.. part 256 (1975). 	 tunitv Regulations for Public Contracts, 54 
CoUP. GEN. 6,9 (1974). 
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of .,rnp.titive bidding are intended to irodue rational decisions and 
fair trmatmi.nt. To the ext-nt, thcrvfore, that a prantev's prwurement 

decision iand th,. concurrence in that dt-visin ky t li grantor agency ) is 

not rationally foundld. it niav lit cinsidered as conflict ing with a funda

nirtal Ft-d'ral ti,,mi. Thc de.,.i t) will. in all likvlihiH,., also, he con
in any systemsiihtrc, in.,,nsisltiw witlh fundamental cinct-ls inhercnt 

of coinpit it ivo |iddil'g. :1 

Review of State and local highway con..truction contract awards by 

the grantor agency (Federal 11igliway Adnini.trat ion) is the chief 

means of supervisin tht( grantee agencies' contracting practices. Strik

ing growth of the number and scope of federal grant-in-aid programs in 

the period 1966; to 1976, with a corrv.-pondingly striking rise in the 

anotint of federal funds, however, has lirompted the(General Account

to widen the scope of its review activities. A policying Office (GA(O) 
of granting reviews of complaints filed by contractor-bidders prior to 

contract award rel~aced the. traditional curative procedurv of the office; 

and in his first opinion under tie new procedure. the 'omptroller Gen

eral broke further with tradition by accepting jurisdiction of a protest 

by a prospective sulwontractor who complained against the award of a 

subcont ract at the direction of the grantee agency." 
Federal requirements regarding comletitiwe bidding in the award of 

92 federal and federally aidhed construct ion contracts thus reach through 

the grantor agencies of the Federal (;overnment to grantee agencies of 

all types. with procedur.s for the enforcenient of these standards. 

Formal protest procedures avaijable to contractors and stilwotractors 

provide opportunitics for enforcenent of bidding standards on tle 
as well as through the regular nmonitorinitiative of contractor-bidders 

It appear.- to lw the intent of the(Comptrollering of the grantor agency. 
General to see that throughout the entire structure of federally funded 

or exceed theconstruction contracts the controlling standards will meet 
Always elusive to define in the law, this"fundamental federal norm." 


norm appears to call for open competitive bidding, with bidders knowing
 

in advance the bases for evaluation and selection of the lowest respon

sible bidder.
 

SCOPE OF STATE COMPETITIVE BIDDING .WYS 

Types of Contracts Subject to Competitive Bidding Requirements 

The policy favoring competitive bidding in the award of public con

in scope; and, although limited exceptions aretracts is comprehensive 
recognized, interpretation of State laws governing the award of public 

this scope. Legisworks construction contracts generally has reflected 

lative language describing these requirements varies substantially, 

3: Copeland Systems, Inc., 5.5 Comp. GzN. 33 Id. 

390, 393 (1975). 

http:trmatmi.nt
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however, ati(i ranazes front v'ery broad and inclusive phrases-"any
contraet for public inhiroveent '" '-to highly specific de.-criptions
containing ref.'rtn(,e:. to )artitulars of the public works program, funding,or adininis!rative resi~tsibiity involved." Requirements for cor
petitive' h1i(lliLz and tut(ecrite'ria for award of construction contracts are 
give!,illTable 1. p. 11:S. ifra. 

Where the latter tves of specifications are used, with tl effect of
limiting the, scope of the requirements to which they apply, State leg;s
latures often haVe adopted the p~ra'tice of prescribing tit rules for 
contract awards in separate statutes for each State agency and eachtype of local government concerned. Thus, with remard to highway con
struction contracts, it is commuon to set selmrate la,,,-iand differing bid
ding procdir., for State' highway conimissions, county road officials,
municipalities of various chisses, and, occasionally, special-purpose
commissions responsilh, for turnpikes, bridges, tunnels, ferries, localroads, and theilike." Although thn.se rules vary in such details as the 
manner of p:ldi&-a(lvertisentent, tih, handling of planF !ind specifications, and tLe requirements for bi(l security, they generally show similar 
treatment of certain other questions.

One su'h groul of questions is concerned with activities associated!* with ('onsruction of publi( works, hut not themselves a form of "con
struction." 1hental of road construction equipmlent illustrates this type
of bordhei lint contract : and, in Kentucky, it has been held that the State 

9 

highway department was not required to list- competitive bidding forsuch contract s.' Similarly, installation of street and parking lot light
ing fixtures was held to be outside tilt- scope of Arkansas' law. requiring
('omletitive bidding on highway -'construction," the Court observing
that the meaning of this term in the stattute was limited to major repairs
or alterations, erection of structures, and other improvnlents of a 
permanent character." 

When statutes are enatcted to apply generally to all public agencies, 
or to a particular class of governmental agenties, tilt applicability of 

3' ALA. 'o :, tit.50, 6 15( 1) (Supp. tl;'4' State statutes anti the key features of1973). li 
'F %I. STAT A%%. t 337.11 (Supp. liqhuu-a ('ontracts: A Lrginl Analysis, 

tlhvir biddiw_ rwedrits are compiled in 

1976) (State hi-hwav system, State park llw%. 1Ht'. 11. SrEc. H:vir. at 31-69,
r,,11I4., teo.Stabtas.i'ane.e to counties IWahin-tA, :I lw . le.v.H 1d., 1960).t4 r towtrtt iin and mainterniarie); S.). " Ilall v. Commonwealth ex rel. Fergu
('44iiv. 1.tw,-. l . Ili(1976) (contracts -4m. 331 S.W.2d 272 (Ky.1959). Purchase

S.1tate,11 |i r116t%C'Lflnio .i(,lfo~r implrive.- oif c'iipment tfiies not admit of competition
mclt. 1i0 St.U11 trink hli-,1av* .me 

W it STAr A6: lSuitp. 


~ .Stei) ; t 114rv 1it, Ca!) undersell sile sales agent
2 1975) (cto- 4'\c'lt at a 1AiW,.,Ik (I'. A'nr'Y (;:*.struleti4 , v(rk lmil f,,rfroni Stat' fh h- 70-24. 

ua' Fund). Maoire v.eliJet. ',l (',411)iaratiiie deseriptions (if S.W.21 52 11971).
Ea.st, 250 Ark. 43, 404 

IL 
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the law may depend on the status of the contracting agency. Special 
purpose agecies, particularly at local levels, have presented this prob
leni, and the courts have held that these bodies are not subject to gen
eral conipetitive bidding rules."' 

A second group of quest ions calls for considering the effects of change 
orders and other actions that o(cur after a contract has been awarded. 
The cxtent to which sti'h change., may be negotiated without resort to 
competitive bids1 is determined by the generally accepted rule that where 
a subsequent change is so great as to result in a new contract, the re
sulting new contract must be awarded through competitive bidding. 
Each case must be scrutinized on its own facts to determine the nature 
and extent of the modification being niade." Renegotiation and changes 
of orders always may be ,lsed to make substantive changes within 
reasonable limits; but they cannot he permitted to provide excuses for 
circumvention of mandatory competitive bidding procedures." 

Except'.ins to the Competitive Bidding Rule 

In order to prevent the interpretation of competitive bidding require
ments in ways that actually impede the orderly and timely transaction 
of public business, it is customary for statutes, municipal charters, and 

94 	 administrative regulations to specify certain circumstances in which 
competitive bidding procedures shall not apply. The most common 
classes of exceptions are concerned with the amounts of money involved 
in a contract, the need for responding to emergency situations, and the 
impracticality of procuring certain forms of services through price 
competition. 

Statutory Minimum Apnount.t 

Most State statutes and local ordinances that impose competitive 
bidding requirements apply only to contracts that involve more thar, 
specified minimum amounts of money. The rationale of this exception 
appears to be the practical consideration that when less than this mini
mum amount is in%'olvtd, the cost of administering competitive bidding 
procedures is more expelsive than the risk of loss to the public justifies. 
Minimum levels set by statute typically are low. so that only the most 
minor projects are within the scope of the exception. 

Questionable contracting practices and uncertainties introduced by 
contract language are responsible for a large share of the cases in which 
the application of this exception is challenged. Even with a clear 
statutory designation of the minimum amount required for competitive 
bidding, it is still possible for a contracting officer to be indefinite about 

3, Faran Elec. Co. v. Housing Auth., 216 40 Ky. Op. Arr'y GEN. 62-845. 
Ark. 932. 228 S.W.2d 39 (1950); Ky. Op. 4' MAss. Op. AT-r'r GEs. 126 (Sept. 25, 
A-rr Grn-. 6K-4-. 1963). 
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Ithe v mt ract 's total amount because unit prices rather than job prices 
are quoted.

III ;mch cases, ev'idene,, Sui."..'vsting advance knowledge of the ultimate 
1ini.,..-riide of the contract's cost, impiving inteit to circumvent the 
COljeetitiv'e bidding law, i . imlportant. Thus, where a contravt wa: nego
tiat,,d to purlia-,. rav',I at a fixed price per yard for use ill road and 
.:t reet reipa ir, and thereafter 74 ,eparate pur,'ha: v. (each costing less 
than -V00) were made on identical te rms over a period of S months, the 
(Court concluded that the arrangement violated the State's law requir
in.r coniiptitive bidding for all public coiAracts it excess of $5i00.'1 
Arguinz that the legislature could not have intended to allow iis main 
olli.e'tive to be "circunivented by nmultiple .,miall narket purchases,'
the Court emphasized that nothing in the record indicated that the con
tracting agency couhl not and did not realize the full extent of its need 
for road repair material. Accordingly, 

. . . given a r.ogniz.,dl current need for such a suplyj1% of gravel for 
appli,.ation over a peerit,, (of weeks or months, a city would violate this 
statuwe if. without competitive bidding, it attempted to meet that appar
ent need through nmultiple noncontemporaneous contracts. Ta arrive at 
a different conclusion, we would be compelled to ignore the object and 
spirit of this legislation .9 

A brief dissent to this opinion observed that a strict, literal reading of 
the record showed that the contracting officer did in fact comply with 
the law, and asserted that the majority of the court appeared to con
denin him for failing to correctly ant icipate his seasonal need for gravel.

Similar problems may be present where contracts are made on the 
hasis of unit price hi'k, and the total number of units is not predeter
mined. Appreciation of the difficulty sometimes involved in predetermi
nation of total work material appears to have made other courts more 
sympathetic to such contracts. For example, despite a statutory mini
nium of $200, an Illinois court approved payment of a contractor's 
$1,200 claim, based on purchases of 131 items used in road repairs over 
a :.-ear period." In the Court's view, the purchases were authorizeu, 
and the claims were separately enforcible despite failure to comply with 
conipetitive bidding procedures in awarding the coult ract. 

Various other considerations have been used to sustain the validity of 
contracts negotiated without competitive bids, but the decisions clearly 
split on the policy that should prevail in interpreting the scope of this 
except ion." 

Closely related to the situations in which contracts are made in good
faith but left with indefinite costs is a second group of situations in 

SF0nder v. ('itv of South Sioux Falls, 41 Euziere v. Highway Comm'r, 346 I1. 
76 S.D. 31,71 N.W.2d 618 (1955). 131, 178 N.E. 397 (1931). 

"Id. at 35, 71 N.W.2d at 621. ,5 Annot., 53 A.L.R.2d 49S (1957). 
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FOR AWARD OF 

At"THiO T O 

lEJVT DID 

If lids ar, unreason
al. and it is not in 
awarding authority's 
interest to accept any. 
bids may be rejected 
and work done by 
force account by 
awarding authority. 

*.;--eerved to 
reject all bids. 
ti,iL 


If no satisfactory 

bids are received. de
partment may reject 
all bids and read
vertise, or perform the 
work directly. 

If no satisfactory 
bids, department shall 
readvertise. If second 
call fails to obtain 
satisfactory bid, di. 
rector may construct 
project ' as he deems 
most advantageous." 
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TABIE I 

AND CRITERIAREQUItEMENTS FOR COMPETITIVE IPIDI)ING 
Illq;\V.\V ('ON.T1*(TION CONTRACTS 

STATi & 

,ITATIN CLA5SFS OF CONTAC'rS 

.kLAt 

lit. 
('iq. 

' I. 
'Any public works contract 
involving an amrount in 

15 (,, 1,%%',.'9.c) of $51 w.0I" 
am°,.,hi.l. SuI,p

1973 

tit. -3.§ 54 
(195so 

ALASIKA STAT. 

§ §t*.10.17t, 
19.111.91), 

96 19.10.210 (197 ) 

ARM. RE:v. STAT. 
§2- 1804 (Supp. 
19751 

Coun.y road work: Contracts 
for road work exceeding $250 
must be advertised, except in 
event of destruction of bridge 
rendering it inp:s.ablc or 
other emergency. 

All highmay constroiction with 

eatinmated cost exceeding 
$20.000. For construction cost 
ing lesq than $20,000 or where 
it appears to be in best interest 
of State. departr.ent ma! per-
form work directly. 

All items of construction or 
reconstruction involving more 
than 150,000 in cost. 

CRITERIA 

7l01 AWAID 

Lowcst responsible 
bild-,r compl%ing 
with conditions of 
bid invitation, 
unlvs awarding 
authority finds bid 
unrea."nable or it is 
not in awarding 
authority 's interest 
to accept it. 

Lowest reasonable 
and responsible 
bidder. 

Lowest responsible 

bidder, 

Lowest responsible 
bidder. 

NOTE: Table deleted except 

for representativesample. 
I - - - - - - - - 

http:19.111.91
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TAII.E I-Continued 

STATE & C3 tA At*rHO3r TO
CITATION CLASS S Or ('OSTRACT FOR AWARD JICT SiDld 

W..T.• A . Contracts for construction, Lowest responsible Right is reserved to I'$ 60.29 (1965 as repair. remodeling, or improve- bidder, reject any and alla ,sMelc,.Sup;.. ment of public work,, or197t f 84.06 furnishing of supplies and bids it,inHighwayCommission 'aJudg
 
(Supp. 1976) Std, materials therefor. ment, State's best in- 4'8pies. 103.1, terest is served10.32 thereby.
 
W o. STAT. Contracts for highway Improve. 
Lowest responsible State Highway Com.#,24-36 (Supp. meats exceeding $20,000, or bidder, mission may reject1905 ) for services exceeding $1.500. any or all bids. and 

readvertise project.
I).C. Coar. Contracts for repair of streets Lowest responsible In discretion of the# 7-601 (Supp. and avenues, new pavements, bidder. Commissioner may11. 1975) or any other works exceeding reject all bids. 

@1,000. 
P.R. LAws Contracts for public works Lowest responsible Right reserved totit. 2-, anti services exceeding bidder, reject all bids.
 
f 46 (1964) *10,000.
 

Under Oito REV. CoDE $ 5525.15, estimates may be kept confidentIal, and contract m y beawarded to a bidder even though his bid exceeds the requirements of f5525.10, provided te
lid is deemed "fair and reasonable" and does not exceed federal standards. 

which ihere has been deliberate splitting of a public uanstruction projectso tlini it call be performed under several contracts, some or all of which 
may fall below the statutory minimum amount for competitive bidding.
Sound engineering and financial and administrative reasons may com
lile to support the decision to split a ..ingle project into segments forcontracting; yet where it appears that this has been done for the pur
pose of evading a mandatory competitive bidding statute, courts gen
erally have held the negotiated contracts invalid."

As in the case of indefiniteness about the total cost, instances of intentiolIlly splitting large contracts tend to be judged by the facts that disclose the parties' intent and the consequences of their actions. An illus
tration of the courts' approach to these situations is provided by Tobinv. Town (oucil,T in which a municipality contracted to have gravel
placed on its streets over a period of several months. Although none of
the individual jcbs cost more than $200, which was the maximum 

41Miller v.McKinnon, 20 Cal. 2d 83, 124 Highway Comm'r, 280 I1. App. 43, (1935);
P.2d 34 (1942); Ilorrabin Paving Co. City State v.Kollarik, 22 N.J. 558, 126 A.2dof Creston, 221 Ia. 1237, 262 N.W. 480 875 (1956).
(1935); 'Brownell Improvemcat Co. v. "45 Wyo. 219,17 P.2d 666 (1933). 

A.
 

9 
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amount permitted by statute without competitive bidding. the total cost 
wa.- over $5,000. When the transaction was challenged for failure to 
comply with the competitive bid procedure, it was airgt'd that the con

trat iad been changed by the parties after the work had commienced, 
and .,o becami. a hiring from day to day. The ('ourt disagreed with this 

reasoning, and hld that all the ehange.- in work inutmetions from job 
to job were witlhin the uderstiniding o" the Initial contract. The parties 

mu-,t be considered ,Is having known that a substantial number of sepa

rate locatoo.- would require similar trvatinent. and contenpdating that 
this tr,,at.nent would be given by the contractor. 

A similar ruling was given in an analogous situation in Kelly v. 

(ochran (', unt!Y." where count% comnuissuioers entered into a series of 

20 separate contracts with plaintiff for road construction. Each con

tract covered construction of one segment of one continuous road, an(d 

all were identical except for the lovation of the work. The ('ourt viewed 

this series as constituting one contract for purposes of compliance with 

the statutory competitive bidding re(1 'ireineilt. 
lntances of the deliberate splitt;!.g of lirge projects into smaller 

seg:,,,mits that do not require competitive bidding are relatively few and 
" 

gemrally involve some unusual circunistance. Thus. in Sitti r. llanc,' 

a vounty mrchased 2,50 cubic vards of crushed stone froni a con
8 tractor in a series of 12 separate orders, each in a varying amount for 

use on a different road, and each iLwolving less than the statutory mini

muin amount. In this ca-:e the county initially advertised for bids, but 

found none acceptabhle. The county thereafter negotiated directly with 

plaintiff al-)ne. hnd. in the ('ourt's view. the resulting series of orders 

were separate transactions, none of which exceeded the statutory maxi
° rnuni for such procedure." 

Specialized Personaland ProfessionalSerrices 

('ontracts for personal or professional services form another gener

ally recognized exception to nmandatory compe-titive bidding procedures. 
as follows:A leading case on this nmatter has explained the exception 

The thieo'y upon which the do.trine rests is that the competitive bidding 
statutes Cannot be rationally or practivally applied to contracts for the 
enmpiloyment of architects or other persons whose services are required 

because of the speial training, skill, and scientific or technical knowl
edge necessary to the object to be accomplished .... The value of such 
services is not to be measured by a mere matching of dollars. So to speak; 
it is not to he determined Upon the irrational assumpjtion that all men 
in the particular class are equally endowed with technical or pro.essional 

6. 125 Tex. 424, S2 S.W.2d 641 (1935). , Sre at,,', Vnder v. City of South 

053 Cal. App. 709. 20O P. 824 (1921). Sioux Fils, 76 S.D. :1, 71 N.W.2d 618, 
53 AL..R.2d 493 (1955). 
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skill, knnwhg,,training. anl efleinenc , nor art such servicets rendervd 
more de.siralh Ic. 'eaust,affr,iu.,t cheaply in competitive bidding,ni,.s a 
,ontes. The sit-b'tion of a iersomi to pierform services requiring thost. 
attributi-s ,alls f,,r the cxerci.,;4, of a wise and rnhallwred discretion in 
one setekilit stieh scrviu.s. f,,r it in\volves liot only thost- attributts, hut 
the qualities of reputation and personal and profe,;ional trustworthim.nss 
and rp in-ibilitv a well Th, services of !he person, selected cannot be 
square-d to. ni'r his acin.pl ishmnent ci.'uiniscrilwd by,nor forced and ex
pandetl to fill. specific mals.renwnts, as in ases for con.o.f contracts 
struction, where the service is to be performed. and may be required to 
bw done by w,.uratt-ly as crtainable and desigunati'( standards, with 
specific' materials, and in accordance with prescriled plans and minutely 
detailhd sptifiati,,ns. the nature aII m,ode of performance of the 
services to iwdone in the employment undtr the excepted contract are
such as to I)~:,t,rniinabhle largely by the professional or scientific lersmoi 
so emploved. : 

These reniarks concerned a contract for landscaping, to ie carried out 
in accordance with a general plan. leaving the contractor to select, oh
tain. and llice "lit :;.!ants and other materials on the designated site." 
Essentially similar viewvs have been expressed about the services of 
artists ; attornevs retained to draft contracts, ordinances, or admin
istrative regulations." or represent the contracting agency in litiga
fion auditors and accountants; traffic engineers; ' and real estate 
appraisers." 

Less assurance of coming within the exception exists for an individual 
hired to supervise actual construction operations. Where services under 
lie contract involve over-all nnagcenit responsibilities, they gener
ally are field to be within the exception. Again, as in the case of scien
tific and technical expertise, the courts explain their view in terms of 
special conpetence required for the job. For example, in Gulf Bitulithic 
Co. r. Nucces (ountyi." the local government employed a contractor to 
act as its represetntative to supervise and manage an extensive road 
construction program. Holding that the contracting agency was not 

:'State v. MtOllhenny, 201 LLr. 78.9 So. 2d Neal v. Board of Education, 40 N.M. 
467 (1942). 13, 52 P.2d 614 (1935). 
" McNichols v.City and County of Den- 34 Cochran County v. West Audit Co., 10 

ver, 130 Colo. 202, 274 P.2d 317 (1954); S.W.2d 229 (Tex. Civ. App. 1928;. 
State v. Brown, 159 Tenn. 591, 21 S.W.2d 31 City and County of San 'rancisco v. 
721 (1929); Cress v.State ex rcl. Flynn. Boyd, 17 Cal. 2d. 606, 110 P.2d 1036 
19S Ind. 323, 152 N.E. 822 (1926) ; (1941); Flottum v. City of Cumberland, 
Stephens County v. J. N. McCammon, Inc., 234 Wis. 654, 291 N.W. 777 (1940). 
12"2 Tex. 149. 52 S.W.2d 53 (1932). " Parker v. Panama City, 151 So. 2d 469, 

" Adams v.Zie,.ler, 22 Ca!. App. 2d 135, (Fla. Dist. Ct. App. 1963). 
70 P.2d 537 (1937). " 11 S.W.2d 305 (Tex. Comm'n. App. 
s1Jeffersontown v. Cassin, 267 Ky. 56S, 1928). 

102 S.W.2d 1001 (1937). 
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irequired to, awar I this enitraet through comlllittii\-e bids. the Court 
Said: 

If I the statutt.]ifJ ,s,,,',ustrU,i1 as tt,briig . .. this ,a.s,within its pro.
visionis, the vcr 4bj.,t of the statu. %%ould i.dfcat'd, for the obvious 
reaw.in that. %lihi a c.,ulnt d,.s a givetn pi,',.pics of4 v r ,titti irk, pay. 
itg for thc.mathrials aul lab r,the ost thretof is retessrilvultitiaruct 
largely deplndent upon tli,skill, expritv.e, and busines. judgnent 

exervised in the niatiagvnwnt anl supervision of suelh work. 

It would itt lditrous inIced if a county should uublish to tht World that 
it desired to let to the lowtst bidder a contract to supervisc the building 
of an claboratt road systen ...Undhr such an avertise.nnt, it might
be eompelled to place the supervision of this immens, construction pro
gram and disbursenient of this vast sum of money under one of its local 

" road overseers.' 

Other forni, of service connecte( with constrietion must be con
sidered on it.s own nerits in relation to this rationale. Whore the amount 
of managerial discretion and(] responsi bility is considered suiflicient, the 
contract will he conside.red one of a technical or professional nature; 
where this character cannot he established, the parties must expect to 
comply with competitive bidding statutes applicable to the contracting 
agency. 

Respose,to E rr jesric. 

Legislation defini|ng compttitive ibitdding requiremnents inay provide 
for exception. to aecomnmodate eiergency situations in which the terl
porary lecessitv for Sl,,viy action! (!oprotf-et public safety and welfare 
overrides the inte.ret in piromoting h.altllhy conllttptition in public con
tracting. Where an exception of this type is formally established, the 
legislative language controls the scop, of the e-xception and the criteria 
for applying it. GenerallV. suet statutory definitions have stressed 
"imminent danger to lift, or destruction of property," or have con
tained some similar expression of unforeseen, unlsual, and unaccept
able hardships or vosts.' 

40 11 S.W.2d at 309-10. Sc. also, Krohn- vent or minimize serious disruption in State 
berg v.Paws, 1s7 Minn. 73, 244 N.W. 329 services or to insure the integrity of State 
(1932). records." 
4 Annot., 44 A.L.R. 1150 (1926); Federal proeurement of supplies and 

Annot.. 142 A.L.R. 542 (1943). services is also subject to exceptions 
42 ILL. A%'.NN.STAT. ch. 127, § 132.6(a) (3) created by 'public exigencies" due to war

(Supp. 1976), is somewhat more specific, time needs for immediate delivery and ape
as follows: "Inemergencies involving pub- cial perforrmsnee requirements. United 
lie health, public safety, or where im- States v. Speed, 75 U.S. (8 WaU.) 77, 19 
mediate expenditure is nece-sary for re- LEd. 449 (1869) ; American Smelting & 
pair, to Stae lrerty in order to protect Refinin,- Co'. . United States, 259 U.S. 75,against further loss or damage... ,to pre- 66 LEd. 833, 42 S.Ct.420 (1922). 
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Judicial interi-rtation of th hinguage ha, insisted on the element
 
of surprist. or a showinii, thlat preventive ineasures could not have
 
avoided or ts.n-tir, th rish. Aveor Ii narly, resort to emnergency proce
dures has .teii aplprov,,d where t-videncne showed that immediate action
 
was needed to restor,, irruptvd supply of water, heat, and elec
tricity," or to stop i44,ution of public water supply." On the other
 
hand. court, haw, rifu.-d to ap; rove vxceptions to coinpiet itive bidding
 
rules where the purpo,.v was to expediti, construction of an addition to
 
a courthou:. to a'cotntniod;te a new judge,' or repair roads in spring
 
followiig a noriial wint er."' or construct a bridge where there was no
 

" threat of interruption of translort services.
 
This a .pvct of the excepation wa: di-,'t.s'tl in some detail in Safford
 

v. ('ity of Lu','ll. as follows:1 

[The exeeptil] dws i144t apptly to a condition which may clearly be
 
foreseen in abundaint ltt0. t ak' reiiedial action before serious damage
 
to the health or t,- th,. safi.tv if 1ctrs,,ni (r prt-,, 'rty is lil ly ti, mcur.
 
Withoot doubt. I;,.k ,f ftiresiglht and failur, t, take priper lirecaution
 
to meet eontinglvn,.iv.t which any pirudent person woiild antcicpate milght
 
('4'iVitiu u c tiititIw 4hi,.h,, jeu,)jardiz, ulli hialth and safety,
 
and to which the w4rls f the statut' wouhl be allicabhl. It would be,
 
re'markable, hwexver, if thi. legislators used them to describe such a
 
situation It is mt too t s lt,,t.,4 that the . inteiti i top make it pmssible 

for niunivipal filvrs ti, avoiI adlvertising fi r bids for public work by
 
merely delaying t take a,'t i,,i t, niet vonlitins whivh they can foresee
 
until danger t44 ibliv hialt, and saffety has becoime s44 great that the
 
slight further (Ila:: caused by atlvertisinlg will entail public calamity."
 

In the absence of formal provisions for emergency contracting pro
cedures through legislation,, the excepition may be implied front the 
nature of thu contract and other provisions of the public contracting 
law.'" In such cases, the special circumstances of the case also are ir
fluential. Umnexpect ed netes ,ity requiring promlt action must be 
shown." Economic aidvantage andll conveleinve for the public agency 
are not enough, even though the contracting officer helieves in good faith 
that these benefits can b, more readily obtained for the public through 

41 Merchants Nat'l. Bank & Trust Co. v. 45 WieP. 219. 17 1'.2d 666 (1933) ; Johnson 
City (if Grand Fotrks, 131) N.W.2d 212 Crtusty Savi;,. Bank v. City of Creston, 
(N.h. 1964). 212 a. 929.231 N.W. 705 (1930). 

41 Northern lmpr,,vement ('t. v. State. ;reen . tMkanogan County. 60 Wash. 
213 N.W.2d 8S5 \.[). 1973); Lo.) Angeles 309. 111 11. 226 t 1910). 
Dredgina Co. v. City of Iong Beach, 210 "255 Mim.,. *2,O 151 N.E. 111 (1926). 
Cal. 34%, 291 P. 829 (1930). "' 1d at 225. 151 N.E. at 113. 

":Revnolds Constr. Co. %. Cunty of *' Ai. elc. Dredging Co. v, City of 
Twin Fals. 92 Ida. 61, 437 l'.2d 14 (196S. Lm_ Beach, 210 Cal. 3iS, 291 P. 839, 71 

"Bak v. Jones County, 87 S.D. 46S, 210 A.I.R. 161 (1930). 
N.W.2d 65 (1973) ; "i'.-hin v. Town Council, ' Annnt., 71 A.L,.R. 173 (1931). 

101 
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direct negotiation than through advertisement for competitive bidding.-" 
Where emergency circumstances meet the criteria for an exception to 

the statutory eOnipetitive bidding rules, the extent of the exception and 
th, ahernativt- procedure for use in lieu of normal advertisement and 
compt'titive bidding generally are specified in the statute. To the extent 
til statute sets forth alternative procedures. such procedures iutist be 
complied with fully in order to produce valid contracts. 

Alternative emergency procedures vary substantially in detail; how
ever, because the need for speedy action is critical in an emergent:, a 
common feature of all such procedures is the temporary suspension of 
theiuandatory requirement for advertisement over a specified period. 
When freed of this requirement, some highway agencies have found it 
liost advantageous to procure supplies, services, and construction 
through direct negotiation with contractors whose capabilities are 
known from past performance. The resulting contract.: have the legal 
status of day-to-day hirings. In some instances, statutory provision 
for een.rgencies specify this course." In others, the requirement of coin
ipetitive bidding is retained in the emergency situation, hut the con
tracting agency is authorized to compress the process into a shorter 
time pt riod, or negotiate at the discretion of the agency's officials sub
ject to the approval of the contract !'-: the Governor and his Council." 

In a few cases, special reporting and accounting requirements are 
established for expenditures of public funds in emergency situations 
where regular competitive bidding procedure was not followed. An 
illustration of such procedure is offered by the Illinois Purchasing Act, 
which applies in emergencies involving public health, public safety, 
imniediate repairs needed to avoid further loss or damage of State 
property, disruption of State services or the integrity of State records. 
Under this law, funds spent in ernergeiries must be reported to the 
State's Auditor General within 10 days after execution of the contract 
for diose funds, with full details of the circumstances. Quarterly re
ports by the Auditor General to the Governor and Legislative Audit 
Commission permit both offices to thoroughly review these transactions 
and evaluate any apparent abuse of the emergency procedures. 

-2 Reynolds Constr. Co. v. County of of proMf t tile party attacking the validity 
Twin Falls. 92 Ida. 61, 437 P.2d 14 (1968); of the award. Los Angeles Dredging Co. v. 
(;rimni v. City of Troy, 60 Misc. 2d 579, 303 City of Ionl: Beach, 210 Cal. 348, 241 P. 
N.Y.S.2d 170 (Sup. Ct. 1969); Board of 839 (1930). 
Education v. Hoek, 38 NJ. 213, 183 A.2d -3NEV. R V. STAT. § 408.860 (1975). 
633 (1962). ' Corn; § 54-514 (Supp. 1975);4Ts. 

In ;rmm, a resolution of the contracting NNh:.RF.'. STAT. Ass. § 2.3-753 (Supp. 
amenev reciting certain facts and declaring 1976). 
that the.% constitute an emergency is not - Iii.. Ass. STAT. C:. 127, § 132.6 
conrhvie, but is sufficient prima facie evi- (Supp. 1976). 
dence of an emergency to shift the burden 

http:N.Y.S.2d
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(.nttracts of Special Nature 

lo.t States recogaize contracts for public utility services and con.
traets for land acquisition as being among the situations in which it is 
impractical to insist on strict compliance with competitive bidding pro
vdire-. Exemption of contracts for supplly of chvetricity, heat, water, 
and other public utilities from competitive bidding rules generally is 
explained in terms of the monopolistic nature of the utility and the 
publie regulation of its prit-,'." The anomaly of requiring the parties 
to these contracts to comply with r-iles designed to promote open and 
equal competition among all bidders is readily apparent. Thus, although 
a few States still do not recognize an exception for utility contracts as a 
class,'" some of the factual situations invo!ving public utilities soni
times are brought within the purview of other authorized exceptions. 

Another situation in which practical considerations have justified an 
exception to mandatory competitive bidding involves tht purchase of 
real property for public use. Because the specific site and condition of 
land are among the chief factors that make it desirable or necessary for 
public use, the purpose of encouraging competition among sul)pliers is 
not served by the kind of bidding previded for in the statutes. Reference 
to the "uniqueness of land" generally suffices to justify an exception for 
purchases, rentals, and other acquisitions of land or rights in land. 103 

ADVERTISEMENT FOR BIDS 

General Requirements for Advertisement 

For effective competition to be fostered in bidding on )ublic contracts, 
two conditions must be created, namely: (1)everyone qualified and 
desiring to bid on the project under consideration must be adequately 
informed of it, and (2) aiL bidders must be given equal opportunity to 
bid and have their bids considered on the same terms. Statutory and 
administrative directives relating to public advertisement of projects 
and invitation to bid must be implemented not only through a formal 
call for proposals, together with the essential information about how 
they should be submitted, but also by informing bidders of all the essen
til features of the work called for. 

Like the basic requirement for competitive contracting, the require
v.ent for public advertisement, and the terms on which it must be pro

:Note, The Necessity of Competitive S.W.2d 505 (Ky. 1964); Hickey v. Burke,
Biddinq in Municipal Contracts, 27 U. 78 Ohio App. 351, 69 N.E.2d 33, appeal
Prrr. L. R".117,121 (1965). dismissed. 79 Ohio St. 217, 70 N.E.2d 274 

Annot., 128 A.L.R. 168 (1940); (1946); Clearv v. Dade County, 160 Fla. 
Annot., 92 A.L.R. 835 (1934). 892, 37 So. 2d 248 (1948); Ambrozieh v. 

Maiy v. City of Franklin. 384 City of Eveleth, 200 Minn. 473, 274 N.W. 
635 (1937). 
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vidvd, may be traced to statute law. In the absence of legislation, puuiie 
advertisenient for bids .;ould be entirely discretionary with the coil
tracting agencv,*: and, when utilized would follow procedures desig
nated in the contracting agency's resolution authorizing the contract. 
Failure. to comllv with the requirements of such a resolution an (defeat 
the validity of a eiontract Just as surelv as failure to comply with pro
cedures specitied by statutes or regulati,ns. 

Ty.pically. requiremients relating to advertisement of public works 
proj.ct. st forth the times, places, and forms of publication of the 
alv,.rti,.niet. ('oinarati,.v data on State laws relating to adv' rtise
ni-nt of invitations to bid on highway construction contracts are given if 
Talle 2. Newspapers of general eirculation in the county where the 
wrk is to be done gre favored as the principal mrans of advertisement. 
In,sev ral States. however, highway construction an(I maintenance llroj
ect at the courity level must he posted at the courthonus or other public 
lla,', in ad(1itin n or in lieu thereof ifnot,, wsliaper advertisement. 
nv.kslpal,-rs art, pul l.d in the county where the pro.;-?e is located."° 

R,.vo,,inizinuL that coitractors may be concentrated in certain urban 
cvfit,.rs, sone States require that projects be advertised in these area.. 
as well as the counties where the work will be done." In addition, it is 
recoinized that co;itractcrs often carry on their business in multi-State 
r,.trins. and may be contactd much more easily through the trade 
journals of their industry than through local papers where a project is 
locate-d. Therefore. in about one-third of the States, contracting officers 
are either directed or authorized to publish notices of their projects and 
nvitations to bid in other newspapers, journals or periodicals capable
if 1:iving this information the de-ired publicitv.": Other devices for 

aIcNi; llishing this saint purpose includ,, publication inan "official 
newspaper" of the State," and listing in a departmental bulletin pub
lisld 1,,the State highway agency.' A few States specifically authorize 

' Reiter v. Chapman, 177, Wash. 392, 31 (Supp. 1976) ; N.J. STAT. AxN. §27:7-29 
P.2d 1005. 92 A.L.R. 828 (1934). (1966). 

-., RFv. STAT. 143-2-209 (1973) ; :E.9.. ARn. STAT. 1 14-611 (1968); GA. 
(. Caiq. A.-. §23-1703 (1971); Kr. CoDE §95A-806; Miss. CoDE §6 145 
R1(. STAT. §§ 17S.050. 178.260, 184.110 .Supp. 1976); NED. REV. STAT. §39-1348 
(1971 1;MASS. GE.. LAWs A... ch. 29, (1974) N.J. STAT. A.N. 27:7-29 
§ SA SulP. 1976); Mn-n. STAT. ANS. §§ (1966) IPA STAT Ass. tit. 36,*§ 670-405 
16.07. 161.32; Miss. CoLE §65-1-85 (Supp. (1961); WASH. Rm,. CooL ANsN. § 47.28.
1976) ; (IHuo REv. CorE § 5515.01 (Supp. 050 (Supp. 1975). 
19741 . S.C (' CoE §33-995 11962); TLN . " .KAN.STAT. ANN. 0 6.-40S (Supp.
CopE As.. J 54-514 (Supp. 1975); TEX. 1975) ; LA. REV. SrAT. i§4S:205, 252 
C11. STT. art. 2368a §2 (Supp. 1976); (1965); N.I). CENT. CODE §24-02-19 

rAII orI. AN. § 27-12-10S.1 (1976). 11970). 
" CAL. Gov'T CODE 6 14290 (West Supp. "' Ill. Dep't of Transp. Rules & Regula.

19761; IMP. STAr. A.,N. §9-13-5-3 tionw. §§ 1.4-1.6; KY. REV. STAT. 6§176.050, 
(1973): .Mr. A.N. CoDL, art. 89B, 624 176A80; LA. REv. STAT. IJ48:205, 2.52 

(1 965). 
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notification ol contractors directly by mail when projects are opened for
biddingt. lIn Montana and Texazs, su.-}h notification is linadditioii to news
paper adve.risemewnt. alld i..sric(,or convel,.,nve,provided for cona 
tractors who requet., it.' Hwever,. in (onnecticut. this supple:nentarv

mailing of corstruct ion pro ject announcements U; directe(d to the Stat -s
 
prequalified bidder list."
 

('urrent St;tatv leizi slation outlinin.g eorn)t-ttive l)idding procdures

thus provides a variety of ways of reaching mbers of the industries,
 
businesses, and proft-ssional groups capable of undertaking highway
 
construction projects. Parallel to these activities, which are- initiated in
 
accordance with statutory provisi.3ns, other practices have developed
 
as unofficial or informal actions in the nature of informational activities
 
of State highway agencies. Commercial publishers also periodically list
 
project announcements and awards of highway construction contracts.
 

The time for publication of bid announcemnents must be as scrupu
lously respected as the place of publication. Generally the times for
 
publication are set forth in statutory language. Where ei-act dates 
are
 
not given, the rules must be construed so that the legislative purpose
 
of adequate and reasonable notice is aecolj)lished. In this regard con
fusion occasionally has ari.en over the niweitotl of correctly calculating
 
the period over which notice's must appea:. One typical style of dr fting 
this provision stats that the highway agency shall advertise "for two 1O 
consecutive week -"indhignated newspapers. Assuming proper publi
cation on the 5th andi 12th day of a ,',ti.the prevailing interpretation
 
of this phrase would call for setting the date for bid opening no earlier
 
than the 20th day )f the month. An 4)hio court has explained the reason
 
as follows:
 

In our opinion, the word *'for" [man:s that I su,.h adw,rtiscincnt is re
quired "duriliz the rotntinuatie. of'" or - thruihout" the period of two
 
weeks. .. . It follows that two full cal,.tlar weeks must elapse subse
quent to the date of the first puhliatin lwf,,r, the (late fixed for re
ceiving the bids.' 

Provisions as to time. place, and form of publication of bid announce
ments are contained inthe statutes of all Slates evvett Michigan. and 
the Attorney Genera! of Michizan has given his opmijion that when 
State funds only are involved in a highway project, and there is no spe
cial contrary requirement from the Slate, Administrative Board, the 
State highway commission may or may not advhertise, as it sees fit." 
The opinion states, however, that for work done under the Federal-Aid 

05 MoNT. Rrv. Coo)r §82-1917 (Supp. dad Pavin:iCo., 315 Ohio App. 118. 171 
1975); TEx. CIV. STAT., art. 6674h (1969). N.E. S37, 940-41 (1929).

"Cos;N. Gz.. STAT. § 13a-95. ' Mic. Op. Arrvr GE. ,952 at 238 
' State cz rel. Da(ek v. Cleveland Trini- (May 8,1957). 
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TABLE 2 

PUBLICATION OF INVITATIONS TO BID ON HIGHWAY CONSTRUCTION 
CONTRACTS 

STATE & 
'"'ITATION 

ALA. CODE 
Ut. 50 
* I5(1 )(Supp. 
1973) 

tit. 23 f 54 
(1958) 


ALASKA 

Dep't Regs. 

Ati. Rav. STAT. 
28-1804 (Supp. 
1975) 


AmL SrAT. 
4 14-411 (1968) 

NEWSPAPER 

NOTICE 


Publication once each week for 
3 consecutive weeks in news
paper of general circulation 
in counties where project will 
be located; also in other pub. 
lications as deemed desirable. 

County projects: Publication 
for 30 days in "some news
paper published in the 
county." If project costs mrre 
than $,50, notice must ales 
be published once a week for 
30 days in a daily paper of at 
least 5,000 circulation pub
liHed in State. 

Publication for 3 consecutive 
days in daily newspaper of 
general circulation in Alaka, 
and in trade journals in 
Seattle, Wash. and Portland, 
Ore. Also, publication for 3 
consecutive weeks in weekly 
publications of general cir. 
culation inAlaska. 

Announcement in a newspaper 
of general circulation, with two 
consecutive insertions I, paper 
is a weekly; two insertions not 
less than 6 nor more than 10 
days apart if paper Is a daily. 

Once a week for not les than 2 
consecutive weeks in newspaper 
of general circulation in 
county where proposed project 
is located. If no newspaper 
regularly published In county. 
then notice in any newspaper 
baring general circulation in 
that county. 

1-

PUBLIC 

POSTINO 


NOTE: Table deleted except. 

for representativesample. 
- . . -l . . . .
. . . .
 

OTHR
 
EQ"UnEMMlJer
 

Announeanemt in trade
 
journal reaching the
 
construction industry.
 

-
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STATe A NFWsPAPrFK Pt'iIC (MIHER 

CIT.% 	IN NOTIcE PIN N ".Ti;05 IRFIff 

m..nts.:.lh rt.',.oi'nt at 

h'a.-3 n..k%b'uforr I,id 

opening, unle.s shorter 
p.rio I i. ,,C1.al1t%2 

proved.
 

D.c. C',.I 'ut-hicztior of notice in 	 &-e Other Mailed announcement to 
S7 	 -t',l ne,sp.pa r in W ashington. Require.,en s'" current tidder, list
 

., D'.. ft',r
M "te I all projet. in exees, column. publirhe'l announcement 
Man:,gement of an specified jot.'n.s andi2.e00. 
.M :;:1la 	 and publicIr.riodicalm.; 

2-42 	 posting in highway de.
 
partment for not les
 

than 21 days when pro.
 
curing ,ervr, %for under 
$1.O0,yt'e', and 3u days 

for procuring service% 

O%(er *l,00Ooto. 

P.R. LAWS Pulbsication of notice in news. Advertisement in the 
tit. 22. § 41 papers with largest circulations manner prescribed by 
(194 in Spanish and Engli,-h Secretary of Public 

languages. 	 Works. or b'y federal 

requirements. 10, 

)h-partmenta! policy requires advertising four times in nf:-epaper of statewide circulation 
during the 3 wee. prior to date for recciving bids, and publishing notice at least once in a 
journal of the construction industry serving New England. 

||ighway Acts., the practice of advertising for competitive bids is fol
lowed beause federal regulations require it as a condition to the partici
patioll of federal funds. 
The Attorney General's opinion referred to the fact that federal ap

proval is required before any advertisement for bids or undertaking of 
bids." In this approval, the Federal Highway Administration (FHWA) 
requires that a minimum of 3 weeks must be available to bidders before 
th, opiening of bids. However, the FLIWA Division Engineer is author
izeid to approve shorter periods in special cases. Ultimately, the ques
tion of justification is likely to be itpractical one. Longer advertising 
perliod are desirable for large or conplex project- that require sub
stantial study and investigation of data before proposals can be de
velolet~d. III contrast, snall. silile problenis of construction and main-

Federal Highway Administration, §6:4:1:6, 7. 
F, 1.ral.Aid Iqlhuayt Program Mavual, 

http:ne,sp.pa
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tenance can he prepared and submitted on short notie". The FH\WA 
rezlllatiors also realistically recognize that the required 'advertising
for bid- may include the mailing of notices o" other advance informa
tion I a suitable list of contractorsY.' 

Content of Bid Advertisements 

Sfatiutv- g,,verning bidding procedure deal varicuslv with the probleni of inforroiinz prospective bidders of the nature ," the work required.
A rule of reason suggests that the contracting agen,-v's announcement 
niiujt iesufficient to indicate the character, quality, location, and time
table of a construction project, or the type. qt:antity, and delivery re
(juireilents for purchases of supplies and construction materials. How
ever, requirements relating to the content of bid advertisements often 
vary according to the highway system that is involved. Within a State, 
there usuallv art- separate and diff-re]t la%- regarding State, county,!! municipal. and turnpike hii.-,hway systems; and each may have differing 

Jprovi.ions regarding the items of information that bid advertisements
for its pa rticular highway projects must contain. 

Kan,-as' law relating iocontracts of the State highway commission 
andi the county boards of commissioners illustrates the typical differ
,nces in mandatory items of information. Kansas law regarding State 

highway projects requires the notice to 
slpevify with reasonable minutenes the character of the improvement
contemplaed, the time anti place at which the bids will be received,
and invite sealed proposals for the same." 

For projects undertaken by county boards of commissioners, the Kan
sas statutes require that the public notice 

specify with reasonable minuteness the character of the improvement
contemplatud, where itis located, the kind of material to be used, the 
hour, date and place of letting of such contract, when the work is to be 
complted, and invite sealed proposals for the same. Such other notice 
may be given as the board may deem proper.'-

Similar differences may be seen in the laws of man-"other States." 
In addition to the basic items that are necessary to identify the 

character and location of the work, some States have added other items 
in which there is special interest. Examples include notice that pre
vailing wage rates will he paid to laborers on the job," or that bids 

" id. STAT. 40S.865 (1975) and §403.490 
KAN. STAT. ANN. §68-408 (Supp. (1973); N..J. STAT. ANs. J§27:7-29

1975). (1966), §52:34-14 (1955), and t40A:11
1"KA.. STAT. ANN. $ 61--521 (Supp. 23 (Spec. Supp.1976).

1975). 4ORE. REV. STAT. j 279.025, referring to 
"Cunmpir, S.). CoDE LAws 6 5-18-5 f 279.3)0 (1975). 

(1974) antl §31-12 14 (1976); Ni'. R v. 
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Inust lie on the entire project unless the contracting officer formally
 
de.termine:- that a separation is necssarv." or that hid bonds will he
 
requir,.d it spciftied aniounts.' It is (1o01111o. also. for statutes to re
quir., that bid invitations r.,,rve to the contrcming agency the right to
 
rejuct all bids if it is deened apprliriate, and to require that the notice
 
inludc informalion a,. to where the. project plan-. sl'Vi h'fat Ions. and
 
ot her pertinent papers may be inspected. When these additional fea
ture. are listed in stat ut(es or regulalions. theywbecome necessary to 'he
 
validity of the j1lbliv,notice. and cannot he wai ved. '
 

(iontracts for highway construction n which federal-aid funds are

,'1-4ld mut conpiy with certain requirements of federal law or regula

tions w.hich nlast he mentioned in the project advertisement.'" Federal
vid r,-gulations. call for specific assuraiwe that State procedures affrd
 
all qtualifi,,,i bidders a nondiscriminatory basis for submitting proposals
 
amnd having such proposals .onsidered. If there are any features of
 
Stat. law w0ich may olprat in a iaiieer to prohilbit submission of a
 
bid. or prevent consideration of a bid made by a qualified contractor, the
 
project advertisemennt must state, that such teat ures are not applicable
 
to) the advertised contract.'- In addition, all advertisements nmu.;t advise
 
prospectiv, 'bidders that, as a condition precedent to federal approval

of tIhe cont ract, tl successf ul eont ractor must execute and file with the
 
State highway agency a sworn statement that he has not been a party to 

any 'llsion or restraint of free competitive bidding in connection
 
with the project.'"
 

Finally. federal-aid regulations specifically state that bid advertise
mnts shall not be issued until the provisions of regulations and direc
tives covering administration of the Uniforin Relocation Assistance 
Act have been met, and there exists an understanding that satisfactory 
traffic control devices will he installed before acceptance of tile project. 
In the event these conditions are not met before advertisement of the 
project, however, federal-aid regulation provide that the advertise
iment mnav be issued if it includes appropriate notice that the successful 

biddhr will not be allowed to commence actual construction until these 
condition-, are niet.'"' 

leyond these mandatory it,ns of information and specifi declara

' ('At.. Gov'T CoDE 14291 (West Supp. S.E. 652 (1938). See also, Ky. Ra'. STAT. 
1976). §176.070 (1971) and Hall v. Common
" ARK. STAT. 14-612 (1968). wealth ex rl. Ferguson. 331 S.W.2d 272 
' Ragland v. Commonwealth, 172 Va. (Ky. 1959).

i .2(11S.E. 601 (1939). Plans and speci- 9;Federal !Miihwnav J_.zI flstraitu, 
fi-ati,,ns placed on file for public inspection Federal-.Aid Highway Program Manual, 
or as a reference to bidders become the 1 6:4:1:6, 7. 
only atilientic and binding specifications. Mld.,7(e). 
Trinkle v.Commonwealth, 170 Va. 429, 196 Id., I 7(i). 

CI Jd.,I 7(h). 
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tlow.- rtiird 1b.y S"tate aald Federal law, there is a sul~stantial practical 
pr,,bklm r-.,.-ardinig how Much infornmation cal, and should be included to 
dt-.-.,1.tl,,ht.. s,,,c'tivation, of the work to bh,(loll(. Earlier comparison 
of la-ia.u,'zc ,describingz requiret-ints for State higzhway agnisand 
('(ountv t)o0lils sug.sts that notice of INStat' highway pro.i',,'rotzrimntal 

.. l si autruali netd to avoid constr!ictvion details. In fact, the prevalent 
rul, f'or Statc. highway agencies requires that their advertisements tell 
,,hr. plan, amid specifications for the desired work are available for 

inslveltion, or how prospective bidders may acquire copies of these plans
by purha-. or ,n loan. As thi.; practice has become accepted, it has had 
he effit. eif ,icouraging advertiveuients which contain listings of many 

project-. to.Lether with standardized items covering matters of general 
alit lipcailit v to all the listed jobs. Typically, the items of information 
for which veneral declarations can be made include requirements re
garlin hid h-Ind and f.dt-ral appJroval of contract:., notices of pre
dt erlninat lol of aninimum wage rates an] applicability of such rates. 
notic,- of th. availabilit and cost of copies of plans and other lore
biddin- irformation, vario,-n affirmative statements required by federal
aid highway regulations, and information about the time and place for 
filing prolo.,als, with lists of ,;ie various documents comprising the 
lpropo s a l package . The practic'e followed for road an bridge construction supervised 

directly by tl. Federal Hligh'vav Administration calls for furnishing
prospectivc bidders an official form for submitting their proposals, 
toLather with various iteims of information about the job and the bid
ding proce(dure. To the exient possible, thv recuirements for federal 
construction are patterned on a conparable set of standards and pro
cedures developed by the State highway agencies,' ° and so have en
couraged uniformity and consistency in both the engineering aspects of 
highway con.-truction and the award and administration of construction 
contracts. Specifically, the informational requirements of the federal 
standard bid form are stated as follows: 

Upon request, the Governnent will furnish the prospective bidder 
with an Invitation for Bids. This assemblv will state the location of the 
contemplated construction and will include the general requirement
an(l conditions for bidding; the time in which the work must be com
pleted; the amuunt of the bid guarantee; and the date, time and place
of the olening of bids; an(l any speeial provisions or requirements which 
vary from or are not contained in the standard specifications. 

e:F.cr.l lli..li~ka Administration, Transp. Officials, Guide Specifcations for 
Stapidardpi,iicationm, for Construction of Highway Construction (Washington:
Road, and Bridqcs on Federal Highway AASIITO, 3d ed. 1972) [hereinafter cited 
'r,,ji't,. IF'-74. (Washington: GPO as FHIWA Standard Specifications]. 

1974); Amer. Ass'n of State Highway & 
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All papers b-ui.I%with sr attachiA Io t hc I id fornis ar. conlsidered a part
thereof and must mit I,.dcta.hcd (or altered whcn the, bid is sulminite] 
The plans, s;..e.ifications and other dwumnts diesignated in the bid 
form wi!l be considered a part of the Invitation for Bids whether at
tathed or no(t." 

Identical or sub-tantiallv similar practices have been adopted in most 
States for ,',ntra.ts on .stat,.highway syst ern projects. 

Responsibility for Plans, Specifications, and Technical Information 

A comiion feature of State conpctitiv, bidding statutes, and of ninany
municipal charters and ordinances, is the requirement that contract
ing agencies must prepare plans and specifications for their construe
tion projects, and nmake these documents available to prospetive bid
ders. alontz with docunientation of other matters capable of assisting
bidders in pre.paring anil submitting their proposals. Even without 
being specifically required by legislation, however, it is generally ac
cepted that tihe ,ontracting agency's obligation to furnish detailed plans
and s eciications arises as a necessary implication of the requirement
for conipetitive bidding. The objective of the latter poliey, it is argued,
cannot be achieved unless bidhders are sufficiently well informed of the 
plans ail specifications of the job to permnit the to prepare their pro

'posals intelligentiv.' Whether based on statutory language or implica
tion, therefore, the ,dutyto provide plans, specifieations, and technical
information is strongly rooted in Iullic policy and is consistently 
enforced by the courts.;0I 

Understandably, questions arise concerning both the sufficiency of 
the inforniation supplied by a contracting agency, and the interpreta
tion given to it for planning purposes. The FHWA StandardSpecifica
tions for ('onstruction of Roads and Bridgcs on Federal Highway
Projectswarn that quantities appearing in the bid schedule are approxi
mations, prepiared to aid the como)arison of bids, and may be changed

'during performane, of th( work. Special reference is niade to geo
physical data and information about subsurface conditions at the work
site; an( prospective bidders are advised to have this information in
dependently evaluated by technically qualified professionals."° , In ex
plicit language, responsibility for interpretation of subsurface data is 

'°
placed ::n the prospective bidhhr. " 

in'FH1WA Standzrd Spr,-ifirations, FP- 30' I,.. stating "any interpretation of the74. § 102.02. ;overnment's subsurfae investigation ree.totCoHtE, sulni note 1, at 10. ord made by the bidder as to the types, 
103 Annot., 31 A.L.R.2d 469 (1953). d.aracteristics, quantity and quality cf any
104F WA Stam o-d Sya cifications, FP- subsurface material or condition shall be at 

74, § 102.04. the stle risk of the bidder." 
I."d. 1 102.05. 

http:A.L.R.2d


Compendium 16 Text 5
 

117ot IIIGIUWAY ('ONTRACT LAW 

Review of the Standard ,S,'ccificationsfor Road and Bridge Construe. 
tion puli'tli iw th various State highway and transportation agen
cit-. sh.w., a similar pat tirii of stateiicint., relating to the interpreta
tion of plans. spvcflivation.., and technical information, in some in
statie. goinig so far a. to require bidders to examine the site of the 
proposed work as well a the technical documents describing the work 
requirei.'" 

Notwithstanding the., disclaimers, State laws and regulations have 
emphasized the goal of opening up the bidding process to competition 
among all bidders on equal ternis, including information about the job. 
Most States appear to have approached this matter in the spirit ex
pressed in Alaska's Standard Specifications Manual, namely: 

The I)epartment will prepare full, complete, and accurate plans antl 
qpeiifications giving sich directions as will enable any competent 
mechanic or contractor to carry then out."10 

When courts have been call,.'d on to determine whether this duty has 
been met. they have appeared to adopt somewhat the same pragmatic 
approach, and when the situnation did not readily permit more precision 
or detail, they have found that the duty has been met by "substantial 
compliance." A Texas decision summarizes this vie-w as follows: 

112 The omissions pointed out above constituted mere irregularities to be 

corrected, at the instance of any particular proierty owner .. . inter
ested in having the correction made. If the word "complete" . . . be 
given the meaning and effect contended for here, it would follow that 
jurisdiction would Iw lost if the specifications were deficient in the 
niost trivial respect. for they would not be "complete." Such a tech
nical naning cannot be reasnably asvribed to the term, in the connec
tiol in which it is uscd in said charter provision. Considering the nature 
of the document called for, it is reasonable to believe t' -:a substantial 
compliance with said provision is all that was meant to h requirttl as a 
basis for jurisdictiton, even should it be gran'cd that the said provision 

"
 was meant to be nlandatry. 

The foregoing remarks were made regarding a set of specifications 
that mitted measurements for certain parts of an area to be paved by a 
contractor. In other eases. deficiency of descriptive information has 
been alleged regarding size or capacity of equipment being purchased. 

10* Eg.. IM. l)ep't, of lhichways & Ala.-ka le;,'t of hhighvnas, Stanlard .Spt-

Transit., Standard S l it -f i athon fir load ,',fi,atnl for Road nid Bridqt Construc
aou Bnd,, Co.'truction. § 102.04 (Jan. {to,, f 102-1.05 (1972) [hereinafter cited 
1974) ; Nc'. Dep't of llighwa%., Standhrrd as Alaska, .S'tnddzrd Spcsifiations]. 
Sliif,,,,i. for Roazd and nrldqc Con. 1, Alaska, Stanad Sperifications, 9 
structo,,. 4 102.05 (1968); Wis. Dep't of 1o2-1.05. 
Trans!!., Stazta-d Sptcificataon, for Road '"'-;canlan v. (;ulf Bitulithic Co., 44 
and Brn,fq , (','ntrutin,§ 102.04 (1969) ; S.W.2d 967, 970 (Tex. ('onm'n App. 1932). 

http:1o2-1.05
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In (We r Tail Power ('o. r. Villai, of Elbow Lake. also, the ('ourt was 
chietly concerned with tilt- actual effelct of th language on the bidder's 
ability to write his proposal, saying: 

The court has found that thr. plans and slit,.iivat iri, were suflitientlv 
dtfinitc and precisc tit afford a basis for eonijletitive bidding. W\it iessts 
for thlt respective part ie~s differed as tei thet ranve abcove the minimumin of1200 horepower which wouldie reasonale. Tlte all admitted that 
s2im rage wouldl bw risoieaoale. The question was one of fact. and the 
evidence sustains the court's finding.' 2 

Specifieations that do not suffer from vagueness may, at the other 
extreme, become so restrictive as to preclude effective competition 
among b~idders. This has been charged, for example, where only one
bidder could mee t lit conpetitive price level set in tilt project specifica
tion:. Yet thet('ourt held that this did not make the specifications too 
re.,.riteit'e to permit competition. III adopting specifications for equip
nent, a highway agency may provide, for competition among types of 
equipment as well as l)rices.'' Similarl.v in contracts for services, 
conpetition may be based on skill and experience for a stated price orprice level. Tit liseretion of the contracting agency in drafting speci
fivations for work norinafly will not he overruled unless it is shown tobt a rbit rarv. oppressive, or fraudulent.'" 

The form and style in which plans, specifications, andi technical infor
nati n are prepared are influenced more by customs of industry and 
practices of tht contracting agency than by conventions and ruies ofjudicial origin. In many cast'S, each phase of the construction called 
for in the project-such as earthwork, concrete, structural steel, 
masonry, carpentry. and the like-is treated in a separate section. Like
wise. equipment and machinery used in the work will be described 
seiarately: and each category of basic materials will have its own sec
tion."' Although no fixeci rules prescribe the organization of these ele
nients, there is a preference for arranging theni as closely as practicable
to the sequence of tite constructioi, operations. In all eases the drafts
man should bear in mind that whatever method is used must present
the plans and specifications in a manner that enables any bidder relying
on them to determine what is required in all important details of tile 
work."' 

"Ot0tter Tail Power Co. v. Village of 
Elbw Lake, 234 Minn. 419, .425, 49 N.W.2d 
197,. 202 (1951. 

: Id. 
"'2Koich v. Cvar, 111 Mont. 463, 110 

P.2d 964 (1941); Brener v. City of Phila-
delphia. 305 Pa. 182, 157 A. 466 (1931). 

5R. ABaL'r, Eaz. XrI.w CoNvmAvs 

AND' SrCIn-ArTIo's, at 397-8 (New York: 
John Wiley & Sons, 4th e. 1963) [herein
after cited as AaatrrT]. 

"I State cr tel. Iloeffler v. Griswold, 35 
Ohio App. 354, 172 N.E. 438 (1930); 
Superior Incinerator Co. v. Tompkins, 37 
S.W.2d 391 (Tex. Civ. App. 1931), af'd 
59 S.W.2d 102 (Tex. Comm'n App. 1933). 

V
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In preparing project plans and specifications, the draftsman must 
al!o ctnsidr how his dhescripition of materials and methods will facili
tatc ie. Is. il'ctioln and tvsting that is required during the construction 
antd prior to acceptance of the finished work. For projects involving 
major hi,.rlhways or struc'tures, there is no practical way to determine 
by a ...iu,.' t,..,t or seriv, of tests of tht, finished work whet.her it will 
ji.rf,,riii it. intended function thiroughout its expected service life. 
Therefort., it is customary to control the quality of materials and( work
ian.,hil , by tttin .g comnlllents as tihey are assembled and installed. 
For nit.'t ypes of mat erial, and construction, standard specifications 
and test irocedures have been developed and published by the contract
ing ag .'ii. In thi ul, ihvd form, thtv ar,. incorporated by reference 
into project plans ant spevcifications. subject to special )rovisions or 
modification, which liertain to the project and are set forth specifically. 

For hii lvway and l'idget tonstruction utdertaken directly by the Fed
eral t ivernmnit and by Statt. avtnviv .- under federal-aitl funding pro
gramn. tmiiIalrd sqw.o'itivatinil- f:)r mattrials and w,,rknianshii ) provide 
ac'cpttId ,'rit,.ria ftr pnrp'larat ion of biti- al ,l. silb!' tl.ntly, evaluatioll 
of r.:etli-. lt(,w,.ver, wtc.icallltill- *'xpr.std 'n tern- of over-all per
formianct nav st ill be u- ed for certain it ems of equipimnent or machinery 

114 
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w hich iurav readily be tested prior to use by the contractor. Various 
typ,- (ifo heavy equitpment, pumnp,. motors, generators, and other acces
sort.. inav 6h.considr.(tl as bcin,nv eessa rv to qualify a contravtor for 
particular work. In .. ih ca..s,uperfoniant'T . spt'ifications for these 
itt.ll- art, fre,lji ttly u,-,.,l soi. tiini , iII conJu lntion witi tht. additional 

ro.,tuir.i.nft that Ih, ,tjlitlTlitilt or oti,.r itviii- bt. arranl.d by tie (col

tract,)r tir rianiufavrnir to' i.rtorlt a,- proposed. 

In tt.i',%,Ohai th ,. , lmannr tlhat .rfonlIcV,. s'ivifi 'atiotl- are 

used, the contracti g ag .. . 11aV desimiattc certain materials, products, 
or pro.t'.ss bv stauldard brand name-vz. Suth desi nat ion is fvaibe 
whrt, the item- ar,. obtaimable o1 tht. open na.rket andt] hav. bven 
stanldardtiz,.,l by Ctnlilit'rial lsc. Ill th,.s,. .asts. Itwever. S, .teifit' tions 
rnu. t I,' drafit,'(l car,.fully becau-,, of th,. com ptititiV' i.l)tctO , of ],allt.td 
or prol,ri.tary ;tro.I-t, and T'rtt',s .. 

If cart, is eX r'i.tld to a-- iirv that cltar refernv( polint , art, provititd 
ill tit e- r ofinlat,.rial alit! wt)rklllll-lil,, roijtct 'Il,,civat'i it tii 
are lfit \vak,,, tIy antli izi ,. a noea-urt)f ,li-,.rttion ly the con

tractor iii ,lvctln of material, nIIIl t'rftrianvtt (t cnstrivetiln. Thi: 
gtiir:hly i- donv. by us' of tli' trlin "oir ,',lual" wliti deribin, tjualitv 
or enteratin imaterials or met hods. It may also he done )y statng

So.rIt tl ott ks satisfactory t-i th. Eniine'r."' or.... COnm,.rcial 

grad Shlioiwn oil tht, plauis . . . and actt.Itabie to the' Enginver." A
tliolh tor(tinls introduct' iellitilts of di-et'tion or n(izotiat ion into 

tie stulaitlards of hirtlorianct ' . they are (tontrollI 1y i, (,)l ext of the 
langim..' atld the natur. (f the tasks involved ; and for c.rtain asliects 

of ,tt.t ruttion projects their ust- is not only ftasible but also net,sarv 

a- aItftorn of expressioll. 
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Altermate Bids 

Where eliginterilg problems call be solved by alternative means, the 
contracting agencv may fact- a diletnnia in preparing its plans and 
specifications. The goal of competitive bidding is to achieve economy in 
construct ion costs, and enginveri ng judgnent mav honestly differ on the 
best way to achieve this goal. Rather than designate one particular 
method of construction or one li.,t of materials that must be used, con
tracting agencies may ask for proposals on alternative approaches, 
specifying only the end result, and leaving it to the bidders to select 
materials, methods, and other aspects of their bids. In some cases, thisapproach has official status in directives to the contracting. officer to 

solicit proposals on all feasible methods as a basis for awarding a con
tract. In others, the highway agency's governing legislation may not 
mandate th,- solieitatiwn of alternative bids, but may accord the con
tracting officer tli, autho rity to pro( ed in tlii.- way where circum
sta et's make it dcsirablh. 

Ai illustration of the issues rai .d by anot her type of alternate bid
ding is provided by L. G. ATh"ic d" Son, Inc. v. .. rgrarcs."' involving 
contracts for construction of the ('onnecticut Turnpike. In his notice 
to prospi'tiv,, bidders, the highway commissioner requested alternate 
bidl, one- for construction of reinforced concrete and on, for bituminous 
concrete pavenin.t. stating that the t ,v', of pavenwnt to be used would 
be detrnined after bids had been r,'e.ived, and all factors, including 
(1ots. had hen fully Investigat ed. IPlaintiff was the low bidder on 
bituninous concrete. and in this bid was lower than th, lowest bilder on 

reinftorc,, eoncrete pavingz. Avcord itrly. when the highway counius
sionvr awarded the contravi to the low bidder for th. reinforced (on
crete paving, plaintiff sought to enjoin the award as being contrarv to 
the legval requirenent for award to the lowest responsible bidder. The 
'ourt denied the injunction, statinc 

iTJlhv r,,at wig'ht of authority suppoirts thi proli,,sitin that the 
awarding ofliial nav exertist. his ,]is,-reti.,n t td t-rmin i after th, 
receipt (of altcrnativt bids wliih alt rnativt to select and t,) svet t 1c 
lowecst resl ileh, tii,h.r under that altrmative. .. The ,.our: will not 
interfer, with th. exercise of discreti,,iary pi-rs vested in a public 
qfliial in the absence af fraud, cirrupti,,n. improp.er motives or influ
et es, plain disreg!ard of duty. gross rhus of power or violation of the 
law.'' 

I19 Cnn. Supp. 491. 11S A.2d 626 J1973); Ma.er Bros. Con.itr. Co. v. Eric 
(Super. Ct. 1955). Parking Auth., IS7 Pa. Super. 1, 149 A.2d 

"Id. at 496, 118 A.2d 62,. Sec aLio: 495 (1959) ; JAskinen v. Pucelj, 262 Minn. 
Automatic Merchandising Corp. v. Nu:.. 461, 115 N.W.2d 34 (1962). 
bauni, 60 W.,. 2d 362, 210 N.W.2d 745 
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Tht (Connecticut court stresses the significance of statutory language 
grantin , tle cont ractin,.- a~Teniy discretion in calling for hids and select
ill th,.lowe.st responsile biddelr. A California ilaw which requiretd 
solicitation of alt ernal 'bidsk in certain types of cont ruction work pro
vides a difft'rent st'ting for ust. of di-cretion.' In mandamus proceed
ings to ollipel soliiltatiotn of alt ernate bids," the contracting agency's 
def,.'nsc of it.call for (onlyone typce of pavement brought the following 
colmlIent : 

They arg..,e that they (ame to the,honest vonclusion, as a result cf engi
netering reports, that th ph'sical conditions-adverse Foil, hill cuts, 
and fills, were unsuitable for Portland cement pavement. If that type 
were usud, they say, it would litIinessary for thc (o':tract r tic go to 
such exceisive expense in preparing the subgrade and in overcoming
other ailver. conditions that ht could not possibly do itat a figure which 

would compete with the contractor using the asphalt 'type. They con
eluded that the preparation of alternate plans and spie,'ifications would 
be an idle avt. resultIng in nuedle.ss extra expense).2t 

The ('alifornia Supre'me (ourt was not pe'rsuade(d byv this reasoning, 
and reje('tvd it a initllifying the clear intention of the legislature. The 
purpose of the sUatutory re(luirement, the Court said, was to eliminate 

116 	 favoritism and artific'ally maintained equality between producers, andto malae the choice of' pavements a result of free competitive bidding 
between two recognized superior materials. Applying this to the facts 
of the case, the ('ourt continued : 

If the dlpartment sulstitutes its own judgment on costs, the benefits of 
such com!etition are lost. The judgment of the department may be an 
entirely honest one... .. But under the statute, an honest opinion that 
one tyle of pavement will cost more than another cannot be tht, hasis of 
the department's action. Physical conditions alone art' committed to 
the diseretion of the reslondents. 

We may concede that iii an exceptional case, where the costs of over
coming adverse conditions would be so unusually high that it would be 
foolish to expect an. competition, the departnent might he justified in 
dispensing with alternate bids.... In such a case the physical con. 
ditions may be said to require one type, since those conditions could not 
be changed save at unreaosonable expense."' 

tiPCAl.. Pot.. Comi § 365sti , (1933): by the Division of Highways and accept

"Whenever any highway pavin.. work is to aide to it. The department . . . shall then 
be done by contract under the control and advertise and call for bids for the doing of 
diretin of the Department of Public such work based on the use of such alter-
Works . . .and in the judgment of said de- nate materials and ... shall prtw'etd to the 
partment the conditior; do not require the award of a contract to the lowest qualified 
use of a particulir type of pavement, the bidder. 
said department shall cau.e to be prepared ,:o Landsborou,h v. Kelly. I Cal. 2d 739, 
alternate plans and specifications contem- 37 P.2d 93, 96 A.L.H. 707 (1934). 
plating the use of all such materials as are 121 Id. at 745, 37 P.2d at 95-96. 
adopted as standnrd for high-type paving 2:2Id. at 745-46, 37 P.1d at 96. 

http:expense).2t
http:nuedle.ss


Compendium 16 Text 5
 

COIPETITV- BIDDIN; AND AWARD OF CONTRACTS 1175 

Whether or not contracting agoncies must prepare for alternate bids 
thus depends on the statutory or charter provisions governing each 
particular case. Careful examination (f legislative language is war
ranted since it is evident that courts are strict in their construction of 
any grants of discretion which appear likely to weaken the vigor of 
competition among contractors on public construction projects.:' 

Instances of genuine alternate bidding should be distinguished from 
situations in which plans and specifications give unusually broad discre
tion to bidders to select construction methods and materials, and so 
permit differing end products in performance of the contract require
ments. For example, where an advertisement for bids to install r public 
lighting system specified "Westinghouse metallic flame arc lamps or
'any other modern lighting system equally as good,' " the Court re
jected the argument that the language constitu:ted an invitation to sub
mit alternate bids. The Court viewed the advertisement as undermining 
free competition, anj increasing the risk that favored contractors might 
load public improvements with inferior materials at excessive prices." ' 

In another instance, descriptions of varying specifications were treated 
as being issued for public information, and not intended as a basis for 
bidding. In still another case, an alternate bid call appeared to have
heen used solely as a device to disclose information about the nieri .s of 

certain paving materials, after which the contracting office rejected all 
bids and readvertised the contract under specifications for one particu
lar form of paving.'" 

PREPARATION OF BIDS 

Eligibility of Bidders 

Where eligibility requirements are imposed on bidders by State law, 
they generally have involved compliance with contractor licensing and 
prequalification rules. The scope and major characteristics of these 
laws as they relate to State highway construction are dis.-ussed in "Li
censing and Qualification of Bidders" (Vol. 3, Ch. VI, p. 1(43, supra). 
Application of these rules to the preparation of bids deserves specific 
notice, however, because such rules may vary depending cn whether 
State or Federal funding is involved. 

If federal-aid highway funds are to be used in a project, federal regu
lations provide that no contractor shall be required by law, regulation, 
or practice to obtain a license before he may submit a bid or have that 
bid considered. ' "' However, this prohibition is not construed to prevent 

12' Annot., 96 A.L.R. 712 (1915); Annot. ,2S Wester v. ,elote, 103 Fla. 976, 138 
79 A.LI.R. 225 (1932). So. 721 (1931); City Street Improvement 

1' .Jeukin. Township v. Public Service Co. v. Kroh,, 1iS Cal. 30S, 110 P. 933 
Comrn'n, 65 Pa. Super. 122 (1916). (1910). 

12 23 C.F.R. § 635.10S (1976). 
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Stat,-s from requirinm the successful bidder to obtain a husiness or pro

fessional licentse upon or ininediatelv after the award of a contract, if 
such a ireim.irnt Is in fact consist eat with Ct,rpetitive bidding. The 
rationale of this rule is rooted both in the constitutional doctrine that 
Sttes may not .,ubj-ct nonresident contractors to requirements that 
imp,.,le their liidtti n.,. awd so create a harrier to interstate commerce. 
andl in the prtw.tical conside.ration that licensing servc: no pur)ose in 
the liitig pla-t. of a public works project.

In contra-t. State requiremen ts that all bidders must be prequalified 
bv or for the contracting agency as a condition to submission of a bid 
and award of a contract are recognized as having a direct relationship 
to dt,.rai nat lon of the lowest respensilble bid ; and federal rtgulations 
permit States to appl. this requirenent to both resident and nonresi
dent contri'tors desiring to bid on a project involving federal-aid high
way funds. These regulations emphasize, however, that where pre
(qp.ification is required, the State must allow sufficient time between 
the call for bids and tit opening of bids to allow all potential bidders 
an opportunity to he certified after a full and appropriate evaluation 
of the contractor'.- exper, .tt,,' personnel, equipment, financial re
sources, and perforniaice rtv.: d.", 

Licensing and prequalification requirements may apply to subeon
118 	 tractors as well as prime contractors, and requirements regarding sub

contraMors may be speeified in the advertisement of a project, or 
incorporated by reference or implication into the rules of bidding. 
Eligibilitv of bidders may also be conditioned on maintaining a certain 
dixision of work amiong prim(e antd subcontractors. In projects using 
federal-aid highway funds. federal regulations require that a prime 
contractor must perform at least 51 percent of the total contract work 
with personnel of 	his own organization.' 

Another requirement imposed on bidders in federal-aid highway proj
ects is derived from federal legislation designed to eliminate conflicts 
of interest. This law provides that, as a prerequisite to approval of a 
State highway contrict for participation of federal-aid funds, the sue
cessful bidder mus-t submit a sworn statement of his freedom from any 
conflict of interest, collusion, or restraint of competition in connection 
with such contract."9 In practice, this statement is called for at the 
time bids are submitted, an(] has become a prerequisite to acceptance of 
the bid for considerat ion. 

Loss of eligibility to bid on highwry constructin projects may result 
from various causes set forth in State laws or regulations relating to 

1:& 	 trnct Rand deducted from the total contract 
': 23 C.F.R. 635.113 (1976), providing job ,wf,,re ctimputin, the amount of work 

that "',.eialty items" of work may be that the prime contractor must perform by 
desiPintrit in the specificatiors for subeon- his own organization. 

23 U.S.C. § 112 (1970). 
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licensing, prequal i( .at11)71, aidl( (fl1i't of interst. Su linsions or other
 
forms of withdrawal of eligibilii-v art, hased entirely OIl statutory or

adlministrativt ant horiytv 
 and protedtr, .-. Ac-'ordinzl\', tht, are con
strued :-tri.tly. fr it onily ar#. ti'y co,lil,.r,., a- l'.in& regulatory in
 
nature, but alkntli .,ialifi. in o" 'tlh r lonr,, mlajnr conl!traclor may

have the pramtical rv-ult of ,ignilheaiitlv redur.ing the number of con
trators capalel of performling vvrtaih tvl'- (it' 'onstruction, and thus

Inav actuallv redluv, rcoletition for th, State."; ci tra('ts.'"
 

Form of Bid 

Sin .ll,or .,;f l rzt (',nfractsPublic work: aWOnt's civtoniarily have, wide iiscretion as to when 

to sulbdivil.e a proj..'t a:.l award separate contracts for each negmnent 
or vo)nIotli,. ofI tilt, work. Their deveision in fhi: niatIr may directly

affet tin' iniuier alnd type of bidder, for the 
 contract. lowever. it iS
 
recognized that sotnctiln..v, c7i1t'lliug tc.,7,tnic, eiivIn'veril~g, allOg
;11 :I10

(ial reasolns inltlllellne 
 ill i .. 'tn'y's dcvisions regarding advertisement
 
and award of vont ract,,. A, ]ona is the;s,' coilsiderations are reasonable,
 
courts have tt-nd.,d to uhold t hit (ont rat ing agency 
 act iolls.
 

If, hiowt-v. 
r. till, ,''ihiativ 1 1til(,l lv contracting aft n,''ithe result
in biasing the bidding, or otherwise inpairingz free ('onll.t'iti in in the
selection of plublie cont ractors. ti,. award niav b enjoined or rullified or 

the agn(, iay be requirtl to rejt't all hidJ- anii read'e.rti-, on more
 
approlriatt' terms. Accordindly, 
 a projec(t for installation of traffic
 
signals may not be divided arbitrarily into separate (ontracts for pro
curement of mate rials. equilmJent , an1(1 labor where these itenis are al;

'omponents of an intey.rated construction job. an(d til e\':ldent purpose


of the separation is to keep each contra('t uiidt'r thtt-at 
 tutorv' minimum
 
price for requiring vonptitiv. bhiddinTI. :
 

(On tht other hald, wherv these it ems are 
not necessaril integrated

in the type of con1structionl work calh. 
 for. they may be1' proviied under 
separate eontra,'t s. Specialty work frequently is suflicieitlv different
 
from basiv construction tasks to warrant 
separation of contracts; and
 
separate contracts have also been uplheld for vtn*stru('tion of two similar
rfacilities w'her the projects were toe lii jaid for from separate fund 
sources." 

In a reverse situation, where statute law provides that ..treet inprove
nients authoriz,'d 111l,,r seliariite ordillall('es imust be und(rtaken as 

10o Se refer.nce .t efft'ects in Wisconsin Souni ('halter %.(itv (if Bellevue, I Wash' 
oif diituaiit'aztion of several major jiain,, App. S1. 4",9 P.2d 421 (1969).
t,trat,,r,b.,au-' of eonspirar.v. See note 1, I)aves v. ('it, of Madelia, 205 Minn.

15, supra. 526, 2!,7 S.W. 1, 123 A.L.R. 569 (1939);
"I Annot.. 123 A.L.R. 577 (1939). Gib.,n v. (Ne!,. 115 Mo. 2 8, 21 S.W.I" Nat'l Electr. Contractors Ass'n, Puget 1107 (1893). 
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lrojj't't.-. :ntnicipal aithoriti'' ii 
.ffi.- sut'h ;!roj,,ct-, ill d ,iith.colrat' in ort'r to take' advantage 

I,!,. 11,1)1I4.. vll.the rforlan(e of ('Xeavation and grading. 

I !-lrar' lave allowe'd to intiude a 

(l)tai l il 
.ny ," th li ng.- regardin -.egnientation of proj.ct.- for bidding

in late. ninetee~nthi thl- tiltpurpo,-,- (w'curr,'d tlht. ce ntiry. At tini. 

I,,..'lli8 .- (It~lfm lm 'rlii urliai gro\ttli \t'r4. avlc'l' llJ.aiiit' \- it ralId e'\'o

luntd,,i,, thi h.ral franiiiwork for carryinaz out tilt' new alni expanded 
ril,if Iial L4\,vrnniti iti puhlic works. A rich variety of factual :-itia

;i11-,t wide range of statutor. and city charter provision, oi 
1*.,,mil,,tivc\,. illn, assured that inost app~lications of tilt princip~le of 

rea-finali-hdn.-- were t,.stvAed in e',,rt. M4i.rni highway cowl..truction 
)rtt.dri:., however, tiake greater itst of standard specifications and 
lpr,-v.liril :minials. and. i.s a resuill, tilt room for discretionary coni

hi MM,,or splitting of projects for bidding is reduced. Standardization 
of v'oiie-titivv lidiling practices along lines that courts and contractor,;
:a'.rr,, ar,-reasa ble~., feasible. a l do,not weaken the process of pro

curi.ni tbyv m,!ititill has also) contriluted to staibilizintg this aspect
ofblhiipr,.Iarali(,n. 

Lump S' re ,rsus Unit Price Bids 

0 A,,lhir'a.'- le'ivl of bidding that is de.t'rmined by the contracting 

d'i.'.,' i.wl,,.ther bids shall be4 submitted inthe forni of a lump sum for 
tlt,. ,entireproject or a series of prices for units of work or materials. 

iLuIn Iil hidiare fa'ored whire 4onstro'tion job- involve iavariety 
of.l ,iratiol- and it is impractital to break down th114 work into a few 
ia- ' unit- of niaterial:,and labor. Many kinds of structures fit thiese

'riteri a and lo'nl the'tselves to lutip sum bidding. U ltimately, however, 
it' suee,ss ill t,.4'of this niethod re'quire., comphlete and accurate speci

tivatiom.- and dtaihed work plans. Failure. to provide,full guidance onl 

lieet o liival mhatters increase's the. risk of excessi'ely high bids as 
hihhr.. lie'bze risks tlt-,t' cannot evaliat'. 

i'zil p~rice, bidding is favored whr,,it projec't requires large, quanti

tit- (it, rehlti\'k.ly few -ta tlard ized naterials and construction opera

tion-. or where'. in add it ion, the. exa't ,luaititie:' of materials and labor 
arc.not a-,w.,rlainahl,-in advance. M oreover. when hidhlin 'Eis ol! it unlit 

pr,',' Ie i re.d,,lmbl,. varial,,i, oft'n,may b madeh in tlie work with

(i tll' w ,','',lv of e'xtculit i1w formal chaizno orders. This fltexihility 
applli, only to ite.: originally cov'ered in the contract. however, and if 
piat ti, ' - titi litiedn a h't.al ' irial rtpan i(Irigiv'ur t'ile I at d a( ' . nd 

ti,'- r,',quir,',' for the Work it is t.u.totnarv to recoi,.idtr tlit original 
I eta! ratl 

4-1- a,',',,r, Iin. t,tihe' nee'd for statiniz thi bid full. and firmly. Typically, 

itlni- ',e,\,eringexcavations are listed in terns of a slated numnber of 

t.'lVilr preparation listed in squarv yards; base"a t-: -ubgratle is 

http:rehlti\'k.ly


Compendium 16 Text 5 

'O(Yll'lTI't. itlIltI; AND AWAI t" t'ONFTIACT. 1179 

course..ubgradv, sval coat. and cement are listed in tol.-- culvert pipe

in linitir fete.; ald -o oil. as 
lie 't'snrv to providt' uiitit of ulirasuireient
 
to which Ullt lrI't.> call Int. iij lid.
 

Standardization of .titit'nt jonp for modern Stat,. hi lghwav ('oust ril
tion progranm, tia- alirot entirely eliniilated ca.-es ill which Iidder., art'
 
ask d ft tI t. t'irni-h itjr om\n I -'I i'i, ti for tIit work in qli- Iion ; ut;t ha.- not ,.ntir,.ly ,'liinalt-d otheri cause.: of' v'mifiihioii II lreparin.z
 
hid-. I ' th. d lit' )1o 
 if-ittlliiai it'y beo contra'ting ageli'ys reser\'atlira of tilt-. rlitzt to, au'ard conltrat, ...Oli iI% a part of the total work
 
descril,,.,I t .t. h~id aolv,.rti.-,.vii. A (Isisslosin of tit. iatter i.- pro

'idei hv tilt- Massachllsetts coulrt til lcrir -. tta.stin'."'where iutinici
pal aut horIt.it requ.'ted hids 
 ftr r'suri acinzg four naied street.-, but
 
reser,, tht, rilit to award contracts for less tan tte total number. The
 
bit I advertist'nvi,'t specitied 
 that bids tiust be submitted oI a per yard

basis, and it wa 
 argued that the ageney's reservation deprived bidders
 
of a eolulnl ,it Ila- fis'or such a tiit priet, id. 
 The court saw it differently. 
however, and f, It that prospeti've bidders coutil deterrijne both tile

nlilltnul aIti iNuxiuin amnoiit, 
 of material needed, and .so cou l (o'l.
pete o~ll all e-411,l foot ing. 

A variety of 'ondtion- raisinzg the same issue may he found in bid
 
adv'ert i s,,nit., !it al levels: howe'er. as long as they do not 
nulliiy all

bases for et ltin;"' it e hidi ,i ,
bi lave it to each bidder to furni'ish his 

Oll Slei fititi, tt.' ess'., tial criterion of competlitive bidding stat

1 ' liftes Wolid ."v rlil TOpbet lliet. 

,oint I ./u,' 014 SO/,( ta14,i tor. 

Where con.-truetion work is earried out uidtr a single contract. un
utially 
 lirgt' or 'oleh'x proje.t s miiay rtluir,' 'ssebling financial
 
resources and administrativ., or tt'cllnical nianpower on a s(ale greater

than al.v singlt' coniractor ('nil provide thbrougli li, 
 own efforts, or

through hil, own staff plus tt- use of subcontractors. A practical ac
coimodation of the rii!ts of comipetitive bidding to tlit needs of con
tra'thrs alld c'tntracting agencies is offered in the ltra'tice of accepting

hids from several contmtt'ors acting in a joint venture. II this type of 
bid, groups of coltractor., 'oiimbi, the r assets, plant, and personnel

il a joint effort to perforn til' 
 work :'alh(d for in a speific contract. 

hiI many respect!. joint ventures are similar to ordinary business part
nershipts.' IIn itoti fornis of organization the parties share tie work,
the prospects of profts, and tht risks of loss. In both, the ternis o 

" 277 Mass 502. 17S N.E. 617 (1931). "' Bradburv v.Nagelhus, 132 Mont. 417,' ueeP7e'v %. May,,r of Malden, 273 319 1'.2d 503 1957), staliiu: "Broadly
.Ma,,.536. 174 N.E. 269 (1931) : Annot.. 7Q speakiniu, a joint ai'enture may be char-A.LR '225 (1932). acl'rizAI a-, a quasi-partner-ship ... under

taken for mititual gain." 

121 
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which tile' parties shar' til responsibilities and results of the work art 
set foerth lit writi ei agretnvient,-. Tilt chitf differe'ce between joint 

ve'it r,.- and partnershln-, i: tJIhat joint v'ioures are created to performn 

on,lit,-,'cilie' jot-. whvr.v'.a partt'r.ii i -jart' 'ontinuing arrangements. In 
ilt- iaitit ,1 Cf r nicil es availahle to ti lt partie. in tht, event of a disputt, 

(o'1r-ling. aljproa'les have' |etn u-wd. A iong lnartlt'r.s. tlt-e usual 

'vtdpa rt ntr to siv.for in'li~t; but amiongrinie'.ly i, for th' atgzri, n acot' ig 

joint venturers, ont' may sue' tilt others for brea'h of the contract defin
ing the'. t.rni.- of their cooperative widert aking, or for contribution to 
tl- plaintiff's losses." 

Although corporations may join with individuah" in joint ventures, it 
is c'Ul tiynarV to st'' joint v'tutlires created artiong corporate contractors, 

and dealings with individuals handled as sulbontracts. Under such ar

rangvnent s, all details of tht subcontractor's work are defined in his 

agreement with the prime contractor. The prinie contractor is respon

sibh to the contra'ting agency for the performance of the subcontract 

aoi,, with tilt' rest of tilt' cont ract work except as to those requirenient(, 
whichiState' or Federal 1aw imlposes directly and individually on both 

tilte prime 'ontractor and tilt- sulNontra'tor. An example of such a re

qluir'nient is the Contract Work Hours and Safety Standards Act," 

which requires both the prime and sucwontractors to comply with fed
122 ,'ral staal.'lrds for hours of work. 

iLil.ltatioi,- are placed on the exte',nt to whi'h -ubeontracting may be 

i-,'el ii 'it racts for highway const rut'tion invol'ing federal-aid funds. 

FI.dteral li..-hway Aduinistration regulations specify that prime coll

Iract't ,rsiui' pe'rform at least 50 ittc'nt of the total contract price 

witi their own organizatio p-,.sonnl. Tl reg-ilation states, however, 

that if any of tile' ctI ract Work reel "irt'shighly specialized knowledge. 
eraft.,niaii.lilp or equiinit iiot ordinarily available in the type of 

'ont racting organizat ions qualified and expt-eted to bid on the contract 

ai a wholt si(']i work liay be designated as specialty work and may 

Ili- deducted from the total contract price before computing tihe propor

tions dI-..iziat ed for prinie and subcont ractor.-to perform." 

S ubcon tracts alld(joint ventures art suhjet to scrutiny to assure that 
albsed and I.eo'iie a thrrathe'V are'Itz'n,,,i t', for vit her ttchniqu, ('tit b' 

bidders onitee Liir t',iee'tititn. It i,- coiitrarv t l 1111 , Im lk :% le it pub

lie' wewk- pr .iect to a,.rt'e that ...onew of th'i wili refrait from bidding 

ill ftiver of cthic'. .-.e1iii ventur hiddint i- perimite'd undtr this pro. 

cedur' -e Imii" a, it i . a bona tie' cooplirativ' effort aiiaeul it. parties. 

it j hglngtht aceeptability of a joint venture hid it is suggested that 

Allime e'rn r. o. v. Gilliland, 22 11!115). 
Mii.. App. 27-,. 17- N.W.2d 530 (1970); '" 411 U.S.C. §§ 327-333 (1970). 

N.W. 43 "121 C.F.R. 635.113 11970).; . I.:,i:,n. 1741 In. 57. 152 
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Tibsizt, of thtcontract, the financial ability, the 'kno'..how,' and the 
eXlerivnc to,,l'rf,,rin certain portion%of thw work, tpgther with theidpr(oper equipment, 

stipp'p 


XwnerShil, of art reas(na|)lc and horiest factors to 
a v,)h1untary combination of rival contractars.''
 

.loint venti r bitds must fully 
 di:4close the. ternis of the cooir-rative 
f'i rt th,. parties will unde-rtake. Secret agreements under wLcli sev

eral v'ontractor. undertake to share the work, risks, and profits of a 
projct are not piroper or enlforceable, regardless of whether they result 
III a single bid for the parties to the arrangement or separate bids by all 
parties according to a prearranged plan."'

ludt.ral-aid highway regulations and the laws of several States re
(jilir,, di,4closure of intended subcontractors as part of a prime con
tractor's bid on a project covered by those rules. The purpose of these
requirements, however, is not so much to assure free competition in
Iidding as to assure compliance with laws requiring licensing of con
tra(tors and subcontractors working on publlic works projects. Occasion
ally. the provisions of State laws requiring disclosure of subcontractors 
s,.citv in detail how disclosure shall be made,alI(i how subcontracting
shall be arranged to prevent violation of contractor licensing laws."' 
More often, however, the authority to require disclosure of subcontrac. 
tar u. in bids is considered to be implicit in general provisions of
licensing statutes .'as a countermeasure to the acknowledged evils of 123
I,]i
shopping and bid peddling in public works progranis."'

.cint venture bids have the advantage of pooling the capacity of 
,.vral contractors and allowing prqualifivation for projects which 
n olE of them is capable of performing individually. When such bids 
ar tiled, therefore, it is customary for the bid to indicate what percent
a1P. of the dollar amount of the contract should be debited against the
pr,.qualification capacity rating of each joint venturer. Where bidders 
do( not allocate the proportions to be debited, th. contracting agency 
numt make this determination as it deems to be in its o'wn best interest. 
Apportionrnent of the prequalification capacity rating debit among the 
part,,s to a join- venture hid does not in any way divide the respon
sihility of each for the execution and performance of the project con
tract if it is awarded to them."1 

l.l, D, ,1and tIhilflcd Bid.,
\hetrc project advertiseclentS Specifv that bids must be expressed! in 

unit ,,rices. contracting agencies must be prepared to deal with un-
Indanctd bids. The distint'tion between balanc(-d and unbalanced bids 

"upra n4,e 1,at 62. A,.,, .4: '.A , -Grs. 61-9 1Feb.:M:lfman v. Mc'Mullen. S3lF. 372 O~th 2 1,W69;i
 
Cir 115971. 
 "' SO': CAL. (;O%'*T CoM~i § 4101. 

I'- '.I-.CAL. Gto%*r Cow. §, 410;-411)7, W , V"ia. Dtrl't (if Tran.,v. hiff,rmation 
4109" 
 f,,fC'ontr,,,t,,r , 9 10 (Jan. 3, 1972). 
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liv- ilit xle nt to which the unit priev assigned to each hid item real

i.. i,.a t , r,-tl,.t- tili. iteti's share of tl. total cost or work. A halanced 
ildeI .arr.: it!, fill and correct :share of tie. total lrice: a uinialane,
l,;i ,l1,. 111,. ml thA li,. iteiti, are overpriced and otht'r.- art low or 
old\ iii:mdlv 1,riced. Thu. wilhlout chan,-.iii tl total priVe., a Coi-
Ira .tor iay arraiL'f' to it ri',- for the- sl''itie'atiofi t - fl a Iprojec't 
..-, a- t,, ;,chi-v, ui-aily favorali-, and sonietinils unint ended, rtsults. 

Th, al ra.,,iie,-- of unlalam.t'd bidding in certain siluationl. i, easy 
to i-i~li/,. A vtotractor whjinedl to build up or recoup hi working 
cal it al a- -,1 a. jio.---l(dh may unbalance his bid by :iet ting high prices 
on it i-m- if x\,irk i-rf'ornie d tarly in t hi- projteot. Ii thiS way the coil
tra't or ,'aIi ea-,. the financial strain incurred in mobilizing his construc
tficl pla il and eqiileienl, and purchasing materials, anid ti, general 
co:t of starting up the project-all expenses which the contractor 
otlhr%%i.,, r4,uhl niot eXphiect to liq,idate until the work progressed over 

a sulistantial lt-riol of' liniv. There is., however, a risk to th, public if 
Iit- lrai't it', i. abused. Ai iinse'rutilious or unqualified bidder nmay 
ilalai',, hi- li 4 i l wa: " that resuilts in e-xcessi'c'ly high payments; 

early ii th,- work. only to have tilt' contractor default and leave his 
surety or the' contracting agc'ney to finish the project and pay for those 
it,.iiis that we're undertstinmated in the bid.'", 

124 1ihalaiie','.l lei inc also may he used where a bidder believes that 

fhi. t.iiiil- t-l.i1,. aveslie'v's c-stiiiate'. for quantities of certaink items are 
low,. and thatt ltese qluantities \%ill have to be increased as the work 
itr.e_-r,.-,-.e.' In -it'h c'irt'nistain'es t it' contractor c'aun incrtase his 
jirotil; by uinlalanc'ing his bid in favor of these items without increasing 

it,'.t al j rit'e' ( it' lii, lroposal. It other instances, inaccurate estimates 

IIIaV \%cIik to t lte (isadlvaitag of a contractor, because any substantial 

in'r,-c or re-duction in tilt' quantity of materials or work after con
slrue-ticin oerations have- t'eeliitniii-i('t-l may distort thuc' factors which 

dtet'rinie a contrat-tar's actual cost, so the unif price submitted in his 
hid i-, thirocwni out of Imlance. with resulting loss of' profits. 

Ilvcals,. ofr ilhest, possibilities for unauticilati-d profits or losses, and 

is' .\ .- . -,Ii,,,, u,,itt 115. at It;de The qurantities apiearin,. in the bid 
('fillFN. iti-rs tii-st 1. at 53- 5S. s'hed lt. are appr,,\imate only ani are 

". Inerleret;tii of est imate:, ustid in prepared feer the compariion of bids. 

tle- ,,nira,.ti.- a,.icy'iivs specifications is Pavmpnt to the contractor will be made 
•', eie ,,Ie' l $fitl t%I unavoidable risks (of in- (ilv fur the n'tuial quantities of work 
a,.,.tra,' i isstt,i, the nature (f the preject, performed in accordance with the con
ht al-,, t,- denial- of respownsibility by the tract. The .'heiuiled quantities of work 

Mlan. Sta.te liz.-h~a a_-cncies fo- te he cdone ansi material, ts be furnished 
hew Ihe. r-ti,. if the FedCral llighl\ay niay each be increase(]. decreased, ori, 

ilIichA,1mni,-'rti,,, . includes the follow- omitted a, hereinafter provided. Bid 
in--, "I,:itmist'e iencontract hiddin; instruc- Schedule quantities will be considered the 

naordi'al.ontract Fantitie. FHIIA 
,Standard,Specifications, FP-74, 6 102.04. 
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ftli susceptibility to fraud and collusion, unbalanced bids are not
favored, and bidding specification. sorietimes provide for permissiverejection of unbalanced bids.'" In tlii. way. unbalanced bidding may be 
scrutinized case-by-cast., and its effect on the cost to the contractingag.ency can be analyzed. Tlii, ap rotacli is tibi preferred to outrightjrirolbiit ion of unibaltced bidding, for courts have stated that unbal. 
aiced hids art- not per se fraudulent. nor art the, always evidence of 
substantial error. The rule appears to be that 

An unbalanced bid that does not materially enhance the aggregate cost 
of the work cannot be complained of. If there is no deception or mistake as to the quantities., and if the ordinances have fairly been compliedwith, and the quantity and quality of the work has beene.stimated as 
nearly as practical, there is no ground for alleging substantial error
merely because of an unbalanced bid under which the contract was let,an(I if the cost of the work h"L,'not thereby Iben enhanced, there ino
ground for alleging fraud." 

It is always to be hoped, of course, that cooperation between the coi
tractor and the contracting agency will prevail to eliminate the risk ofunfair practice and minimize the area in which inaccuracies exist. Such 

a policy is sometimes set forth ownin the State highway agency'sstandard specifications, and in this forim it serves as a standard ofhusi ness conduct which may be considered in licensing and prequalify-
°ing prospective bidders.; 

iiddingoil Altcrpiatircs 

Wh'ere contract specifications call for bidding on alternative materials 
or nethods of work, such specifications sometimes have been challenged 
as being inadequate for comlpetitive bidding. Wlere bidding on alterna
tives is permitted, tile contracting officer has tie advantagc of compar
ing the bidders on a range of materials and techntical aspects, as well as on price: til(] it is to be expected that greater economy for the con
tracti,,g agency will result. Bidders nmay feel, however, that th,. call for 
cons ideration of alternatives introduces unnecessary elements of un
certainty into tl preparation and submission, of bils. Notwithistand
in- this, -State stat ules and local charters and ordinances sometimes 
require alternate plans and specifications for hidding whenever. in tile 
contracting agency's .judgrnent. the cireunstances do not require use of 

'"Armanait, v. Borough of ('resskill, in,-,: -The Co4ntra,'tor shall take no advan
62 N... Super. 476. 163 A.2d 379 (App. tae of any apparenit error or omission inl%. 19646). the plan, ',rspetifications. In the event the
I"It,r,Anderson, 109 N.Y. 554, 17 N.E. Contractor discovers such an error or21!i 1 l.S-- at..,", 'earlnan v. City of omi,,sion. he shall immediatelv notify thellI, d,,rch. 304 Pa. 24 155 A. 118 (1931). Engrineer. The En-ineer will then make

E.q.. Net . Dep't of Iligliwavs, Star- su.h vorrection.s and interpretatins as may
ddrai Specification. §105.04, (196 ) stat- be deemed neressar-. . . 

125 
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a parti'ular type of material. desian. or construction process. 'here 

i -t, ire' to"atitt,- ,'larlyand positively stateod, they have beetn held 
Ih.et,.',eorWlalle with 1t, req,uirennt of comipet itive bidding.' 

it'M,,,iti'at ii of altrnativ, bidding whe're a contractting agency de.virs 
it ,l,-irall.' to1,.,itruuato. ecrtaii niateriak as riandatorv for certain 
tyl,,- Ot, iii, .- al',, Ila- l,.,. u li.l, a, illustrated in 1,1 tdsbor.,u.aI, 

V. K,11,a." 'l.re,. a statut,, requiring the. State l)epartment of Public 
\',rl,- t.,r,.'ar,. alternativ,, plans and specificat lolls for bids on pav

i. pro,..,t- wa- h.hld te)contenplate use of all materials which are suit

alt for "hizh type paving," hut was subject to the highway division's 
e'n.inorin, Jud-io,.t .-to when it.pcific highway should have a par

tictilar type' of highway paving material or treatment. In appreving 
th,, a.:,.ncy '.-.,tecilication that bitu1miinous concrete and portland cenient 

toneret o,would he the only materials accepted as "high type paving." 
the. Coiurt stated that the criteria for designating certain alternatives 
as a''e'letable' for bidd inti were primarily physical rather than economic. 
Neitlie'r initial nor 	 expenses could he considered('o...t: miaintenance 
proper grounds for limiting the range' of materials or methods oil which 
bids are inVited. 

W\'hether asking for alternate bids or modified alternatives, the con

tra('t ing ag'nv'"s speecitications must !it-full. accurate, and complete as 
to o.ao'hl of the alternative., :and t hey mniut h' presoented in a nmanner that 

allow- opporltunity for free ('onpeti t ive bidding on each alternative. 
Mvo.tii,theto critvria. the'se methods of calling for bids are reconcilable 

witi ti' priti'ipl '- ('( i-i)tion." Vdr the best of circunistance's. 
howe've'r, efforts itcomhpleteness and accuracy are subject to variances 

atdo ,liserlaiie's that ocuur ialdertently in the spelifications. Where 
su'h dis,'re'loancies are' discovered. a rule of reason applies. If they fail 

in sore material aspect to inform potential bidders of the terms on 

which bids will Ie 'orrlpared or perfornce required,' the specifica

tion- are de'fective., an( any contract awarded on them is subject to 
cancellatlion. 

BiddLi, on alternative specifications may he accomplished on sepa

rat(' propos'al fornis or in a single consolidated form. Instructions on 

the pr l aration of ids riust be followed fully and exacth . Where a 
siile' (onibiied hIid fori is uts(e(l. it is customary for the instructions 

1I-Barber .%-ljhalt Paing Co. v. Gaar. "' Brener v.City of Philadelphia, 305 
115 Ky. 334. 73 S.W. 1106 (1903) ; City of Pa. 182, 157 A. 466 (1931) ; City Street 
Ba!nimor %.Flack. 104 Md. 107. 64 A. 702 Improvement Co. v. Kroll, 158 Cal. 308, 
(190;) .hhn-ton v. City of Hartford, 96 110 P. 933 (1910); Wester v.Beote. 103 
Cnor. 142.113 A. 273 (1921); IM Proper. Fla. 976. 13S So. 721 (1931); Vowles v. 
tie- ('O. % Burke. 152 Ohio St. 2S, 86 Teown of Kenwood Park. 19, Ia. 517, 199 

N.E.2d 71'; (1949). N.W. 1009 (1924). 
241 93 (1934). 	 rcl. ]loefflerI: 	1('I1 73). 37 1'.2,1 "1 Stale ex v. Griswold. 35 

()hiApp. 354. 172 N.E. 438 (1930). 
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to, require that all .'acv< nu be filled. and all items of information 
n:- Il.'hftirii-.h,.,l for each al,.'rnat i-.. Faillure. It conply with this
rn"l:n'rnw Xl ,-t.. tit. bid to the risk of rejectioi becausc of its ir
r .'lz i tri-.;
 

.\. itlIti,..r ftrlnfral d.t,.it- in itl preparation. the viontraeting

,,li,.r i:l-:Mf. lh hi.r,.tioi lii, i'. 
 i,. tt,.'r of w ,iviin- variall '. aitd411i--i,,11, Whic'h (,, not advvr.-.ely atfl.rt the fre.,.dotn amd .Vvr~i ness.
 
of bIll corili.titiou. Ill- cannot, howt.ver, constru,, a bid 
 ii, a manler

that is c,,ntra r to the bidd#r%-'idqit intent. Thils. where it contract.
 
T i eiia:, attiulpt,.d to avccept only part of all offer which, the bidder
ilici.i.d' to Ili. a ..ilg.l e'ominllat i, bid, it wa, hld tlat thel biddr'.s 
itentioln to submit a combined bid should prvail despite his use of a
 
l'orn \%hiith'oild ie ('onst rued differcnitly.'"
 

Mandatory Provisions 

Wh,.r, statit.. regulations, or policies of tile contracting agency

reluir, that eertain provisions must he included in all the aig ney's

cm.it rlion contracts, they generally are in,'orporate(d into standard

formn- which all bidders must use. Typically, some of these provisions

it-,. imilrned with proet'du re's to bet 
 followed (uring performance of

fil it, ravt so that adminiist rat i'e processing will be fa'ilitated: others 

jlijint Jtl'Iiti\'' dlti,,. Oil 
 th' contractor ill. ile lit.rfo,-iiac of the
 
,, ilmtrat which mav 
atfflt hi nthods of operatiol, axiI therefore must

b.. retlected il his biI.
 

ifix,,il,., of botlh tyji., o'ur ii I h required pirovisions for federal
!
a' liilwav coxitruciion contracts.'' 1?tiluirernint,. for keeping ree()I'l,- and inakin,' ri,.ort oil a,'qni,.itlin of inat,.rials, snplv,. and,labor illust rate' lt(- l.typ of prov-isions.- dealing with contract aldmlinistra

tifn.'"*R,*,lm~r,.nw.nt. that contrac'tors cornply withI 
 pro-isions of federal 
,*i\'roninental protection, laws-- 11"and fe~deral labor standards "" illus
trat.' favtors. which must hb, conisidereud ii, calexilating hid pric.s. 
 Contrac.t, f-ir direct fe'dt-ral con..-truction projects re~quire complianice wit))

IlI,. Buy Anitrican Act "' and the. \\alslh-llv.'dy A\ct.",
 

I' UiC41 ,llU.. lrit I 1, ut 611. ('ontrol Act, 31 '.S.'. § 1251, a.'imended
 
'' ',:d,,xh.,ScL,,,I Dist.. 
 N,,. 22 v. by P1ub. L. N.. 92-500, and Executive


}r,. . 11 W .. 2.1 434. 11). N.W.2d 441 (Order 1173-;. 41t .F.R. pt. 15.

W1 F T11l,,. 
 60 Ild.. t II. I1. and IV, concerning
Vi-li" Form PR-1273 (Rev. 9-75) eqlual opl,,,rtiit.. nnmsegre-ated facilities,
 

'',. r,..! ('.,r!n," Pr,,- iins: Federal- anil iavInvia oi predetermined mininium 

I 1, 1_. v'I, 'a'41 I ;'lla-l d 11970)}; Excu-I*' I! , X. rcferrin-- to the Clean Air tive Order Nip. 1(5.,2.
A..*. 42 K1S57.t.S.i. ta, amended I)%Pub. '' 41 U.S.( . 45 , 1970).
1. N,. 91 Coll. tlh,, Fe,'dra Water Pollution,1 
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State legislation has occasionally imposed limitations on the prepara

tion of bids which raise questions regardins' unconstitutional interfer
ene'e with inlerstate commerce. Early consideration of State laws 

requirin: vontractor. to give preference to local construction niat( -ial 

usually took the view 	 that such law.- w dr, againstdiscriminatory 

niaterial produced outside the State, and the'refoi i - a restraint of trade. 

Thi. Ne-w York Cotirt of Appeals explained this view 

It is a regulation of cnulerv, let%%vce the states which the legislature 
had no lower to make. The citizens of other states have the right to 
resort to the markets of this slate for the sale of their proiducts, whether 
it i' cut stone, or any other article which is the subject of commerce. 
. .. . ....n,whr th, ('onstitution of the I'iihied Sttt,.s. business or coinniercial 
transations cannot he hampered or circumscribed by state boundary
lines. .111Ulhat is the effet of the statute in question."' 

The cases that have raised this issue have presented a wide range 

and factual diffTerenees have (listinguislied )etrn)*ssil)leof sittuations, 

preferences front prohibited practices."' Arizona's law relating to
 

award of l1 tiblic works contracts illustrates a typle of preference that
 

has been upheld. With respect to contractors, it provides:
 

Bids of contractors who have satisfactorily performed prior public 

128 	 contracts. and who have pai] state and county taxes within the state for 

not less than two sucet-ssive years immediately prior to submitting a bid 

shall I1,deemed a lwtter bid than the bid of a compeeting contractor . . . 
paid such taxes, whenevv'r 	the bid of the competing conwho has not 


tractor is less than five per cent lower, and the contractor making a bid,
 

as provided in this section, which is detmed the better hid, shall bt
 

awarded the contract. "
 

The con-t it utionality of this act was upheld in Sclrey! r. Allison Steel 
Court speaking as.Manufacturinq Co.,;" with the Arizona Supreme 

follows : 
privilegtsAll discrimination or inequality is not forbidden. Certain 

and denied others under some circumstances, ifmay bw granted some 
terms, and if there exists athey bw granted or denied 	upon the same 

reasonable basis therefor .... The principle involved is not that legi
not impose special burdens 	or grant special privileges notlation may 

no law may do so withoutimposed on or granted to others; it is that 

STAT. § 34-241 (1974).16' People e'x rt1. Treat v. Coler, 166 N.Y. 14' ARiz. REv. 
S'r aL o, ARiz. REv. STAT. J§ 	 34-242, 243144. 59 N.E. 7,6 (1901). 

applying 5 percent preference toSrec. Allen v. Labsap, 188 Mo. 692, 87 (1974), 
S.W. 921; (1905), holding there was no ob- locally manufactured materials and local 

jectinabtv restraint of trade where State dealers. See Aiaz. Or. Arr'r GEN. 62-36 

law requirinc." that stone for public build- (R-67) (Oct. 31, 1962) and Aaiz. Op. 

ings, 1w rut and dress4ed within the State. Aerry GEs:. 67-24 (R-110) (Oct. 16, 1967). 
"'75 Ariz. 282, 255 P.2d 604 (1953). 
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good rca.,n. [Al statut, niay ie allowed to operate unequally

btwetwvn cla.,5s if it ojirat- uniformly upon all members of a class,
provided tht. cla.s.sii.ation is f,,un,,h., upon reasonm and( s not whinisical,
"capricious. or aritit rary. 

This decision has becn iuterpreted as allowing State legislatures to
 
regulate public, coltiruilt tin ('titravti. so as to protect or pironote

legitimate iublic in t erest s, provided constitutional standards of rea
sonablen.,s atld tqia1 Ircattiielnt art satisfied.' " In the Schrcy case,

the question o" ni rasonalle burdens on interstate commerce appeared

to be secondary to the question whether the State law
of could be
 
reconciled with constitutional rtequirements that public contracts must
 
be awarded to the lowest responsible bidder. In other instances, this
 
same 
issue has been raised by language that had the effect of restrict
ing performance of the work 
 in question to unionized employees.

Whether the legitinmate public interest in avoiding strikes and 
 labor
 
disputes in public works construction projects can lawfully be protected
 
by this means niay depend onl when the limitation is applied in the

bidding p~rocess. If it is used to screen out bidders after there 
has 
been a general open colpetitive bidding, it would seem to violate the
 
principles of contract competition."'
 

Required Use of Patented Materals and Exclusive Sources 

The principles of fair competition are subjected to further tension
 
where contracting agencies specify in their bid invitations that the
 
work niust e performed with certain designated materials or processes.

Where specifivations require use of materials or processes that are
 
patented or otherwise obtainable only front exclusive sources, it is
 
arguable that monopolistic control element
over one of the contract's 
specifications could easily lead to rigging of the bids. 

No question is raised over the right of the contracting agency to 
prescribe the ternis of the contract*s performance, or the right of
federal agencies to insist on the inclusion of particular terms in con
struction contracts paid for in part by federal grants-in-aid.'" The 
problem is with the risk of misuse of these privileges. Early State 
court decisions generally aligned with the "Wisconsin view'; or the 

"I ld. at 286; 2 '.21d5at 606. State exi ,,I. united Dist. Heating, Inc. %. 
", Coiii... supra note 1, at 16. Se, abio: State Offie Buihling- Comm'n, 124 Ohio St.

Del. Dep't of llighways, Polic!'q Implement 413. 179 N.E. 138 (1931). See, also: 
$ 6914. Re: Use (if Delaware Labor. Annot., 3 A.L.R.3d 864 (1965).

1I0,.e-. hiowrv'tr: Pallas v. ,Johnson, 100 1: Campbell v. School District, 328 Pa. 
Colu. 449. 6S P.2d 559, 110 A.LR. 1403 197, 195 A. 53 (1937); Eckerle v. Ferris,
(1937); Burland Printin,.- Co. v. La. 175 Okla. 107, 51 P.2d 766 (1935).
Guardia, 9 N.Y.S.2d 616 (Sup. Ct. 193S); 

129 
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'".Michiiat view'" of 11hi- qit-ni. The difference in these two ap
proac'hes was vxlli1in h- : 

Thu kevst.ri' 41f thi' arvuniint iIn suli.i,rt (if thw \l.o-5Siiiin line of vases 

is that ir,- tzi,.a ut. rI uI r,'s,'iniIwtitivu Iiidliing, aftt r adv(ertising, 
.a.a ',., It ,,.;pr, ., : ,It!i., r t h. nuni,'iI; litv T,,c,ntra,'t 

f,, . 1'V1 .,.I. .li,,, , - I, "l. vi,,.;I,.v.vwci 1it, . ct rctrl 

l,.',ii t , rc.,iir. s, f a ati tti ,rnniiimlizt'd articl., It'-T it-

call, th.ri, c . I- !',r al ,inil.. itiwi, uh.ii th, hilliing is |,rai.ti.ally 
t,,lh,Ililulal ,r ,.,,rrl~ation controllingz th,. patt-tt:ri.'itric'ti.,l on 

th i othtir harl, th'i fut ,anivital rt's in sul.,irting th,. Mic.higaii line 
of Va.Sts is that, .vN 'wi,rt,the statuto reluires i.(Pn ,,titiv,. hidirii . :t 

.. all tht, coinlictitiin is allowed which the sittuadws not apply. wit-i 
tll lierlnits. that a nunicipality shitul nit b, tlcnit. l fhi right, fir thv 

linii',tit (if it.s citz1 is,s.ti avail Itself (ifus(.ftiul invt.itions and di-scoverit's, 

even thourh ipritt.'t'tl by patents: anti that, when a city oxer'ising its 

lotiwcr to ruak. th. publi' imirv'enttts ingtiid faith dcides to contract 

for thi usv of patiitd artii's, there i; created no nionoi)iiiy and nio 

aht)it'ulll'lt! IN CoiP,.tition beod what ni'.e.s"rily results from the 

rilhts and privilh.e,. viven thi' patente,, by thi federal government." 

In the field of highway construction, contracts for paving and pro

eurenient of paving' supplies have furnished a large proportion of the 

examples of patent awil nonopoly problems. The period 1920 to 1960 
of noteworthy progres.- in this aspect of engineering; nunerouswas one 

pat,-ntable improvenent s were developed, and highway agencies natu

rally sought to obtain the benefits of their use. The weight of authori~y 

gralually swung to a position of approving the specification of patented 

or exclusive source items, provided there is no intent thereby to restrict 

the competition among bidders.": In addition, practical safeguards 

against hardships in preparing bids often are provided by the con

tracting agency through advance agreements with owners of patented 

products or exclusive sources to allow their use by all bidders on equal 

terns." 

Bid Security Deposits 

Official bid forms customarily advise bidders of requirements for 
at the time their bid is submitted. Thefurnishing a security deposit 

purpose of such deposit is to assure that the bidder is acting in good 

faith, and that if his hid is successful he will enter into the contract 
furnish the necessary bonds for performance andoffered to him and 


payment for labor and materials.
 

175 Okla. 107. 51 P2d 766 (19.35);
I"Iillinham %.Ma.or.Etc., of City of ri-. 

S.C. 549. 56 S.E. 3Sl Taylor v.County Board. 1S9 Va. 472, 53
Sjiartanhur,_-. 75 


S.-.2134 (1949).(1907). 
'" 1hoffman v. (,ity of Muscatine, 212 la. '' Anit.. 77 A.L.R. 702 (1932). 

867, 2.32 N.W. 430 (1930) ; Eckerle v.Fer

http:kevst.ri
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A - it relates to hi:h%%a. con-truction conrat., th, requttirement for 
loid s,.uri" often is set fo1rt h in stattutorv [t'rts: it other instances., 
it is cliltailt'd il tilt- Stat,. hILliwaLv aut'lli'v - -t:ltndard .lpe(ifieati oils 
for rtatl and bridge' c(nr'tirllon. lhest -wir('ve- tYllical'.y spe'ify the 
arlilint of the d(twOit. tit it'r a- a lit'rcv'nl * ' ot tlit ttal iaiotint of 
tet, bi. or a fixe.d dollar iiniunt deternin.d by tilt, contrattig agencv, 
and th. ac'ceptabhIt mittho or iijvi'od( of liroViulirng li- stc'uritv. Ili 
rlt,-t instaree-. thtc statutes, and re'iulation- als-o slcif- how seiiurity 
dctpo>-its will he released or returned to the unstc',tssf4il biddrs. 

A cmrnarativ. sutniit r\ ,'fSate statutes antd re.znlathwio relatil,.1 
ti ilt cst'irity dtvl'tioits is g,el. ill Table 3. p. 1191. infra. 

WVhere sectiritv requireitniits art' satiSfid by furn;4shin aisurety 
bondl. th,. surety,'s oblivation typ~ically co\vr.- tilt. diffrent'e between 
lie a eurintoif it,bid atn'd the amount the contracting agent'y iist pay 

to alitdher contractor to perforr the work covered by tlie bid."' \here 
secti ritv requirement., are met by deposit of (hek- or bank draft, a 
stmcifi dollar sum is posted, and is subjct to for,.-iture inithe event 
t.ltbidder fails to execute t.litCoiit rat awarded to hi.'"' 

Whether bid security dt'posits are tieniltics or liquidated damages 
has frequently been qt-tliort'd. La. ",aMN' ust'd in tit' formal instru
nients dt.seribes these security deposits in various ways. Sometimes 
(tv'poits art, described as liquidate& daniau s defraying added costs 
to the, t'Oitra'ting agency (lilt' to deiav and other inconveniences: ": in 
ot her instances the instruc.tions simply state that tile deposit will be 
"forfeited" if the bidder fails to enter into a contract.'" The language 
of these forms has not, however, been considered conclusive proof of 
thteir intentiont or effect. When questions of enforcenient have arisen, 
courts have tended to allow\ the circumstances to govern each case; 
and forfeiture of security deposits have bt''n avoided where unusual 
hardship or inequity would result.' 

Although much of the reporte'd litigation over interpretation of bid 
stt'urity requirements arises from cirt'untstances where mistakes are 

E o..("inn. Del,'t of Transp.. Form account of failure t,exevute contract." 
'L.A 6. Ed. 6/72 "Standard Bid Bond"; ' E:q.. Minn. lDep't ofit11.hiiav. Form 

Va. lDej't of l1ighways, Forrm C-24 (rey. 211261) (Rey. 1-72) "Proposal Guaranty"; 
I -i I l'rt,.,'sul Bond." Nl. lDel,'tof 'ubli' Works & 11 irhwavs, 

7" ...
q . 1,;\.l Dep't of Ifi hl a s ."Pr op d l,ri." (f -20-74). 
419.A. lie. 9t-69 "'ropiosal to Stat' li:h- ' ('ompr, : Br'nde..e v. City of S.he
i:t% W11'n1,1. tevtady. 194 Misc. 150, S5 N.Y.S.2d 8,56 

IdI., stalin,- that if the succes.sful bid- iSup. ('t. 1947,. nff'd, 273 App. Div. 8!, 
der falls Itexecute a contract "'the check 75 N.Y.S.2,1 .'--|. 297 N.Y. 965,aff'd, 80 
Mll! bet,one tileJiroperty of thet',,tmis- N.E.2d 355 (1948); Frank W. O'Connell, 

,-n. ;mn1 ,hall!be considered as payment of Inc. v. County of Brome, 199 Misc. 402,
thitiil..'i, due t,,dela' and o-ther ineon- 98 N.Y.S.2d 1009 (Sup. Ct. 1950). 

I-oie':.,'- ,.uITtre-.l Ly the Corr.uiiison on 

http:N.Y.S.2d
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claimed. soni involve deliberate refu.al to execuite a contract bcau..v 
of alleged failire of contractini ag.ii..i- t, initiat 'tcirtainactioni. 
necessary to permit J.,rformanci. Tiu-. where a suc',,s.f ilbidd,.r hai 
cause to believe tilt contra'ing aleyc wouId not be able to furnish 
th,, right-of-way i t,.di-l, he dlayed vx,iitin.. a contr.act on the, proj
uct. I'Itinat ely. hi wa- oblig,d to forf,,it hi- dlioi t,howver, when 
the ( 'otrt took tihe ition that cit aulthrity hail'lo, the ractin.tz amph, 
legal authrit t, oltailt the right-of-way through co:nletmnation. and 
was uinder no (,,lli,..ation to actuallv acquir, the land in advance of tlt
contract.'"' The ('ourt's ruliunwa- consistent with the generally held 
view that, unless conditional tvrint. are set forth and aceilited ill tiie
bi. tile bidder isnot relieved of hi: contrai'tual duty under the bid 
rierely because lie may believe that tlit- contracting *agency will not 

°be able to perforn its part of the contr-act.'' 

SUBMISSION OF BIDS 	 AND AWARD OF CONTRACT 

Authority of Contracting Agencies 

Procedures for submission of bid., and award of contracts for public 
works projects are based on stattutorv provisions or, for local agencies, 
oIl provisions of charters and ordinances. The validity of a contract 

132 	 award depend, on stric'et conipliance with these legislative directives. 
In some instances, legislation has described in detail the steps that 
bidders and agencie.s mulst take in moving froni bid filing to contract 
award; but norniallv thesq.. procedural requiriiivnnts are promulgated 
as administrativ, regulations under autthority delegated by the legis
lature.' Where this latter approach is used, the delegated atithoritv is 
subject to the explicit condition that tilt award must be nmade to the 
"lowest responsible bidder," and an implicit requirement that all rules 
should be designed to strengthen free and open coni)etitioni among 
qualified bidder,-. Where administrative rules show reasonable com
pliance with thesie standards, they hav', withstood challenge as uni('oli
stitutional dllegat ions of ruleruakitu anthorl.: 

The lrov'ess of receiving. recording and aicepting, bids, determining 
the lowest responsible tidd,.r ani awarding a cont ract on the basis 
of such determination has heeti characterized as being judicial or quasi
judicial in nature, and( not merely a niini-terial functioi,. Accordingly, 

' ('ionan v. 'itv of Cape (;irardeau, and Tt:x. ('i%-. Coo,, art. 6i74i (1969). with 
149 .11o.App. 609. 129 S.W. 745 (191(l). T).N. ('oi: . 54-516 (1968).

3°('OI ,CiE..upra note 1. at 35-36. Iitthe optirlunity for genuine com
' ('ompare: KAN. STAT. ANss. § 6S-I10 jetitive bidding isprovided it is immaterial 

(Supp. 1975) atithorizin,, the State High- that many bidders may fail to submit bids. 
way C,,mmi.ie,,n to make all nece ,rs.a rulhes Hunt v. Fenlon. 313 Mich. 644, 21 N.W.2d 
and retalations c-verin: the making and (it;(1946). 
revteirinc of bids mnd letting of contracts. 

http:ractin.tz
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TABLE 3 

SECURITY REQUIPE!' Ftilc BlIDS ON 1lIGHlWAY CONSTRUCTION CONTRACTS 

1"TATL A AM', %I All roaM O TERMS rOl RETURN 

CITATIU%- C1-2 R!n. s, VRIT o 
r 

srct'aiT 

A 
' 

, ,.f .lC..- I v.-! ch., k All2 u:,ranil ,. exrept tlhrr lowest 
tit. 5 . 1 . . auf.. , .- tv.a'1 or ,,r-rt' bond 1,oiia filt bidt., returned - im 
1r, 4 19, ;, . t! znzvdil 1' after propoils halt 

been checked, tabulated, and the 
r.latii of the propnsals estab 
hishtd. " Gu~aranti-s of lowest three 
Iider, returne, a svon aq con 
tract and contract bond executed. 

ALA.st ion'ra' f 91' ,' Sunr' bond. Guaranti,.. otho.r than bid bonds, 
Bid Spec.s or ]es. 1: ,'* of bid postal money returned to all bidders except the 

]II _-2 contracts of mort order, certified two low bidders "as as prar1 (7 soor 
153-144 than S10U,,', : 5' ; ch,ck. or casht r's tcrlh "aftrr bid opening. Guar 

tif 1,:.1. or, aiiur.t ch', k ant n-s of two lowest bidders 
qrifi,., III bi! IIi returnr- " irnmedliatlly after" 
tain. executi n of contract and contract 

Aattz HEV SyIA, 5' of anmount of Certified check or ('heck returned to unsuccessful 
6 34- 11( 1974 b!. castier 's chek. bidders following opening of bids. 

ARK. STAT An,.-;nt s'cifird in Suret. bond. or All guaranties. exctpt two lowest
|41.4-61L 1146%, idn, %intatioi bank drafi, - ertj bid,hrr-, returned ' Immediately I .3 

N.J".'t WGg- fled cherk o~r aft,.r owtning and checkin~g of bIds 

cashier "s check (;uararitich of two lowest bidders 
drawn on a sol returned within 10 days after 
went lank awar, eo-rhpls-te 

CALIF GOV 'T 1ft11 of amount of Certified check. Returned to unsucessful bidders 
C's'l lil easiier a chuck. w ithia III da s followIng award, 

14314. I3 cash or suret. except Pecond and third lowest bid. 
v' est 1963' bond. ders' guaranties retained until 

contract executed. 

COLO. REv. ESTAT Guaratit' in an Suret' bond. Returned to unsuccessful bidders 
§ 43-1-10,. amount specified ill certified check. ' inirdiately " following opening 

43-1-1,.4 bid irvtation, or or cashier '. and terification of bids. 
Std Specs of rngine'r-" check51 , 

1112.0k . 11-3 04 ct m:at'. 

Ie 
NOTE: Table deleted except 

I 

for representativesample. 
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TABI.E 3-('ontinuvd 

STATE . AMO! NT 01" F .M 01 TERMS FIL RtURN 

CITAlON SFAlt'RT) SECt"'STA O setlEIT 

* 102 0,. 10 3 Iiat-l 1 liti in Stat. If igh%:Q* 
';tj wl' . | r TIrIn. 1,1 

foru, 

VA. VONul. 6'- 1,f id amiourt ''rt itil- ht-.rt, 11turriv 1 lo unsuuc.e.ful bidders, 
:331-1", if qurety bond is ca. hdr '. check. ininit.,iattly after opening and 

19711 ul, 5 , of 1.1 1ir tinr,.% t-.,u rh'cking lot-l., tItrept two lo ,st 
Htd. 8th C. air,unt if certilied bidderm. whow. security retur ed 
*6 102.08, 103.04 or cashier 's check within 5 da:i s aft,-r execution of 

I".used. 	 contract and issuance of contract 
bonds. 

WASHl. 5r of bid ano, t 	 t' .rtitied check, Returned to unsucesful bidders 
Btd. Epecs. 	 cashier 'a check, after contract award. 

surt) bond, or 

W. VA. 'oDE Amuunt specified in 	 Certified check, i-t urn.'d to unsuccessful bidders 
-17-4-19 bild invitation, but ca ikhier s' eh t-ik, ammiliatel'. following opening and 

8td. Specs. not lts than ,0110 or Nuret. ;1i011.. checking of bids. except security of 
${ 102., 103.4 nor more than 5% two lowest bidders returned within 

of bid. 	 1Wdays after award. 

Wzh. Amount Ppecified in 't rtifed check, Returned to unsuccessful bidders 
134 atd. Spers. lid in itation. bank draft, promptl. after bids checked, except 

102.4, 1413.4 cashier's check. tAo lot.. bidder. whose securit
I"tal money retained until contract executed by 
order. cont.actor. 

WVo. Armount s,pecified in 	 Certified check. Returned to unsuccessful bidders 
Std. Specs. bid invitation 	 casier 's check, immediately following hid openin, 
$6 102.09. 103.04 	 or bank monei except Kecurity of second lowest 

ord,-. bidder is, returned after check of 

bids. Security of low bidder re
turned after execution of contract. 

D.C. Not less than 511. of Certified check, Returned to unsuccessful bidderw 
Std. Contr. Pro. bid amount. Puret' bond, or after aaard of contract. 
visions, art. 12 negotiable securi 

tie.- ( United 
states bondp 

P.R. 5% of total bid 	 Certifit 1 check, Returned to unsuccessful bidders 
Dep 't Instr. amount, postal money immediately after opening and 

order. cashier 's checking bid. except security of 

check, or sure'' two lAeqt bidders returned within 
bond. III daYs after contract award. 

Although GA. ('OD A.%N. 0 95A-809, uses the terminology shown here the actual practice in 

Georgia is to re-turn the secuity to unsiirct. sful b.,li.r upon award of contract to the low 
bidder. Letter, State Transportation Offiee Engil.er, August 11, 1976. 

'Certificate of deposit, cashier's chock, or certified check may be used only to maximum 
deposit of $40,00. lAWAt REV. ST.-T. § 13-28. 

http:Engil.er
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courts have been cautiot,,- about overruling centracting authorities in 
the exercise of iselrvtion: and as a rule such decisions are not upset 
except where it is shown that fraud. (hclit, or flagrant abuse of dis
cret ion has lriju iiced the com,,.t iti 'ebidhding."' Within a wide range 
of lawful metivid-o of irliplernintin. aplili,.ahil, stat it ry standards, 
adininistrative di se'retimn is permitted to ci ntroI selvction of tilt lowest 
re.Ionsiblh, bid. jlust as it is accept.o indet,.rininig tihe prequalifica
tion of bidders. As intt- ease of lireiualifi.at in of bidders for high
way construction projects. courts reserve the right to intervi-n,, where 
it appears that abuse of dizcretion may threaten the policy of com
petitive award of public contracts. 

Submission. Opening. and Acceptance of Bids 

Requirements designating the time and place for filing bids, and 
the form of the bid, are set forth in the contracting agency's regula
tions or "' tandard specifications" and in ti instructions issued with 

ltheproposal form. Full compliance with these formal requirements 
is essential; and contracting agencies, either by statute or by their 
own rules, generally reserve tilt right to reject any bid which fails 
to adhere to these requirements. Courts have upheld these technical 
requirements as mandatory for both bidders and contracting agencies, 
and have taken the position that such requirements may not be waived 
for one bidder unless other bidders receive the benefit of similar modifi
cation of rnles.'" It is customary for State highway agencies to require 
that proposals be submitted on official bid forms which include specific 
instructions as to the time and place for submission of bids, and warn 
that proposals received after the time and date designated will be 
returned to the bidder unopened.' 

Bidding statutes and regulations normally specify that bids shall 
be opened in a public session which all bidders may attend. The rule 
on opening of bids in accordance with the terms set forth in the ad
vertisernent of tilt project and( bidding instructions, together with a 
corollary requirement that the award will be announce( at that time 
or within a specified or a reasonable time thereafter, are mandatory 
duties which contracting agencies owe to bidders."' Postponement of 
scheduled bid openings and contract awards without strong justifica
tion, therefore, may be challenged as abuse of administrative discre

143 Annmt.. 80 A.L.R. 13S2 (1932). for bid openin,-. and there was no sugges
"IH Ia~a i Corp. v. Kim. 53 Hawaii 659. tion omffraud or unlue competitive advan

.500 P.2d 116,5 (1972). taLe, the bid ,',ild he aecepted despite its 
5lHowrrer. see: Oostovich v. City of late arr.r!. 

Wet Richland, 75 Wash. 2d 553. 452 P.2d 11 The time for execution of a contract 
737 (1969), holding that where a bid %as may be spet'ified by statute, as in TItNl. 
mailed more than 24 hours before the time Coo- § 54-516 (1968). 

135 
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tion. (vt,,rally, the need to introduce chal',a., inproject specifieat ions. 
or to enablh bidders to evaluate and reflect such changes in their bids, 
has heen the most readily accepted justitication for postponenent."'

T]lt rules regarding acceptance of bids which do not fully and pre
cisely nit,.t all formal r.tirrn ,.r ti r 'i.nlation,,.t forthIi ill and instrue
tion. are lo-,itive arnd explicit: bids that art It'liically defective or 
deficient rlllli't ild( r,4 or andb l' 'on. "'irregular inforrial, rllay he 
rejected. Th, rules calling for rejection of irregilar bids are generally 
stated inn irmi lsive tcriw-. A., a result, tht possibility of waiver of 
technical defects always is presint. Iowever. tilt courts recognize a 
distinction between nonruandatory bidding requirements that can be 
waived and!mandatory requir.inents that cannot be waived without 
impairing tih essential competitive nature of the contract award. 

The list tintion bttween waivable aid nonwaivable bidding require
rient s soilct rnty be out hngalie applicaletoiles oulllhilltilta t of 
statutes; but frequently such distinction must bt discerned through a 
careful evaluation of tihe actual impact of the i rregularity."' Co 
nientators have noted that sound adi 'dication of these cases, like 
sound administrative practice. r'ognizes that frequently bids are 
prepared under vireunistlal'cs that increase the chance of innocent 
error. It is common for lbidders to wa-,it ats long as p~ossileh before the 

136 filing deadliin, to complete their bids. for by so doing they may be 

able to take advantage of late price changes for materials. In other 
instances, this longer ti;e also may he used beneficially to ' Ujt. 

project 'qecitivations an( verify the technical data upon which the 
contract ing agency has based its est iiiates. Preparation an( submission 
of bids under pressure increases the danger of rnny types of error. 
Typical of the irregularities that may have to be evaluated by contract
:mg agencies art the following: 

" Bid is not signed or is not dated. 
* Bid papers do not acknowledge the bidder's receipt of changes in 

plans, or addit ions to specificat ions. 
e Bidder does not include lists of his current equipment, or a descrip

tion of previous experience, or all updated financial statement. 
* Arithmetical errors occur inestimating materials, or extending unit 

prices to derive total prices. 
* Bid papers are not submitted in the required number of copies. 
" Prices are not quoted for all items of a lot where specifications indi

cate that bids mill be considered only for all items of a lot. 

I" Yonkers Contracting Co. v. Tallamy, A. A. B. Electr., Inc. v.Stevenson Public 
283 App. Div. 749, 127 N.Y.S.2d 646 School Dist., 5 Wash. App. 887, 491 P.2d 
(1954). 684 (1971) 

I" Coleman ex rel. State v. Munger, 84 169 Anarrr,aupra note 115, at 158. 
Ohio App. 148, 83 N.E.2d 809 (1948); 
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Plrices submitted are for an alteri.ate item in lieu of an item speci
fied.
 

* Bidder do,, not includt, his plan of operating with his bid. 
Many of thc,.c irregilaritics cannot adversely affect the conpetitive


hidldin process. ()thers, such as failurte to submit a plan of operation
 

or an updated financial statement, might affect a contract award under
 
prevailing circumstances. A positive approach is indicated in Cohen's
 
review oif tihe dt'cisions on this matter ; he advises:
 

In th reas,mabl. exercise of the power of determining to waive an
 
inconsetluCntial informality and to accept the bid, or to reject it bwcause
 
of the informality., the public official who is clothed with that power
 
must first explore the importance of the informality, and then give

consideration to the rights of the public whom he represnts, and the
 
efect of his action upon the other bidders. F-!-rin, hAi disclosed
 
that sound administrative policy is implemented in a practical manner,
 
I)%-rel-anee upon inflexible standards in the bidding procedure that are
 
invoked with unifortnity and a-surance.'w
 

More serious difficulties may arise when bids do not conform fully 
or precisely to the plans, terms, or specifications in the projqct an
nounl('emnent. When bids are at variance with these aspects of the 
project announcement it is unlikely that the contracting agency will 
receive the end product it desires, and also it is not possible to compare 
all bidders on a common set of work standards. Thus, when bids do 
not coincide with advertised plans, terms, and specifications, but still 
offer an acceptable end product, the logic of the law would seem to 
require that such bids he treated as counterproposals which are not 
responsive to the advertisement."' 

Although logic argues for rejection of all bids that vary from the 
terms of the project advertisement, in practice the character and 
consequences of a bid's variance influence the disposition of the bid. 
Where the variances are minor, and the bid conforms substantially to 
the specifications, courts have held that acceptance of the bid as origin
ally submitted does not destroy the competitive character of the bid
ding.": lejection appears to be required only where the bid variance 
would create a substantial difference between the terms of the bid and 
the announced specifications of the project. 

The reasonableness of this accommodation makes it readily accept
able in theory; but difficulties arise in practical application of the rule 
to individual cases, for variances may be produced in a wide range of 
fact situations. The reported cases have concerned all major types of 
specifications--quantity, quality, and condition of materials; schedules 

3,0 Conies, supra note 1, at 46. 1'9 Pascoe v. Barium, 247 Mich. 343, 225 
"I Maryland Pavement Co. v. Mahool, N.W. 506, 65 A.L.R. 833 (1929); Bader v. 

110 Md. 397. 72 A. 833 (1909). Sharp, 36 Dl. Ch. 89, 125 A.2d 499 
(1955). 
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for work and ,li\.ri s: g,.,ietrie , and structural design, organization 
of work atI nriniro-r .. sl.eial provision- and they have disclosedl 
a wiItI, varir of hiniza,._-, use, i i hoth blids and Slhedificatioiis.'" 

Thi, rrt hav,. alproa,.h.d thi.st, c'ases with a pragi atic objective 
of Jir,.ixtimr lw:itui.. in whi'h any hidilr is allowed to bid in a wayv 
thal 1'i!.- r,,i,,-al advaulago, that not .;Ijove(l th,.i an is also by 
othr hl hl,.r-. Th.. imp act on hid prices is. therefore, the piwvotal p.'int 
il ,li-tlitiNoxi-hiil~l iable and prohibited variances; an)d those which 
ha tinnimal 'fft.'t or no effet on price at, permlitti .d to remain in 
the cm,.iliiii for contract award. It i - not important to the rule 
tha, th,, varia?:t 1,1d. itiiL'rh j.0\il,. an additional lenefit to the contract
11: a. if it c ,,d, iplitt.: a material change, and thus departs from 
t:a b,-, on whiclh the other bids are evaluated, the variance must be 
rejected.", 

Change of Specifications FollowinL Advertisement 

It is customary for the contracting agency to reserve the right to 
chiange it,. plan.- or specifications for a project whenever the public 
interest requires it. If such changes are made after the execution of a 
contract, alteration of the contract's terms must be accomplished by 
issuance of a formal "change order," and, if necessary, the contract 
price tust be adjusted. Procedures for negotiation and issuance of 
such changes are set forth in published standard specifications for road 
anti bridge construction in all States, and for direct federal construction 
irojects.117 

This saine rule does not, however, apply to changes of plans or 
specifications announced before a contract is awarded and signed. The 
project announcement and bidders' proposals are considered to be only 
invitations and offers, either of which may be changed or withdrawn 
without penalty prior to the opening of bids and contract award. 

"V Annot., Wi A.L.I. 835 (1930); 491 (1925). 
Annt.. 69 A.I.R. 697 (1930); Annot., 114 '" Inge v. Board of Public Works, 13.5 
A.I. I{ 14317 t193"; . Ala. 187. 33 So. 678 (1903), contractor as

q'.. Milh'r %.City of Oelwein, 155 stimption of legal liability for damages 'fe-
Li. 741.;, Lit; N.W. 1045 (1912), wherein the suiting from work; Miller v. Incorporated 
bid ai, fi-r u'in, bitulithir (or its equal) Town of Milford. 224 Ia. 753, 276 N.W. 
lIavctient. Al:.,.. in Lalfcr v. Board of S26 (1937), extended schedule for work. 
Chow'ri -rechlder., 87 N.J. Eq. 491, 100 1' FHWA Standard Specifications, FP-
A. 927 11917), specification merely called 74, j 109.03. Sec at-io: Wis. Div. of High
for a bridgiz with a ba.;cule span in the ways. Stamdard Specifcations. § 104.2-5 
-c: tr. (1969 ed.); Nev. Dep't of Highways, 

'" l)uffv v. Viila.re (if Prin,.eton, 241) Stathrd Spi,,,ificativis. § 104.02, 104.03 
Minn. 9. o N.W.2tl 27 (1953); Pascoe v. (1968 ed.) ; Del. Dep't of Highways, Stan-
Barium. 247 Mich. 343. 225 N.W. 506 dard Specificatin.s, J§ 104.02-3 (1974 ed.). 
1192)); Orr v. Mann, 2S Ky. 46, 273 S.W. 

http:Viila.re
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Certain limit ,. la,,%,v\'r. are placed oil an azency's reserved right to 
mak, lhan.. ,luri ti, , the biddituIi pro(cv,.:. A ('hanme aninouncted uni
laterally by the ctnt racti|l . I'atVty after adverti.O,,||t of a project 
in1t.uthiatt ,.t lr;( hidd,.r or group of biid,.r., ani unfair advantage: 
mlair m:iv til ,',:tr;t n_- a ,, , itv'li, it th,. contraet aniY proxi ion 
lt fitiiz th, ,'at,!r.t't,,r that %%&. not w'ithin, t1,, t iri.- ( sotrCiti,'atiOTI:, 
that Ner,, th,.t,:,-i for the bidnI|L.'" Extt.|lioI|s of timev for per
f,,ran',. ami avil'intii'i to at'p(t'|, sub.-titut, inatvrial: or nitodified 

ar, rounifi, tyw,,, of chianga,., that 1te;t the appliatiol of this 
rul."' \\'her. the cliango made in the originally announced terms or 
sp.eifi 'ations i slI,,.tit ial, th . idity of tht,. ,li ,.iictitiv award can 
liv pr,.served ,,.-t Iy rt.avrtisi n the( project for bids giving con
sideration to th c'hnnt-d terms. 

Determination of Lowest Responsible Bidder 

Alhost without exception State stattutes specify that highway con
structiot contraets shall bel awarded to the "lowest responsible bid
de."r. (enrallv, also, this term is used without any qualification or 
language reserving the contracting agency's right to exercise its dis
cretion. : ' A few State statutes contain criteria for selection of success
ful bidders, and typically have referred to consideration of "conformity 139 
with speeifivation,. terms of deliv'ry, quality and serviceability.'' 202 

li addition, an extensive series of court decisions provide a working 
definition of "lowest re:;lionsihlh iidder" which fits the pattern formed 
by these statutes and reflects the ir Prests of the public and the capa
bilities of contract administration techniques." 

.Judicial interpretations of "lowest responsible bidder" emphasize 
the equal importance of each element of the phrase. One frequently 

I" Miller v. Incorpowrated Town of Mil- (195'4); S.D. CoUP. LAWS 4 31-5-10 
ford. 224 Ia. 753. 276 N.W. S26, 114 A.L.R. (1976); Dmx.. Cooim tit. 29, § 6907 (1974). 
1423 (1937); Robrt (. La. .siter& Co. v. I.i.. As.. SrAT. Ch. 127, § 132.6 
Tavhr, 99 Fla. S19. 12S So. 14, 69 A.LI.R. ISupp. 1976). Set, alv,: IOWA CODE ANN. 
689 (1930). ,onathan (lark & Sons ('o. v. § 314.1 (Supp. 1976), Mx.i.. STAT. As. 
City of Pittsbir.h. 217 Pa. 46. 66 A. 154 § 16.07 (Supp. 1976); N.H. lIt'. STAT. 
(1907). A.N.. §22$:.4 (Supp. 1975); N.Y. HItG

' Annot., 69 A.L.R. 697 (1930); LAW §38 -McKinneyWAY Supp. 1976); 
Annt.. 114 A.I.R. 1437 (1931). N.I). ('I:.sr t,, § 24- 02-23 (1970); IND. 

2"States w4hich do not have thL,; proi-- STAT. A.%. §4S 13-5-6 (Supl. 1976), re
sion are Mi,'hiL'an. Com'. LAWS Ass. qaire-. that hid be no, more than 5 percent
$ 123.501 tdiw'retion ,f Hiighway Comnii.- of e irn:at ,I cost. 
sion 1 and ltma. IOWA Cotiv. As. § 314.1 '"' ('aaii... %pra note 1. at 90-84. See 
(Supp,. 1976 (hid price comsidered with nl,, Nethert,. "licensini: and Prequali
experice, C,11U'lmant , a nut perftormanT ,f ftatitn of Bidhlenr" (Vol. 3, Ch. VI, p. 
similar w,,,rk I. 1143. .upra ). 

' But srr, ALA. oit . tit. 50, § 15(5) 

L 
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cited case., Ip, r. Board of Public Work,,,- explains the criteria for 
cont raet award as follows: 

In de.iding upon t.he ri.sl,,,niil-ility of bidders, it is the duty of the board 
or officers not only to tak,. into consideration the pecuniary ability of 
lidder i c ?,'ri th. .ontral t. but also to ascertain which ones, in 
point vf skill. ability, and integrity, would he most likely to do faithful, 
cons. ientious work, and to fulfill the terms of the contract. The deter
mi,.ation of who is the lwest lidder, with the qualification of responsi. 
bility, rtsts not in tht. exercise of an arbitrary, unlimited discretion of 
the ofict.r or hoard awarding the contract, hut upon the exercise of a 
bona fide judlgmnnt. has,.,I uoln facts tending reasonably to the support

" of such determination ' 

Bidder responsibility thus includes a wide range of factors beyond the 
capacity to supply labor and materials, and may involve business mor
ality,'" the relative merits of a proposed piece of work as a prudent 
investment of public funds,"' or the bidder's previous performance on 
similar contracts."' 

Most of these factors bearing on a contractor's ability to perform 
satisfactorily can iie (and generally are) discovered in the processes 
of licensing and prqcqualifivation. Thus, instances in which a contracting 

140 agency rejects the lowest-priced bid in favor of a higher-priced offer 
occur Iwecause the rejected hid fails to meet some technical specifications 
of the project. Responsiveness to the advertised specifications is an 
essential element of the contpetitive' bidding process, and the con
tracting agency's duty to assure compliance with this requirement 
may be enforced either by a bidder who is passed over or by a taxpayer 

"having standing to challenge the agency's action. 
A contracting agency nmy, of course, reject all bids received for a 

particular project, and readvertise the contract. Although it is argu
able that this authority is implicit in the agency's general power to 
select the lowest responsible bidder, the authority of State highway 
agencies to reject all bids generally is set forth in statute law. ' There
fort, actions challenging tl use of such authority tend to look for 
violations of agency procedures or actions that exceed the scope of the 

20 5 Ala. 187, 33 So. 678 (1903). paving material. Ser also, Annot., 65 A.L.i. 
20 d. at 199. 33 So. at 681. 835 (1930); Annot., 69 A.L.R. 697 (1930);
=" Trap o,.k Industries, Inc. v. Kohl. Annot., 114 A.L.R. 1437 (1938); Annot., 

59 N.J. 471.2M A.2d 161 (1971). 27 A.L.R.2d 917 (1953). 
20 Clanvta v. Salt Lake City. 15 Utah 2d 21' In the abseiu' of a legislative reserva

57.387 P.2d 93 (1963). tion of the right to reject all bids, courts 
:0' Ilan.mn v. Mos.wr, 247 Ore. 1, 427 hae recog-nized that public authorities 

P.2! 97 (1967); Board of Comui'rs v. have thi., right implicit in their contracting 
Davis, (r2 Kan. 672. 141 ". 555 (1914). authority. Ser, Annot., 31 A.L.R.2d 469 

.' Robert G. Lassiter & Co. v. Taylor, (1953). 
99 Fla. S19, 128 So. 14 (1930), variance in 

http:A.L.R.2d
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contracting officer's lawful discretion. Both of these issues were present 
in ('harhs L. larnt !/. lti. r. JDurk.c ' which arose out of bidding on
construction of San Francisco's Bayshore Freeway. Three competent, 

reputable, and l)requalified cont racting firnis bid on the freeway project, 
and plaintiff wa,, tht low bidder of thl, thiret. li,, bid was. however, 
substantially in excess of tilt, State's own .st tiniate of tht cost:: and it 
hed the State to revise its estinat,. re.vin.r in part on plaintiff's own 
working papers. As a result, thet State's engineers concludel that 
tieir original estinate had been too low, that plaintiff's low bid was 
reasonable. and that a lower bid would not he secured through read
vertisement. Nevertheless, thei)irector of Public Works rejected all 
bids and directcd that tle work he readvertised. Before the new bids 
were opened, however, further processing by the State was enjoined 
pending determination of whether plaintiff was entitled to a writ )f 
mandate to compel l on tilt, basis of the originalaward of tiv ontract 

bidding. 
The trial court Lranted tilt writ of n dinmat e, finding that the I)irector 

had failed to nake "any independent determination as to thelbest 
interests of thet State of California, or to conlsider and weigh the . . . 
evidence, facts, reports and recommendations available to him." In 
addition, it was charged that the Director knew of tht errors in his 
staff's initial estimate, and was ini a position to detetrmine that plain
tiff's propiosal was in the best interest of the State. 

()n appeal, the California Court of Appeals reversed the trial court, 
and sustained the rejection of all bids. It explained its view thus: 

This conclusion may seeni a harsh one s, far as Hlarney ('o. is -oncerned. 
Admittedly, its bid was hontstly and fairly prelparcd. But onnlletitive 
bidling statutes are not passed for ihe bienefit of bidders. but for the 
benefit and protection of the public. No right exists in the lowest bidder 
to have his bid accepted where the statute confers the power ti reject all 
bids. While it is unfortunate that all bids were rejeed because the de
partment engineers made mistakes in the original t.stimate, mublic lcjlicv 
requires that the director have this power and protection or grave alises 
may arise.21 

Expanding on this latter point, the Court noted the statutory require
ment that plans, specifications, and cost estimates shall he prepared 
and arproved by the Director before contracts for a project are ex
ecuted."' It also noted that in this instance tlt, )irector knew when and 
-,,w his department's estimates had been developed: and it agreed 
'ith his action under the circunistances, saying: 

211 107 Cal. App. 2d. 570. 237 P.2d 561, id. at 580, 237 P.2d at 567-68. 
31 A.LR.2d 457 (1951). .CAL (iOV'T Coo §j 14270-71 (West 

1963). 

http:arise.21
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(,)]ne of the purljoes of requiring an estimate is to protect the public 
und the direetor, and towgive him an objective and accurate yardstick to 
measure the fairne of the bid. The law does not contemplate that esti. 
lalite shall Iwprepared after examining the bids and the bidders' work 
sheets. uh all estimate would be valueless and such a practice would 
lend itself to the very abuses that the statute, by requiring prior esti. 
mates, was intended to prevent. Durkee considered these matters. lie 
had grave . . doubts as to whether a new estimate so prepared would 
const it tile substantial compliance with the provisions of the statute... 
Under such circumstances, even if new bids might be in exces of the 
old onets, Durkee acted well mithin the discretion conferred upon him by
law in rejecting all bids. ....2"
 

Although the circumstances of this case may seem to validate the 
decision to reject all bids and rcadvertise, not all reported cases on 
this issuae have been as clear. In some cases it has been held that public 
authorities claining the right to reject all bids must show they acted 
in good faith;" ' others have considered the motives for rejection im
material." Disagreement Ias occurred coneerning the time limit for 
exercising bid rejection power. If bids are to be rejected, fairness re
quires that determination and notification be prompt, but no standard 
for measurement of promptness fits all cases." Neither is there any 
touchstone for distinguishing the circumstances in which a contracting 
authority may be denied the right to exercise its authority because of 
its own inistakes or procedural errors. Such questions have been raised 
when inadequate or defective bid advertisements were issued,"' illegal 

'bids were accepted," bids exceeded estimated costs or appropriated 
funds for the contract,"' errors were committed in official estimates,"' 
an1d aeceptance of a bid was withdrawn prior to notification of the 
bidder." 

*" 1hi. at 579-80, 237 P.2d at 567. (1949). 
"'- Marshall Constr. Co. v.Bigelow, 29 21S Hankins v. Police Jury, 152 La. 1000, 

Hawaii 641. (1927); Arensmever.War- 95 So. 102 (1922). 
nok-Zarnrdt, Inc. v. Wray, 118 Misc. 619 2"Williams r. City of 'New York, 118 
194 NX .S. 39S (Sup. Ct. 1922). App. Div. 756, 104 N.Y.S. 14 (1907), afrd 

214 Petlde ex rel. Shiay v. McCormack, mem. 192 N.Y. 541, 84 N.E. 1123 (1908); 
167 App. Div. 854, 153 N.Y.S. 808 (1915); Marshall Constr. Co. v. Bigelow, 9 Hawaii 
Filton Into Co. v. Larson, 84 U.S. App. 641 (1927). 
D.C. 39, 171 F.2d 994 (194S), cert. den. 223 Charles L Harney, Inc. v. Durkee, 
336 U.S. 903, 93 L.Ed. 106S, 69 S.Ct. 489 107 Cal. App. 2d 570,237 P.2d 561 (1951). 
(1949). "'State ex rel. Cleveland Trinidad Pav
"': : Pennell v. Mayor, Etc., of City ing Co. v. Board of Public Service, 81 Ohio 

of New York, 17 App. Div. 45.5, 45 N.Y.S. St. 218, 90 N.E. 389 (1909); McIntosh 
229 (1S97), sugestirng that delay in notify- Road Materials Co. v. Woolworth, 365 Pa. 
ing the low bidder might be so great as to 190, 74 Ad 384 (1950); Sehull Constr. 
have the effect of extinguishing the right to Co. v. Board of Regents of Educ., 79 S.D. 
reject all ids. 487, 113 N.W.2d 663, 3 A.L.R.3d 857 

23'Tit,-en v. Smith, 6S Pa. D.&C. 207 (1962) 

http:A.L.R.3d
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Preferential .election of local resident contractors has previously
been referred to in dii-'.-ion of the preparation of bids. When con
sidered il conn'etion witt, detl rn11iiation of the contract award, such 
preferentia! .'lcet'tion i lie'itably rai-vs cojnst ititio al qestionz. Ari
zona's law authorizi niz a 5-percent preference for contractors who had 
lrvre'iously l'rforiid publi, colit ratc-t sal.tsfactorily ald who liati paid
counl!v and 4talt. taxe- for 2 years inniediat cly prior to bidding was 
r,.vitw.l in ,t, rt r. Allist, .,,, I .11f ',,:' Thet issties raised in 
this case dealt with equal protection of law and the establishment of 
reasonable clas-.ifitations of bidders, the granting of special privileges
End enactmient of sl cial legialation. and tht certainty of the language
of the law as it affected the law's enforceability. On all of these issues,
however, the validity of the Arizona Legislature's action was sus
tained."' The conditions imposed by the Legislature were clearly
within its prerogative, and tihe enforcement of the terms of the law 
would not impair the, ,s.ssntial quality of opelilless iandcompetition ill 
the award of public works contracts. 

THE EFFECT OF BID MISTAKES IN CONTRACT AWARDS 

Withdrawal of Erroneous Bids Prior to Opening 

The series of steps from submission of bids to award of contract 
described in tht foregoing sections moves smoothly when bidders and 
contracting agencies art' fully in accord regarding the contract's re
quirvine-nts and details of the bid, and tilt cost estimates of th(- bidder 
are correctly computed and presented. When errors creel) into cost 
calcilat ions, or the terms of tihe project advertisement or bid art' not 
correctly construed, the resulting confusion may seriously delay or 
jeopardize the contract award. In the cast, of contracts for large and 
complex highway construction projects this risk is increased by the 
sler size of the task of checking the plans, specifications, and estimates 
to detect mistakes. It may also he complicated by the fact that State 
codes and administrative regula:ions rarely provide comprehensive 
procedures for correcting mistakt's. Thus, whe,' controversies cannot 
be settled admini-t ratively by the contracting agency, the parties must 
adjudicate their claims iii court. Mistakes discovered prior to the 
opening of bids art' easily handled. Standard specifications published
l)y State highway and transl)ortation agencies typically provide for 
withdrawal and revision of proposals, or filing of new ones, prior to
tht' time and date sclieduled for opening the bids.:" In sonie instances 
the right to corr,,ct the mistake and file a revised bid or new proposal 

22175 Ariz. 2,S2, 255 P.2d 604 (1953). a 3 percent preference for local bidders. 
224 ARiz. Rv. Cor. §34-241 (1974). S', " E.g., Ne%-. Del,'t of Hfighwayb, Stay

aLso, ARK. STAT. § 14-622 (196S) providing dard Specifications, 1 102.10 (1968). 
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is denied :.it order to avoid any appearance of collusion.:" InI others, 
the. cot.facting agt'Jic require's that if a bidder is granted the privilege 
of withdrawing hi: bid I'cause of an alleged mistake, he may not file 
a revised bid or s5bstit utvt a new bid in aiiny subsequent round of bid
ding oil that saint' ,oitract. 

E-- ntially, all proccdurte, ustablished for handling bid mistakes
(lisctvt'rt'l bbfore bid ope.ning are-designed to facilitate the( withdrawal 

of erron,,,,u., bid:-. anl thert'aftt'r, dclending on the contracting agency's 
policy, to facilitate corrction of the niistake or substitution of a new 
bid. In this process thit main concern of the law is to maintain the 
integrity of the cometitiv,, bitlHing proct'ss and avoid the appearance 
of collusion or unfair advantage in any form. 

Correction of Bid Mistakes After Opening of Bids 

Whemn a mistake is not discovered until bids have been opened, or 
whe-rt. for other rasons. a bid containingtian error is not withdrawn 
prior to Openlin. the conise'quenc's are mort serious. When bids are 
opened tit(ey art' con.id'rt'd to be formally tendered offers, and each 
bidder is obligated to accept and perforni : contract if he should be 
selected its theilowtst rtsI)oisille biddcr." Morcover, the bid forms 

4 used by most public highway ageities contain specific statements by 
the biddtr that ho will accept a contract and execute it within a specified 
time if ont. i: offered. Both by law and by contract, therefore, the 
bidder is obligatted to stand by tit' offer he has made in his bid; and 
except in rare iu.-taicets. neither the law nor the contract provides for 
tht contingency of mistakes in the pre'paration and submission of bids. 
Whert' relit'f is available to prevent excessive hardship from forcing 
a bidder to performn a contract based on a mistake, it comes through 
the courts' application of equitable principles and remedies to the 
clainis of the lartites involved. 

In a few intant'. special lgislative lrtct'dures facilitate this re
course to equity. ()nt' illustration is provided by Wisconsin legislation 
relating to Inunicipal public work. iontractiig. :: Under this legisla
tion if a i istakt' i.. discovered and tit' contracting officer is notified 
prior to the bid oltiiing. tit' erronvtous bid is returned unopened to the 
biddt'r, with tel restrittion that it' is not entitled to bid again oii that 
olltracI iiiilt'ss it is ratI\ertist.d. If. on tlit' other hand. the mistake is 

(isovt-'re.d aftr bit- art' tpt'ntld. tht bidder who desires to withdraw 
must give notie of this fact Without delay. and must produce evidence 

W\ -.i'"..' T't ,,, Tranni)., Sta'i ,ia, iat ,rlis.., atia ],rojit,,t .. , are again re
1,1,, timwshei advertisement."Sp,,i, , 12.09 11969). statin-.." timt u , .,wh 

. it ,tul %itlhidrua l it. madt, .ulh pr,,- . oiu s, t pra note 1, at 65. 
speclkt- -itMhr shall njit be entitled t,, bid Annr. ,upra, note 115, at 159. 
on the ,.mori,,'t at hat.l unl"s, the same is Wi:;s. S'r.tT. ANN. § G6.29(5) (1965). 
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that his mistake was not caused by carelessness or lack of care iil exam
ining the project plans and specifications. In tilt event iis bid bond 
or seeurity deposit is forfeited, the statute provides that it may be re
covered by proving,. to it curt of conpet ei jurlbdi('tion that tihe mistake 
WUS not de to (art'.t''s:ne:, leglig(.nc,. or inexculsabith llgleet.' 

Application of these provisions to a municipal public works project 
was tested in Krasin t. 'illage"of Almond.~ where figures oil an adding 
nlachi ne tape were tnisrvad biecause of a worn ribbon, and the resulting 
error in cost estimates was only discovered at the bid opening. Here 
the . 'ourt found that the hidt! r's error was excusable, as contemplated 
by the statute, and the bid dcposit should be recovered by the bidder. 
Tilj, constitutionality of the statute was not questioned in this case, nor 
wits the correctiess of the legislature's decision to make forfeiture 
of tl hid security turn on such ill-defined 'riteria its "excusable" and 
"inexcisable" neglect." 

'alifornia legislation for tilt relief of bid nistakes is similar to Wis
ecn.,i n's law in its essential features and design. It denies the bidder 
any%, . rtct relief for an erroneous bid, aiol( prohibits the bidder from any 
further bidding on the project on which tliet erroneous bid was made."' 
1But it luthorizes court action for the recovery of forfeited security 
d(iI' sit, upon proof that (I) a iti stake was in fact tuade; (2) tt- on
tract inL agency was notified in writing within 5 days after the opening 
of bids, with ia detailed description of how tile mistake occurred; (3) 
I t,. nitak,, nmaki, the bid mat erially different than was int.itnded by
tie-liddler. and (4) tile mistake was tnaole in preparing the bid form. 
and wa- not due to bal judgnint, or varcl.','avss in inspetihig the work 
site. or in reading tilt plans til(] specifications.:" 

Equitable Relief for Bid Mistakes 

Thit- prerequisites for recovery of biid security under the California 
statutl prc\viously described generallv are parallel to tie proof required 
to securte equitable relief through the courts. In litigation involving 
bid mistakes, the bidder's purpose generally is rescission of the bid, 
or the contract, if it has been awarded, or recovery of a forfeited bid 
security. Where action is hrought by the (contracting authority, it 
generally is for recovery on a surety bond posted as bid security. In 
these cases, the rights of tit, public agencies and private contractors 
are detfrmninec,, by tht same principles of equity that apply to analogous 
situations involving private parties. 

It is a general rule that the remedy of reformation of a bid or con
tract, frequtetly given to relieve against tile consc",.en'es of a mutual 

'"2:13 W'is. 513, 2)0 N.W. 152 (1940). " CALI GOV'T CoDE i 14350-54 (West 
' Id. at 519, 290 N.W. at 155. 1963, as amended Supp. 1976). 

2" CAL GOV'T COD- § 14352 (1963). 
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mistake, will not he given to relieve against a unilateral mistake. The 
distinction between the two situations is said to be in the danger that 
in the hitter case, one of the parties w,"O'd be forced into an agreement 
that was foreign to hi.- intention.'' .ilar objections sometinls have 
been nmad. concerning aplili .atio:i o. the- relm ,dy of r.'ion or can
cellation of a bid where a unilateral mistake ha. occurred, particularly 
if knowledge, of thIe mistake is limited to only one party. This view is 
associated with the so-called "objective theory of contracts,''- and 
ha.. lre'vailh,, innumerous cases in which carelessness, poor judgment. 

" or undue haste is evident in explaining the cause of the error, ' or the 
ii1,14r ha., failed to ust his Olj ortuint les to prevent unwittig actio by 
others in reliance on the error.?" 

A signifieant number of oases in which relief has been granted for a 
unilateral mistake in bidding have. however, evolved a general rule 
regarding the criteria for successful recourse to equity in such cases. 
The Marylaid court in (ttit of Baltimore r.D Lm a-Daris (on.,tr. ('o. 
discussed this niatter as follows 

The gerivial rule &sto the conditions precedent to rt.scision for uni
lateral mistakes may be summarized thus 1,the mistake must be of such 
grave conequenes that to enforce the contract as made or offered would 

146 !m.unconscionable; 2.the mistake must relate to a material feature of the 
contract; 3, the mistake must not have come alK)ut because of the viola
tion of a positive legal duty or from culpable negligence; 4, the other 
party must be put in status quo to the extent that he suffers no serious 
prejudice excvpt the los, ,fhis, hargain."' 

In Dc Luca-Daris,the erroneous cost estimate resulted from copying 
unit prices incorrectly on the Ofid(er's worksheets, and the contracting 
agency was notified of the mistake as soon as it was discovered at the 
bid opening. In addition, 5 days after the bid opening, a complete 
written explanation of the mistake was presented to the proper agencies 
of tin city in support of a request for rescission of the bid and return 
of the bid deposit. Such prompt action by the,bidder strengthened his 
claim for relief by forestalling act ion On thle part of the contracting 
agency which would have been irrtparable, and similar instances of 
early notification have been noted in other cases where rescission has 
been allowed."' 

Dt-te mninatiou that the cause of an error in biddiing, is not due to 

" Annot. 52 A.L.R.2d 792 (1957). (19561. 

"' 13 WiLLsi;'N , Cors.(-4rs, § 1578 -10 M. F. Kemper ('onstr. Co. v.City of 

(3d ed. W. .Jaecr 1970). JAN Anirele. 37 Ca). 2d 696. 235 P.2d 7 
D'aiari,, v Town of fziif,,rd. 216 (1911; ,lanie, T. Tavhur & ."n,Inc. v. 

Mas.2.9 .-" N 1-2,1 23, 107 A.L.1t. 1447 ,\rlinLotin indclendehit Seh,wIl ist., 160 
(1936). Tex. 617. 335 S.W.24d 371 (1960); Town
:- .net.. 107 A.L.R. 1451 (1937). wnd v. McCall. -62 Ala. 554, So S,.2d 262 
2"210 MH 51%, 527, 124 A.2d 5.57, 562 11955). 
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"culpable negligence" or a violation of a legal dut. may he substanti
ally more difficult than determining whether notification of the mistake 
was given promptly. In a leading ('91ifornia case,' ° a majority of the 
court took tihe position that clerical errors in hid prepa-ation did not 
come within the scope of the equitable rule denying relief. The CourtsaiA: 

It has ben recognized numerous tim esthat not all arehemncm con. 
stitutes a "neglect of a legal dity within the meaning of the section. 

(hi facts very similar to those in the prsent case, courts of other 
juri.,lict ions have stated that there was no culpable negligence and 
have grante, relief frum erroneous bids.... The type of error here 
involved is one which will sometimes xcur in the conduct of reasonableand cautious businessmen, and. under all the circumstances, we cannot 
say%as a matter of law that it constitutes a neglect of legal dt;,v such as 
would bar the right to equitable relief... 

There is a difference between mere mechanical or clerical errors
mode in tabulating or transcribing figures and errors of judgment, as,for example, understanding the cost of labor or materials. The distine. 
tion between the two types of error is recognized in the ema.s allowing
resci.-ion and in the procedurcs provided by the state and federal gov
ernmielts for reiieving contractors from mistakes in bids on public
work..... Generally relief Ls refuwd for error in judgment and allowed 
onl. for clerical or matheruatical mistakes.... .Where a person is 
denied relief b.-ause of an error in judgment, the agreement which is
enforeed is the one he intended to make, whereas if lie is denied relief 
from a clerical error, he is forced to perform an agreement he had no 
intention of making. 2" 

A dissenting opinion in this case presented the opposing view of the 
effects of mistakes in this way: 

When it is ne.issarV for a pers)n to make calculations or estinmates, in 
order to determine the sum which he will hid for an offeed contract, or 
to determine the coest to him of a proilos4d eontra,.t, or whether or not
it will i, advantageous to him to enter into it, he must assume the risk 
of any error or oversight in his computations, and cannl, have relief in 
equity on the ground of mistake, if he reacies a wrong coclusionthrough inadvrtan-.c misuderstanding (if that whici is plail on its
face, or mat h-mat:-.al error .... So, where paintiff niak-s art offer 
to ere(t a building for a curtain amou tl, and defcndait accepts it,
there , a conisunniated and lindirig agreement, althouvh the plaintiff, 
in adldirig up the items of his 4estimates, makes a mistakei of a vcry large 
sum. prvidlold defendant is rot in any way responsible for it.:': 

The dissent cited the statement in the hid form advising the bidder 

", M. F. Kemper C,-nstr. Co. City of 141 Id. at 702-703. 235 P.2d at 10-12.Los Ani:elhe, :17 ('al. 24 696. 215 P.2d 7 Iid. at 7W,. 23.-, '.2d at 14, citing(1951). |I.AcK ON RrsCIsSI,. & ('.C:L.ATION, 
$ 142. 
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th th hid wa, an irrevoc.ablt offter and would "not he released on 
itcunt i,,terror," andl argut'd strong]% for giving this staten "nt its 
tll ciT'i't Th" 'ourt repit'd: 

Tit, itrit ",rrt r" lixd a'br,,i ineaning and is not confined to those of 
jiiniltt lit It lInc yltthr samt as mistakc To, narrow its nicailiitii is t,, 
'tit,r ti, ,',itrat 1,1to't aitrti,.s ['n i,ulrasi- waws used totavoid tilt- Jrt 
cis .laillw, 1ah. I,y tillh bitd r. It w ., votitt.nplatdtI partitsnlo% ,, bv tit-
that tI,,. t}rl. bidder. P.rtinentrik ,,faty inistak.s %%w; to hItl hy tlt 
rolI," arr .. "Wliri,' the parties treat upon basis that the fact,ta:,'d t).,-
is ,le111i1t alt tile t, ipl nt rLsk vath is to cncoulitcr is taken intofil]. le 

Vi.tiisil,.rat itf in tlie stiloulations ajsvrntedt t,, till contract will 1w v.id. 
ilttithsta dllin a y ni.-istakv' of ot' of thel)-rti-s. 

Amo,-, tlit' othtr criteria for granting equitable relief fromi the 
p'ivilties of a unilat eral hill mistake, the courts have frequently stressed 
th. r'quirtint'nt that tht error must relate to a material featire of the 
cohitract, .1lit11 liIIW.t I.lof -.eli nnivnittitie or character as to make en
ftrticvitI It' t ll' offer or 'oitract unconscionable. This requirement 
gt'n,'rnlly . ft' d in voiijunetion with tilitfn corollary rult t hat equity will 
not allow withdrawal of an erroneous hid or return a forfeited security 
delposit iwle,ss it appears that reasonable diligence and care were used 

148 ii I waritw. till, hid. and that tilit contracting agency will suffer no 
svriou- iinjiiry, except tilt loss of its ori.ginal contract.'t 

Th-, tlrllo,.ition, retlect the conc'rii of equity for the essential 
qua liti,.- of fairmess and realism in judging the bidder's claim for re
lit'f. Wha i- m,,it4-rial contract Iv dete'rminted accordto till- is likely to 
in,_- 14,its inflii-ie oil tile parties" acc,,ptai(e, or rejection of tlie contract 
ratli0i lha a,''orudin. to any irlictular dollar amount of th. profit or 

hi:.:-. lili' ,'i,. and cart' an preparing hit. are e'ssential to success in 
chliiing,." i.,uitabl,. rfie'f; hut they ire requirements which must he 

atllli.I in,t '..light otf e'alh hide r'- ciruinistal('s. Thus. accidental 
.rror- ill traii-'riinz figures, were forgiven where the bidder's engineer 

was n.,ar-i,.i.td and had to make his cost estimates under heavy pres
.- Errors in calculating tht wereur.. i1'tile'. .... exptnses of excavation 
con1iisiltretd in t lit light of evidence that when the bidder visited the 
construition site he was nisle'd by ol right-of-way stakes and flags 
which siigt'st'd the highway was to he built througlh loose dirt rather 

:"'hi. at 74.i 235 11.2d at 15. citing. 2 11(IS. 20 S.Ct. 957 (1900), where forms to 
l'PtOM.Ot ON EQ'ITY ,JURIsRI'u i,:*' 555. bhe used by bidders for filing on December 

C'otolrN. note 1, at 65:.,ra 2 uli%erv not available until December 15th. 
c"\\,:0risaild & ;rnvel ('t,. v.Town Set a.,: tondiuit & Foundation Ctrp. v. 

of 0',,rn.:-l. 2 IlL 2d 560. 119 N.E.2d 261 Atlantic City, 2 N.J. Super. 433, 64 A.2d 
(19A). 382 ((':. 1949); Rushlight Automatic 

:°6 .M,,ff'. lIt,,hkin- & Clarke Co.. -. Sprinkler C(. v. City of Po rtland. 1 9 Ore. 
('iY il' Rl.it"lcr, 17S 1'.S. 373. 44 LEd. !94. 219 P.2d 732 (19.50). 

http:l'PtOM.Ot
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than through a rocky area which was the correct route.' Clerical
 
errors, such as omitting digits or decimal points, are recognized as likely
 
to occur in spite of diligent efforts to preven, such errors, and so are
 
not autonvitically equated with negligence which will defeat claim.
a 
If the circumstances include factors which reasonable men would ex
pect to inake the hiddi ug proce.s, Inore diflitilt or increase the chance of
 
error, the standard of cart 
 to which bidders must conform reflects this 
fact."'
 

"Negligence'" 
 or its equivaleat lack of care in bid preparation, as
this concwept isapplicd to claims for equitable relief for bid mistakes,
 

enans carhiss., whivi exceeds the tolerances that the business and
 
governmental community typically allow themselves in carrying on
 
their own affairs. Reasonably understandable failure to calculate or
 
present hid information correctly and completely will not bar equitable

relief unlss obvious carelessness or lack of good faith are present.
 
When claims of mistake suggest that either carelessness or lack of
 
good faith are presentt, tie bidder is considered as having violated his
 
duty to coinpet iii good faith, and his claim to equitabhe relief gen
erally is fatallv weakened."' 

The duty to deal ingood faith is, of course, as binding on the con
tracting agiivy as oii the bidder. \Vhere a bid clearly discloses that in
 
all probability it contains a mistake, the contracting agency is charged

with that knowledge; and lathr, if it is shown that a mistake in fact
 
has occurred, the- agency may not take advantage of the bidder by act
ing in reliance on tbid when there is evidence or suspicion of error.'"
 
Warning that a nistak*e has been imadi, often is given by the unusually
 
great disparity of one bid in 'oinparsoii with others, Lut it may be
 
given by any evidten.ce that, under tlie circun.tances, is recognizable
 
by the bidder or contracting agency."
 

Statela by ani thr,,uah its Road for Iraro to appral dtra'd. 18 N.Y.S.2d 749 
Canimn v. PUt,n ICn.str, Co.. 9 Utal, 2d (09410.

107, 33911 .21 421 1959) r ao: P-jpvt 2' Ann-t.. 52 A.L.R.2d 792 (1957).

Sound Painter.. In,'. 2d Rustiliht Autanmatie Sprinkler ('o. v.
v. Stat.. 45 Wash. :" 
819, 27S P.24 1 302 (19541 anti Greene v. 'itv ot h,,rtland, 189 (Pre. 194. 219 P.2d 
('itv (f Nest Y-rk, 284 .'i;,.Ap v. 485. 128 732 {1950),. Ex parte Perus ni ('nstr. Cit.,
N.Y.S.2d 715 (1954). 242 Ala. 632, 7 So.2d 576 (1942).

%I. F. Kern,er (on.tr. (Ci.v.Citv f ' E.q.. ('itof Batimore v.De Luca-
IAs Ang.cles. 37 Cal. 2d 696. 235 '.24 7 iavi,, Ci,tr. ('o., 210 Md. 51.S, 124 A.2d 
(19511 ; State by and thron, i its llir}ovlav 557 (1956) noting thut "There was testi
('omm'n %.State Onstr. 20."t,(Ore. 414. inwm that there %,a, a gecnnl perceptible 
2841 P.2,1 371 (1955); Star 11idlwav retown iii the riomi whc th aliellee'sw 
Comm'n v. ('ai,,n. 2;, S .W.2d 439 (Tex. hoiua, opIned and imnI, i'ed--a realin
(i%. App.. I9,52); Levine v. Parson..,, 25% ti,, thai sifiethin, '%as wrinw. that there 
App. )iv 103. ,16 N.Y.S.2,4 722, mv,t,, %%,namnerrr in the hid.- 124 A.2d at 559. 

.So, al%,j, Annot, 52 A.I,.H2d 792 (1957). 
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Disposition of Bid Security 

.Just a,- hiddli, in.,tru,.tin- whiich purpo~rt to pirohlibit or restrict 

withdrawal oIf hidk ha\e. It.,.li conitrued as inappJlical)e to situations 
invIlhiN,_".an itl.t unilattral tnit.take., equity courts have given simila, 
con,tri,' ti ,-1i.t,.nIt- !iriiin..,for f,,rfeiture of deposits or surety 

olid,1- -a.'rv l..;i-.. ''itrityi t, it-iri, ext'-'ltion of ('oliltrat's. Be('alS 

State' law. :ti r41.rutat1iois reqjuire bid see'urity in terms ef a percentage 
of the t,ll ait,,11t f ,, lid. ti. stecurity d,'posi:, may represent a 
stilstaltial aino1unt of inony. which a bidder cannot afford to los'. 
M -'oiof' t lit igat1441in over hid inistakes, t hrefort, is concerned with 
impositiln of f,,rftIttir, if d,.f:ault'.,! dcplw'-it. or attenipted return of 
a seeurity dvp.o-it followinz hid with.lIrawal. 

Wivr,. a lihI tii.Stak,, i reneialeh, by withdrawal of the bid, and 
tile (ontra'ting a,.,nv'.v is prontptly notified of the error, equity will 
order return of tiht s,.curitv deposit or cancellation of the bid bond. 
These r,.,,lt, art, ba.,,dlartlv on tit(, precept that once the contracting 
agette. i, aire of a bid error it is unjust to take advantage of this 
sitinatimu a1141 1111p o-' a ftrfeitiur,,, and partly because after the bid is 
withdrawn tihe reaon for till' security ceases to exist. 

In a typival case where this reasoning supports equitable recovery 
or can,'ellation of bid security, notice of the mistake is received by the 
('ontracting aL nc bi-l'ftore it al'cepts ti14 erroneous hid."' Frequently 
ill,i 4V'ri> : In,.14ani noti'e given before the bid opening. Failure 

t) gi\V've l'il' to th (Iiralit a.grl'cy aceeptance anilt. tIng Iefore of erro

it,s tid wo.alk-is tlie Iase' for returit of lidl ,ctuiritv, but forfeiture of 
sel'urity 11-not :lwayvs til result in thilse situations. If a bidde'r notifies 
the , ifter its av4't'-plnlt('e ils offer. but before contractil'y of a has 
bolwn siuei. andIefolre t here is aty change in position in reliance oni 
ti(, errou., bid. he may he su'('essful in obtaining return of his 
delosit or 'ante'ellat ion of his bid Ionlt. ' 

Often a dle.i,.ive factor in deterinining recov'ery of bid security is 
whether the contra(l'ni.: party ha, acte'd in reliatee on the bidder's 
xistake. Il till' great nmajority of cases where equitable relief was 
request'd. hid stecurity was not recovred if till' mistake was not dis

ag,,'iy had nitade a contract award.:"c0',.e're'd tir r'.l,,rted until after tit 

Yet. ie. i:llv th,,re are eir'tst an(e's inwhich hid tiistakes are not 

dis'4wi',r,., and rilr nt itil after eontrat award, and because no 
culpjai)hi'li. i,.'ltl'., i ('hareablieh to hii,. tl l)idder is pernmitted to re
cover his bid security. A Kentucky case illustrates the required corn

bination of circumstances. lere the agency queried the bidder about 

Annt.. So A.L.R. 5S; 19321 S.W. 51F (195); KuLsehe v. Ford, 222 
Annt., 52 .A L.R.2,1 792 (1957). Mit,. 442. 192 N.W. 714 (1923). 
:' Boarl eef Re,-ents of Murray Stat' 1,(4 Am. ,Jt'R. 2d. 1"ab'li Works and 

Normal School v. 'ole, 209 Ky. 761. 273 ',ntrarts. 6 8"5(1972). 
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p,..-ilvh, nistake at tlhe time of bid opening, and the bidder verified his
bill a, crrvt. IHlying on this asurant.e, the contract award was made,
only to have the 1id(11,r discover his mistake shortly thereafter."' The 
.tourt granted relief; but instad of applying tle doctrine that an 
.x.iitIr" contrac.t van be cancelled when it is entered into with a

uni ht,.ral inistak, on a material point and without culpable negligence,
th ('ourt ehose to treat the matter as a rescission of the contract. The
partie,. were restored to their original positions as nearly as possible
Il the. rct urn of the bidder's deposit. and(payment by the bidder of the 
contracting agency's actual expenses of readvertising the project for 
neV bids. 

CONCLUSION 

The requirement that public construction contracts must be awarded 
to tle lowest responsible bidder as determined in opp, -. ijpetition
releets a long-standing policy and deeply-rooted conviction regarding
prowe'tion of the public interest. There is no dissent from the principle
underlying this policy, but, as with many other ields of contemporary 
law, there are evident difficulties in giving full effect to this principle 
in th,day-to-day business of roadbuilding.
The body of statutory and administrative law that prescribes the(1ornje'titivle hidding procedures of the States in contracting for con

str.tion of State and Federal-aid highways has become extensive, and 
111% to excessively ,onilhx bevause of the provisions thatflec t th,. resp~onsibilities le reof both '€,tate and Federal highway agencies
in c'onn,.-'tion, with the funding of highway projects. Yet the recurt
of tl,. past 20 years is impressive in documenting the success of gov
ernme nt and the construction industry in putting more than a billion
dollars to work on highway projects annually through these competitive
bidding procedures. 

By this pragmatic test, the body of law providing a framework for
competitive bidding on construction contracts has served the public
wtl. Has the presert system sert"ed the pu':!i- as well regarding the 
long-range intere,.t in developing a broad, v,;.)ro,S. 117d financially
soiinid construction industry? If it is conceded that this if a legitimate
(although perhaps secondary) interest that is affected by the rules for
competitive. bidling, any crit..-J evaluation of this body of law m1u1st
 
include this aspect.

Traditionally it has been accepted that competition for highway
construction contracts is vigorous, open, and subject to more thf'- the
ordinary scrutiny for protection of the public interest because of the
involvement uf both Federal and State agencies. Although construction 

" loard of Regents of Murray State S.W. 508 (1925).
Normal School v. Cole, 209 Ky. 761, 273 

_J
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ha:- th. reputation of a high risk activity, it appears to attract and 
suppo"rt a nolbilh, mix of large and small firms, which, logic suggests, is 
a guarantee against the. growth of oligopoly. As a consequence there 
ha., h11,.-, little stuly of the economic impact of the competitive bidding 
sN'stl,il tlie colst mution industry or tihe publc investment in high
ways. Ft.,heral anti-trust investigation of highway contracting patterns 
lias not bveen ulertaken on any significant scale. 

Soli. economic analysts believe that many of the traditional assump
tions a0ouiit highway constr uction contracts are not warranted if the 
contracting process is examined closely.2" Uipon such an examination, 
it is said, the effect of current construction contracting laws-competi
tive bidding rules, bonding requirements, labor standards, and other 
features--may be seen as encouraging barriers to the full competitive 
funetioning of market processes. If so, a case for revision of competi
tive. bidding rules may well he developed on the basis of the system's 
secondary or long-range effects. It is, however, a matter that is de
pendent upon future analysis of the economics of competition in the 
construction indlustry, future evolution of attitudes regarding trans
portation investment priorities, and future leadership of lawyers in 
the process of constructive law revision. 

-.. 1. .1. ('leman., An Empirical A nalysis sertation, Sehwol of Government & Business 
of th Structur," arid Performancc of the Administration, George Washington Uni
Fderal-A, HiIhIrai Cnonstr'tou ('on- versity, Wnshington, D.C., 1974) 3-4. 
frae'tsaq Iieu.str (Unpublished DBA dis
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Clearing existing ditches and 
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Inlet and outlet drains .. 

Mitre banks, earth berms and
 
check dams 
 .. 
Excavation for open drains 
Excavation for pipeliner.
Subsoil drains .. 
Tv-es of pipe • . -
Pipe culverts. bedding

Pipe culverts. laying and jointing

Inlet and outlet structures .. 

Pipe culverts. backfilling .. 


vi 

Page 
No. 

I...I1 
12 
12 

12
 
12 

12
 
13
 

13 

13
 
14
 
14
 
14 
5 

15 

15 
15 

16
 
16
 
16
 
16
 
16
 
16 

16 

17 
17
 
17
 
17
 
17
 

17 
17 
18 
18 
18 
19 
19 
20 
20 

155 



Compendium 16 Text 6
 

CONTEN1S-continued 
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Notes 

(i0 The Standard Specitication is to be read in conjunction with the Particular 
Spcification for ndi1idual confracts %I1Th deletes. amends or add,, to the 
provisiens of the Standard Spcuticaton 

(i1) The Standard Speciticatuon is di~ided into parts for eo,,.eniencc onlN and 
shall be re.td a, a single document. The preambles and dc,,,:riptins of 
labour. i1.itcri.il- and. gener.l requiren lns apne., ring in ; "cctiwtln or part 
of the Specitic.itt' appl equally to other sctions or p.irt, and shall be 
read as thouvth reported therein. 

(iil 	 The term ""alai Stan,- .rd" shall refer to thoe documents publihed or 
Issued h', the Mali'i Bureau of Standards. P.O Box 946. Blantsre. 

The term "British Standards" and "British Standard Codes of Pra.tjce*' 
shall refer to thosc documents published or issued hN the Brii sh Standards 
Institution, 2 Park Strect. london WIA 2BS. 

The term "'AASt|O Standards" shall refer to thcsc dournents published or 
i,,ucd 1'1the ,AmelC,an ..\sociation of Slate tighsaa. Officials. 

(i) 	 All \.lali Standar,. B itkh St.midards. British Standard (od;:, of 
Practice (henceforth abbreviated to NIBS. BS and BS('P repcctise. ) and 
AASH) Stand.rds refcrrc to in the Contract shall rer to the latest 
editions, incluing all amend..ents published thereto. 

(v) 	 The terms referred to in this Specificatinn shall have the rneaninf!, assigned 
in Ihe Glossar. ,f Iih.;, Fngineering Terms"them as defined160o BS1 S92. 

(I,) 	 An. claues in this Specilication which relate to v-ork or materials not 
required b%the Cotract shall be deemed not to appl,. 

1j!1
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GENERAL 
Land 	

I
101 The land available to the Contractor free of charge shall be as follows:

available 
(i) The land occupied by the Permanent Works. 
(ii) The land occupied by approsed temporary diversion routes. 

(iii) 	 The land indicated on the Drawings or subsequently approved by theEnzineer as borrow areas for materiaL for paement construction or as 
quarries for stone. 

(iv) The land occupied by approved access roads to (iii) above. 
(v) The land required for housing, plant.yards, workshops and offices after

approval has been given for the locations and layouts of such instJllations. 
0.i) Subject to the approval of the Engineer, any land lying within the boundaries

of the road reserve (such width depending upon road classitication) may
also 	be made aailable to the Coniractor as working space or borrow areas 
for fill material. 
Before giving such approal the Engineer will gi',e particular attention to the 
temporary and permanent effects of the proposed actiities on land use and on the drainage of the area. The Contractor's proposals for reinstatement 
will also be carefully considered. 

In forest plantations the width of clearing wil generally be 17.5 m on eiher sideof the centreline and land outside the clearing will not normally be available to 
the Contractor.
 
The Contractor shall make all negotiations and pay all necessary cmpensadon

fees for any additional land he may require, including, inter alia, borrow areas 

161
 

for fill material outside the road reserve.
 

CompeMUa. 102 The costs of agreed compensation for disturbance of buildings, crops, etc.,tion withn the lard available free of charge shail be paid by the Contractor throughthe Contract and he shall be reimbursed nett under the relevant item in theBill of Quantities. The cost of all other compensation shall be oorne by the 
Contractor. 
Construction of the Works shall not commence until the c,.,apensation has
 
been agreed.
 

Grave and 103 
 Areas which contain graves and/or tombs within the Site shall be cle,.red by the
tombs Contractor who shall obtain from the District Cor- nissioner writter, authority

to enter into each of such areas before commencir ' work. 
A copy of each letter of authority shall be submitted to the Engineer, who shall,when he is satisfied that the removal of corpses has been completed, give authorityto the Contractor to proceed with the Works within the limits of the Site so 
affected.
 

Rouing. 104 The location and layout of housing, 
 stores and workshop areas togeoher withors and usage and detailed dimensions shall be approved by the Engineer. The Contractorarns shall not erect tnv structures on the Site without the approval of the Engineer. 

At the beginning of the Contract the Contractor shall fence off all areasdesignated for housing, plant-yards, workshops. offices and the lRe. By the end
of the Period of .Maintenance or at such earlier time as the Engineer may instruct or approve the Contractor shall clear all structures, plant and rubble fromthese a:-as and leave them in a condition acceptable to the Engineer. 

2 
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c....... Fiuw.c .. .;-t 	 ::,
0klaid -down in the != ifo! 

be at least eqatthsTadoni h Fac c~ Act
 

,106 	 The Contractetshall provide, mpintain and remove on completion of the Works, Amcouoda. 

105 	The first-aid, welfare and safety standards to kie provided and obsed shall 

on the Drawings or scheduled t fo-r any housekAffics or testing laboratories as shown 

in theo'?,iicular Specification for the sole use of the Engineer. The buildings Engineer
 

sha'H ive at least the floor area stated and shall contain the equipment, supplies
 
and furnishings scheduled.
 

Testing equipment supplied in accordance with the Particular Specification
 
shall be located in the testing laboratories as required by the Engineer.
 

All buildings shall be ready for occupation and use by the Engineer within 4
 
weeks of the order in writing from the Engineer to'commence the Works.
 

All offices and testing laboratories shall be regularly and properly cleaned and
 
maintained for as long as they remain erected.
 

The Engincer may require an), of the buildings scheduled with £py or,all of the
 
equipment, supplies and furnishings to remain for occupation/And normal use
 
during the period of maintenance.
 

The Contractor shall make all arrangements and p3y all necessary charges for
 
the provision and maintenance of the following services to each building to the
 
satisfaction of the Engineer:
 

I. Continuous supply of electricity for power and fight. 

2. Constant supply of fresh potable water 
3.Disposal of sewage and waste water. 

107 The Contractor snail provide adeqidate security for the offices, vehicles and securi" 
houses of the Engiu-er and two watchmen shall be employed at all times on werv ks for 
each site for offices and houses from sunset to sunrise. 	 Eiig ee 

108 The Contractor shall provide at all times during the period of the Contract,, for Asswance 

the exclusive use of the Engineer, all such workmen as the Engineer may deem to Engneer 
to be necessary for the carrying out of his duties in connection with the 
Contract. 
The workmen shall be selected for ther intelligence and knowledge of the 
English language and so far as possibl, the same workmen shall be provided 
throughout the period of the Contract. 

109 	 The Contractor shall provida and maintain during the period of the Contra4t Survey 
for the exclusive use of the Engineer for any purpose'in connection with thequipmet 
Contract new surveying equipment az scheduled in the Particular Specification. 

The Contractor shall provide and maintain in roadworthy condition for the Trnort 
for Enageer110 	

exclusive use of the Engineer, for the period of the Contract, new vehicles as 
scheduled in the Particular Specification. 
The vehicles shall be taxed, comprehensively insured, fuelled, repaired, scrviced 
and 	 maintained by the Contractor for the, duration of the Contract and an 
acceptable temporary replacement for any vehicle not in airoadworthy condition 
shall be provided until such vehicle is repaired and returned for use, The Con-
Uractor shall provide a driver for each vehicle suppli&1 to the Engineer. 

The ownership of vehicles shall revert to the Contractor at the end of the Contract 
or at such earlier date as the Engineer may instuct. 

,3
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Photographs III The Contractor shall obtain a photographic record of the execution of the Works
 
. ...... by taking photographs from such points and at such, times as-the Enginecrmay


specify. The Contractor shall supply six black and.white prints, together with

the regative of each photograph, to the Engineer. Two of the aforementioned
 
prints shall be dated and signed by the Contractor and the Engineer And one
,copy,retained by the Contractor. 

All prints shall be on glossy paper, 215 mm x 165 mm (full plate size).
 
Proli~se~d I rhe' Contractor shall be responsible for calculation of all the levels necessary

k" for the setting out of the Work and shall furnish the Engineer with a schedule of 

these levels prior to setting out,
 
Agir eo ,"13The Engineer shall take and record levels of any portion of the Site beforethe
of surface - suace of any such portion is interfered with or the works thereon begun.
Such levels when checked and agreed with the Contractor shall be recorded on 

drawings which shall be signed by the Engineer and the Contractor and shallform the basis of the measurements, for the Engineer's Certificates. 
Traffic safety 114 The Contractor shall be responsible for making provision for maintaining safe,

and control traffic flow thiough or round any part of the Works at all times, and for proper
 

direction of traffic. 
No road shall be closed by the Contractor to the public except by permission in 
writing from the Engineer. When the road under construction is being used bythe travelling public, the Contractor shall ensure that the public can travel over 
the same in comfort 'and safety. 

Temporary 115 No work that will in any way inconvenience the travelling public shall commencediverioa of until adequate provision I'bs been made to deviate or by-pass traffic in comforttrafc and safety to the satisfaction of the Engineer. 

The standard of construction of all deviations shall be suitable in all respects
for the class or classes of traffic using the existing way and the width of thediversion shall not be les t an that of the existing way unless otherwi,-, agreed
by the Engineer. 

f I All deviations and existing public, and private roads used as detours shall be
maintained in good condition at all times by the Contractor to the satisfaction 
of the Engineer. 
The Contractor shall render assistance to any trafgic unable to negotiate diver
sions due to unfavourable conditions. 
On completion of the Contract such roads shall be )cft in a condition approved
by the Engineer. 

Temporay 116 The Contractor shall provide, erect and maintain all barricades, warning lights,traffic signs danger signals, reflectors, signs and watchmen as may be necessary to the 
satisfaction of the Engineer.
 
Barricades and signs shall be constructed and used in accordance with the
 
requirements of the Engineer.
 

Water 117 The Contractor shall make his own arrangements for the provision fromsUP-1y, approved sources of adequate clear water for use in construction of the Works 
or other%%ise. Quantities pf water %ithdrawn from the approved sources shall be
such that the rcquirements of the local population in respect .-'fwater for irriga
tion, drinking purposes, ctc., are not interfered with. The Contractor shall have 
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obtained permision from the Mln;tr) of Agriculture and Natural Resources for 
the abtraction of %,ater from an%natu;al source before the usc of such source 
%%ill be 	approved by the Engineer. 

118 	 The Contractor shall make his on arrangearents for the suppl) of elcectricit) for Ser,,,i-, 
poer and light, and of zn% other ser Lc, required in order to carry out the 
Works and he shall rtake ht,, o%%n arrangement.,. subject to the approsal of tl,: 
Engineer, for the disposal of sewage ;,nd all vaste materials du:ring the execution 
of the Works. 

119 	 The Contractor shall protect ,nd support during the construction of the Works Protction or 
all pipes, mains, cables, o'erhead lines and other apparatus %,hich might be main and 

scr:iendangered by his operatio'is. 

In the event of any pipes, nains or cables being exposed at any time, the 
Contractor shall immdiately nctify the authority or proprietor concerned and 
shall rot cover the exposed pipe, main or cable until it has been examined and 
approved by the appropriate atuthority or proprietor. 

Before commencing an- section of the Works the Contractor shall obtain full 
information with regard to the position and depth of all pipes, mains and cables. 

120 	 The location of sites for prop,ed quarries and borrc'% pits for the provision of Quarries and 
materials necessary for the con-truction of the Works will be indicated on the borrow pits
Quarries and Borrow, Pits drawings. The Contractor shall be responsible for 
opening up all quarries and borro% pits and shall organize his methods of 
operation so that only material of a :ype and quality approved by the Engineer 

164 	 shall be selected for use in the Works. The Contractor shall proide, erect,
operate and maintain all plant necessary for their proper operation. together with 
any access roads. temp(,rary bridges or the like necessary for the suprly to the 
Works of the aforementioned and pay all charges incurred. 

The Contractor may, with the approval of the Engineer. locate and opcin up
quarries and borrn% pits in addition to those indicated on the Drairgs in 
accordance with sections 29 and 31 of the Public Roads Act. 
Aki the completion of the Contract the ownership of all quarries and borrow pits
shall remain with the Government unless otherwise directed by the Engineer. 

121 	 The Contractor sh:.l1 provide the Engineer %ith copies of all orde.rs for the Copies ot 
supply of materials and goods required in connection with the Works as the ordnrs 
Engineer may require. 

122 	 During the continuance of the Contract the Go%ernmenl may cause ether Works Other Works 
such as the installation or renioval or resiting of services to be carried out, on, 
through o.:adjacent to *he site. 

The Contractor shall at all times comply with the requirements of Clause 31 of
the Conditions of Cntract in respect of these and any other Works not included 
in the Contract and -hall allow reasonable access as approved by the Engineer on 
and through the Site of the Works to any other contractor or workmen sho may 
be working on or near the Site. 

123 Possession of the Site %ill be in accordance with Clause 42 (i)of the Conditions Posse-won
 
of Contract. Posession will be granted on the Contractor's written appl;-ation oftlwSito 
to the Engineer and the length to be handed o'cr at any particular time shall be 
generally in accordance with the Contractor's programme referred to inClause 14 
of the" Conditions of Contract and approsed by the Engineer. 

5 
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Tril pit
information 

Weathcr 
condiiOnls 

124 

123 

Inlormation regaiding the position of trial pits and the results of tests carried out on various samples of materials will be provided by the Engineer. The Contractor 
shall be deemed to hake considered this information carefulls during the prc-,.ira
tion of his tender, to assure himself of the characteristics of the materials andthe 
suitability of the plant and methods of working on which he has based his rates. 
The Contractor shall not be entitled to extra payment by reason of the ccurrenc, 
or effect of high ,inds, excessise rainfall, temperature, humidity or any other 
meteorological phenomena. 

Propamme 126 Further to Clause 14 of the Conditions of Contract the Contractor shall furnih 
to the Engineer kitrhin 15 days of the date of the acceptance of his tender a 
detailed programme of the orJ .rin which he proposes to carry out the Works. 
The programme shall include time and progress charts so th.t a:tual prt, .c,, on 
each operation can be shown against anticipated progress. Due allo,,ance should 
be made for the seasonal rains. Indication of requirements for possession of the 
Site should also be given. 

Facilitim 
forEnginee's 

staff 

127 Construction of houses, offices and laboratory facilities for the use of the 
Enginecr's Representate and his staff shall commence as soon as practicable 
after receipt of the Engineer's order to commence the Works. 1'cnding completion
of these facilities the Contractor shall provide alternatie temporary facilities on 
or near the Site. Such facilities shall be acceptable to the Engineer and payment
for them will be na :as set out in the preamble to the Bill of Quantities. 

ii 

Drawinp 128 The Contractor shall b-issued Nith tso copies of each of the Drasags hited in
the Contract Documents. \%Ten necessary the Contractor shall' also K supplied
kkith t'o copies of any further drawings khich may be issued Inaccordnce %ith 
the Conditions of Contract. Any additional copies of Draftines required by the 
Contractor may be prepared by the Engineer. 

165 

Prc'aation
of suney
markeri 

129 The Contractor shall locate and where possible preserve or else relocate all sursey
markers established for the construction of the road. Where such surey markerswill be destroyed, the Contractor shall accurately reference these to permanent 
concrete markers before work is commenced. 

Where it is likely that any survey marker which is the property of the Survey
Department \ill be disturbed the Contractor shall inform the Commissioner for 
Surveys at least 14 days before the marker will be endangered. 

Dimcnsioaa 
and Ic',cls 

130 All dimensions and leels shown on the Drawings or mentioned in documentsforming part of or issued under the Contract shall be -erlied by the Contractor 
or,the Site and he shall immediately inform the Engineer of aniy apparent errors 
or discrepancies in such dimensions or iels. 

Enginofr's 
ckacal and 

hstaff 

131 The Engineer will engage and employ his owul clerical and technical staff. A 
provisional sum has been included in the Bill of Quantities to cover the salaries 
of such personnel. 

Arnauty and 

acccM 

132 

When the Engineer's Representative so requires the Contractor shall provide him 
with cash of suitable denomination to make up pay packets. 
The Contractor shall ensure that, in carrying out the Works, lie causes no 
damage by plant, workmen, flooding, .ubsidence or othervse to property. tie 
shall take all precautions ta the satisfaction of the Engineer to ensure that such 
hazards are avoided and public amenity maintained. 
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The Contractor shall be responsible for providing and maint.-ining access to and 
along the Site for his own purposes, including whatever temporary river crossings 
he may require. 

133 Unless specificall% stated to the contrary the units of measurement to be used Units or 
throughout the Contract shall be based on the S.I. system. measuremt 

Abbreviations, %khcthersingular or plural, shall be as follows: 
Kilometre km 
Metre m 
Millimetre mm 
Hectare ha 
Square metre m2 

Cubic metre m3 
Litre I 
Milli tre nil 
Torne t 
Kilogramme kg 
Gramme g 

134 Certificates of completior will be issued by the Engineer in respect of the substan- Works 
tial completion of each length in vhich possession of the Site was initially given, duringpeiod 
The period of maintenance for each such length shall commence on issue of the of mainte. 
applicable Certificate of Completion. 

166 
After the Commencement of the Period of Maintenance, which shall normally
be 12 months, the Contractor shall do nothing which might endanger the safety 
of the public and he shall obey all instructions of the Engineer or other duly 
authorized person or authority. 

Throughout the Period of Maintenance the Contractor shall notify the Engineer
of the %,orkor operations lie intends to carry out on the Site and he shall obey 
any instructions which the Engineer may give as to the times and manner of 
working so that any inconvenience to the public is kept to a minimum. 

Provision is made elsewhere in these documents for an adjustment to the Tender 
Sum should the Eneineer direct that the Contractor's obligations for maintenance 
on any section of the Works terminate on the issue of the Certificate of Com
pletiun in respect of the final length. 

135 On completion of the Works the Contractor shall leave the Site in a tidy condi- 
tion to the satisfaction of the Engineer. 

.-rins or 
sit-c nnfcompletion 
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SITE CLEARANCE ANt) EARTV'ORKS 

201 	 The Contractor shall remo~e all anthills, ants' nests, gras,. bushes, clearing Cleiringtrees, stumps, roots and other %egetation, boulders, buildings, walls, fences,
spoil from the existing road or similar obstructions occurring within the 
boundaries of the permanent Works as defined by the Engineer. He shal! clear 
each part of the Site to the approsal of the Lngineer, after complying %ith
Clauses 102 and 103. Unless excavation is to be carried out, cavities left by
clearing operations shall be properly cleaned out and backfilled with suitable 
material as defined in Clause 214 and compacted in compliance %ith Clause 223. 
Cleared material. shall be burned or disposed of b) the Contractor in a manner
acceptable to the Lngineer. Such materials shall bt the propert, of the Contractor 
except in the case of materials classed as forest produce under the Laws of 
Mala ;i. The Contractor shall dispose of such forest produce as statwd above but 
must hold a Forest Licence if he proposes to remo~e any forest produce for his 
own use or sale. 

202 	 Topsoil shall not be removed fro. any area unless the Engineer so instructs and Topsoil
then not until excavation or filing operations are about to commence in
that area. Where the Engineer instructs the removal of topsoil on tie sites of
cuttings and emhxnkment it shail be excavated to the average depth and over
such Aidths as the Engineer shall direct. Such topsoil as will he required in the 
Works shall be stockpilcd within the road resere. Excavated topsoil surplus to
requirements shall be spread within the road r.-..zve to an even depth not 
exceeding 250 mm. 

203 	 Earthworks shall include all excavations, filling, embankment and cut forming. '_,finitionsand all other vork, operations and processes contingent upon or related toexcavation as required by the nature of the Contract. 

In relation to earth%,orks the following words and expressions shall have the 
meaning hereby assigned to them: 

(i) "Existing ground level" means the ground level existing before the 
commencement of the Works. 

(ii) "Stripped ground level" means the level 	 calculated by subtracting the 
thickness of topsoil dirxted by the Engineer for removal on any section of 
the Works from existing ground level. 

(,ii) "Finished excavation level" means the level nfcompleted excavatiox, af:er any
trin.raing. compacting and preparation of the excavtion as calcul itt-d from 
the Dra%%ings or as instructed by the Engineer. 

(i v) "Construction width" shall mea:n the width of the Permanent Works 
measured between the outer ,cxremities of the side drains, cutting or 
embankment sloix. as the case ma) be. 

(v) 	 "Formation levei' shall mean th. level of completed earthworks ready for
&,pavement constraction and shall be synonymous with "Subgrade Level". 

(vi) "Formation width" shall mean the width of the earthurLs measured 
between the points of intersection of side drain or embankment slopes at 
formation level. 

204 	 The following definitions -if earth%,orks material shall apply to this and other Ctassiiation 
Clauses of the Specification in which reference is made to the defined materials: ofexcavatcd 

material(i) "'Topsoil" shall mean the top layer of soil that can support vegetation. 

9 
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Gawal use 

168 Ifull 

Ezagvatioo
0(cuttis 

(ii) "Suitable material" shall comprise all material that isacceptable in accord
ance with Clause 214 for use in the Works and which is capable of compac. 
tion to the standards specified in Clause 219 to form astable fill having side 
slopes as shown on the Drawings. 

(iii) "Unsuitable 
include

material" shall mean other than suitable material and shall 

(a)material from swamps and marshes; 
(b) logs, stumps, roots, vegetable matter and perishable material; 
(c) slurry and mud; 
(d) anthill material. 

(iv) "Rock" shall mean solid material found in ledges or masses in its original 
position which can only be broken down by blasting or by the use of 
pneumatic tools. Solid boulders exceeding 0.40 m3 in volume encountered in 
general excavation shall be regarded as rock. 

205 The use of topsoil shall be restiicted to surface layers in positions not subject to 
loading by pavements or structures. 
No excavated suitable material other than surplus to requirements of the Contract 
shall be removed from the Site except on the direction or with tht permiss'on of 
the Engineer. 
If any suitable material excavated from the Site is, with the permission of the 
Engineer, taken by the Contractor for purposes other than the forming of 
embankments and other area of fill, sufficient suitable material to occupy, after 

c3mpaction, a volume equal to that which the excavated material occupied 
shall, unless otherwise direc-ted by the Engineer, be provided by the Contractor 
from his own resources. 

I 

Before commencing work on any section of the road, the Contractor shall 
ensure that he has adequate instructions concerning the use of suitable excavated 
material. 
Suitable material and topsoil surplus to the total requirements of the Works 
and all unsuitable materiel shall, unless the Engineer permits otherwise, be run 
to spoil in tips provided by the Contractor. 
Where excavation reve.ls a combination of suitable and unsuitable materials, 
the Contractor shall, unless otherwise agreed by the Engineer, carry out the 
excavati;.: :n such a manner that the suitable materials are excavated separately 
for use in the Works without contamination by the unsuitable materials. 
The contractor shall make his own arrangements for the stockpiling of topsoil 
and/oi suitable material, and for the provision of sites for this purpose. 
No excavation for any purpose whatever shall be made on the site, except as 
shown on the Drawings, without the permission of the Engineer. 

206 Hauling of material from cuttings or borrow pits to embankments or other 
areas of fill shal! proceed otly when sufficient compaction plant isoperating, 
at the place of deposition to ensure compliance with Clause 219. Any exceis 
depth excavated below the formation level tolerance specified in Clause 404 
shall be made good by scarifying and backfilling with suitable material of similar 
characteristics to that removed, and compacted in accordance with Clause 223. 
The slop--%of cuttings shall be cleared of all rock fragments which move when 
prised by a crow-bar. Where in the slopes of cuttings layers ofrock and softer 

10 
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m..eria; al'ernate and thc Engineer considers that the slope imnia.-diately after
dressing '!! not permanentlyl ithstand the effect of wcather, the Contiactor
shall excavate any insecure material to an approved depth and build up therest;hing spaces with Class E concrete or masonry using rock similar to the
adjoining natural rock so as to ensure a solid face. 

207 Blasting shall be carried out in strict accordance with the latest Government
Regulations, and at all times shall be carried out and supervised by fully qualified
persons in terms of these Regulations. If in any situat*on blasting is considered
dangerous, the Engineer's decision in this respect shall be final. Should anydamage of an% ). 9d occur, the Contractor shall be solely responsible for such
damage or an claims that may arise therefrom, and shall, at his own expense, 
carry out repairs or restoration as the Engineer may direct. 

Exploshe 
and bWasin 

Care shall be taken that no undischarged cartridges are allowed to remain in
the -xcavation. Careless or indiscriminate use of explosives will result in theEngineer withdrawing permission for their use and under such circumstances 
the Contractor shall resort to other methods of excavation. 
The Contractor shall obtain the written permission of the Engineer for each
location where the Contractor requires to use explosives. 

208 The sides of pits and trenches shall be adequately supported at all times. Alter- Excavation
natively, except where the Contract expressly reqc.Ires otherwise, they may be ofsuitably battered, foundationpits and 

Trenches and pits shall be kept free of water in accordance with Clause 21Q.
The bottom of all excavations shall be levelled carefully and stepped or benched 
horizontally as shown on the Drawings or as directed by the Engineer. Anypockets of soft material or loose rock in the bottoms of pits and trenches shall
be removed and the resulting caviti-s and any large fissures filled with Class E 

h 
19 

concrete. 
Immediately after the base of the excavation has been completed, and approved
by the Engineer, blinding concrete to Clasi E shall be laid as shown on the
Drawings or as instructed by the Engineer. 
After the placing of any blinding concrete required by the Contract, no trimming
of the side faces shall be carrieci out for 24 hours. 
All excavated materials from such excavations not required for refilling shall 
be disposed of in accordance vith the requirements of Clause 205. 
The Contractor shall make good with suitable material as defined in Clause 214 
or concrete as directed by the Engineer
(i) Any excavation greater than 

described in the Contract. 
the net volume required for the works as 

(i)Any additional excavation at or below the bottom of foundations to remove 
matenal which the Contractor allows to become unsuitable. 

209 Unless otherwise shown on the Drawings or directed by the Engineer all filling ta&ljlin
for this purpose shall consist of suitable material as defined inClause 214 ordeposited and compacted by approved plant. Timber sheeting and other excava- foundation 

pits andtion supports shall be c .refully removed as the filling proceeds except where they uuictn 
are req'iired by the Contract to be left in position, but the removal of such
supports will not relieve the Contractor of his responsibilities for the stability of 
the works. 

11
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Earh-4orks 
to be kept
free of ,ater 

210 Water shall not be allowed to accumulate at any point in the earthworks. The 
Contractor shall arrange for the rapid disposal of all water from ihe Works,
whatever the source may be, and shall at his own expense effectively drain and 

keep dr) the %%hole of the Works during the period of the construction. 

Such provision shall include carrying out the %ork of forming the cuttings and 
embankments in such a manner that their surflces hase at all '.ttrts a sufficient 
minimum crossfall and lonitudinal gradient to enable them to shed water and 
prevent ponding. 

Benching 211 In accordance tth the I)ra%%ings or %%here directed by the Engineer the 
Contractor shall exca ate benching innatural ground prior to the construc
tion of embankments. Excas ated ni.terial from benching sha,1 be placed to 
till or disposed of to the Contractor's tip as the Engineer directs. 

Pkca1at2on 
cron.n, 
embank-
l.cfl 

Where an% material belo%% the itural eround lesel under embankments or 
below formation lesel ilcuttings I's requircd to be excasated, it shall be remo,,d 
to such a denth and oscr .nch an area as sho%%n on the Drawines or directedby the Engpleer and disposed of to the Contractor's tip. 

formation 
.:ci in 
cuttinl 

The rc',ultant e\ca\ation shall be backtilled "ith -,uitable material as defined in 
Clause 214 and compacted as specified in Clause 223. 

170 

Nesertheless. \&here in these circumstmces such material has to be deposited 
below standing Aater the Contractor ,hall use approved granular material and 
such material may be deposited belo% Natcr without the associated use of 
compaction plant. 

Where dkrccted by tile Engineer appro ed iock till m:,ri-z, in accordance with 
Clause 215 shall be placed directk on the naturally occurring unsuitable material 
and compacted in aLcordance with Clause 224. 

If after the removal of material as specified in the first paragraph of this Clause 
the Contractor allows the material so exposed to reach a condition where 
compaction of backfilling is impracticable he shall make good at his own 
expense either by additional excavation and filling in the manner specified in 
this Clause or by waiting until the condition of the exposed material is it to 
receise the approsed backfill. 

Slips 213 During the excavation the Contractor shll limit vertical and other temporary 
faces to such heights as are suitable to the nature of the soil exposed. If in the 
course of the Works any slips, slides or subsidences extend below the line and 
slopes or below the levels shovn on the Drawings. the excess excavation shall 
be at the Centractor's own expense and he shall make good in a manner satis
factory to the Engineer unles the Contractor car. show that the slip, slide or 
subsidence was not due to his failure to comply with the Specification. 

Suitable 
matcrtai for 
filling 

214 Soils for fill shall be obtained from areas of cut. including side drains, or from 
approved borrow pits. Subject to the approval of the Engineer side drains may 
be wider,-d to provide additional suitable till. 

i 

Suitable fill material shall meet the following requirements: 

(i) The Plasticity Index (PI) shall not exceed 30'O. 
(ii) The percentage passing a .075 mm sieve shall not exceed 40%. 

(iii) The CBR swell shall not exceed I".'after soaking for 48 hours. 

12 
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(i%)The maimuni laboratory dr%density as determined by the 
Compaction Test shall not be less than 1,500 kg 'm3 . 

BS (Heavy) 

(% The material shdll not contain particl,:s with 
ceeding 100 mm c\cept in the case of rock till. 

a maximum dimension ex-

Where suitable materbals %sith dillering characteristics occur in the same area 
the Contractor sh;.ll be responsible for selecting those materials with the better 
engineering ch:tracteristics and rescrsing those for use in the upper layers of the
fill. 

215 Rock fiP shall lx-of ch a size t,.t it c.n he deposited in horizontal layers not 
exceedin, 450 mm loose deptb extendin,, oser the full width of the embank
ment. 

Rock fill 

No stone exceeding 3(X mm in any one direction or 0.15 m in volume shall be 
used in rock fi!! emb.,ni, nenr The Engineer rna% however allow the incorpora
tion of isolated bould :r, measuring not more than 900 mm in any one direction 
in embankments ,icr tL0.,r, rock tlil,at depths exceeding 1.50m below formation 
level. 

216 Embankments and ther areas of fill shall be formed of material defined as 
"suitablc material" in Clause 214 or where directed b. the Engineer, rock fill 
in accordance with (l.use 215. 

All earth~korks m.tteril placed in or belo%% embankments, below formation 
level in cuttings or elkewhere in the Works shall be deposited and compactedas soon as practicable after exca; tion iniayerN not exceeding 250 rrm thickness 

Forming (f 
n 

mntsand Other 
,areas of"fill 

before compaction. Subject to the Engincer's approval the loose dt.', !h of these 
layers m.!% bc dltered follov, oic the results of compaction trials. 

171 

Embankments shall b b.;It up evenl over the full width. During the construction 
of embanknents the (',ntrator 'shall control and direct constructional traffic 
unifornl% o~er the full "idth. D)amage to compacted layers of material by 
constructional traffic shall be made ,ood bs :he Contractor to the satisfaction 

The Contractor shall provide adequate supervision and ensure that only approved 

materials are incornoitied it.t c embankment. If any unsuitable or oversize 
material, or material \milil ha, not bean approed. is included it shall be removed 
from the emba,.mcnt and r'pl.iced v ith approcd m.-ter ial at the Contractor's 
expense. 

217 The material to be co0pa. liJs hi.jhe thoroughl. broken up over the full width 
and depth of the layer and dl! stonas. clod and lumps shall be broken down to 
comply vith Clause 21.. 

Preparation 
orformaterial 
cornpction 

If the material deposited as fill subsequently reaches a condition such that it 
cannot be compacted in accordance with the requirements of the Contract the 
Contractor shall either---
(i) make good by removing the material off the embankment either to tip or 

else%%here until it is in a suitablc ph. sical condition for re-use, and replacing 
it with suitable material, or 

(ii) make good the material b%mechanical 
s*:bilitv; or 

or chemical means to improve its 

(iii) cease Aork on the material until its physical condition is again such that 
it can be compacted as described in the Contrnr': 

13 
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The Contractor shall take advantage of the natural moisture content of the
material and add water as necessary in successive applications, evenly and 
unifo,".,t'y over the area to be compacted. 
The water shall be thoroughly mixed with the material to be compacted by 
means of suitable equipment. 
The material shall be compacted at the optimum moisture content of the material 
for the compaction plant to be used, with an allowable tolerance of plus one 
per cent and minus two per cent of moisture by ieight of dry material. 
Following approval by the Engineer the Contractor shall not vary his plant or 
methods without previously obtaining the Engineer's approval of such variation. 
The level of compaction to be obtained in any part of the earthworks shall be 
expressed as a percentage of the maximum dry density (MDD) of the soil at 
optimum moistui'e content as measured in the BS (Heavy) Compaction Test. 

cTheminimum standards of compaction to be achieved in fill shall be as follows: 
Depth below finished Afinimum permissible 

road level percentageof MDD 
150 mm-600 mm S5 
Over 600 mm 93 

Compaction shall be carried out evenly in a series of orderly and continuous 
operations over the width of the layer concerned and the length being compacted 
shall, where possible, be at least 300 m. 
The provision, trimming and disposal of additional material to ensure proper
compaction in side slopes shall be the Contractor's responsibility. 

The Contractor shall obtain the approval of the Engineer's Representative to 
each layer of fill before spreading a further layer on top. 
Testing will be carried out in accordance with Clause 222, aihough the Engineer 
may at any time carry out tests on compacted fill. If the test results when 
compared with the results of similar tests made on adjacent approved work 
show the compaction to be inadequate, the Contractor shall at his own expense 
carry out such further work as is necessary to bring the compacted fill within the 
specification. 
At the beginning of the Works, and from time to time as may be necessary in the 
opinion of the Engineer, the Contractor shall carry out to the satisfaction of the 
Engineer field trials to determine types of compaction equipment, suitable layer
thicknesses and moisture contents, all within the requirements of the Specific.
tion, for the placing and compaction of the various materials to be used in the 
earthworks. The sites of the trials shall be agreed between the Contractor and 
the Engineer's Representative. 
If compaction trial fill is placed as part of the Permanent Work, such fill shall 
conform to the requ.inents of the Speification and if it does not "omply it 
shall be removed or reworked until it confoims. 
The Contractor shall submit to the Engineer his proposals based on the results 
of the trials, for the placing and compaction of each variety of material to be 
used in the earthworks. including proposals :n relation to types of plant, numer 
of passes and loose depth of layers. Apart from the compaction trial, work shall 
not start on any particular variety of material until the Engineer has signified in 
writing his agreement to the Contractor's proposa!s for that material. 

14 
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Follo%ine approval by the Engineer the Contractor shall not vary his plant or 

methods vithout previously obtaining the Engineer's approval of such variation. 

[..:c. t%p, of fill material shall be compacted by plant which is suitable for the comPactio 

purpose. Suitable means shall be provided for compacting fill adjacent to Oquilrt 

structures and in other places where heavy plant cannot operate. The distribution 
of the wheels on any roller shall be such that the whole of the ground surface 

v.ithin the \%idth of the roller is loaded during each pass. Rollers or other heavy 

plant may be used in the vicinity of concrete structures only after the concrete 

h.!s been sufficiently cured and when the Engineer has given permission. 

The Contractor sha!l make such tests in advance of excavation as are conside~ed Tatins 

necessary b) the Engineer to determine the suitu.lility of materials to be excavated 
include gradings. Atterberg Limits, compaction andfor us--- as li.Tests may 

3
CBR tests and shall normally be carried out not less than once for every 2,000 m
of material to be excavated. 

In situ density tests shall be carried out at a Irequency of one per 100 m per layer 

or as directed by the Engineer. 

of unsuitable material, the CompctionBefore the placing of any fill, or after the removal 
ovr thegroudSulfce thcinhnk- o underoer the width of the carriageway and shoulders, or oversurface of the ground 


the bottom width of the embankment if the Engineer so instructs, shall be mam d
 
m cuttinwcompacted to a depth of 150 mm to 90'. of the maximum dry density (MDD) 

of the soil at optimum moisture content as measured in the BS (Heavy) Compao

tion Test.
 

Whetc the depth of construction below finished road level is less than 600 mm
 

or where the road is in cutting, the Engineer may, following the on embankment, 

results of tests, instruct the Contractor to excavate below ground level, or below
 

over such areas and to such depths as the Engineer may considerformation level, 
The surface exposed by this operation shall be compacted to 93" necessary. 

of MDIb to a depth of 150 mm and the void refilled with suitable material
 

to 95% of MDD. The rates of these operations shall be deemed
compacted 

to allow for any additional compacted fill which may be required to make up
 

or reduced by thethe compacted surfaces to the original levels the levels as 

removal of unsuitable material.
 

compaionEmbankments formed with rock fill as defined in Clause 215 shall have all voids 

filled %%ith approved fill material, and each layer shall be systematically corn- Of &wk fill 

pacted by at least eight passes of a towed vibrating roller weighing not less than 

3 tonnes, or a grid rollr r weighing not less than 13 tonnes dead weight, or other 

compaction plant appr. ":'ed by the Engineer. 

which is required in addition to that provided by excavation for orrow piusFill material 

Permanent Works, including side drains, shall be obtained from borrow ,.ts
 

which shall be located by the Contractor and approved by the Engineer. The
 
remove allContractor shall at his own expense provide all accesses, clear and 


anthills, ants' nests, vegetation, topsoil, rock, boulders and unsuitable or oversize
 

material and shall provide adequate supervision to ensure that approved material
 
is not contaminated with unapprovcd or unsuitable material. 

Borrow pits shall be excavated to regular width and shape and shall be cleared
 

upon completion so that the sides are neatly trimmed, topsoil replaced and the
 
that nob itom levelled and drained away from the Works in such a manner 

water will collect or stand in them.
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Settlenent of 226 
ereson 

Where, in the opinion of the Engineer, foundation conditions below embank.eflbank-kret uments may result in significant settlement he may instruct the Contractcgr to 
ii>~jsoff construct the embankments ...foundations in stages. In . ch cses sufficient time*. shall. elapsebetween the placing of successive stages to permit consolidation of the foundationto tale plact, to a condition where, in the opimon of the Enginemr. the additionof a further stage %ill not adversely affect the stability of the errbankment. 

,.Anttuls 227 Where anthill material is encountered on the site of new embankmcntsContractor shall exc.,vate to a depth of 0.60 m below existing ground level 
the 

an area overas directed by the Eneineer. The exc. iated area shall be trea!ed ithan appr,,ed pesticide and backfilled Aith suitable material as defined in Clause214 a;id compacted in accordance Aith Ciause 219.
 
Trimming of 228 
 The slopes of cuttirgs and embankments shall be trimmed to the slopes shownon the Drawngs. ,) as directed b%the Eneineer. Anv rockin or boulder appearingthe face of cutting or embankment shall be trimmed back to the corrtslope and i. addition any such 

Engincer 
rock or boulder shich in the ()pinion of theNunstable shall be completely removed and the re ulting ,oid filled".;irh compacted material to 'he approal of the Engineer.Soiling and 229 Where ,hovkn on the Drawings or directed by the Engineer the slopesrassirg of cuttm:s. embrmkinents and 'erges shall be coseied -%ith topsoil and lightly

.,iled to the compacted thicknes5 sutea in the Contract. 
All ,urfaces to ,raNed174 be shall immediately before grassing be reducedtilth and be free fromn stones. to a 

Grass of the "Kapinga" species or other approsed species shall be plinted bythe Contractor at 250 mm centres and watered at frequent intervals to ensurea quick and regular growth. 
The Contractor shall be responsible for the watering, cutting and maintenanceof all grassed areas during the period of the Contract.
 

Water. 230 

courum 

Excavations carried out in the diersion. enlargement, dcaepenin2 and stiaightening of existing watercourses shall include the operations of an" necessary trimming of slopes, grading of beds, disposal of exca,,ated materials and pumping,
+i timbering works and materials necessary for dealing with the flow of wate.-. 

Filling 231 Where waterc)urses hae to be diverted
existing from the sites of embankments orother works, the original channels shall be cleared of all vegetable growths a A 

seft deposits and carefully filled with suitable material as specified in Clause 214and compacted in accordance with Clause 219. 
Cleaing 232 Existine ditches and streams shall wlere shown on the Drawings be cleared byding, anremosng veetable growths and dep.,sits. The sides shall be trimmed throughoutand the bottoms uniformly graded and the ditches and streams kept clean andmaintained for the period of the Works. Material removed from existing ditchesand streams shall be disposed of in the Contractor's tips. 
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Section 1 -GENERAL 

1.1 GENERAL 
Dedtiol The Field Supervisor is the man rcsponsibie for the direct

supervision of the whole or any portion of the contract work carried out 
within a defined area or on a pa-icular length of road. Ht is the repre
scnative of, and is responsible to, the Engineer supervising the work on 
behalf of the Principal.

This man may be called by such other names, as Superintending Officer,
Clerk of Woirks, Works Inspector, etc. 

Athority. The authority of the Field Supervisor shall be that delegated 
to him, from time to tim-, by the Engineer. 

Hours of Duty. The Field Supervisor shall remain on duty continuously
while the work is in progress, unless otherwise instructed by the Engineer.

Prior approval shall be obtained for work outside normal working hours, 
except in case of emergency. Where such an emergency arises covering
approval shall be sought for the additional hours worked. 

Address. The Field Supervisor shall at all times keep the Engineer and 
the Contractor informed of his place of residence, postal address and both 
job and private telephone numbers. 

Safeey of Workme.. Compliance with the requirements of health and 
safety laws and regulations or industrial awards is the Contractor's re- 177
sponsibility, but auy shortcomings shall be reported promptly to the En
gincer.

Commonwealth and state acts, regulations, ordinances, codes and state 
road authorities' instructions relating to safety measures on works are listed 
in Appendix '. 

Relatioms with the Contracto . The Field Supervisor shall be firm and 
prompt in his decisions and provide, as quickly as possible, any informa
tion sought by the Contractor. He shall at no time delay the work un
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necessarily. He shall inspect all materials and works promptly. He shall not 
place himself under any obligation to the Contractor or any of his workmen 
and s!,.d not accept any favours frcm them. He shall deal directly with the 
r(,ntractor or his representatives on the work (see appropi iate clause of the 
General Conditions of Contract), and shall not issue instructions to the 
Contractor's workmen. 

The Field Supervisor shall notify the Contractor promptly of any de
parture from the drawings or specifications. Any dispute between the Con
tractor and any failure by the Contractor to adhere o the drawings and 
specifications after his attention has been directed to a departure therefrom 
shall be referred promptly to the Engineer. All instructions to the Con
tractor shall be given in writing, one copy being retzin,:,d and one forwarded 
to the Engineer. Any iostruction given orally to the Contractor must be 
confirmed in writing as soon as practicable. 

F.,quipment T-he Field Supervisor shall check that all equipment required for the proper supervision of the work is available to him, and shall 

ensure that it is properly maintained during the work and is retirned to the 
Engineer (other than expendable items) when the work is complete. A list 
of some items which may be needed is given in Appendix A. 

1.2 PUBLIC RELATIONS 
General. In all dealings with the public the Field Supervisor shall be 

courteous and co-operative. He shall on no account issue any statements 
concerning the work. Any request for information about the work shall be 
referred to tk Engineer. 

178 Right of Entry mad Resumption. The Field Supervisor shall ensure that 
satisfactory side-tracks and det3urs are available, where necessary, and 
that traffic using private vehicle entrances and side roads is restricted as 
"ttle as practicable. 

1.3 DOCUMENTS AND RECORDS 
Plans and Specificatioa. The Field Supervisor shall make himself 

thoroughly familiar with the drawings and specifications for the work and the 
requirements of the General Conditions of Contract. He shall report im
mediately to the Engineer any discrepancy or ambiguity he may discover 
in these documents. The Field Supervisor's copy of the drawings and speci
fication shall not be altered unless authorised in writing by the Engineer.
Any doubt the interpretation of the drawings, specification or other 
matters connected with the work shall be rcferred to the Engineer for 
direction. 

Wherever the specification states that a matter is to be determined 'by 
the Engineer', the Field Supervisor shall give the Engineer ample notice as 
to when his attendance is required. 

2 
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Propet" aWd Work-as-Execud Drawfngs. Each week the Field Super
visor shall plot details of the work done during the previous week upon his 
copy of the drawings or progress charts. The locations and dimensions of 
all additional works and amendments shall be carefully recorded. Upon
completion of the wcrk these drawings or charts shall be forwarded to the 
Engineer as a record of the work as executed. 

Progress Reports. The Field Supervisor shall at regular intervals, as 
directed by the Engineer, make out a progress report in the required num
ber of copies on the appropriate form. He shall retain one copy and forward 
the remaining copies to the Engineer. 

F=r bridges this may be reduced scale drawings of the side elevation and 
plan of the bridge, coloured to show the work done to date; for roads this 
may be a suitable bar chart or line diagram. See Fig. 1. 

An alternative method is to chart on the plans the completed work and 
the partially completed work. Charts of this type are necessary to assess
positively the position at any time against the approved programme of 
works. 

The charts should be available for inspection by the Principal or hisrepresentative at all times. Copies should also be submitted to support the 
periodic written progress reports as required. 

Diary. The Field Supervisor shall keep a diary which shall be written up
daily and which shall provide a permanent detaled record of the progress
of the work. The following information is to be recorded: 

* 	number and classification of men and plant engaged and their
locations on the work; 

" 	 materials supplied to the Contractor and received by him and 
materials on hand (see also Measurement Book); 

• 	 delivery, installation and removal of Contractor's plant and de
mils of major plant breakdowns and return to service; 

* 	 location and description of operations carried on each day; 
* 	dates of commencing and finishing various sections of the work; 
* 	dates of opening sections of the road to traffic; 
" 	details and dates of notification of authorised amendments to the 

drawings or specification, 
* 	details of any instructions or warnings given to, or important

conversations held with, the Contractor or his representative; 
" results of field tests on materials; 
" date and method of despatch of test samples; 
* 	particulars of detours including their condition and the date of 

opening or closing; 

3 
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PROGRESS DIAGRAM 

Period Ending: -- 7. 

Description of Work: . m • ..... " " . 

Date Commenced:5"/" 7
 

Expected Date of Completion: 2 4 Z'A-74
 

Distance from:
 

(kilomrn;:tres) 2- 3 44 6 7
 

Clear.ig ) XXXKXXXKXXXX)XX III il 

Fencing K-,)<X' X ()<KX XXO,)c),CX)€ 

i j ~Earthworks Vy y'xxX2XX llllll/ 

Culverts xX)CXX XxX x$7,)X(
 

Gravel Pavements X)c w >oX(
 

Bitumen Surface X)< XX(//I
 

Work in hand shown / / / / / / / 
Work Completed shown x x x x x x x 

6" .. .fSuperintending Officer 
....
- /-5"Date 

Fig. 1--Typical Progress Diagram 
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0 weather conditions, including approximate rainfall and tempera.

ture readings and their effect on the progress of the work;
 

* 	particulars of any delays which occur on the work and the reasons
 
for them;
 

* 	 remarks concerning any unusual features of the work or associated 
incidents;
 

* 
dates of visits to the site by the Engineer and important members
 
of the Contractor's company;
 

* instructions received from the Engineer,
 
0 where similar mr',.=Is are drawn from different sources the


locations of these materials in the work
 
On completion of the work the Field Superviscr shall forward his diary


to the Engineer.

Measurement Book. The Field Supe:v%or shall make all necessary meas

urements and shall keep such records of the receipt and use of materials
 
as will enable bim to certify that the specified amounts of the various

materials have been incorporated in the work.
 

For this purpose he shall keep an interleaved measurement book to 
record in duplicate: 

0 all measurements of c'ampleted .n; 
0 ruantities and types of materials as they are received; 
* details of duly authorised deductions and extras;
 
* 
details of any work being carried out by the Contractor on anactual cost basis, with a reference to the authority for the work; 
* 	details of the materials rejected or work condemned and dispospl


of rejtpctcd materials (this information should also be recorded hi
 
the Field Supervisor's diary).
 

In recording in his measurement book details of work carried out by theContractor on an actual cost basis the Field Supervisor shall .eparately
show for each job: 

" the number of men engaged, the hours worked by each and the
classification and the rate of pay foreach; 

" the amounts of materials used and their cost to the Contractor
 
at the site of the works;
 

" the make, class and other relevant particulars of each plant item

used and the ti., - worked by it;
 

* 	a description ..id final measurement of the work completed. 
T: Field Supervisor shall indicate the source of his information for the 

above four items and shall check the items with the Contractor, or his 
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representative, who is required to acknowledge the correctness of the in
formation by signing this record of work done. 

On the first day of each costing period, the Field Supervisor shall for
ward the original entries for the previous period to the Engineer retaining 
the carbon copy for his own use. 

TIAy Sheets. The Field Supervisor shall ensure that, where applicable, 
all tally sheets for material delivered are duly certified and sigred both by 
the Contractor and himself. 

Correspondence. The Field Supervisor shall keep copies of his outgoing 
correspondence in an interleaved correspondence book. 

Correspondence received shall be kept on a file and copies of any cor
respondence, other than that received from his employer, shall be referred 
to the Engineer. 

Security. Generally, the project diary, all contract correspondence and 
copies of any reports to the Engineer should be treated as confidential and 
be kept in locked drawers or cabinets when not n use and when the office 
is unoccupied for any length of time. 

1.4 	 PRELIMINARY WORKS 
Setting OuL It is the Contractor's responsibility to set out works, the 

Field Supervisor shall not set out any work, but shall make checks con
tiuually or arrange for such checks to be made. The position, alignment, 
grading and dimensions of the work as set out by the Contractor shall be 
compared with the drawir.s. Permission for work to proceed shall only be 

182 	 given when the Fiel-1 Supervisor is satisfied with its correctness. In general, 
such permission does not absolve the Contractor from his responsibility fog
the correct setting out of the work. 

Location of Services. The Field Supervisor shall ascertain the location of 
al public utility services in the vicinity of the work and, if it appears that 
they will be affected by the Contractor's operations, shall draw the Con
tractor's attention to their presence. He shall report immediately to ti En
gineer any damabe to the services resulting from the operations of the 
Contractor. 

1.5 ORDER OF WORK 
The Field Supervisor shall ensure that the order of works as decided by 

the Engineer is maintained. 

1.6 MATERIALS 
Geeral. The Field Supervisor shall, where applicable, measure the 

capacity of the Contractor's vehicles and plant, check the loading or charg

6 
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ig thereof, carry out all necessary tests or measurements and keep suchrecords of the receipt and use of materials as shall enable him to certfythat the specified amounts of the various materials have been delivered to
and used in the work.

Before any part of the work is commenced the Field Supervisor shallcheck that adequate quantities of all materials required are on hand or willbe available when required to complete that stage of the work.
The Field Supervisor shall ensure 
 that all materials used in the completed work have been tested or inspected and accepted as required by thespecification or directed by the Engineer. He shall report to the Engineerany material received on the work which, as far as he knows, has not beentested or inspected and shall arrange for inspection, sampling and testingto be carried out as directed by the Engineer. 
Materials Sppled to the Comtractor. All material iupplied to the Contractor by the Principal shall be checked for quantity and condition by theField Supervisor as soon as possible after its arrival in the pesence of the
 

Contractoror his representative.
The Field Supervisor shall obtain receipts (or copies) for all such material
suppEed to the Contractor and shall 
ensure that any damage or deficiency
in the material is entered on the receipts.

The Field Supervisor shall forward the receipts to the Engineer and re
port any damage or deficiency without delay. 

Sampling and Testing. The object in sampling and testing is to ensurethat the various materials used in the works comply with the specifications
governing the works. 

The procedure to be adopted in sampling and testing various maerials,together with the number and size of samples, are detailed in Section 2. Therequirements to be met in the tests are set out in detail in the specificationpoverning each particular class of work. A record of all field tests is to be
Kept (see Diary, Clause 1.3).

It is important that samples be forwarded for testing in time for the necessary tests to be carried out, e.g. 28-day concrete tests. 
Site Tests. Certain tests need to be carried out at the site of the work bythe Field Supervisor, who shall make himself thoroughly familiar with theprocedures for them. (For d.tails see Sections 2 and 3.) Other tests will be 

arranged by the Engineer.
The Field Supervisor shall draw the Engineer's attention to the need forthese tests in ample time for the Engineer to make such arrangements as are 

necessary. 
Fauity Materials or Work The Field Supervisor shall:
 

" forbid the use of materials and procedures which do not comply

with the drawings and specifications;


* require the removal or repair of faulty construction. 

7 
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Whenever practicable, reference is to be made to the Engineer prior to 
taking such action. 

1.7 EMERGENCIES 
The Field Supervisor shall notify the Engineer immediately any emerg

ency or unusual conditions arises in the course of the work such as ac
cidents, industrial dispute, serious scour, slips, fire, storms, and imminent 
floods. 

The Field Supervisor shall note the high water lcvel of any floods oc
curring during the progress of the work. Should a flood higher than that 
shown on the drawings occur it shall be reported immediately and the level 
reached recorded for future reference. 

1.8 	 CONTRACT PAYMENTS 
?r.,; ±aymnts. The Field Supervisor shall obtain from the Con

tractor, if required by the Engineer, a copy of the quantities which zhe 
Cuntractor proposes to insert in each progress payment claim. The Field 
Supervisor shall check and, if xcessary, wrect the quantities and hand a 
copy of the corrected list to the Contractor and also forward a copy to the 
Engineer. The copy forwarded t) the Eiigirnr shall bear the certificate 

'I certify that I Lave measured up the work done and materials 
on hand as at .. . . ............................ and the quantities
 
shown above are correct. 

(Signature) .. .......................... 
(Date) .. ....... ...................... ' 

184 Vlaldom. All extras and deductions on the contract will be ordered by 
the Engineer and measured by the Field Supervisor. 

Extras shall be measured as directed by the Engineer to enable payment 
to be made. This payment may be on the basis of one of the following: 

" In accor'ance with the existing schedule of rates, where applic
able. 

" In accordance with a new schedule of rates for work not covered 
by the existing schedule. 

* By day work or actual cost basis. 
Extras must be recorded separately in the measurement book and the 

date of the order by the Engineer recorded in the diary. 
Work shall not be commenced until the basis of payment is agreed to by 
a Contractor and the Engineer. 

1.9 CLEANING UP 
The Field Supervisor shall ensure that the Contractor cleans, tidies and 

trims the area before vacating the site. 
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Section 2-SAMPLING AND TESTING 
2.1 GENERAL 

The . bject in sampling and testing is to ensure that the various materialsused, or proposed for use, in the works comply with the relevant specifi
cation. 

Sampling is to be carried out in a manner which will ensure that thesample represents as nearly as practicable the material under consideration.
Set out in the following clauses are abbreviated instructions for samplingmaterials normally encountered in roadworks. These should be supple
mented by detailed instructions from the Engineer. 

2.2 SOILS AND 	 PAVEMENT MATERIALS 
'I 	 General. For soils with a particular specificd minimum quality and allpavement materials testing will be required to ensure they meet the specification. For this purpose, sampling of materials may be required when in a 

loose, blended or cow.racted state. 
Sample Size. 7-1 0 kg. 
Method of Sampling. 

(a) Sub-grade Materials: Without disturbing the sub-grade, remove any overlying pavement, sweep the exposed sub-grade surface and takesufficient material to provide the sample. For each type of soil classed asessentially similar, a minimum of one sample for each 300 m of road is required. The point each sample is taken from must be carefully selected totruly represent the range of variations in each soil classed as essentiallysimilar. 
(b) Pavement Materials: Pavement materials may be sampled andtested for control purposes in their loose state or, where several materials 

are to be combined, after blending has taken place. However, as the pave
ment material may break down during compaction, it must be tested forcompliance with specification requirements after final compaction.

Loose Materials: To secure representative sample; a much largerportion than the final sample size must be taken in the first instance.This must then be carefully coned and quartered to the required size 
on a clean impervious surtace. 

A sample to represent a rail truck or lorry load is taken as follows: 
" Remove the surface material at the centre and near each comer

of the truck to a depth of 300 mm. From the exposed surface ateach of these five sampling points take about 10 kg for large
gauge stone or 5 kg for fine aggregate. That is a total of 50 kg for
large gauge stone and 25 kg for fine aggregate.

* Combine this material and quarter to the required sample size. 
Return the remainder to the rail truck or lorry. 
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Completed or Existing Pavements: Prior to sampling, the surface is 
swept, and thoroughly dampened if it is dry and friable. A square hole 
is dug to the full depth of the layer to be sampled and the sample 
taken from the material removed. The minimum number of samples is 
one per kilometre where the material is similar; if the material varies 
more will be required. It is essential to select the location of the 
sample hole so as to represent the material. Samples should not be 
merely taken at regular intervals. 
(c) Compaction: Compaction is tested during the progress of the 

work. The maximum thickness of the loose layer before rolling is usually 
specified. The standard of compaction is measured in-place either by the 
sand replacement method or proof rolling or other method as directed by 
the Engineer. 

2.3 TARS AND BITUMINOUS MATERIALS 

Smple Size. One I;tre. 

Metod of Sampling and Testing. All tars, bitumen, bitumen emulsions 
and asphalts shall be sampled and tested in accordance with the require
ments of the following appropriate Australian standard: 

A10, Residual bitumen and fluxed native asphalt for roadmaking 
purpose 

A63, Road tars 
A 131, Cutback bitumen 
A156, Bitumen emulsion (anionic) for roadmaking purposes.186 

NOrs: The above standards are currently being revised in metric units. 
An abbreviated description of the sampling procedure is given below: 

(a) Road or Rail Tankers andPortable Tanks: The material must be 
made fluid by heating. Separate portions are taken from the top, middle 
and bottom of the tank by lowering a closed metal container carrying a 
litre sample tin. This container is lowered to the required depth, opened by 
remote control to allow the tin to fill, then closed and withdrawn from the 
tank. The three portions are mixed thoroughly and the sample is then taken 
from the mixture. 

(b) Drums: Tieat each batch or lot of similar material as the unit for 
sampling. From each unit a portion of the contents shall be taken from a 
number of drums which shall not be less than the cube root of the number 
of drums in the unit. 

The contents of each drum sampled must be thoroughly mixed before 
pouring off a portion of the contents. Approximately equal quantities are 
taken from each drum sampled, these are then mixtd and the sample re
quired poured off from this mixture. 

10 
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2.4 PRECAST CONCRETE DRAINAGE STRUCTJRES 
Generally concrete pipes, culvert sections and earthenware pipes are 

tested before despatch. The Field Supervisor is required to check that all 
such items have been accepted by or on behalf of the Principal, reach the 
works undamaged and are properly stacked after receipt. 

2.5 CONCRETE CONSTITUENTS 

Aggregaes. 
(a) Sample Size: Coarse aggregate greater than 9-5 mm--45 kg. 
(b) Method of Sampling: All coacrete aggregates shall be sampled in 

accordance with the requirements of AS 1141, Methods for sampling and
testing aggregates. An abbreviated description of the procedure is given
below: 

Road or Rail Trucks: The sampling procedure for each rail truck or 
road lorry is as described in Clause 2.2(b), Pavement Materials.
Stockpiles: From each stockpile one sample is taken to represent each 
200 m3 or part thereof. 

The sample is taken by digging down to the mid-height of the 
stockpile at five places, one at the centre and one near each corner,
and taking a sample portion as prc.-iously described (see 'Loose 
Mateials' under Clause 2.2(b)). These are combined as before to 
represent each small stockpile or each section of a large stockpile

3which contains approximately 200 m . Corner samples from adjacent
sections must be a reasonable distance apart.
Cement: One unopened bag (40 kg) for each 100 bags or small lot 
received is to be forwarded for testing unless directed to the contrary
by the Engineer. 

Mixing Water: 
" Sample Size: Two litres. 
* 	Method of Sampling: When a sample is obtained from a stream 

or lake the sample must be taken by dipping from below the sur
face well out from the stream bank or lake edge. 

The container, a glass stoppered jar, and the utensils for taking
samples must be clean and should preferably be washed in the 
water to b--sampled. The container should be securely sealed be
fore despatch.
 

2.6 CONCRETE MIX 
Sample Size. Approximately 70 kg, sufficient for a slump test and two 

150 mm dia. X 300 mm long test cylinders. 
11 
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Method oN Sampling. Fresh concrete shall be sampled in accordance with 
the requirements of AS 1012-Part 1. Method for sampling fresh concrete. 
One concrete sample, representing a batch, is usually taken from the mixer. 

Preparing Test Cylinders. Concrete test cylinders shall be prepared in 
accordance with the requirements of AS 1012-Part 8, Method for making 
and curing concrete compression, indirect tensile and flexure test specimens 
in the laboratory or in the field. An abbreviated description of the pro
cedure follows. 

The steel base plate of the concrete test cylinder mould is placed on a 
suitable level surface, the mould is then placed on and clamped to the 
plate. 

The me';Id is filled in three (3) approximately equal layers each layer 
being compacted by tamping with at least 25 strokes of a 15 mm diameter 
steel rod 600 mm long tapered for a distance of 25 mm to a spherically 
shaped end having a radius of approximately 5 mm. The surplus concrete is 
struck off, the surface smoothed and the mould covered with a cap plate. 

The moulded samples are kept on bite for a period not less than 18 
than 72 hours in a store where they are not subject to temhours nor more 


peratures outside the limits set out in the following table.
 

7 day testClimatic Zone 28 day test 

max. min. max. min. 
cC 0C cC OC 

Standard Temperate 
Climate 33 13 28 18 

Standard Tropic3l 
Climate 35 19 31 23 

Nor: The standard tropical climate includes Queensland, the 
Northern Territory and that portion of Western Australia 
north of latitude 25" South and the standard emperate 
climate includes Tasmania. Victoria, South Australia, 
A.C.T., New South Wales and that portion of Western 
Australia south of latitude 250 South. 

2.7 REINFORCING STEEL 

Sample Size. Round or deformed mild steel bars-two samples 750 mm 
long. 

12 
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*fLabelling 


Method of Sampling. Reinforcing steel is gencraly tested before despatcb

to the works, but if samples are required the Engineer will direct the
 
method of sampling to be adopted.
 

2.8 PAINT 
Sample Sim.
 

Paint-500ml
 
Unmixed Pain:Material--oil-500 ml
 

pigment-200 g
 
Method of Sampling.

(a) Paint: The paint is mixed thoroughly then the required volume
 

poured off.
 
(b) Unmixed PaintMaterial: For the oil and each pigment the required


volume is taken from the separate containers.
 

2.9 DESPATCH OF SAMPLES 
GenraL The method of labelling, packaging, identifying and despatch of


samples taken in accordance with an Australian standard is speciaed in the

standard and these requirements should be followed. The follc wing clauses
 
briefly summarise the minimum requirements necessary.
 

and Identification. A label, with the forwarding address on one

side and the sender's name, location of the work, disti-,6uishing mark of the

sample and the date it was taken, clearly shown on the reverse side, is to 

be securely attached to each sample.
 

Packaging.
 
" Glass containers are to be securely sealed and crated to prevent


damage during transit.
 
* 	Bagged materials must be despatched in clean canvas bags (not
 

sugar bags) strong enough to prevent damage during transit or loss
 
of fine particles.
 

* 	Concrete cylinders are to be packed so that they are kept damp
during transit.
 

Advice of Despatch. Advice of despatch must be forwarded separately

direct to the consignee stating the method of transport and the terminal to 
whicl the samples have been sent. 

Time of Despatch. Samples must always be despatched to reach their
destination in time to enab.e testing to be completed within the specified
period, e.g. 28-day concrete compression tests. 

13 
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Section 3 - SITE TESTS 
3.1 GENERAL 

Site tests are those necessary to control day-to-day operations on con
tract roadworks. They are usually simple in nature but do not replace the 
more detailed laboratory tests which may be necessary for complete quality 
control. 

Site tests do not replace acceptance tests that may be required for 
materials at their source of supply. 

3.2 AGGREGATE TESTS 

Mechanical Analhsis-Fine and Coarse Aggregates. The mechanical 
analysis of all aggregates for compliance with the specification should be 
done in accordance with the requirements of AS 1141, Mehods for sampl
ing and testing aggregates. The following abbreviated description is suitable 
only for control tests. 

A weighed quantity of dry aggregate (see Table 1) is passed through the 
specified set of sieves by continuing the action of sieving until less than 
one per cent of the weight retained on each sieve is passed through that 
sieve during the last minute of sieving. 

The weight of aggregate passing each sieve is expressed as percentages 
of the weight of the whole sample. 

TABLE 1 

190 Minimum Sample Sizes 

Maximum Size of Material Minimum Size of Sample 
Present in Substantial 

Proportions 
mm kg 

40 25 
28 10 
20 5 
14 2-5 
10 1.0 
7 0.5 

Tests for Impwities in Fine Aggregate for Concrete. Tests for impurities 
in aggregate should be done in accordance with the requirements of 
AS 1141, Methods for sampling and testing aggregates. The following 
abbreviated description is only suitable for control tests. 

14 
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A graduated bottle capable of holding more than 350 ml is usitally used
for this test. First place 125 grams of fine aggregate in the bottle and then
add a three per cent solution of sodium hydroxide until the total volume
amounts to 350 ml. Shake the bottle and if necessary add more solution to
bring the total "olume to 350 ml. 
 Insert the stopper in the bottle, shake it
 
again and alloi. to stand.
 

The existence of organic impurities is indicated by the colour of the
 
liquid after 24 hours. If the colour is deeper than light amber there is 
an excess of organic impurities in the aggregate. 

Tests for Balking of Fine Aggregate for Concrete. The test to determine

bulkirg of aggregate should be done 
 in accordance with the require,;entz
of AS 1141, Methods for sampling and testing aggregates. The following

brief description of the test is only suitable for control purposes.
The fine aggregate is placed loosely into 
a suitable container, levelled,
the height H measured and the aggregate emptied into a second container.

The first contaicr is half filled with water and half the fine aggregate
poured back and rodded until its volume is a minimum.
 

The remainder of the fine aggregate 
 from the second container is thenadded and also r,.dded. The top surface of the inundated fine aggregate is

levelled and the height H, measured.
 

The percentage of bulking is then equal to:
 

HHI )xo"/X 100 

3.3 CONCRETE TESTS 

Slamp Test. The slump test for concrete shall be performed in accordance with the requirements of AS 1012-Part 3, Determination of theconsistency of concrete (slump test). The following brief description of the 
test is only suitable for control tests. 

A slump cone is placed on a level surface and is filled in three (3) approximately equal layers with freshly mixed concrete, each layer should
be approximately one-third of the volume of the cone. Each layer is tampedevenly over the surface with 25 strokes of the tamping rod (see Clause 2.6).

After the top layer has been tamped the surface is struck off level withthe top of the cone so that it is exactly filled. The cone is then removed byraising it slowly and carefully in a vertical direction allowing the concreteto subside. The raising of the cone is to be completed in approximately I * seconds without causing any lateral or torsional displacement of the con
crete. 

The slump is the difference in millimetres between 6'e height of the cone 
and the height of the vertical axis of the subsided concrete. 
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Section 4- INSPECTION GUIDE 

4.1 GENERAL 
T1 Field Supervisor should always bear in mind that both he and the 

Contractor are employed by the Principal to achieve a satisfactory com
pletion of the Contract and that they should work together to this end. 

AU inspections should be carried out promptly and all decisions sought 
by Le Contractor should be available in sufficient time to maintain 
progress. 

4.2 MATTERS FOR INSPECTION 

GeneraL The following matters are usually common to all road construc
tion works but eah job may have additional features which are peculiar to 
that job and which should be considered. 

Although they are the Contractor's responsibility, the ;Field Supervisor is 
required to ensure the Contractor complies with the specification, and other 
requirtmen:s, on the following matters. 

Provision for Traffic. Ensure that the Contractor meets the specification 
on: 

0 safety, adequacy and maintenance of side-tracks or detours, as 
well as the provision for tralfic through the works under all 
weather conditions; 

192 * proper maintenance and location of signs and lighting; 
* 	stability of tempocary barricades under all weather conditions; 
* 	provision for safe guidan.- of traffic through or around con

struction operations. 

ProLection of the Public and Property. Enstre that the Contractor meets 
the specification on: 

" protection of the public from the construction operations; 
" adequacy of warning to, and control of, the public when ex

plosives are being used; 
" control of construction operations to prevent damage to adjacent 

property; 
• 	 security of plant and equipment when unattended, and parking 

plant clear of travelled ways when unattended; 
" 	adequate protection for the public at all excavations especially 

adjacent to public thoroughfares. 
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Sde Comsbtio- Practices. Ensure that the Contractor meets the specfication on aU specified safety regulations and requirements. (The requiroments of the relevant statutory authority must be met at all times.) 
Access to 	and Securily of Abutting Propertie Ensure that reasonable 

access to abutting properties is maintained as required by owners.
When fences 
 are breached ensure that adequate arrangements are made
to protect and secure the property. 

Public Utilities. Ensure that adequate provision is made :o protect public
utilities wjihin the works site. 

Setting Out. Ensure that the works outset by the Contractor are in
accordance with the plans and specifications. 

Earthwerks. Check whether the following ccmply with the specified requirements or, if not specified, comply with goed practice. 
0 Suitability of soils for embankments. 
* 	Clearing of embankment foundations and removal of all soft 

spots and unsuitable materials. 
* The depth of loose layers being placed and suitability for compac

tion and final compaction. 
* All plant necessary is available, suitable, and in good order. 
* The dimensions of cuttings and embankmentc. 
* 	 The line and level of completed work. 
* The trimming of batters, slopes, drains.
 

Drainage. Ascertain 
 whether the following comply with the specified re
quirements or, if not specified, comply with good practice.

* 	The position, level and line of culverts, kerbs and gutters, gully
pits, etc. 

* Foundation and suitaL lity of bedding.

" Laying, jointing and type of drainage units.
 
* 
Back filling material and compaction.
 
" Head walls and cut-off walls.
 
* 
Formwork, formiwork stability, reinforcement, construction joints

and dimensions of cast-in-place structures. 
* 	The adequacy of inlet and outlet drains. 
* 	Disposal of subsoil water. 

Pavements. 
* Ensure that the pavement material is acceptable. 
* Check that the compaction, pavement depth, width, finish, line 

and level is acceptable. 

17 
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9 Ensure that the surface of the gravel pavement is sound, swept, 
and ready for treatment. 

* 	Check that the primer, aggregate and binder have been approved, 
are available and that the road temperature is satisfactvry. 

* 	Check rates of application and details required tor surfacing 
treatment, including road and binder temperatures. 

0 	Ensure that all plant necessary is available, suitable, and in good 
order. 

* 	If premix surfacing mr-terial is to be used ensure that: 
(1) 	 the mix has been approved; 
(2) 	 paving and compaction plant is available, suitable, and in 

good order; 
(3) 	 the compaction, rolling and finish is satisfactory. 

Rmdsde FunDture. 
* 	Inspect guidepost" for dimensions, delineators, location ad 

fixing. 
0 Inspect safety fencing for dimensions, location and fixing. 

Cosing of Works. Ensure that: 
all commitments to property owners in respect of fences, gravel 
pits, access roads and similar matters have been finalised; 

4 all rubbish, fallen timber, temporary buildings and the like have 
been satisfactorily disposed of and the job left clean and tidy; 

* all detours, side-tracks, signs, etc. have been removed; 

* all job records are complete and handed over to the Engineer. 

18 
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APPENDIX A 

EQUIPMENT 

Field Supervisors should ensure that they have available suitable equip
ment for the proper supervision of the work. This will include appropriate 
items from the following check lists. 

Al. Plans 
Drawings and specifications for the work-at least two copies (one full 
size to the scale drawn, and half size copies as required). 

A2. Stationery 
Diary (A5 size) with one day to each page 
Correspondence book (A4 size with carbon paper) 
Envelopes 
Measurement book (A5 size) 
Field pocket notebook 
Pens (red and black) 
Pencils 
Timber crayons 
Level book 
Supply of labels (for samples) 

A3. Tools 
Steel tape 30 in 
Metallic tape 30 in 
Dumpy level (or equivalent) and staf 
Spirit level 
String line and line level 
Two plumbobs 

19 
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Mason's trowel 
Hand scoop 
Prospector's pick
 
Carpenter's rule
 
Claw hammer
 
Axe 
Round mouth shovel
 
Mud pick

Straight edge 3 m lo:.g
Pavement cross section template 

A4. Te~ting Apparatus 
Set of sieves 
Scales and weights
Concrete test cylinder moulds (in sets of two)
Base plates not less than 9 mm thick complying with the requirements of 

AS 101 2-Part 8, Method for making and curing concrete compression,
indirect tensile and flexure test specimens in the laboratory or in the 
field 

Steel rod 15 mm dia., 600 mm long and tapered for a distance of 25 rinm to 
a spherically shaped end having a radius of approximately 5 mm 

Slump cone 
Three graduated sample botut., of at !east 350 ml capacity for fine aggre

gate impurity tests 
Graduated glass jar for said bulkirg test 
Litre of 3 percent sodium hydroxide solution 
One dozen press lid tins of 2 litre capacity
Spring balance 15 kg capa, -ty 
Whisk broom 
Scale graduatea in millimetres 
One dozen approved sample bags 
Compaction test equipment 
Tleanometer-maximum-minimum and recording

special type for measuring concrete temperature
Graduated glass cylinder- I litre capacity 

AS. Safety Equipment 
First-aid kit
 
Safety helmet
 
Suitable working gloves
 
Safety glasses
 
Safety boots
 

20 
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JOURNAL OF THE 
CONSTRUCTION DIVISION 

RECOMMENDED STANDARDS FOR THE RESPONSIBILITY, 

AUTHORIT-=, AND BEHAVIOR OF THE INSPECTOR 

B) ::b Committee on Impection
 
of the Construction Division
 

Constructors, owners, designers, and independent inspection agencies have 
all expressed dissatisfaction with present day inspection practices and with the 
qualifications of the inspector. It has been estimated that the situation of 
inexperienced inspectors plus overzealous inspection practices is adding about 
$500.000,000 annually to the cost of construction nationally.

The Committee on Inspection recently completed a comprehensive question
naire project in which all segments of the construction industry were given 
an opportunity to express their views on the subject of inspection, its problems, 
and their solutions. The information received was evaluated, summarizd, and 
published in the September, 1972, Journal of the Construction Division (1). 201 
Many areas requiring needed improvement were identified, among them being: 
(1) Responsibility; (2) authority; (3) behavior; (4) fees for inspection services; 
(5) salaries; (6) training; and (7)certification. 

The Committee chose the areas of responsibility, authority, and behavior 
of the inspector for its first project of recommended standards. These standards 
are applicable to construction projects, in which the owner is represented on 
the site by an inspection team headed by a resident engineer and including 
a chief inspectcr to supervise a group of inspectors. Many of these standards 
can also be applied to projects having only one or two inspectors. 

Tl,. st'sndards presented are the Committee's recommendations on what the 
responsibilities, authority, and behavior of a qualified inspector should be. They 
also reflect the thinking of those members of the construction industry who 
participated in the questionnaire project. 

A; .2prerequisite to any consideration of standards for establishing responsi
bility, authority, and code of ethics of the inspector, certain conditions have 
to be assumed or established. These relate to qualifications and other matters 
having to do with thec.pability of the inspector to assume responsibility, exercise 

Note. -Discussion open until November 1. 1975. To extend the closing date one month, 
a written request must be filed with the Editor of Technical Publications, ASCE. This 
paper is part of the copyrighted Journal of the Construction Division. Proceedings of 
the American Society of Civil Engineers. Vol. 101, No. CM, June, 1975. Manuscript 
was submitted for review for possible publication on December II, 1974. 
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authority, and behave in an appropriate and effective manner. 

The contract documents require the conractor to furnish experienced person. 
nel. The same shou!d apply to the owner's inspetion team; it should be staffed 
with knowledgeable qualified people. 

Eductlon.-The inspector should have sufiient formal education to gi: 
him the capacity to under-tand the engineering principles involved in the 
construction of the work he is to inspect, an education equivalent lo that of 
engineering technician. 

Tr-lnln.-Training in this context means learning, through ex erience, how 
to perform the duties of an inspector. The learning experience should be under 
the supervision of a construction engineer or experienced construction inspector. 
It also includes specific instruction relating to the particular work in vhich 
he will be engaged. The instruction should provide thorough indoctrination in 
technical .:iatters specifically related to the particular work to bt: inspected 
and in matters pertaining to the inspector's behavior. 

Personality.-To be successful in his work, the inspector must merit the respect 
and confidence of those he works fur and of those whose work he inspects. 
He must be honest and fair, exercising his responsibilities with firmness and 
good nature. He hould work cooperatively with the conu'actor but in such 
a way as not to prejudice his basic responsibility to the owner. 

Compensaton.-The inspector must be adequately compensated for the re
sponsibility he is called on to assume and for the authority he is delegated 
to exercise. The inadequately compensated inspector is a prime target for pa, off, 

202 will obviously be un.ermotivated, and most likely be unqualified. This can 
be related to the fe;.s paid for inspection services, for the amount of the fee 

will generally establish tho salary levels. 

The inspector is responsible for seeing that the work he is inspecting is being 
constructed in accordance with the requirements of thc plans and specifications. 
This, however, does not give him the right to unnecessarily or willfully disrupt 
.he operations of the contractor. In the performance of his assigned duties, 
the inspector assumes the following responibilities: 

I. He must become thoroughly familiar with the plans and specifications 
as they apply to the work he is to inspect, and he should review them frequently. 
The inspector must be capable of recognizing immediately if the work he is 
inspecting conforms to the contract requirements. 

2. If any material or any portion of the work does not conform to the 
requirements, the inspector should so notify the contractof. tell him why it 
does not conform, and record it in his daily report. Should the contractor ignore 
the notice and continue the operation, then the inspector should promptly advise 
his supervisor. 

3. As a member of the. construction team, the inspector must perform his 
duties in a mnner that will promote the progress of the work. He should 
be familiar with the construction schedule and know how the work that he 
is inspecting fits into the overall schedule. Completion of the work within the 
contract time is of importance to the owner also. 
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4. The inspector must studiouslyavoid any inspection, testing, or other activity 
that could be construed as a responsibility of the contractor; otherwise be may 
prejudice the owner's position.tn the event of a disrute or claim. This applies 
particularly to the contractor's quality control prouram for testi and inspectng 
his aterials and workmanship, as a pan ol his contract stresponsibility. 

5. When the inspector is assigned to an operation, he should cover it as 
long as the work is proceeding or see to it that another inspector takes over, 
should he have to leave. This applies particularly to work that will not be 
viewed again, such as driving piles, laying pipe in a trench, and placing concrete 

6. The inspector's daily report should include a recording of the day's 
happenirgs, the contractor's activity on the work he is inspecting, instruc,;uns 
given the contractor, and any agreements made. The inspector must remember 
that in the event of cortact disputes, his daily reports assume legal importance. 

7. In the matter of on-site testing, tests should be performed expeditiously 
and carefully; test samples carefully handled and protected; and test failures 
reported to the contractor without delay. It is a needless waste of time and 
money when a contractor is informed of an unsatisfactory result of a test that 
was performed 2 or 3 days previously. 

8. Inspections and tests should be promptly made and timely: 
a. Materials should be checked as soon after they are delivered as possible. 

An inspector who rejects material after it has been placed in its permanent 
position is not working in the best interest P' the owner. 

b. Preparatory work such as clean up inside the forms, fine grading of 
footing areas, winter protection for concrete, etc.. should be promptly checked 
to minimize delay to subsequent operations. 

c. Work should be inspected as it progresses. For example, postponing 
the inspection of the placing of reinforcing steel and other embedded items 
until they are 100% complete does nothing but delay progress. 

d. An inspector has the responsibility to be available at al1 times to provide 
prompt inspection, and a decision on accep:ance when required. A contractor 
should not be required to delay his w'ork while the inspector is locating his 
supervisor to make this decision. Of course, by the same token, the contractor 
is expected to give adequate notice to the inspector when he (the contractor) 
will be ready for inspection on an operation. 

9. If any specified tolerance governing the contractor's work is found to 
be unrealistic, it ii the responsibility of the inspector to so report it to his 
supervisor. 

10. Too literal an interpretation of the specifications can cause probiems if 
it is not applicable to the particular situation. In such insteaces, the inspector 
must review the conditions and seek guidance fr,u his supervisor, if necessary. 

11. Whenever possible, problems should be anticipated in advance. The 
contractor's supervisor may seem to be unaware of a slee" or other embedded 
item that must be set in the forms. It is incumbent upon the inspector to point 
this out to the supervisor. By this advance notice, th inspector contributes 
to maintaining progress of the work. 

12. Uncceptable work should be recognized in its early stages and reported 
to the contractor before it develops into an expensive and time-consuming 
correction. The notification should be confirmed in writing where necessary. 
For example, if the contractor is using the wrong form lining, stockpiling 
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una.cep!a1-! select backfill material, or placing undersize nprap m;.terial, he 
should be informed of 'his at the first opportunity. An inspector who has 
thoroughly familiarized him.elf with the contract requirements can recognize 
these situations almost immediately. 

13. Occasionally a problem may arise which the inspector is unable to handle 
by himself. He should report this t, his super%,isor for piompt action. Unresolved 
prob!ems can sometimes deselop into critical situations x'd claims. 

14. Rather tiu-n make a hasty decision, the insr ior should thoroughly 
investigate the situation and its possible consequences. Many embarassing 
situations develop from decisions made prematLre:y. For example, a request 
by the contractor to be permitted to begin placink concrete a: one end of a 
long footing while his men arc completing the reinfcrcing at the fa. end should 
be given consideration and not be automatically denied. If necessary, the inspector 
should seek advice from his sup'rvi, or. 

15. When work is to be correLted by the contractor, the inspector should 
follow it up daily. Otherwise, the corrections may be forgotten or the work 
soon covered over. 

16. The inspector should stand behind any decision he makes on the contractor's 
work. An untrue denial by the ,nspector may cause immeasurt.able damage 
to the relations between .ontractor and inspection personnel. 

17. In the course of his work, the inspector must be capable of differentiating 
between those ;Items that are essential and those that are not, as defined by 

H his supervisor. 

18. The inspector should be safety minded. If he observes a dangerous condition 
on the job, it is his responsibility to call it to the attention of the contractor 
and then note it in his daily report. The mere physical presence of the owner's 
representative on the site makes it his responsibility to report a recognizable 
unsafe condition. 

19. The inspector has a responsibility to be alert and observant. He should 
report to his supervisor on Pny situation that he thinks may cause delay in 
the completion of the project. 

Aurpwr 

The inspector must be delegated certain authority if he is to perform his 
duties properly. His close working relations with the cortractor demand it. 
The inspector should use his given authority when the situation demands it. 
He should not, on the other hand, abuse it. Also, the contractor is entitled 
to know when his work is not proceeding in ai, acceptable manner: 

1. The inspector should have the authority to approve materials and workman
ship that meet the contract requirements and he should give this approval promptly, 
where necessary. 

2. The inspector should not be given the authority, to order the contractor 
to stop his operation. When a contractor is ordered to im, 'iately halt an 
active operation it becomes a costly item to him, particula if expensive 
equipment and material such as concrete, are involved. If the stop order is 
not justifiable by the terms of the contract, the contractor has just cause to 
demand reimbursement for the damage he has suffered. Because of the nature 
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of his duties, the inspector cannot become familiar with all details of the contract 
nor with all the other contractual relationships. Authority for the issL ance of 
a stop order should be left to Ih.- judgment of the resident engineer. 

3.7w inspector should not iave the authority to approve deviations from 
tie contract requirements. 

4. The inspector should not r,!quire the contractor to furnish more than that 
required by the plans and specifications. 
5.The inspector should not onder any circumstances attempt to direct the 

contractor's ,ork; otherwise, the ;ontracto: may be relieved of his responsibility 
under the contract. 

6. Instructions should be given to the contractor's supervisors, not to is 
workmen nor to his subcontractors. 

There are three relationhips that are inevitable parts of an inspector's life 
and work: (I) His rel .!onship with his fellow inspectors; (2) his -lationship 
with his supervisors; and (3) his relationship with the contractor. 

Fellow Inspectors.-The inspector must maintain a relationship of mutual 
respect, confidence, and trust with his fellow inspectors. This is accomplished 
by being diligent and thorough in keeping his associates informed of his activities 
and in relaying instructions and other information pertinent to the overall 
inspection activities. 

Supevisors. -The inspector must similarly maintain a relationship with his 
supervisors which will insure mutual respect, confidence, and trust. He must 205 

be able to take and execute orders and accept d&.cisions gracefully. He should 
be diligent in keeping his supervisors fully informed of the progress of theinspection and be particularly alert to observe and report to them matters that 

may be critical in the event of a dispute or claim. 
In exercising his authority, the inspector should keep foremost in his thinking 

that his authority is a delegation from his supervisors and he should act accordingly 
in making decisions. He should recognize that there will be situations on which 
he should seek advice from his supervisors and should promptly seek such 
assistance before making the decision. 

Contrctors.--The inspector must assume and maintain an attitude that is 
impersonal, agreeable, and cooperative with the contractor and his work force. 
He should studiously avoid familiarity and accept ino personal favors from the 
contractor. He should also use tact when pointing out deficiencies to the contractor 
and his staff. An inspector's behavior can materially help to improve or disrupt, 
the relationship between contractor, inspection personnel and owner: 

I. Personality differences or preassumed evaluation of the contractor by an 
inspector should not be permitted to interfere with or affect the inspector's 
working relations with the contractor. An inspector should not pr,.judge the 
contractor. He must begin on the premise that the contractor is fair-minded 
and intends to do a good job. 

2. Criticism on or off the job, of the contractor or any of his employe-ts 
by the inspector, is unwarranted -nd dangerous, and should not be tolerated. 

3. U the inspector has made a wrong decision, he shotld have the fortitude 
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to admit it. It is recognized that no one is perfect.

4. When dealing with the public the inspector should be courteous and respect 
their rights. The resulting go,dl public relations will benefit all concerned.

S. The inspector should be alert not to allow himself to become involved 
in the contractor's labor relations. Th;. .. trhie .- 'ntractor's responsibility.

6. The inspector should never discss his persona; -1roblems with the contractor. 
This can sometimes lead to an unhealthy relationship. 

7. The inspector should guard against developing an adversary attitude toward 
th: contractor. 

The Committee believes that these recommended standards for inspectors
will, if adhered to, materially help to improve working relations and progress 
on the site and at the same time reduce the delays, extra costs, and inferior 
construction that plague so many projects. 

The contractor and the owner assume certain obligations and responsibilities
by virtue cf their signed agreement. The contractor is required to furnish workmen 
skilled in the type of work they are to perform. By the same token, the owner 
is morally bound to furnish a qualified competent team to inspect the contractor's 
work. Advance knowledge of the inspection team by a bidder during the bidding
period will often resuft in an ,-j ,Zt, bid figure.

T"he Committee wishes to thank the members of the construction industry 
for their assistance through participation in the questionnaire project, and also

206 C. L. Gallimore, former committee member, for his assistance in reviewing 
this paper. 

Respectfully submitted, 

Joseph Artuso 
Henry J. Cermak 
Alfred W. Maner 
Bernard F. Perry (deceased) 
Orrin Riley 
William R. Waugh 
Bertold E. Weinberg 
Michael C. Wilkinson 
Joseph Goldbloom, Chairman 

I. 	"Summary Repcit of Questionnaire on Construction Inspection.- by the Task Committee 
on Inspection and Testing of the Committee on New Construction Techniques of the 
Construction Division, Joseph Goldbloom, Chmn.. JoumoJ of the Coputrction Divsiono,
ASCE, Vol. 98, No. C02, Proc. Paper 9192, Sept.. 1972. pp. 219-234. 
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The lisP was initited in 1976 to respond to concepts of 

employment creation and rural development embodied In the 1976/78 

Development Plan fc K"nya. Thb Development Plan stipulated that 

major emphasis should be placed opon the improvement of secondary 

and minor roads in the rural areas, especially in those areas with 

a high agricultural potential cad an imadeiquate existing road 

networt. The staudards of the roads to be constructed were to be 

related directly to the anticipatod traffic volumes.
 

This has meant that the design of the minor access roads under
 

the lakP, which were expected to carry low traffic volumes,' could
 

be adapted to the use of labour-intensive construction methods. it
 

was decided to use these methods in the belief that they would be 

technically and economically justifiable. Consequently, the NhRP 

has become the first road-constructiom programme in Africa where 

210 	 laour-intensive construction methods are implemented ona a large 

scale. In the event this faith in labour-intensive construction 

methods has been justified. by constructing good-quality roads at 

low costs the PRuP has proved that labour-intensive construction 

methods are economically and technicalll C".able, provided that 

organisation and management techmiques are adapted to their use. 

Furthermore, the Programme has shown that tmL8 type of conctruction 

technology is eminently suited to the socio-economic envirowmest of 

many developing countries. 

This statement merits some elaboration. In Kenya, me well as 

in most other developing countries, labour is relatively abundant 

and cheap, while capital is scarce. Nevertheless, capital-Ltensive 

' Less than 30 vehicles per day. 
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aed laboer-saving technologies from the developed world are usually
 

tramuplanted to developing countries without having been adapted to
 

the prevailing conditions in these countries. 

The um of alternative technologies ore adapted to these
 

conditions was generally ignored, mainly because of the belief that
 

more labour-based technologies are backward and inferior in terms of
 

quality and productivity. In addition to this negative attitude 
a
 

number of institutional constraints 
should be mentioned. First,
 

there Is usually a serious shortage of local technicians. Noreover,
 

because the educational systems and syllabi 
 have been taken over 

fiom the developed world, the few technicians that are available are
 

only conversant with capital-intensive technology. Second, the
 

administrative systems, personnel, in
e.g. procurement, the
 

construction industry are geared 
to the use of capital-intensive 

methods. Third, research on the Improvement of traditional 211 

technologies has hardly been done, vhih is reflected in the fact
 

that tools and equipment are not suited to heavy construction work,
 

and organization and sanagement t(chniques have hardly been adapted
 

to the use of labour-intensive methods. Finally, financial 

assistance to development programmes is often tied to the purchase 

W5 foreign tecanology.
 

the ILO was requested to provide advisory services on the 

design, planning, progressing and organisational aspects of the 

RAP. the ILO was approached because its Technology and 'sployment 

Branch had for a number of years carried oet research on the 

identification of alternative technologies which are technically and 
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economically viable, and a part of this research had concentrated 

epas road construction. a 

The initiation of the &oral Access loads Programme seant a 

major %reakthrough, becase it provided the opportunity to test the 

results of ILO and orld Bank research om a large scale and to prove 

that labour-based technologies are sot isferior. 

is the lASP the development of local resources is emphasized. 

There is a high involvement of local personnel. The training of the 

supervisory personnel is specifically related to the management of 

large numbers of carkers. 

Furthermore, now planning, programming and ozgen/mational
 

peosedures have been developed. losearch was carried out on tools 

and equipment to improve their quality.
 

Decentralisation of planning was realized by delegating the 

responsibilities of the initial screening and selection of the 

access roads in their respective areas to ODistrict Development 

Committeess.2 Consequently, the rural communities at the grass-roots 

level have boo Involved in the identificatioe of the roads to be 

constructed. The selection of thes roads was done In accordance 

with guidelines established by the loads Department of the linistry 

of Works.
 

I See, for instante, D. Lal, son or *achinese: a study of 
labour capital substitution i& road construction in the Philippines, 
TLO, Geneva, 1978. H. Rllal and G.A. Edmonds, anual on the 
Planning of Labour-Intensive load Coastruction, ILO, Geneva, 1977. 
1310: Substitution of Labour and Rquipent in Civil Construction, 
Phase I report, 1972, and Phase I! report, 197e. 

8 A District Development Committee comprises representatives of
 
the various ministries, the local administration and members ot
 
parliament of the district.
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The Prograse ban a very lo foreign ezchange slemeat. 

Because the roads have bae constructed using mainly local 

resources, the foreign echaage coposeat has bom am low as 25 pet 

cot, whereas the foreign exchange componeat in elipment-Latessive 

projects of this kind commonly exceeds 50 per cent. Staff wages 

accounted far 12 per cent and casual wages for 47 per cent of the 

total expenditure. 

The book is subdivided into two parts: text ead appendices.
 

i The test discusses the mst important aspects of the BA|P is a
 

general fashion and refers to the appendices for sore detailed 

i 	 technical information. It should be kept in mind that the 

deacriptions, data and figures used in the text and appendices aLe 

related to the existing environment in Kenya. Furthermore,, it 

should b%, reiterated that the book describes the existing systems 

and procedures as developed during the course of implementation of 213 

the Programe. It is felt that a detailed analysis of these systems 

and procedures is outside the scope of this book. 

Section 1 of the text describes the inceptioa and 

implementation of the Program". and the scope of the technical and 

financial assistance given to the UhiP.
 

The organisational structure of the Programme is discussed is
 

section 2. 

A description of the work of the Technology "Jit& is given in 

section 3. section 4 describes the selection mad technical aspects 

of the access roads constructed under the VARP. The planning, 

I The Technology Unit, financed by the lorld Dank, was a multi
disciplinary group which advised the Ministry of 3orks on the 
implemontation of the Programme from January 1976 to August 1978. 
Their work was a natural consequence of the work carried out uader 
the IO/ILO/NOUID study. 
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Oranisation and management of a large-scale labour-inteasive 

project, both at headquarters ad at site level, are crucial and are 

described and evaluated in sections 5 and 6. 

Section 7 discusses recruitment procedures and motivatioa of 

the workers and refers to the payment system used In the RA2P. A 

decriptio of the site arrangements and cecrstructioa activities can 

be found in sectios 8. Section 9 shows how the training of 

personnel van pleased, organised smd executed. In this section the 

recruitmeat of supervisory personnel and the contents of the various 

courses are also briefly discgaae4. In section 10 a description is 

given of the organisation of road maintenance, which is carried out 

aking use of some of the workers who had been employed to construct 

the road. Finally, in section 11, the relevance of the 351P to 

other developing countries Is defined. This section also indicates
 

in which areas future research would be useful.
 

The appendices with their detailed descriptions of the design 

standards, the construction activities, the average task rates, the 

expenditure control procedures and the administrativo systems as 

applied in the DRAP uill be of particular interest to those 

officials who will be involved in the actual execution of similar 

labour-intensive construction works. 

The tet will provide useful information on an alternative way 

of road construction to planners and chief executives in developing 

countries, who are interested to apply esployment-generating 

Indigenous technologies, provided these can be implesented 

efficiez.'ty and effectively, i.e. without adversely affecting cost 

and quality of the product. 

Further, it may be a useful source of information for 

officials of donor agencies who in principle night be interested in 
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the poesibility of financing laboar-intensive construction 
programmes, but would like to have more information as how a large
scale labour-iatensive road-constructlo 
project can be implenented. 

It in hoped 
 that this document will contribute to a 
reorientation towards the Un of appropriate technology, i.e. a fair 
judgement in each particular came - takini into account all the 
relevant parameters  of the optimum nix of labour and equipment, a 
six that will be different for each country aad possibly even for 

eac.S region in a particular country. 

215 
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2. ORG&NISITIOBIL STRUCTO'UI 

The RAIP was a new type of prgramme for Kemya and for the 

Ministry of lorks (I0W)I, the executing ministry. in particular. It 

was therefore recognized at an early stage that, for a largo-scale 

programme such as this, a new branch within the NO* would be 

required to mseo a flasible approach inside the existing 

structure.
 

Consequently, the Special Pxojects Branch was eatablished at 

the begrding of 1975. This branch was to Ne responsible for the 

planning, managemant and organisation of the BARP and the 

*Gravelling Prograameo, a major gravelliag ezercise, designed to 

improve the staad&LI of the secondary read network.
 

The branch is headed by a Chief Superintanding Engineer (CSF), 

216 who is responsible to the Chief Engineer (loads). It has functional 

links with the Staff Training Departaent (section 10) and the Foads 

Departaent, Planning Section. Early 1979 the managerial staff of
 

the BLIP at headquarters, responsible for the executiom of the works 

carried out under the Programme, coasisted of a teams of five civil 

engineers, one mechanical engineer and one construction 

superintendent. Most of these posts were filled by expatriate 

staff, provided inder a GOK/UUDP/ZLO tchnical assistance agreement. 

In this period, however, it was the intention to revise the 

organizational structure to a decentralised version. BotL the 

contra~l.A anA A& -efto.1 structures a=e described in Appeniz 

1. This reorganisation was intended to provide a sore effective 

supervision in the field. The reorganisation could be implemented 

a Appendix 1 shoos kow the 112P headquarters and field
 
organisatiou are structured and describes in detail the
 
responsibil:"ties of the various categories of managerial and
 
supervisory staff.
 

1.
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at this 
 time because the administrative 
systems, developed and
 

tested by the technical assistance specialists, were fsuctiolag
 

adequately 
and were suited to the requirements of the j*31. Various
 

manual nd guidelines veze available for Uit 
Engineers and
 

techn.cal 
 and administrative 
 staff who implemented them
 

satisfactorily. 
 In other words, the design and experimanal phases
 

were over and the time had come 
 to concentrate on the improvement of 

the efficiency. It was recognised that the measure 
 of success of
 

the use of labour-based methods primarily depends on 
the level of
 

supervision ard it was felt that a decentralimed organisauton would
 

be sore effective in this respect.
 

There waE, 
 however, another isportant reason to decentralise
 
the Programme structure. 
 It had alriays been tho interiton that the 

RIP 
woald continue in another fashion once the construction period
 

had finished. Since labour-based construction 
and maintenanci 


methods had 
 proved to be viable and effective, the ROn had decided
 
that the PAFP 
 should be gradually trasforoe into betterment and
 

maintenance programme. loreover, 
 the use of 2zour-based meIkods
 

would be extended to 
 include the maintenance of thfi cassified minor 

road network.
 

The reorganisation of the Programme would provide a 
 basis to
 

implement this policy on a provincial level. 

The existing administrative organisation at headquarters in 

respect of accounts, racursent and personnel matters would be 
maintained. In The field, IS RAP Engimers/Fiel," Supervisors 
inder 

the over-all supervision of initally four and at a later stage six
 
DivisionalO Enginears 
 would be responsible for the running of 
 2
 

Units. It was expected that, as soon as the reorganisatioe had been 
carried through, the DIP engineer posts could be gradually taken
 

217 
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over by Ofield supervisors" with tb, responuibility for two units 

only. These field supervisors could be lower qua lfied, e.g. haviag 

a diploma from the Kenya Polytechnic. 

The day-to-day running of the indtvidual BAR Units I the 

responsibility of Officers in ChargeO (OC), the most senior level 

of supervisory sta:f. 

Depending on the circeastances, a centralimed or decentralised 

system is used in the field. In a cotralimed system the units 

nader the charge of an engieer/field sspeLvisor share storage, 

office and culvert manufacturing facilties. In a decentralised 

system these responsibilities are delegated to the OIC. 

Transport costs "tll be greatly reduced &ad it will take less 

tie aad effort to solve small administrative problems at uit level 

218 	 if a decentralised system is used. Furthermore, there will be a 

clear dividing line between the uaits Is terms of the responsibility 

for administration, planning and execation of the construction work 

and project management. Each officer is charge will have his ow 

responsibilitiom without any possible confusion. 

In a centralised system, however, the engineer/field 

sapervizor in charge has a far greater opportunity to supervise, 

manage and control the ongoing activities. it would appear that the 

extent to which the system can be decentralised depends on the 

geograptical situation of the Units, the abilities o! the officers 

in charge and the availability of vital r-.-as 4" - .rticular 

area. In the 3E3F it has become apparent that in most cases OIes 

need a certain period of experience in their jobs before 

respozibiLties for store management and logistics cam be handed 

over
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So I.ANNIIG. 3P ITI5G. COMTIOL lID PIOCU IUEIT 

AT LN RZIDOUIITERS
 

5.1 	 Centralised plannina, revrting
 

and control
 

The systems used in BRP for planning, reporting, expenditure
 

control and procurement have 
 been adapted to the exlsting structures
 

within the Ministry of Works. Them systems would hate to be
 

adjusted for each different country to suit the structure of the
 

Public Works Department there. The systems have changed during the
 

course of the Programme in the light of the lessons learnt 
and the
 

recommendatioas made by the ROU/ILO/NOtID 
study and the World
 
ank/ODM-sponsored Technology Unit.
 

Is the Programme was financed by a variety of donors, it was
 

necessary to set up an effective centralised system of physical and
 

financial planning as soon as possible. A basic planning system was 

required in order to eflectively control the large number of Di 

units, This vouid ensure that each unit would receive its requisite 

supply of tools, equipment, materials, trained personnel and money. 

Furthermore, it sould enable 11IP Ig to control the technical and 

financial situatiom of each unit and to produce plans of critical
 

steps, staffing and resource requirements.
 

For 	 the smooth working of the planning syetes& it was 

necessary that targets in terms of required output of kilometres of 

road were establisned. This would ensure that the supply of 

resources could be calculated and organised well in advance. 

Another prerequisite was a good system for planning and reporting at 

sits level so that a continuous flow of data froe the units to
 

& See 	 section 6 and Appendix 5 for a detailed descriptios. 
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headquarters could be established. This would enable headguarters
 

to adjust quickly to different situations. For example. It ight 

become necessary to provide more gravelling equipment to units 

gravelling targetsoperating in a certain area to keep up with the 

adjust output targets for units operating predominantly in a
 

certain type of terrain.
 

or to 


oroblems encouLtered b7 bo 

staff of the Rural access loads Prograne were due to ti fact thbit 

management and control systoes had to be developed while tie 

programme was being Implemented. The lesson to be learnt here is 

that any programs* of an Innovative nature should establish 

rystes prior to programme implementation by 

There is no doubt that so&* of the 


management and control 

executing a small-wale pilot project. the data and reoto of this 

be evaluated so that the full-scalepilot project should then 

220 project can be more effectively implemented. 

5.2 Ixoeaditure control at headuartors 

The RABP in financed by a number of donor agencies, who all 

require individual justifications and statements of account beftXa 

are 

provided by the Government of ensya.) Also each agency has its own 

set of rules regarding the reimbursement of expenditure. One agency 

will reimburse a fixed amount per kilometre of road produced; others 

will reimburse for the cost of a Uit; however, some sill pay for 

one thing an4 not for another; for example, expenditures incarred 

for the provision of (emi) permanent base camps are asully not 

reimbursable. The RAPP accousting system, 

they agree to reimburse expenditures. (Initially the fends 

therefore, had to be 

designed. to suit the donor requirements. appendix 3 describes the 

workings of this system in detail. 
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5.3 Procnoemnt of toals and eamunmest 

Prcurement of hand tools for the RANP had been arranged 

through the existing procurement sortes of the ministry of Works. 

Orders were made in advance to the Supplies Branch of the linistry. 

If the tools were not available tenders were called anA submitted to 

the Central Tender Board for contract awardiag. Unfortunately,
 

during the first phase of implementation, purchases for the PURP
 

were normally made on the basis of price only, while other factors
 

such as quality and design were hardly coasidered. Although this
 

approach might be quite practical and justified under normal
 

circumstances, it wax not suited to the tvecific requiresents of the
 

lIsP, since tools for labour-intensive road construction are used
 

intensively and in difficult conditions. It was clear that thet
 

procurement system had to be adapted is order to ensure that tools 

would be bought on the basis of acceptable and approved 221 
specifications rather than on the basic of price only. It was felt 

that, even though the unit oost would be higher, the purchase of 

well-designed heavy-duty good-gnality tools would reduce 
the over

all cost to the PUP not only as a result of greater life expectancy 

but also as a result of improved productivity. 

The Central Tender Board recognised that the miListry of Works 

recommendations oe this issue were sound: it has been possible to 

procure tools of the desired quality and design since the beginning 

of 1978, based on specifications prepared by tbe 80.1 

During the growth of the Programe a number of lessons have 

been learnt in respect of procurement. It is crucial not only that 

sufficient quantities of tools and equipment are available well in 

9 These specifications covered wheelbarrows, shovels, hoes, 
forked hoes, bashknives, crowbars, axes, nattocks, and handles for 
shovels, hoes, and pickaxes. 
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advance but also that appropriate tools of good de61sn sa quality 

are provided. 

To determine the types of tools to be ordered, It Is a 

prerequisite to consider the function, use and aser of the tools. 

@uat will be the function of the tool (digging, loading, aproediAg)? 

On which type of soil will the tool normally be used? that will be 

the physique of the average user? (This in of importasco as It will 

determize characteristics mach as length of handle and meight of 

blade.) A proper handle Is of utmost importance as It lflaaocem 

the productivity of a tool. Not only because a tool with am 

*appropriate well-designed handle is easier to Un but also because 

Its breakdown ti.e will be reduced. OlpproriateO in this context 

means that the handle should be adapted to the function of the tool. 

Tam handle of a striking tool, sucb as as axe for example, will need 

222 	 to be of a different shape and material than the handle of a digging 

tool such as a jembe or the hadlo of a loading tool such as a 

shovel. 

In respect of manufacture and procurement, the following
 

general 	 iasses ed to be considered: 

(1) ?be quantities of tools required. 

(II) 	 ?be existing capacity for local manufacture of the 

zecommended tools, In terms of technical and financial 

capabilities of local manufacturers to produce the 

required quantities of good-quality tools. 

(iii) 	 The scope of Increasing the existing capeclty for the 

local manufacture of tools. 

(iv) 	 now is the procurement of tooll presently orgasnied and 

will it be possible to use this existing procurement 
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system? If not, should it be adapted to suit the
 

specific requiresents of a large labour-based programme?
 

Iv) mill it be feasible to adjust 
 -his system in such a 
sanner that good-quality too~m in sufficient quantities 

can be obtained from 
local sources?
 

Appendix 4 describes how the procurement of tools and light 

equipment for and within the lAmP is organised and lists the tool 

requirements for a Dl Unit.
 

223 



224 

Compendium 16 Text 9
 

- 31 

6. PLIUXIN AND SoUVET AT 091? LEVEL
 

6.1 Itrod ioni.U
 

The SAI engineer works within a framework of guidelines set by 

the NAB so. These guidelines cover such issues as personnel 

matters, accounts, procurement, equipment and accommodation. The 

RARP management ba tried to standardlse all the above aspects as 

much as possible, which Is reflecttd is the stosdardisation of BAiP 

accommodation, offices and stores. 

in addition to the more specific issues mentioned above, 

general guidelines have been established in respect of compensation. 

public relations, communications, theft, and handover of 

responsibilities. 

6.2 flanng of S.onstruction rolictn

lth Iit"1_2urve
 

The planning system of the HIP is based m the assumption 

It should always be possible to specify the resources required 

for each unit six months in advance. This mass that the 

construction projects scheduled to be carried out in the next six

month period by a particular unit are identified In terms of name,
 

length, and the estimated required man-days and finance required. 

In order to achieve this, the RAP engineers are Vequired to submit 

a priority list and a construction programme for a period of 12 

months which should be updated regularly. The surveying and
 

preparation of road construction projects ore done six months is 

advance. Specific information on the roads proposed to be
 

constructed in a particular district are available is the evaluation 

reports for rural access roads. an described Is ection 4, these
 

that 
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are prepared for each district by RLnistry of lorks Planning 

Zagineers, based at IQ, in conjunction with the Rural Access Roads 

Engineer, the Distric Dovelopsent Officer and the District 

Agricultural Officer. This report gives information on agricultural
 

potential, population the
in soee of influence and access. In 

addition to this, each road is briefly described, comments are made 
I on soil types, river crossings and problems 
to be expected.
 

Alignments are apped on 1:50,000 scale saps. This road survey will 

normally have been done by the BAN engineer or his officer in 

charge. 

As the &ret covered by an BAR unit is usually quite large, a 

zone of first priority for construction has to be selected by the
 

District Development Coahittee. This In importaat 
because the 

construction sites should be kept as close as possible together In 

order to iLiLsoe transport and comunication costs and to ensure 225 

that supervision can be carried out efficiently. Naturally, when it 

Is evident that not enough labour is available to carry out several 

projects simultaneously in a certais area it In umavoldable to 

disperse the projects over a bigger area. 

Further important issues to 
 be dealt with before detailed
 

project planning 
Is started are the right of way and compensation. 

As explained earlier, only crop compensation for crops which have to 

be destroyed to allow the road through is paid Is Kenya. This seans 

that metLngs with the local administration and the .farmers
 

concernad have to be organised where these issues are explained very
 

clearly. fhen 
 farmers insist upon land compensation gad an 

alternative route is not practical, construction of that particular 

road will be postponed or even totally cancelled. 



226 

Compendium 16 Text 9
 

- 33 -

Appeadix 5 shows the existing planning, programmaig &&a 

reporting arrangements within the U3P and describes boo the 

overseer, after work targets have be established by the enganeer, 

preperee his work programmes *nd organises h"s labour force. 

IFnally, it discms bow the data on input and output are processed 

from the site through Unit headquarters to the 3&B3 headquarters. 
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7. ICUUITZIT AND NOTIVATIOu 

7.1 recruitment orocedueM for 

lisp personnel
 

lithin the establishment of the tARP there are three cate

gories of labour: head office paid, works paid and casual employees.
 

(a) Readooffise-oaid RON employve 

Them officials are paid from the 1O0 head office regular 

budget and are permanently employed. Usually they are qualified 

supervisory staff. They are not recruited by the BlIP manageemt 

but by the 80 head %;ffice. A number of this type of staff vere 

temporarily posted to the RIPP to assist with the implementatioL of 

the programme and to alleviate the urgent need for higher-qualifid 

personnel, especially whet the programse had just been initiated. 

(b) wok-.Ld mLou~au 

These officials are paid monthly, but are not employed on a 

permanent basis. They caa be dismissed at one month's notice, 

although this rarely happean is practice. Bost 806 staff fall into 

this category; clerical personnel, supervisory personnel, drivers, 

plant operators, etc. They enjoy social benefits as stipulated in 

the wCode of Regulatioas- for Kenyan civil servants. 

orks-paiLd staff have been transferred from the RON 

establishment to the VARP in much the same manner as head-office

paid staff. Hoever, the PAR engineer can also recruit his works

paid personnel from outside the 01. The candidates can be employed 

if they are gualified to hold the position for which they apply. 

227 
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Santor works-paid staff wLl. mormally be recruited by Bit IQ 

since they must be recruited through a body called the -hublic 

Se:vice Commision, who examine their experience and 

qualifications. A problem with the recruitment of senior waorts-paid 

staff ha been that many candidates who had the necessary abilities, 

willingness mad experience did sot have the educational background 

and academic qualificatios required by the civil servioo. they 

could therefore not be recruited. although probably uavoidable 

this is unfortunate since the required attributes for personnel 

within the RIP are sore related to man-management abilities, the 

ability to work without supervision and with common sense thun to 

academic qualifications.
 

Is the field It ham fortunately been possible to fill most of 

the •epervisor posts with young enthusiastic former headman who 

228 could be employed at a salary scale below the senior works-paid 

salary scale. 

All works-paid employees recruited from outside the ministry 

of Works are recruited on probation for a period of three months. 

During this period their performance can be aesessed and the 

employment can be terminated without the ome ontbhs notion 

applicable to regular wOrks-paid employees. 

(cM casual employees 

These are employees locally recruited for the execution of the 

constructinD un-'e. .4r wages are calculated on a daily basis, 

i.e. they will be paid only for the days on which they actually
 

worked. They enjoy no social benefits and can be laid off when they 

are no longer required. 
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Casual labour is recruited on or very near the road which will
 

be constructed. The conditions of employment are explained and the
 

workers are required to sign a contract of *mploysent when they are
 

recruited. By signing the document the employee agrees that he has
 

understood and accepted the conditions of work. When the persons
 

applying for work outnumber the jobs available, workers are selected
 

on a random basis to avoid charges of corruption and favouritiss.
 

Two systems have been used for selection:
 

(i) 	 Each candidate is given a numbered ticket. If 4CO candidates 

were present each candidate would have a number between 0 and 

400. The duplicates of these tickets are placed in a 

container from which they are drawn one by one. The number of
 

the duplicate is called out and the holder of the original'
 

will be recruited. The recruitent continues until all
 

available vacancies have been filled. It is also possible to 


continue after the recruitment has been completed in order to
 

list the remainder of the rpplicants on a reserve roll, so
 

that they can be called by the local adinistration when
 

required. However, it is oftea more practical to organise
 

another recruitment day.
 

(ii) 	 The number of applicants is counted and tickets are prepared 

with "yes" and "no" inscriptions. The total number of the 

"yesO and Nno tickets equals the number of applicants, while 

the number of Oyes" tickets represents the available
 

vacancies. Each applicant is then asked to pick one ticket
 

out of the container in which the tickets are placed. Special
 

care ban to be taken that the details (nase, age and na8e of
 

chief) of the successful applicants are noted as soon as 6e
 

ceceives his ayes* ticket and that the ticket is returned to
 

the clerk immediately. This is necessary io prevent the
 

229 
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successful appicant from selling his ticket to somebody who 

had not been so lucky.
 

The second method is a lot quicker than the first and is 

therefore easier to use, especially when large numbers of people are 

Involved. However, for the reasons described above, the recruitment 

has to be strictly controlled in order to avoid abuse.
 

Recruitment is done with the assistanco of the local 

administration. The chiefs and subchiefs are usually enlisted to 

arrange the preparation for, and to assist with, the ezecutios of 

the rocruitment. Their assistance in the preparation consists of 

spreading the word that recruitment for a certain project will take 

place on a pro-arranged date. On the recruitment day they assist is 

the explanatin of the conditions of work and help to ensure that 

the applicants come from within the vicinity of the road on which 

they will be working. This is especially important because the 

workers will be expected to walk 9' * .4*

being provided. 

Xt is recommended that the worker be provided, after the
 

project has been completed, with a statement of the number of days
 

he worked, his earnings and a written explanation of deductions
 

made. This avoids disputes at the end of the construction period.
 

lorsover, each worker has a right to receive this type of 

information, which may serve as a reference for future jobs. 

7.2 E2.tiatio
 

Notivation of the labour 
is essential If a labour-based 

programme Is to be successful. ILO studies have clearly indicated 

that workers paid on a piece- or taskrate system produce a each 

higher output than daily-paid workers. In the early stages of the 
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iaplseestatio of the PA3P the labourers worked under a daily-paid 

system. After enough data had been assembled, taskuork was 

gradually introduced and has since then bean implemented on most of 

the construction activities.
 

The d1l7 payment system should only be used when no pro

ductivity data for the major operations is road construction are
 

available. Daily workers are paid 
a fixed sum for a certain number 

of hours of work. But, whilst a reasonable output can be achieved, 

provided that supervision and work organisation are excellent, pro

ductivity will always be low because the 
workers have no incentive
 

to increase production.
 

with the task ork system a fixed daily wage is given in return
 

for a fixed quantity of work. 
 This seams that workers are free to
 

go hose as soom as the given quantity of work has bean done. 
 The 
231 

head sam in charge of the worker ensures that the work has been 

completed satisfactorily, before the worker is allowed to leave the
 

site.
 

Taskwork can be give& to individuals (bush clearing, top-soil 

removal, ditching, etc.) or to groups (especially suitable for large 

quantities of excavation). If taskwork is given to a group of 

workers care chould be taken that the workers are not in each
 

other's way and have enough ros 
to work. The workers should sot be
 

released before they have fiashed their task 
(eves if this means 

that they have to costinue after normal hours of work) unless 

unforeseen difficulties haws arisen (like hard roots, rocks, bad
 

weather, atc.). 

Tasks will have to be adjusted when it is obvious that for 

soe reason an average taskrate is not applicable any longer. It is 

easior to adjust tashrates by increasing or decreasing the number of
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labourerm doing a certaim job rather them by Iacroamlag or 

decreasing quantitiem of work. 

If a task in corroc'.y met a good worker should be able to 

finish it in approximately 75 per cent of the mosisal workiag tie. 

Taskork is oot effective if the worker can go hose every day to 

work for his own purposme or to spend leisure time at home. 

Imported labour may not be motivated by getting extra leisure time 

since it can be spent only in the labour casp or immediate 

sutroundings. 

Piocework is a system in which the worker im paid a fixed sum 

per unit of output, e.g. S1 per cubic metre of hard @oil excavated. 

The worker himself decides how such he will produce and consegueatly 

earn. The payment per unit of output has to be doteraod very 

carefully and should be Introduced only after enough reliable 

productivity data have been collected. To avoid exploitation of the 

workers, rates should be set in much a way that an average worker 

with a good motivation (with this system be is usually well. 

motivated because production is related to financial reward) can 

earn a daily wage which is higher than the wage be would got for 

working the sane number of hours (but less motivated) under the 

daLly-paid system. 

The advantages of this system are that the unit costs (payment
 

per unit of output) are lower than the unit costs achieved with
 

taskwork and that productivity is high.
 

it has not been possible to introduce the piecework system in 

the hRP because of administrative problems. A son-fixed monthly 

wage is usually not acceptable to a government agency. Furthermore, 

there is greater scope for corruption because the money is not 

provided by the persons who are measuring the output. These are 
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therefore not financially interested to ensere that measurements are 

mad* in a correct and fair manner. 

hatever system Is und it is imperative that paysent of wages 

is made on time iue, ir at all possible, not I arrears. Delayed 

payments reflect bad organisatiou end cause dissatisfaction among 

the workers. It may not always be easy to avoid delayed payment 

whom workers are only paid for days worked. This is because 

payrolls have to be prepared in advance in order to allow the 

administration time to check them aad to release the money. Thig 

prohle may be overcome however by devising an efficient dedaction 

system and by ainimsiing the tine between payroll preparation and 

payment as such an possible. (Two pay systems which have been used 

in the RASP are duscribed in Appendix 9.) 

Finally, the importance of issues such an workers-management 

relations, occupational safety, general working conditions and 

welfare facilities should not be overlooked. It is essential that 

the site management does everything possible to establish good 

relations between workers and management and amongst workers 

themselves. It should always be possible for individuals or groups 

of workers to air their problems. The management should always 

explain decisions. They should also encourage group activities such 

as sports and recreation. eekly site meetings by Zngiseer/OIC, 

overseer and headmen can contribute enormously to the establishmnt 

of good relations and will prevent the aggravation and in many cases 

the occurrence of problems on the site. 

To ensure the occupational safety of the workers, it has been
 

comon practice to avoid the concentration of large numbers of
 

workers in a small area by measuring out individual tasks in a
 

specific area for each worker. First-aid kits containing the
 

233 
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necesosary items to treat injuries are always available in the site 

camps. in came of the occurrence of more serious iajmrles, 

transport to health ceantres or hospitals is provided after the 

Office In Charge has been notified. 

Is regards gemeral working comaitions, the workers should be 

able to fMinh their tanks Ic a reasonable time. It has been a goo 

custom In many 311 projects to allow the workers to start work vwry 

early i the mornings, so that tasks could be fialshed before noon 

and consequetly working during the hottest hours of the day could 

be avoidod. The workers can determine their own pace of work, 

providing they finish their daily tasks. Since the workers employed 

for a particular 313 proje;' always come froe villages in the 

tmmediate viciLity of the site, housing facilities do not have to be 

pr6vided. The manageent ensures that a supply of i.cLaklag water Is 

234 always available on the site and frequently local women can be seen 

at the place of work selling various types of food to the workers. 
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8. PREPARATION AID INFL!EMNITI1ON Of ?E! PORES 

6.1 PrepaaLtion for the wor a 

A small camp will be required at each construction site 

consisting of accommodation, sanitary facilities amd storage 

facilities. A typical site camp an used in the tAtP coaists of: 

(a) 	 a 20' x 101 prefabricated corrugated iron hut for the overseer 

In charge. In some cases differeat sizes have also been used, 

depending on the rank of the overseer and customary ministry 

of Works provisions in a certain area; 

(b) 	 a 100 z 104 corrugated iron store for tools, light equipment 

and cement. In many cases the storekeeper will use this store 

as accommodation and then a dividing wall say be provided; 

(c) 	 a 41x 41corrugated iron latrine; in some areas2' a 62 

I structures were
 

(d) 	 a C' x 40 corrugated iron bathroom; ) provided 

(e) 	 a test where required, especially useful for the survey team.
 

All the corrugated iron structures are constructed is such a 

way that they can be transported easily from one site to another. 

they normally consist of a number of pamela, bolted together so that 

assembling and dismantling is possible In a short period &ad can be 

done by unskilled labour. 

After the camp has booe set up the overseer is charge of the 

construction site is provided with facilities for the storage of 

drinking water, stationery, simple survey equipment and tools and 

wheelbarrows sufficient for the labour force to be employed. Os 

oe construction sites it has bees found useful to provide the 

overser with simple transport, e.g. a bicycle. 
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0.2 	 cojntjuion activities
 

The actual road construction can be broken dowa into a series 

of activities, which may again be subdivided as required by the 

circumstances. In the PAtP road construction is usually Gokesdown
 

into 	 two categories of activities. one group which cam be carried
 

out by taskwork, the other which cannot. The first group comprises:
 

(a) 	 busb-clearing; 

(b} 	 tree and stump removal;
 

(c) 	 grobbirg; 

(d) 	 boulder removal or rock excavation;
 

(e) 	 excavation to fill and to spoil;
 

236 	 (f) loading; 

(g) 	 ditching;
 

(h) 	 sloping; 

(i) 	 camber formation; 

(J) 	 culvert laying; 

(k) 	 construction of scour checks; 

(1) 	 compaction. 

The second group are the moo-taskwork activities: 

(a) 	 work at camp; 

(b) 	 carrying of water (potable water for the workers); 
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(c) setting out. 

Additionally, there are the structural activities euch as 

drift and bridge construction. 

& short description of each activity is presented in Appendix 

6. This appendix also describes which tools were found to be best 

suited for the work in the SIEP and average taskrates found to be 

applicable in Kenya. It should be emphasised that these tastrates 

are only valid for specific conditions found in Kenya and should be 

adjusted when work is executed elsewhere in different circumstances. 

A good assessment of productivity is possible only when enough 

data has been collected on the site, where construction takes place. 

Nevertheless, the data shows the output per san-day as achieved by 

average workers in average conditions in Kenya. They can thoreforp 

serve as a basis for assessment of productivity in reasonable 

circumstances.
 

8.3 Gravellina'
 

& basic target of the Programme is that, for each unit, 4 km 

of road should be surfaced every month. The surface layer consists 

of gravel 4 a wide and 10 ca thick when compacted. This requires 

400 as compacted gravel (500 a9 loose) per km of road. Assuming 20 

construction days per month, this meas that a total of 34 trailer 

loads of gravel have to be dumped and spread per construction day If 

the target of 4 km is to be achieved. Up to the end of 1977 only 20 

per cent of the newly constructed rural access roads had bee 

& The actual execution of the gravelling is descibod iu 
Appendix 7. 
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gravelled. There were a nusber of factors that contributed to this 

discouragiag figure:& 

(a) 	 the delivery of tractors and trailers uned for gravelling was 

severely delayed; 

(b) 	 the average hauling distance froe gravel quarry to the site 

generally exceeded S ke, the figure upon which the estimates 

were based; 

(c) 	 the equLpmnt was eaderatiliaed, saisnly dme to unavailability 

of spares and welding equipment. tvo when these Items were 

available at provincial headquarters they had to be moved to 

the 	 site or the tractor had to be saved to the workshop thus 

cadsing considerable delays; 

(d) 	 Inexperience of the operators# especially with regard to the 

technique of reversing a tractor/trailer combination; 

(o) 	 insufficient quarry organization. 

To overcome the problems mentioned under (b) and (c) It has been 

decided to provide the DAD units with six (4S hp) tractors Instead 

of four (15 hp) as originally supplied to tke first units. This 

will ensure (a) that even with longer hauling distances the target 

number of loads can be achieved and (b) that a minimum of four 

tractors will always be operational. 

It 	 has been found that the original tractor-trailer
 

coebination (75 hp tractors plliag trailers of S tonses payload) 

was not well matched. Trials under extreme condition. with 5 hp 

tractors indicated that these tractors are suitable for hauling S 

I Appendix S contains examples of RAPP report forms for 
gravelling. 
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teas trailers under the average aD hauliag coaditlons. It ems 

considered that trailers with a payload capacity of over 5 tones 

would not be suitable for haudloading and asoeuiring on narrow 

road@. 

Since tractors and trailers have to match not only In respect 

of engine power and payload but also in respect of optimum load 
transfer, hydraulic pressure and fluid capacity, eyo, hook and 

couplings, all those aspects should be carefully considered before 

the purchase is made in order to ensure that the equipment Is well 

watched. Another sasnre taken to reduce the beakdovn tine has 

been to provide the field engineers with a full range of essential 

spares. It is also intended that each unit will have its own 

mechanics to carry out ainor repairs and maintenance. 

Coursesare organised (i) for tractor drivers, in order to 

easure that they handle and aintain their equipeent in a tetter way 

ad (il) for gravelling overseers, so that t" quarry organisatios 

gill be improved. Naturally, on-the-job training of overseers by 
engineers or officers-n-charge reaines vital if a well-organled 

gravel operation Is to result.
 

The Transport and toad Research Laboratory have agreed to 

provide a materials 
engineer and to train a Keyas materials 

engineer. 
 The purpose ts to identify sources of mutable surfacing 

material usinq aerial photographs ad other terrain evaluation 

tcshnigues. It is expected that it will be possible to locate 

suitable sources of material In this maser and to supplement the 

information on sources of gravel that can be acquired locally from
 

8O 
 maintenance personnel, local admLnistration and local people.
 

The present MOW policy is to gravel all roads. Nowever, the 

costs of gravelling by tractor/trailer might become prohibitive and 

Text 9
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out of relation to tho construction costs of the earth road ehes the 

hauling distance becomes too great. In this cae thete In a choice 

between the followiag alternatives: 

(a) 	 use other hauling methods; 

(b) 	 use other sources of material (i.e. Iatroduoe (mobile) rock

crushing equipment to crumb rock to aggregate). Is this way 

a tory good-guality gravel with a proper particle eie 

dIctrilation can be obtained. 

(c) 	 provide a gravel surface oall obere appropriate, depending on 

the suitability of the in site material, the standard of the 

classified road linking to the rural access road, and the 

disruption to anticipated traffic if gravelling Is sot done; 

if it Is obvious that 
(d) 	 do not construct a particular road 

gravelling will be too expensive although it Is necessary for 

technical reasons.
 

personntel
 

Since 	the gravelling operation in the most oquipseat-inteesive 

and costly operation of the construction of the rural access road
 

its organisation merits particular attention. The overseer in
 

charge of gravelling is not only in charge of a gang of casual
 

with their tractors and
labourers but also of plant operators 

trailers. The administration and organisation of the gravelling 

sore of the person in charge in respect of initiative,demands much 


flexibility, leadership and administrative and organisational
 

abilities and this implies that this person should be selected with 

care. 
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PlAnt operators should be skilled 
and motivated to ensure
 

optimal utilisation of equipment. If plant operators are engaged
 

from outside the flinistry of orks establishment 
it is essential
 

that they are thoroughly tested before they are employed. The Staff
 

?raining Department (see 3ection 10) organises courses for tractor
 

operators to familiarise 
them with the tractor and routine
 

maintenance procedures to be followed.
 

The activation of plant operators 
In more difficult to 

influqace. It has been found that operators who have been engaged
 

at lower levels and have consequentl? more chance to be promoted are
 

considerably dore motivated than 
their higher ranked colleagues. Of 

course it may not always be possible to find suitably qualified
 

personnel at these lower 
levels and this incentive will only last
 

umtil they have reached the upper levels. 
 If it is possible to
 

introduce bonus payments 
for good maintenance and general 
 241
 

performance this should certainly be considered.
 

The gravelling operatioa is ric=tlc:lrly suitable for group 

taskwork or pLecework.m Although the workers cam be motivated easily 

this way it is essential to motivate the operators as well before 

either of the systems cam be implemented soccessfully. 

I See sectio 7.
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9. 	 IA&UIUG OP |lIP PRISONIAL 

9.1 	 Plnnina of training 

The ninistry of Borks has Its ov Staff Trainiag Departmnt 

which has boon particularly concerned with the trainlg of super

visory personnel, equipment operators and mechanical personnel for 

the execution of its road maiutenance proremme. in 1975, a study 

was carried out by the MiLatry of Sorks to asess what training 

facilities were required by the Ministry of Barks In the period 

1975-0. This study assesiad the additional demands placed upon the 

Staff Training Dopartsent by the Gravelling Programme and the Rural 

Access loads Programme. 

later 	alsm, the study discuased the following aspects: 

242 (L) 	 the number, categories sad levels of additional 

personnel to be trained during the period 1975-,80; 

(iLI) 	 adequate training courses and methods; 

(ii) the number and qualification of required instructors; 

yiv) 	 the extension of the existing facilities of the Staff 

Training Department; 

(w) 	 sources of suitable trainees. 

9.2 	 Orcanisation and content of 

the tranma coui's 

The schedule below gives an outline of the type, duration and 

content of the courses given by the Staff Training Departeast. 
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Category of staff Duration 
of course 

Officers in charge of construction 

units 6 weeks 

Overseers in charge of constructiom 13 weeks 

Overseers in charge of gravelling 3 weeks 

Plaat operators (tractor) 2 weeks 

Landrover driversl 1 week 

Lorry drivers' I week 

I at the time of writing these courses were 
not yet started. The required annual output per 
overseers (gravelling), landrover drivers and 
intended to be 16-18. 

lumber of 
staff/course
 

8 

10
 

a
 

a
 

-

-

proposed but bad 
year of trained 
track drivers wse
 

The training schedule is established in relation to the demand
 

for supervisory staff generated by the schedule of implementation of
 

NAP units. Each unit has a supervisory staff establishment of ome 

officer-in-charge, three construction overseers and one gravelling 

overseer. additionally, thero is a driverst establishment oi six 

plant operators, one laudrover driver, one lorry driver and one 

spare driver. 

In order to be able to provide practical training to 

overseers, the Staff Training Department is responsible for one 313 

unit, under the nominal control of an 311 engineer. Back overseer 

trainee receives practical training of nine weeks in the field, 

supervising on-going construction projects. 

The training unit is stationed is a district with a varied 

landscape (flat and hilly) and where sufficient gravel is available 
so that a gravelling teas cam operate comtinpoualy. Construction In 

carried out on a minimum of two road .,'ovJects, each with a labour 

force of 100 worters. 

243 
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An officer-im-charge is attached to the unit. se is
 

responsible for the preparatior nee projects, unit administra

tion. and the supply of catt.rxals to the sites. This enables the 

Sy instructors to spend their time on training. The courses for 

officer-in--charqe. plant operators, drivers and the theoretical 

par. of the course for overseers are ran within the existing 

facilitiem of the SID in ailrobl. 

The technical content of the OTC courses is a repetition of 

the overseer course with additionol information o3 surveying and 

st;uctdres. 

The courses for gravelling overseers were set up in
 

recognition of the Importance of the gravelling operation.
 

The courses for dilvers and operators cover maintenance 

aspects anJ driving techniques. Special attertlon Is given to the 

difficult matter of reversing a tractor/trailer combination.
 

9.3 lecrulti. ." suitable trainee 

One of the major differences between capital- and labour

intensive construction methods lies in the type and quantity of 

supervisory staff required. The handling and administration of
 

large numbers of casual labourers requires a different approach to 

organisation and management. It also requires different attitudes
 

from the supervisory staff - from engiser to overseer - who are 

reaponsible for the efficient ue of a number of machines and the 

l'rcge !abour force. Ran-sanageent and leadership abilities becemn
 

vry important, especially for officers-is-charge and overs4e.re who
 

have to work with the labour force In the field. Ingineers need to
 

be reoriented towards the specific problems of labour-intensive read 

http:overs4e.re
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construction so as to become more aware of the possible alternatives
 

in respect of planning, desigm and techniques to be used.
 

The Kenyan S.vernment has recognised the importance of a
 

proper training at every level. Several young graduate Kenyan
 

engineess have been and are running rural access roads units.
 

For officers in charge of units there have ben three 

different sources of recruitment. Many good candidates for officer 

in charge could be found from the ranks of overseer,, the problem 

with a number of these persons has been that promotion to a rank, 

suited to an official carrying so much responsibility, has been 

difficult in many cases. Problems arise because the persons
 

involved do not have the educational qualifications 1equired by the
 

Government for a particular rank.
 

It has been decided, therefore, to try and recruit suitable 


candidates who do have the required qualifications froa the Kenya
 

Polytechnic. These "inspector roads trainees" would be given a more 

thorouqh practical training in labour-intensive construction 

techniques, so that they can be prepared to take ovez as officers in 

charge of RAR units. Officers in charge with required
 

qualifications hive also been 
 provided ly various volunteer 

organisations. To obtain the necessary background knowledge and 

experience these volunteers have a familiarisation period in one of
 

the on-going units where they study the available technical manuals
 

and course manuals for officers in charge and overseers.
 

Overseer trainees have gqnerally been recruited from the ranks
 

of headmen within the ongoing units of the RIDP, staff already
 

emplcyed by the Ninistry of Morks Maintenance Organisation and/or
 

s
the "National Youth Service .
 

245 
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Nefore a headman can be selected to attead a 1A overseer 

course he has to have had a mimum practical espereace of one 

year. Selection depends o- the results of a technical &ad language 

test and the recommendations of the officer is charge and engineer. 

Cand1dates froQ the National Youth Service or the ainistry of forks 

saintenance Orgamisation, who sbow the cor Lwct attitude towards the 

hItP, have to have an experience of at least three moath. working in 

an on-going unit before they are considered for participation In a 

NAR supervisor course. 

Plant operators and drivers, who should already posess a 

valid driving licence, are nominated by the rural access Koads 

engineers to come for training at the Staff Training Departmemt. 
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The procurement, atorage and distribution systems for the 313p 
have been orgamised as follows: a store ba been ot up in lairobi 

from where the supply services to the field are arrasged. After
 

tenders have been approved by Central
the Tender board, the Items
 

ordered will be supplied to this 
store either through the Supplies
 

Branch of 
the linLstry of Sorks or direct from the suppliers. All
 
items received are checked, recorded and stocked in this store until
 

they are required in the field. a min•um stock level and a milem
 

re-order guantity 
have been established for each 
item. These
 

minimum stick levels cousist 
 of the average monthly total issues
 

multiplied by a lead tine in 
 montka. The lead tise for etch item
 

varies according to the ties required to order and receive this
 

particular 
Item. Ie-ordt quantities are at least one 0 

estimated requirement. 

In order to avoid stocks running odt it is extremely important 

that the above procedures are strictly applied so that tenders are 

advertised and orders are placed timely.
 

The following handtools are required to run a unit, 
employing
 

approximately 300 casual labourers:
 

shovel 
 200
 

panga/bishknife 75
 

hoe 200
 

forked hoe 125
 

mattock 75
 

mason hammer 25 

247 



248 

Compendium 16 Text 9
 

axe 25 

pickax* 75 

rake/spreader 50 

crowbat 25
 

sledgehaumer 25
 

bhelbarrow 50
 

earthrasoer 25 

it should be noted that those figures are avorage requirements. 

based on Kenyan experience but that, depending on soil type and
 

Only the most important toolslocal customs, requirements may vary. 

have been included above, but it will be necessary to procure small 

spirit levels, buckets,numbers of bowsaws, hacksaws, tape measures, 

well a stationery.uniforms, as as large amount of 

is noted above, the central store at PmhB headquarters should 

al!ays contain sufficient quantities of tools to meet the 

During the first years of
regutroerts of the established units. 

the procurement of tathe implesestation of the RAiP, however, 

problematic. This has
desired quantitles and quality of tools was 

that in some cases the purchase of the handtoolo and lightmeant 

equipment such as wheelbarrows has been done locally by the Ban 

items could not be supplied is time.engineers wben the required 


Local purchase of goods by government officials, however, is
 

governed by very strict regulations. It is therefore not possible 

light equipment requiredto purchase locally the number of tools and 

to keep one or more units running throughout the year without 

referring to Central, niniaterial or District Tender boards for
 

a lengthy process. It car-not be overemphasise,
approval. This is 

is essential to modify, vhere necessary, the-berefors, that it 


existing procedures for they are often orientated towards equipment-

In the case of the RASP theintensive organisations or programmes. 
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management has been 
allowed tn tender for 
 the Programme's own
 

requirements, so that it is Low responsible far its own procurement. 

Stores$ are delivered to the All engineers 
after a monthly 

stores demand has been 
submitted. this demand should 
reach
 

headquarters not later than the tenth day of 
the month. Stores will
 

thea be issued by the B1 supply section to the units during the
 

following 20 days either by car or by train, where 
 this In possible.
 

Local perchaes nay 
be &ado by the BAN engineer is respect of the 
following materials or services: ballast, sand, cement, timber, 

vehicle repair and other Items or services after written authority
 

from BAB *Q 
has been obtained. For most of the above materials and 

services, government contracts are awarded at the beginning 4f each 
financial year. If such a government contract is awarded to p 
particular supplier, the IP engineer is obliged to obtain the 

materials concerned from that source. Petrol, 
oil and lubricants 


are 
usually obtained from existing 8O facilities. shere possible, 

engineers have installed bulk supplies for thes items. 

I rStoresw comprise five categoriee: tools, arvel equipment,
building materials, stationery and general office Items. a list of
Items available is in the possession of each BR engineer. 

249 
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Pi NEII PIOGEIURIIG ANID2lfRT!IIG At AIrT AND 0112 LIVtL 

the quantities of Ork forBefore construction cam be started, 

each operation have to be knou so that a project plan cae be draw& 

up. In the NiAP, two planning methods& have beem used. 

af1ethod A. Some time before coastructio is to be started 

small survey team, in moss cases consisting of as overseer mmd a 

group of labourers, sets oct the aliganent of the proposed read. 

initial bosh clearing and a coneideration ofThis survey entails 

work ham beem carriedAfter this preliminarypossible alternatives. 

the proposed
 
out, the engineer 
 charge Inspects
or officer in 

and approves it when he Is convinced that there are noalgment 

seo
better alternatives. After approval of the route, the overseer 

Ireparationout the final alignment in detail. the nest step is the 

of a detailed bill of quantity (Appendix 8), I. which the quantities 

of road length (clearing.of work for each operation per 20 metres 

etc.) are accurately deecribed. oere necessary,excavation, 

are made regarding the difficulty of the voik (e.g.
remarks 


tbrowieg distances, length of hael
thickness of bash, moll type. 

when big fills are required, etc.). 

After data collec project plan Is drawn up by the 

engineer in conjuact-.. the overseer/survey assistant who hae 

prepared the bill of quantity and the overseer who will be In charge 

period of a lathod A ham been successfully tested in the initial 

the alAP in Koale and Kitmi districts. lethod B has bees Introduced 

of the Programme and has been established as thein a later stage 

standard planning and programming method by the 3A1P management.
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of the construction works (in mem cases thLis Lu the "me pergosl. 

Productivity 
 orms are established 
 taking i-to account the
 

parameters which are relevant 
for aach section of road. these
 

parameters are described Is 
 the remarks colun 
 of the bill of
 

quantity.
 

Having established (a) the qumatities of work, and (b) the
 

productivity morem 
for each operatios, the 
 susber of man-days
 

req*j red for each activity can be calculated by dividing (a) by (b).
 

?he planned total member of sam-daym for the project cam be
 
computed after allowaacem for non-taSkWork activities such as camp
 

preparation and culvert laying 
have been made. The approximate
 

duration of the project (nimber of 
 construction daysl is then
 

reached by dividing the total number 
 of man-days by the average site
 

of the labour force. Te average size of the labour force is
 

determined by the availability of labour In the area, the available
 

resources (the total number of casual labourers per unit should mot 

exceed 300) and the size of the project. 

Based on the above calculations and date, a Oplamaiag graph' 

ca&, be drawn (me appendix 6), where the planned progress of a 

control 
 activity - usually camber formatioo - Is plotted on a chart 

where the input In man-days is shown on the vertical (y-) axis sad 

distances in kilometres on the horizontal (I-) axis. 

This Ographa will be used for coatrol during construction, 

when the actual progress and number of man-days spent can be plotted 

next to the planning line. The necessary data for this oxercis are 

obtained from the monthly progress reports. The overseer In charge 

of the construction known the targets to be accomplished sad makes 

use of the bill of quantity to prepare his daily work programmes.
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um1iJ. ?is method differ* from the above-described System 

s&ily because so detailed bills of quantity are prepared. The 

engineer estimates the required input in man-days for the 

basing this estimate on person81costruction of the road, 

provided by BAD headquarters.experience and general guidelines 

and personal experience),
following previous data (project suamries 

the man-days required for each kilooetre or identical part of the 

road are estimated for each activity (appendix 8, I-1). A 

graph is then prepared is the sane way as described underplanning 

work targets are given to the overseer as: (i) theeathod An. 

day when the control activity and, naturally, allconstruction 

preceding activities should be finished for each kilooetre, (Li) the 

maximum of man-days to be used for this purpose (table 1). 

to I to 2 he 3 

Actual Target Actual Target ActualTarget 

19 28 34 38 52Construction day is 
nan-days '25 700 1 225 1 2S0 1 750 2 000 

The overseer in charge of construction is expected to measure 

A quantities of work eil ahead of construction in order to be 

able to prepare his daily work programee and to met his tasks in as 

efficient way.
 

The Oplannimg graph* described above is a simple versions of 

the Otme and Location Carte, which can be used effectively for 

control of more complex road construction
production planning and 


projects. A description and oaple of such a 
 *Time and Location 

ChartO is given as Appendix 10. 
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In order to allow the overseer to organim his labour force 

properly and to ensure that the workers will sot be In each otherts 

way, the latter do sot all start os the sam day. In accordance 

with the quantities of fork as estimated in the bill of quantity, 

the size of the labour force will gradually be increased. The first 

group of workers hired ill start work emthe first activity. Two 

days later the next group starts with the neat activity, and so en, 

antil all labourers are at work. The site of each group mill vary 

according to the number of san-days reqired for each activity. In 

this way, the rate of progress for each activity is approximately 

the same. 

The overseer prepares a work programsel for all workers and 

Instructs his headmn, one day in advance, of the Intended work. OnI 

the work programiso form he notes details for each pleased actitity, 

i.e. length of toad to be completed, exact place of work, quantity 

of work, the taskrate and the number of ma employed on this 

actiwity. In the space for remarks be votes deviation@ from the 

average taskrates (if any) and explains his reasons for adjustments. 

The work should be programmed In such a may that so activity 

lags behind. In order to facilitate supervision the overseer should 

also taku care that all construction activities are being carried 

out on a section of road that is short enough to enable him to visit 

all groups of workers at least three times daily. If the next 

.orting a taskwork group is short of workers, labourers should be 

transforred from non-taskwork activities to the taskmork groups so 

that the tasmkork activity can be carried out as planned. ?be 

headmasn should set out the tasks in the morning according to the 

Appendix 8. 
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instructions received the previous evening. The Overseer *&ould 

then check an soon an possible whether his instructions have bee 

carried out properly. In order to reduce supervision problems the 

number of activities planned is kept to a miniun by carrying out 

the construction in two phase*. Phase I includes site clearance and 

excavation to level and phase 1I drainage and camber formation. 

Idministration 

The oversorts administrative duties cover the monitoring of 

personnel, stores# input foas-days/ecttvity) end output 

(prodction/activity). Although the overseer is responsible for all 

adninistsation, his headmen may assist him with the administration 

of personnel, while the stores are being administered by the
 

storekeeper. The overseer carries out random checks of certain 

254 items to check the work of his storekeeper. A 100 per cent check of 

site stores is carried out monthly, preferably immediately prior to
 

pay day.
 

This system works very satisfactorily but requires store

keepers and headmen with some kind of educational backgrosd. There 

have always been plenty of candidates with a reasonable educational 

background for the white-collar Job of storekeeper. However, the 

requirements for a headman post are different (aan-management 

abilities and leadership are required rather than the ability to 

read and write), which implies that in many cases these posts are 

filled with workers without education. If the headmen are not 

capable of assisting with the administration of personnel this work 

will be done by the overseer, assisted by his storeman/tisekeeper. 

A muster-roll book is used for personnel administration. In 

this book the presence or absence of each worker is noted daily.
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This Information is kept in duplicate, as each month muter-rolls 

have to *- collected and brought t., the main office to theprovide 


necessary information for the payrolls. 

In a stores ledger-book ill receipts, issues and balances of 

tools, materials and equipment are recorded. Daily issaes metare 

recorded in this book, but names of moters and tools issued are 

noted by the storekeeper on a separate for at the beginning of the
 
i day whn the tools are iesed. Is case of discrepancies the
 

overseer n notified immediately and the worker will have to explai 

what as happened. Uben this explanation in sot satisfactory the 

worker will have to pay for the tool and an appropriate amount of 

money will be deducted from his salary at the end of the month.
 

Particular care should be taken by the storekeeper that the workers 

do not replace good-qgality handtools by 
 bed ones. This Implies 

that the management should ensure that all tools are clearly marked. 
 255
 

Reporting is done on a daily/seekly report form. The Input 
(in man-days) to the various activities an sell an the total number 

of workers on the sustor-roll and their designation is reported on 
this form. It the end of each week the inputs for each activity are 

totalled and the stations between which work has 
 been carried out
 

are noted.
 

based on the daily/eekly report forms, a monthly report form 

is filled in either by the overseer or the officer-in-charge, In 

any cam, the officer in charge has to check the achievements of the 
oath during a site visit in the beginning of the following month. 

fter this inspection he then completes the monthly report by 
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calculating and recording the output, productivity, rates of pay and
 

amounts. 

The daily records, summarized in monthly reports, form the 

feedback to the engineer. The engineer then reports progress, total
 

cost and 
resources used for his units to headquarters on a monthly
 

engineer submits a detailed breakdown of
basis. Quarterly the 


overheads to headquarters, where costs, etc. are analysed. Shen a
 

project is completed, a summary is made and analysed in order to
 

improve the planning and construction procedures.
 

and the monthly
The monthly accomplishment report (3I-10)9 


unit report (1AR-11) I give inforsation on production and 

equipment and gravelliag. Theproductivity, expenditure, personnel, 

quarterly engineer overheads report (11-12)2 gives a detailed cost 

breakdown of overheads at engineer's level and contains information
256 

on maintenance. On the rever" of the form the engineer's staff is 

listed. The quarterly unit overheads are calculated on form B1

13.8 	The computing of the average unit overhead costs per man-day is 

of road constructed.necessary for the analysis of the cost per km 

The project summary form (IAR-l) describes the inputs, 

outputs, parameters and costs of the project. 

The monthly reports are forwarded to Bit NQ before the teaft 

of the succeeding month, together with a copy of the expeaditure 

ledger and copies of payment vouchers and invoices, detailing and 

justifying expenditure incurred during the previous month. Orders 

for Ontoresg obtainable at IthP headquarters are made at the san 

time. 

, Appendix 8. 
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Since the level of supervision on Individual constriction 

sites is very variable, it is important that the problems of control 

and supervision are made as simple an possible. Planning and 

reporting procedures must be self-checking. For example, the number 

of man-days paid in a month as shown on the payroll must equal the 

number of man-days worked as shown on the monthly site "ecord. 

257 
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pilanBT mnsXL CSoU L 	 LASOOR USED Xn TEl 31t? 

111 althoughTwo payment systems have been sed Is te 

preference is given to the 	 syctes an described sider OA*. %e 

be briefly
advastages and disadvantages 	 of each 1eystem will 

with tbe payment of casual workers discussed. The main problem 

who get paid only for the days they have soked - is that payrolls 

advance because salaries cannot 	 be predictedcannot be prepared in 

unlike the case of permanent staff.
 

A. 	 Payment is made on a monthly basis bet two weeks Is 

the previous?he normal payment period iv from the 16th of 

the current month. The duplicate 

arrears. 

outh up to the 16th of 

the payrollssasterrolls are collected every 16t6 of ta =:sth and 

for the casual workers are prepared daring the met three days. The 

all isformatio: !a respect of dailyiasterrolls provide 	 necessary 


days worked. The payrolls are submitted
 
rates of pay and nuMeber of 

to the Provincial Zngineer's tROS Maintenance) Administration where 

As per the directions of
they are checkmd for arithetical errors. 

preparedthe AIt engineer one or several cheques per wsit are then 

signatory
tor the signature of the provincial engineer and a 

second 


payment date and a breakdown
(not the BAR enginoer). Information on 

two days in the cash for wages is forwarded to the bank at least 

to collect the 

of 


advance, so that the paying officer will be able 

of delay on the date of payment. The paying
money with ainimum 

assembled

officdr proceeds to the s.tas where the workers have 

been 


aud pays every worker up to the 16tk of the month.
 

the workersThe disadvantage of this payment system is that 

are paid in arrears, the necessity of which many of them find 

II
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difficult to understand and accept, swa after lengthy explaaations. 

It alse means that workers cannot be paid on the last day of work 

when the costruction has beec completed, but wil have to coe back 

for their final wages one or two weeks afterwards. To avoid these 

problem payments can also be made according to system a described 

below. 

B. The collection of the emster-rolls, preparation of the 

payrolls and cbeque. and the giving of notice to the bank in done as 

described under a, the difference being that the wages for the 

poriod between the date of collection of the muster-roll and the 

date of payment are estimated and adled on the payroll. It is 

eameed that every worker will be present every day during this 

period. To avoid overpayment the paying of fi%er will have to deduct 

maony accordiag to a list prepared by the overseer, indicating the 

member of days workers have bees absent daring the above-mentioned 


period. A czluaa for deductions is provided on the payroll and the 

morker signs for the actsal amount received. 

It is evident that this system Increase. the work of the 

paying officer substantially (deductions have to be made on the 

spot, total amount deducted has to be ssrrendered ad accounted 

for). This may prove to be prohibitive especially if the paying 

officer does not coem from vithin the t12P mad in subsequently not 

responsible to the 31t engineer. The ad nistrative crk for the 

overseer, who has to prepare monthly deduction sheets, is also 

increased. In important disadvantage is that there is a scope for 

fred by the payi.9q officer aud by the overseer.
 

Although the system can work and is better for the casual 

workers it depends too such o the personality and character of the 

pkying officer because of the reasons described zbove. it is for 

251 
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OrnMUM WORmNG TME 
By Mari GatesI ad Annerigo Scarpa, ' Fellows, ASCE 

(IReied by The Highway IXYm.) 

More than acentury ago. Lord Witarm T. Kelvin formulated a simple solution 
for finding the optimum size of electric transmission cable. Electric line losses 
vary inversely while the capital cost of the cable vancs directly with the 
cross-sectional area. The optimum size cable is the one that gives the least-cost 
for the cable itself and the offsetting loss of electricity. In mathematical terms. 
Kelvin's Law is the solution of the dependent variable in the firsk derivativj
of the sum of the equations of ahe two contending costs. In the intervening 
years. Kelvin's Law has been a model for many analogous solutions in every
field of engineenng. One of the classic cases in civil engineering is the optimum 
span of bridge structures. As the distance between bridge piers increases, their 
number and thus their total cost decreases. On the other hand, as the distance 
between bridge piers increases, so do the spao lengths and thus the total cost 
of the superstructure. The least-cost or optimal di~tance between br-*dge piers
that minimizrs the combined cost of substructure and superstructure can be 
solved by Keivin's solution or by trial and error. The former is a simple algebraic
expression and is preferable to the latter that is frequently a time-consuming 
iter. .ive process. 

In construction planning and economics, similar problems are encountered 
that require minimizing costs by optimizing two contending factors. Those 
described in widely referred to texts are invariably solved by trial and error 
because the relationships have not been formulated. For example, one frequently
mentioned ;,robleri is the optimum hcignt of i coffeikm. The.rtn the tradeolf 
is between increased height and thus cost and reduced risk ot kss on acco,*.t 
of overtopping. Although this classic problem 9,sboth imperiant o.d anan 

Note.-Discussion open until April I. 1978 To extend the closing date one ,ionth. 
a written request must be filed with the Editor of Technical Publications. AS :E. This 
paper ispan of the cop) righted Transportation Engineering Joumai of ASCE. r/ioceedings
of the American Society of Civil Engineers. Vol 103. No. TE6. November. 1977. Manuscnpt 
was submitted for review for possible publication on November 30. 1976 

iPes .. ConstruciJio Estimating. Inc.. West Hartford. Conn.. Le.. ,Worcester Polytech
nic Inst., ,orcesitf. Mass 

2Pres . Gateis-Scatpa and Assocs.. Inc., West Hartford. Conn.; Lect.. Hanford State 
Technical Coll.. Hanford. Conn 
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instructive one. the solution in current texts is ore of trial and error. Nevertheless. 
a simple solution based on Kelvin's approach w'as published in 1971 (2). Since 
that time the writers have applied this same oroimizing procedure to construction 
management problems involving hauling units (3) and construction equipment 
14). For each case the optimal solution is found directly and rapidly from a 
simple equation. 

In this paper another familiar highway construction management problem is 
presented. analyzed, and solved. The problem 1; to determine the optimum 
working time and number of crews for an operation. The tradeoff is between 
overhead costs and equipment mobilization costs. An optimizing equation is 
derived and verified with a trial-and-error solution. Tis two-fold approach should 
appeal to the pructicing field engineer or projet manager as it enables him 
to get a better feel for the tradeoff. For this reason too. the problem and 
solution are stated in fundamental terms. Variations and secondary constraints, 
when considered, often complicate the solution and fcequently obscure the pattern 

of the dynamics of the tradeoff. Moreover, the idealized optimizing equation 
is usually the practical limit to fine-tuning solutions of this type to construction 
management problems. Nonetheless, in every instance. particular job conditions 
must be considered as these solutions are implemented. For exampil.. consider 
the bridge span optimization problem referred to before. This classic solution 
states that the least cost i, achieved when the combined cst of the foundation 
and substructure of one pier is exactly equal to the variable cost of one span 
of the superstructure. Although this rule gives the bridge designer an importnt 
frame of reference, it does not inhibit him from deviating from this relationship. 
Similarly, the optimizing equations and rules derived here give the construction 
manager an important frame of reference; for project planning in the first instance 
and claims evaluation in the last. 

STAYRIV Of P, m .M 

The construction time required to complete tme work associated with a specific 
major activity is directly proportional to the quantity of work and inversely 
proportional to the r'mber of crews employed. As construction tir, e decreases, 
so do the costs of tir.,e-related overhcad field functions such as supervision 
and administration. On t.,e other hand. in this case, the number of crews required 
increas-. and tLis results in cocrespondingly increased costs for mobilization 
and logi.tical support, especially for equipment intensive operations. The optimum 
working iime. T.,. and thus the the optimum number of crews. N.,,. is when 
the combined total cost for time-related job overhead and crew mobilization 
is a minimum. 

Thre simplifying assumptions are justifiable and expedient. For example, 
it is aisumed that the optimum number of crews necessary to complete the 
work in the optimum working time is readily available and can be conveniendy 
acommodated within the working area. Furthermore. it is assumed that 2he 
total productivity per unit time varies directly with the number of crews employed. 
And finally, it is assumed that the costs for supervision and administration 
is practically independent of the number of crews employed. This last assumption 
is correct for any number of crews associated with any working time. T, that 
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even approximates T,,. The terms, job overhead and supervision and aeminisua
tion. are used interchangeab!y herein. 

T-Coey EmIAm2= 

The general time-cost relationships are sho%:'n in Fig. I. The total cost for 
job overhead, as it is used herein. is the product of the variable pen (time 
dependent) of this cost per unit time. C.,. and Tor 

Total Job Overhead Cost = C,,T .......................... I)
 

The fixed pan (nontime dependent) of job overhead, such as mobilizontio of 
overhead elements, need iiot be considered. These are one-time costs that are 

C'Jc I ,," 

U,. 

0 I TOM Taw 

WORKING TIME, T 

FG. 1.--Retionahips 3etwam Consnue ime and Coest for Mobation owd 
Job Overhead 

independent of both the working time and the number of crews employed. 
Eq. I relates the costs of job overhead that vary directly with time. 

If one crew can complete all of the work in T days. then two crews can 
complete all of the work in T12 days. However. the cost of mobilizing two 
crews is twice the cost of mobilizing one. By analogy, the total cost to mobilize 
all of the crews necessary to complete all of the work in one unit of time, 
C,,. is 

C. =-x C.. ............. ................................ .(2)

P 

in which Q = total quantity of work associated with the specific activity; P 
= productivity of one crew per unit of time: and c. = cost to mobilize one 
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crew. So that the total cost to mobilize all of the crews required to complete 
all of the work in T units of lime is 

C,, 
Total Mobilization Cost =. ......... ........................ (3)
 

T 

fThe optimum working time. T... is when the sum of the costs from Eqs. 
I and 3 is a minimum, or 

C-
C , T - . = Minimum ................................. (4)


T 

Differentiating the combined total cost with respect to time. in Eq. 4. yields 

C .,, - C _ = 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5)
T'
 

Solving Eq. 5 for T yields 

T" . . ...................................................... (6)
 

Eq. 6 gives the optimum working time that minimizes the. combined total cost 
of job overhead and crew mobilization. 

The optimum number of crews required. N,,. to complete all of the work 
within the optimum working time is 

Fr, C14T, 

Furthermore, the minimum combined cost of job overhead and crew mobilization 
C., is 

C.,. = C, T. + c.N... ................................. (3)
 

Moreover. from Eq. 7: 
C-... 

Co. Top = c. N"........ ... ......................... (9)
2 

In other words. the minimum combined cost is when the total cost for variable 
overheads equals the total cost to mobilize the crews, and occurs at T,. 

It is required to excavate and transport 1.500.000 cu yd (1.130.000 m) of 
earth. The productivity of the crew described in Table I is 2.500 cu yd (0.920 
m')/day. The cost to mobilize and demobilize a crew is estimated as the cost 
of 2 crew days or $3,000. Regardless of the exact number of crews that will 
be employed, the variable (time-dependent) supervisory and administrative costs 
of job overhead are $300 a day and are described in Table 2. Table 2 does 
not include the cost to mobilize and demobilize the field office and storage 
areas because these elements are not time dependent. That is to sa). these 
facilities incur one-time costs that are independent of both the working time 
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and the number of crews employed. However, rent. utilities and other time
dependent costs for !hese facilities are included in (he daily charge of $60.
 

TABLE i.-Composition and Cost of Earth Excavaiom Cirw 

Composition Cost. in dollars 
(1) (2) 

One foreman,'pickup 120 
One front end loader 240 
One loader operator Ioo 
Four [rLck% 640 
Four truck drivers 320 
One laborer 
Dail) cost of creA IX.01 

TABLE 2.--Composiion and Cost of Supervision and Administration 

Composition Cost, in dollars
(I) (2) 

One superintendent 'auto 120
 
One timekeeper-clerk 60
 
One trafficman 
 60
 
Field office, complete. storage ad. and miscellaneous 60
 
Dai) %ariablecost of job overheao 300
 

From Eq 2 the cost to mob~ilize all of the crews, assuming that all of the 
work will be completed in I da). is 

1.500.O00
 
. = -x $3.000 =SI1,0000. ...................... (10)


2.5W0
 

Therefore. the optimum working time. from Eq. 6. is 
/1.800.000 

T = = 77.46 days .... ..................... (I1)
V300 

Consequentl). the number of crews required to complete all of the work within 
the optimum working lime is. from Eq. 7: 

1.500.000 
"N= 07 =7.746 ............................. (12)
2.500(77.46) 

$300 
also NW = - x 77.46 = 7.746 ..... .................... (13)


S3.000 

Furthermore. the minimum combined cost of job overhead and crew mobilization 
is. from Eq. 8: 

C.. = 5300(77.46) * 53,000(7.746) = 46.476 ................. (14)
 

Table 3 and Fig. 2 comprise an alternate approach to the problem without 

269 
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employingt Eqs. 6-8. Because of the great range of values of costs and time. 
Fig. 2 is looed logarithmically. Both job overhead costs and crew mobilization 

TABLE 3.-Raltionship Btweer Numbr of Crem, Workng Time, Job Overtmed 
Costs. and Mobilzation Cosa 

o W n TMobilization 
SMobilization Working days, T. Overhead and overhead 

Number of costs. Col. 1.500.000, costs. Col. costs. Col. 
crews 1 x S3.000 lCol. 1 x 2.500) 3 x 300 2 Col. 4 

(1) (2) 13) 14) (5) 

I .3.000 6W0 10.000 183.000 
2 6.000 300 90.000 96.000 
3 9.000 .00 60.000 69.000 
6 18.000 100 3%.000 48.000 

10 30.000 60 18.000 46.000 
20 60.000 30 n.000 69.000 

30 90.000 20 6.000 96.000 
60 10.000 10 3.000 183.000 
100 300.000 6 1.800 301.800 
'100 600.000 3 900 600.900 
300 900.000 2 600 900.600 
600 1800000 I 300 1.800.300 

.r : __ - __ r -'.

~' T 

WORKOIG TW., DAYS 

FIG. 2.-Number of Crews. Mobilliation. JobOverhead. and Total Cots for Earthwork 
Examle-Based On Data from Table 3 

costs plot as straight lines. and the total cost plots as a symmetrical curve. 
Practically speaking. it is highly improbable that as many as 10 crews would 
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ever be employed; and 600 crews is absurd. The entire range of values of 
N is included in Table 3 for illustrative purposes only. 

Anaomois Taw-Com R.Anolass 

According to the time-cost equ-ation, Tand N are reciprocally related as 

TN=- Q ........ ................................... 
 (15)
P 
Therefore. when N = I. T is maximized; and conversely when T = I. N 
is maximized. Consequently. the maximum combined total cost of job overhead 
and crew mobilization occurs when: T is maximized and C, > c,; or when 
N is maximized and C,. < c 

Exivuailsci or Exmwu--OvuTw 

From Eqs. II and 12 the optimum working time. T__. is 77.5 days and theoptimum number of crews. N,,. is 7.75. The question now can ds.the combined 
cost for job overhead and crew mobilization from Eq. 14 be reduced further
by making the crews work overtime. An increased workday means even less 
crews are required; th:refore crew mobilization costs are reduced further. 
However. an increased workda means a penalty in the form of premium pay
for the crew. This. then. is another tradeoff that some readers will claim should 
also be considered 

In the earthwork example. assume that all lI:bor. except foTemen and superin
tendents, are paid time-and.a-half for all time over 8 hr worked per day. Assume 

TABLE 4.-Ielationship Between Number of Crews. Oveutime. Premium Pay, Job 
Oeqthoed Costs, and Mobiliaation Costs 

-Mobil

l latiOn.
IPre

mium 
Over. pay. and 

Over- head over-
Over- Total head costs head 

Mobil, Over time pro. coets. over s. costs. 
Belson time hours mium first 8 hr/day. Col 2 

Number 
of 

crews 
111) 

costs. 
Col I 

'53.000' 
(2) 

Working 
days. 

T. 
(3) 

hours 
per 
day 

(41 

total. 
Col 3 

* Col 4 
15) 

pay. 
Col 

5 -40 
(a) 

hr/day. 
CoJ 3 

- 00 
(7) 

CoJ 
5 . 

130) 
(11) 

* Col 6 
* Coi 7 
- Coi8 

(9) 

3 r 
4 

11.61i) 
12.11 

77 
77 5 7 4 

6.0 
81 

24.100 
23.40 

23.250 
23.250 

23.2 0 
21.711 

12.910 
$0.271 

3 i5.0O T7I 44 341 13.640 23.20 12.788 64.67K 
6 

7 
7 ' 

Ilfui 

21.0s 
77,) 

7' 

- 5 
7 

2 3 
011 
0 

178 
621 

0 

7.1.0 
2.410 

0 

23.230 
23.250 
23.210 

6.675 
2.325 

0 

53.045 

49.055 
46.500 

t M4.0) 71 0 0 0 22.0U 0 4.00 

271 
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further that all other costs are pro-rata based on straight.time rates. Theiefore. 
the hourly overtime cost of the crew in Tab', I is. in round numbers. $220. 
Similarly, the hourly overtime cost of supervit;on and administration in Table 
2 is. in round numbers, $45. Then. the total premium Ipenalty) is ($220 + 
S45) - M.l.500 $3( )/8 = $40/hr for all overtime. This is the basis of Col 
6 in Table 4. Col. 8 in Table 4 is the cost of overtime at the stra-, ht-tim 
rate-

If the longest workday is limited to 16 hr and T,, = 77.5 as before. the 
number of crews requirtd is 8/16 x 7.75 = 3.87 Table 4 is a comprehensive 
comparative cos' study for 3.87 crews-8 crews. Therein T, = 77.5 is constant. 
but the number of crews varies inversely as the total number of hours worked 
per day. koundng ..o up to 8 and T., down to 75 does not sensibly alter 
C. = 546.00 

Neverihce:ss. Table 4 indicates that the original solution is sti!l the most 
economical This is true even if Col. 6 is not included in the combined total 
cost that is -Tol 9 This is a consequence of the fact that herein the costs 
fo" supervision and administration relate to the costs for Lrew mobilization 
exactly as they do in the original example. compare Col. Is with Col. 7 and 
with Col. 2. In other voras. th! optimal solution is independent of overtime 
and premium pay as long as cveryone is paid for all hours worled on at least 
a straight-time basis. 

SUWAAR AMwCONULoBS 

272 It is eideit from Table 3 and Fig 2 that substantial cost differ'nces are 

associated .,th varying working times and nuintv-rs of crews. In the example. 
OK difference in job overhead and crew mobilization costs, when employing 
three crews rather than on--- cre, represents a savings of more than 5100.000. 
In practice. job conditions will probably mitigate against using many crews. 
such aslthe eight crews indicated in the example. HoAever. a fair generalization. 
for earthwork at least, is to employ as many crews as job conditions permit. 

An extension of the general case is the cost trade')ff between reducing the 
number of crews, and thus the mcbilhzation costs, by working crews overtime. 
but paiig even straight-time wages to labor and incurring continuing 4,verhead 
,tcois on - ;,i-a-'a straight-time basis It is evident from Tabie 4 'hat there 

is no advantage in working overtime if the purpose is to reduce the cost of 
crew mobilization. 

This analoss leads to a valuable frame of reference that can be stated as: 

The optimum working time for a construction operation is %,henthe total 
cost for variable overheads equals the total cost to mobilize and demobilize 
all of the crews. 

The optimum duration-cost pro',lem is a familiar one in network p!anninb 
However. according to Aras and So rkis (I). the calculations must he computerized 
because they are too lengthy an(, involved to be done manually. Nevertheless 
the proposed method is simple and cn be effectively applied manually to al 
items on the critical path whenever network planning is empluyed. 

The tnal-and-error approach has ore important redeeming feature. When the 
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results of a broad range of trials are plotted. the shape of the graphs. especially 
the total cost cure- indicates the sensitivii) of the tradeoff. So that if a solution 
other than the or.,imal one is in con:ci'ior,. because of particular job conditions 
or ot;.er tra,4,offs. the penalt) for not selecting the optimum solution is 
immediately dscernable for a wide range of alternatises 

"hisud)was financedb) are:earch grant from the Gates-Spa Consruction 
Management Rc,,earch Foundation 
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The follow% r s.ymbois are used in this paper 	 271 

C_ = total cost to mobilize and demobilize all crews nircessar) to complete 

all%,orki one unit of time.
 
C_ = miimum combined cost of job overhead and criemobilization.
 
C.. = %,ariable4time dependent) overhead costs per unit time. 

c. 	 = cost to mobilize and demobilize .zne crc%;
 

N = number of crcv~s associated with T.
 
'%o,=number of crcvs associated with T.,1W:
 

P = productivii) of one crew per unit time.
 
Q = quantit) of Aotk.
 
T = w~orking time , and
 

T'r, = optimum %,ork,ng time. 
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JOURNAL OF THE 
CONSTRUCTION DIVISION 

OrnMuM NuMBER OF CREWS 
By Marvim Geas' ad Amedgo ScarpQ !dim, ASC1E 

This paper is a variation and continuation of Lnothe, by i. sz'n4 writers, 
published recently in the TransportationEngineering Jovrnal of ASCE (3). In 
that paper, the optimum time of construction was formtlattd for equipment 
intensive construction operations. The trade-off there is between the cost to 
mobihze crews and the vost for job overhead. That solution gives the optimum 
nunber of crews as well as the optimum time of contr,,uction. Herein, the 
optimum number of crews is formulated for labor intensive con3truction opera
tions. The trade-off here is between the cost of the crews as it is modified 
by the expenence curve phenomenon and the cost for job overhead. The solution 
gives the optimum time of construction as well as the optimum number of 
crews. Fig. Idepicts the general nature of the trade-off and the graphical least-cost 
solution. 

The total time to construct all units of work associated with a specific contract 
item is directly proportional to the total quantity of work and inversely proportional 
to the number of crews employee,. This implies that the number of crew-days 
is constant. However. this implihAtion is correct only when the 100% Experience 
Curve applies. When any oth f experience curve applies, the required number 
of crew-days decreases as tae number of crews decreases. In other words, 
because of tb: experience curve phenomenon, the total cost of the crews is 
exponentiall) and direct!y ae)Ated to the number of crews employed. On the 
other hand, the total construction time trnds to increas as the number of 
crews decreases. Therefore the total cost for job overhead such as supervision, 
administration, and support facilities is exponentially &.- inversely relaled to 
the number of crews employed. Bo~h contending costs are optimized here to 
yield a least-total cost solution. 

Note -s.;.ussion open until November I. 1978. To extend the closing date one month. 
a written request must be iled with the Editor of Technical Publications. ASCE. This 
paper is pat of the copyrighted Journal of the Construction Divisi . Proceedings of 
the American Sociuty of Cavil Engineers. Vol. 104. No. C02. June. 1978. Manuscript 
was submitted for review for possible publication on December 2. 1977. 

'Pres.. Construction Estmatng. Inc.. West Hartford, Conn.. and Lea., Worcester 
Polytechnic Inst.. Worcester. Mass 

aPres.. Gates-Scarpa Assoc.. West Hanford. Conn.,and Inc.. and Lea., Hartford 
State Tech. CoU.. Hanford. Conn. 
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Fig. 2 shows the relationship between the total time, T and the number 
of crews employed, N. for three experience curves. The 100% Experience Curve 
indicates simply that T and N ae inversely related and that the experience 
curve phenomenor does not apply. However, the two ether experience curves 
suuest a more complex relationship. Fig. 2 isbased on a specific contract 
item of work that consists of 1,500 repetitive units, Q. Itis estimated that 
it will take a typicl crew 2 days to construct the first unit, t.Note how the 
total time. T. varies with both the experience curve and the number of crews, 
N, employed. This figure is related to the example at the end of this paper. 
Table I isbased on Figure 2 and gives the equivaent number of crews, time 
and crew-day requirements for constant N and constant T to complete the 
identical task. 

Exnptncr Cueva 

The :xperience curve was formulated by 16 right in 1936 (4). and in the literature 
is sometimes referred to as Wright's Law. This law states that the cumulative 

TABLE 1.-Equivalent Roletiokhipe For Selectd Expereone Core Besed on Fig. 
2 

Experience Number Time 
curve, of crows in days Crew days 

as a percentsae N T Col 2 x Col 3 
(1) (2) (3) (4) 

100 tO 300 3.000 
90 4 300 1.200 
so I 300. 300
100 10 300 3.000 
90 10 140 1.400 
so 10 60 600 

average time. CAT, to do complex repetitive work varies exponentially and 
inversely as the number of repetitions increases geometrically. Wright devised 
this relationship based on his work in the aircraft industry where he found 
that each time the number of airframes constructed doubled, the CAT of 
labor-hours declined by 20%. He called this relationship the 80% Experience 
Curve (100%-20%). The experincce curve has been investigated in depth by 
the wrters (I.2). Those papers review the limited experimental data and 
applications to construction management problems. In fine. construction opera
tions are ansociated with particular experience curves as summarized in Table 
2. By way of example. Table 3 gives the CAT and the total time. T, required 
to construct n units when the time to construct the first unit. t.is 1,000 man-hr 
and the 90% Experience Curve applies. Note that the first 100 items to be 
constructed will require. on average. 496 man-hr each. This is half the time 
required to construct the first item and is the result of increased efficiency 
resulting from increased number of repetitions. It is. of course, assumed that 
the same crew is employed to construct all 100 items. 

The classical relationship between CAT and R is 
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TABLE 2--Characteriticsa of Experlence Curves (1) 

Experience curve. 
Description as a percentage 

(1) (2)
 
Entire structure of ordinary complexity such as high-rise of.
 

fice buddin s and tract housing. 95
 
Indvdidual construction elements requiring many operattons to
 

complete. such as carpentry. lekctncal ,work. plumb"ng.
 
erection and fastening of structural units, and concreting. 90
 

Individual construction elements requiring few operations to
 
complete, such as masonry, floor zmd ceiling te. and paint
til. 85
 

Construction elements requiring few operations and on assem
bly-Line bsts, such as field fabrication of trusses, formwork 
panels, and bar bending. s0 

Plant manufacture of building elements, such as doors. win
dows. kitchen cabinets, and prefabncated concrete panels 90-95
 

TABLE 3.-Man-Hour Requirements According to 90% Exprience Cur" 

Total time T. in 

Number of Cumulative average lime man-hours
 

items. a (CAT). in man-hours (Col 1 x Col. 2)

(1) (2) (3) 

1 1.000 1,000
 
2 900 1.800
 
4 810 3.240
 
a 729 5.832
 

10 705 7.0M0
 
20 635 12.700
 

lO0 4% 49,600 
200 446 89.200 

TABLE 4.-Values and Functions of j 

Experience 
curve. as a Slope. (I + S)/S
percentage s I + S (Col 3/Col. 2)

(1) (2) (3) (4) 

100 0.00000 1.00000 o
 
95 -0.07400 0.92600 -12.514
 
90 -0.15200 0.84800 -5.5789
 
Is -0.23447 0.76553 -3.2649
 
s0 -0.32193 0.67807 -2.1063
 

21 
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CAT = n' ................................... (I)
 

and between T and n is 

T= .'I = ""t ....................................................... (2)
 

in which s = the slope and is a negative exponent less than one. Values and 
functions of s for selected experience curves are given in Table 4. 

The experience curve phenomenon applies to individual workers working alme 
as well as to teams of workers working as integrated crews. The term crew, 
as used herein. may mean: (I) A single worker such as a painter; (2) a smaU 
group of workers such as two masons and one masou tender; and (3) a large 
group of workers with heavy equipment such as an erection crew. See Refs. 

Tuft. 11MIU OFCMMs ft 

FIG. 3.-Relationship betwen Total Constructon Time and Numbee of Unt Ce
structed by Each Crew
 
I and 2for further detailed explanation of experience curve theory. its applications,
 

and limitations.
 

Tum.Cosy EouauIoNs 

Let Q equal the total quantity of work associated with a specific contract 
item. and N equal the number of crews employed. Then the number of units 
of work that must be constructed by each crew, R. is 

Q
 
N-- .. .................................... (3)
 

The total time. T. for a crew to construct all of the pro-rata units assigned 
to it. n. is Eq. 3 substituted in Eq. 2. or: 
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............................................
 (4) 

Obviously. Eq. 4 is also the total time for all N crews to construct all Q units 
of work. Fig. 3isbased on Eq. 4 and conveniently relates the total construction 
time to the number of items assigned to each crew, for selected experience 
curves. The 1001% Experience Curve (not shown) gives values on the ordinate 
equal to values on the abscissa. 

Job overheads can be classified into two categories: (I) Time-dependent orrecurring, sometimes call variable overheads; and (2) time-independent or 
nonrecurring. sometimes called fixed overheads. The first category includes 
such costs as salaries and rents. Clearly, they are a function of time. The 
second category includes cots for temporary support construction and installa
tion. These are one-time costs and are assumed here to be independent of 
the total construction time and the number of crews employed. The latter category
does not contribute to the solution and is not considered further. Contrawise. 
continued reference here to job overhead is limited to the overhead costs that 
are time-dependant and as classified in the former category. The total cost 
for job overhead associated with a specific contract item is 

c.. T - C () I........... ........................... ()
 

in which c,,= the €qt for job overhead per unit time, and Eq. 4 is substituted 
for T. 

Typically. a crew is composed of labor and equipment. The out-of-pocket 
cost for labor includes: (I) Base wages; (2) mandatory employer expenses for 
taxes; insurance, and contributions; and (3) voluntary employer contributions. 
The cost of equipment includes: (i) Rental; (2) fuel. fluids, and filters; and 
(3) field maintenaxnce. Other elements that comprise the cost of the crew may 
include allowances for small tools and subsistence. The total of all such costs 
is the cost of the crew. which is also time-dependent. The total cost for crews 
associated with a specific item of work is 

Nc,T =N, r...... ............................ (6)
 

in which c, = the cost of a typical crew per unit time; Nc, = the total coat 
of all typical crews per unit time; and Eq. 4 is substituted for T. 

The optimum number of crews. N.,. also optimizes the total time, T,,. 
that results in the minimum total cost for job overhead and crews. Summing 
Eqs. 5 and 6 yields: 

.( i + c,N ( ) Minimum ................... (7)
 

The optimum number of crews can be found by: (I) Differentiating the total 
cost in Eq. 7 with respect to N; (2) setting the result equal to zero; and (3)
solving for N.,,; all of which gives: 
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c.,(I + s)
NW =... .................. .. .......... .(8) 

C, S 

Eq. 8 gives the optimum number of crews that minimizes the total cost for 

job overhead and crews. The right-hand expression is negative but computes 

positively because s is negative. To reiterate, s is a function of the efficiency 

of productivity associated with the experience curve, phenomenon. Fig. 4 is 

based on Eq. 8 and conveniently relates the optimum number of crews to the 

ratio of job overhead costs to crew costs for selected experience curves. 

The optimum total construction time. T,,. within which to construct all of 

/ 

LII 
2RI 

SII 

aw C m VWAX 

RG. 4.--Optimum Number of Crem 

the units with the optimum number of crews. is found by substituting No. 
in Eq. 4 which gives: 

T- = N../ I ........................ .. ....(9)
 

The minimum total cost for job overhead and crews, C.., is found by substituting 
Eq. 9 into Eq. 7 which gives: 

C.. = T, (c. + c,.N..).................................... (10)
 

MoM.Uwo, Cors 

It is characteristic of labor intensiveoperations to rind that costs for mobilization 
and demobilization of crews are nesligibke. This is contrary to capital intensive 
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operations, where such costs are incurred in connection with heavy construction 
equipment, and can be substantial. Nevertheless. let c, equal the cost to mobilize 
and demobilize one crew. Then the cost to mobilize and demobilize all the 
crews is 

c.N . ... .. .. .. .. .. .. . .. .. .. .. .
. .. ... . .. .. (I1
 

Now the total cost to be miimized is the sum of Eqs. 7 and 11. or: 

f'+ c, I 1 + c_ N = Minimum ........... (12)
 

As before, the optimum number of crews can be found by: (I) Differentiating
the total cost in Eq. 12 with respect to N; and (2) setting the result equal 
to zero; all of which gives: 

cN"'" -sc, Q"'"N-(I + s) c,, =Q0'" . ............. (13)
 

Further simplification is not possible; therefore. Eq. 13 must be solved for 
N., iteratively. 

ExAufts~ 

A cefl.Uw contract item consism of 1,500 repetitive units Q. A typical crew
 
is comprised of two journey.,en and one helper and small tools: costs
and 285 
c, = $250/day all-in. It is estiwized that itwill take this crew i = 2 days 
to construct the first unit. Thereafter, pr.Auctivity will follow the 90% Experience 
Curve (see Figure 2). 

The related job overhead includes a superintendent, an engineer, and two 
clerks as well as rental of a field office, a storage yard. and sanitary facilities. 
Other allowances must be mdc for power, telephone. and subsistence. These 
time-dependent job ovi.rheads are estimated at c,. = $500/day. without regard 
to the precise number f crews employed. 

From Fig. 4. based )n Eq. 8,the optimum number of crews is N, = II. 
Therefore, each crew will cci.;truct n = 1.500/11 = 136 units. From Fig. 3. 
based on Eq. 4. the total time to construct all 1.500 units is T,, = 64 x 2 
days = 128 days. This is equivalent to II x 128 = 1.408 crew-days. or an 
average of 0.94 crew-days/unit (Fig. 2). 

The minimum ,:Gtal cost for job overhead and crews is. from Eq. 10: 

C. = 128 [S500 +S250(11)1 = $416.000 ...................... (14)
 

A sensitivity analysis of this solution indicates that C,, does not vary by more 
than S10.000 for the range N = 7-20. However. the cost for job overhead 
and crews varies by 360.000 in this range when they are considered separately. 
The sensitivity of this form of analysis increases significantly as the ratio c./c 
decreases. If c, = $125/day, this ratio decreases from 2 to 0.5. From Fig.
4. Nl, = 3 and the total cost. C,, = $333,000. A variation of $10.000 from 
this amount includes only the range N = 2-5. Furthermore. T., = 388 days 
or three times the optimum time founid earlier. 
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SuMUA" ANDx Cosvcwusaos 

Two principal no,'-ns are des eloped separately and then combined to yield 
a simple ,olution to the question of the optimum number of crews and the 
optimum construction time for labor-intensive construction operations In the 
first instance. it iv shown that the total output of one crew working 100 days 
is not the same ,s the total output of 100 crews working I day or any other 
analogously paired data In fact. the total output of one crew working 100 
days exceeds the total output of an, other combination This phenomenon is 
expained by experience curve theor- that i5 re,.iewed here In the second instance. 
it is shown that certain costs of cor,,t."uction vary directly with time while 

other costs ,ary ins ersl5 The sum of these two contending costs also vanes 
with respect to time and frequently has a m:nimum value The minimum cost 
is associated wsith the optimum value of the independent variable, which, in 

this study. is the number of crews 
Expressions are developed for finding the optimum vAlues for the number 

of crews and the total construction time These cxpressions are the basis of 
tw o graphs that facilitate the so!ution These data are developed for labor-intensive 

operations in wl.h the cost to mobilize and demobilize, cr,:ws is negligible. 

Nesertheless. a. expression is also developed wherein the mobilization cost 

of crews is considered It requires an imttie solution 
An exanple illustrates the nature of the problem and the simple and rapid 

solution Morco%,er. an extension of the example illustrates the sensitivity of 

286 	 the analysis As the ratio of the daily co.( of job oserhead to the daily cost 
of one crew decreases, the solution becomes increasingl) sensitive Generally 

speaking. when the ratio is less than unity. a departure from the thc.netical 

solution of the optimum number of crews will result in a significant increase 

in the total cost of construction. When the ritio exc:eds unit). the penalty 
for nevi employing the theoretical optimum number of crews is not significant 

for a broad range This ratio can hae far-reaching effects in (network) planning. 
assessing the labor market, establishing contract time requirements. and evaluating 

claims, especially those related to accelerat,,n. 
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Ammwix N.-NorATom 

Thefoflowing symbols are used in thispaper 

CAT - cumulative average time per unit constructed according to experience 
curve, in days; 

C. - minimum total cost of job overhead and crews for T., dayi. in 
dollars;
 

c, ccst of one crew. in dollars per day;
 
c. - cost to mobilize and demobilize one crew. in dollars;
 
c.,- cost of time-dependant job overhead, in dollars per day;
 

S= total number of crews;
 
N.. - optimum value of N associated with C_,;
 

n - number of units constructed by one crew;

Q - total quantity, in units of work. constructed by N crews;
 
s negative exponent, less than one, that is slope of experience curve; 
T - total time to construct Q units, in days; 

T, -optimum value of T associated with C..; and 
- time for one crew to construct first unit, in days. 

237 
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Critical path scheduling: 
an overview and a 
practical alternative 

Althou h critical path SCheduling late I95M am very large competent for 
(CPM/PERT) was developed in iseive project PERT. developed for 
'he late 1950s and has been risech and development proymta. fo-
taught inseminar- and unaversil) cused aa major events (called mile-
COurSes since then. it ,sused by "tia,)-n sd probabilitie to ca"'.

Latethe morll&w and understood by een staome CPU. likely Iarebetween male-oriented towad constrc-
lewer Yet it is an extremely tics. focused on thou activiti required 
powerful and adaplat)e -b ut toaccomplish a ptltax by sing one csti
simple-tool mate of acrvity duration instead cif(be 

thrme used anPERT 
STIFn L POMLu.. L ltboulh the has been a mand.buS .O. ASI 


5nc1,mproliferatio of PERTShag CPM and 
Pwva Eaqieswn varniboan• the two tochnAvie have be-
Pcisa•s4 O'agon come quite simalar CPM usrs have 

adapted the use of themlctoae tohigh-
T.ie nFAs o CP%4, PERTs ta. light thebeginning or end of a nuor 
ITED L seem to be a failure to apreci. phas o work And row PERT swn sel-

•
aleits simplicty and a miscon,;psion that dorausethree ausmata ol a ivity dita 
conptls and scheduling specialists are tin b cause one spleantyof ork and niot 
necaary for its use Project managers many have the time or pati ce to e•ll-

29 jhave either attempted topln andi;onirol mate two more duratiocs when theresults 
their jobs with barchais or have suren- are scarcely bettier. 
dered theirbwc role of planning. ,,hed- Today. few civil cngineers or c€ontrac. 
uling vd controlling pcogrcs toa ma. tor use PERT-and thawwbodosho.ild 
chine and a technician Sub" u,,tfil- recognize ;matthe techniques are eases-
ire of compriperzed s-chcdulcs toatllecl tudlythe um Therefore. the foLlowing
thethinking of tha doing the work discussion focusa on CPU 
often results inscheulcs hot are nr" -or " a 
cannot-ti followed In addition. malay 
manialers arc usuble to cope with 'he Thene ate three ba. '-Mu12 'reparing
rails of data thotthecomputer spws a CPI schedule I) pLanning (or di-
forth The end result isthatmost foct.s girammang). 2) estiating of nctrnty do-
are still being planned with tar chats--if rations, and 3) scheduling (or c mpu-
aIall isa)
Alail" Fir,. one must plan thejob- usually 

.* by laying outshe aclislis ansequence" 
 o
 
Then is a methd of CMP PERT a pocc of paper This islhenctworkdLa. 

scheduling tat ssimplct. easier and jutA gram. it dtfircs and theirtheacavivsie 
as powerful asc.npuetriziton Isit the relationsship Th two typs of nctwoik 
time-scale arrow diagram-a method diagrams are thearrow diagram and l.e 
use saccesafull,vby this firm for )ars on procelnce diagram Either of these. or 
all t)pCsof projecu It's been taught to some vriatioo. must be prepared ecsn if 
hundreds of people who t-sef'surd it the schedule iseventually comsapuoterized 
Wsatly sufcrix to computer priniual on Second. one must asigntiame durationsmert jobsThe following dis-cussu pre- to each activity This step i almost as 
its a bcrf ocivise of CPMiPERT. difficult a the first step and also must be 

then czplains how and when to use the done manually
lime-.sle arrow diagram method of Third. only shen the diqnm ispre-
CPM scheduling iared and durat rnassigned. can 

CPWEWcompuite the cntlcal prath.Call) stan
ES) laee lun (LS). ealy finish (EF).

CPh4 (Cnical Path Method) and late finish (ILF). Mat, and toul project 
PERT (Program E-sluition and Resie duraito Tias is the easiest step as it 
Technique) were both developed in the requirei only simple mathenatica-addi. 

ChIEngeanott.*ASC Jl iM 

twia d stufrictim It mm be domeby 
computer 

There arc four methods of compuiing 
the critical path Two an coasiputer,,ed 
(i.j oak and precedence) and two an 
non-comnptenzed (mmuj corrpstilldirectly on lb. network and taiescaj 
comptaio walthInc nc;,ork diagram). 

CPU w originally developid uing 
thei-jnode method In thasmethod. eachactivity s identified to lb. computer by 
it beginning (i)node number and it 
ending (J)node number These two num
bers (I.j) uniquely defise each activtiy 
and she rela ionsbip between them For 
cample. if activity B follows aciray A 
( a i .1 then theI (ending) node 
number of actmiy A isthe i(beginning) 
node number of activity 0 fj/in Fig 1). 

It io nearly impoLbe todetermine 
ac-urately thecomplex relatioasships be. 
tween activitie 4 a major project from 
just a table of Ictity dcurnpowas and 
thcir i-j nodes (juh &IFar I11.Co.je
qucntly. aitslit firs ae Laidout an a 
network diagram that graphicaly shows 
she relationship bewcen thiem Than a 
caled rowi diLagrammin. as an arrow 
represents the icivity (with so time
scale) and a circl (or node) at each end 
contains the a node numberLM I node 
number A relaloship between two c-
Imlosithat cannot be shown by direcly
connocting the arrows is indiated by a 

i 
i.1
 
5-4 S 
W a 

5-4 ONO 

r 1 . to" 

a 
, 0 I 

i 
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douad-lisatsams. Calledddummyarow silow niFils -8) takme5wakingdays. itsEFwillb I 45 
Fig 1). f - 6 (thekg.:a of work do) 6 whack 

Cereals" us sht samesa tst tead of work dayS. 5 
Oe o( 1h fint asas-compultr shedul. Faig 12) t that saiily A can flh4 l6ulvs 

Tle precedenc method iS s a r seg methods was developed ry rrof John harh is (ibe yI*gnninsg cO waLk dm) 6. 
preach to (PM thckdaisg t ass gns oat loendab. of Sw.ford Unintl) vb 16) then the eaulst that ailvsa S sadd D 
simber to tlh atity itself and simply Noa-casp6ltr mthh are ca.y to am. can start is (t.t beginning oO day 6 (ES
lis all preceding sciissts. making it requiring only a etwork diagram and - ES, - EF. - 6). st F Ig 11 
much mtyito updat and reist than Th sit to Sincet asu 9 6th daybasc skills addition and subtractio ivity can %tan 
0-j made method (set Fags 3 and 4) comrpuste 1tk &. LS. EF. LF. oat. ad and Lakes 6 days. 1t wricsl it ae 6hash

Prcedencer diagramming usi a boa loul rcojza durvion is the 12th day (Efe - ES. + dcuraiosistcd ofsa n wrow to rerv€wnt &•A , . It has been found to often be chiaper - 6 + 6 - I2) Afito"nty D an sunnac 

ty A id lis gs from tIhebeck of lie and Wie to manually mkula theI nlls- 1k 6th day sad lkes g days so is can't 
preceding "t, -it? to te frot ofte fo!. c] path lhan It2inpuldatua loaconput. harsh bfae the 14lth day (EF& - ES,
lowing one to show rc~ltoitships. makinig ti. make Ie run. debts it. and rens + dutlon - 6 + I - 14). at* Fes 
tIh precedence diagram much asiser to ncidentally. if one d m'n computer. 14 
draw and rest- a1Wt nowuar,diagram re. tIhre u no need for lh nodes (r. To cilvae ihe Fs.ld S an for a ti ilyt set F i 4) € es) •ad i- numbers except to highlight C. one mest €co~tC C~t t Iserewha w 

Although the precede#" diagram ap- s milestone This wil signif-'nily sPMJto fintsh before C can begin and what tApear to be qt ,1c different in the afoo drafting (/t tpp 'l Will) vro- Od the chlls thatl the) will finish Fron 
dugir. theare (r dLmaqioniss a iFl FiSit|J t. aarcatalt lannllits adire:al!) quite simzi ja 9) 

T e eb c manual CPM Khoduk D both must bt 6nishd bfort C cma 
__ _ _ _ _Nilosas be illustrated with l 

h 
t sun--.nd tflt the tjrilne that ite will

C-empik network (set" to F ig 10) b binishad s dzy 14 (E-S - Latest EF 4I 
, , or D - 14)Tbercfore te ES for C
 

m NON, a--*- ~ (and lsoe E) l 14
 
U a The frat stp u to stan aciahly A i Tht ciasputaltora;conltin I) EF
i L'k beginning of work day I (Fag II). ES + duratin - 14 + 3 - 19.2)EF, 
n 5 ichis th E.5 for activity A Ifacts-ly - ES + duritvos - 14 + 2 - 16. 3)
U A siLa, the beginning of work day I ad ES, 
- latest of EF v EF* - 19.41 EP, 

__ o____ 291 

?s ...s.-- I IU/|I 0 i- 1 Ic 

C 
29 

0t &--y 0" WPn 

/, 1" 1 

CfhW OA.~s Fe tobn ,naAri 5. 

5/ 5 O €'it •/O 1 /n01y 1/ 1i MVK/ 1- 111/ I40, ., , 

http:sun--.nd
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Ihe Late finish and Late start of each acui- Sram tikes lesaspc. shows the relat.o. 
S. 	 y (sew Fi 19) ship between actislieti. and shows flinle 

.al, il COM.l n of three iIt has been found that he timc-alle 
arrow diagram is but slightly more d+i. 

Float is the number of da) bet.een cult to prepare than the bar chart and can 
eller the early start and late start or the bejust ASsimple Yct it has rruny ad*&*. 
earl) finish and Lat finish Iiat - LS - Ucs over the bar %hart 
ES - LF - EF) Activitiesvith anearly But the bai chart is stll a god tech
start equal to the late start lI.jae irro float nvuc for prto"tt without a criticil path 
and arcIhe rtfoe riti.al %ol zytvati.- For esample. a process m"Ihine %hut

. I 'l 0 L,- EF. .aiiactsit? DiLSo rCsources than upona rzaisnwqten.4: ifI\b, V.Ss ES. - 6. 6 - 0). activitl C iLS, asiviti s Inlsuchcases.citlher abar chal 
S. 1 ES, - 14 - 4 - 0). d tiity F or A modl~ed tim le Arco- diagram 

V11 LF@ EF,- .3 -21)- 0 Hiwesr. may be used 
. .ha c s n oa t LS, - ES, 

., 	 I- 6 - LF. - EF. - 14 -Q- crtise 

2). ad sctillty E hi dy l'.oI I.+S.tL% - Allegedchiticism% of thv tlme-scalc 
i 	 . I ES, - I - 14 - )I Arrow diagram are I) Too hard todraw.F.nw~ Mc do") too difficult to update. )I too long a 

drasirg. and 41 too ile ,nformusios' 
The finAl step is to connerl the coam. %.i-c of thse rill.isms have been fi..snd 

rX pIutcd ,ofk days for :. I. Ff. & I. to to be true 
-alenbdar daics This can beacc mplhlird Firsi of all. one srfiuld remember that 
by providing a sinmpe conertion tul on the .st rr.,fetl) of work in 1PM lded

,: :.i. - the network d oesen d lin aitrm ailpin•; is in $&acting- and i!ulig infor
tale with the calendar dates Conie on i tilon - rot drafting the network Sec
to calendar date is tedious. but fot only ondl). A nei orlk diagram always has to 

Iorep opcO-It is probably cheaper and (is- bedrawn in order to schedule a projict. it 
ler hanto 1)learn ho. to usi a ps:it:u. aivo frequently is erased and redrawn 

u 2'ar computer program. ') ke) pun.h the before it is %Atisfato) Although tlim
dale. )) maie the compu'ster run. and 41 s,;ale diagrims are re -ark codraft and 
debug the datI sothat it runs correctly change than rion lime ile diigrams, the 

FS, * duration - 19 * 4 - ( Tla etra effort is neglilible Besides. drafl-
Fit fil irg technitl~us developed by Pinncll Un. 

_ there isiricther non m.t, more thin corpenaltc for thepaeFortunall). ginrerng 
292 puler alltrnihe to the ime lsale Arrow aidtoeal work In fact. the) make time" This completes the "forwiard rus. diagram The initial step is to draw the ialing easier than normal methods of 

shi~h gives the early sItar. earl) finish. frst activity - to Kale Asseen from Fig non tIr-scle networking 
aid loui proycct duration The next step 210.Actival) A begins o viori day I and One timetusaing tec;hnbqUe is to elims. 
is the "baclikard pass.'" which giaes the es Ithe begiinng of) work di, 6 rule the i.j nodes Ithe) aren't needed 
late sars, litt finish And ful To begin %cis step is to draw the aclitie unless the schedule is computerized with 
the ickward pass.set the late finish of directly following actiit) A fire Fit the i-i method) t.Ne4miunt of wort 
ite Lastaclisaly equal to the arll) 6nih .1l) The natural tendency is to draw required to drae the circles is much 
ILI, - EF. - .1) The earliest the pro- Actavity C starting day Q. directl after greater than normall) realized Also. the 
jectcan hnish is ithe raiint'irg of) the the finish of licitil) B Howeser. paiiy 
2)rdday The lates Ithe proie ticnnidis C is also dependent upoln sclitIt) D and 
Also Ithe belinning o) the 2rd day If therefore can't start before day 14 *+ l- s I-tl' *.1l i . 

" 

hatitit) F takes 4 days. then the Latest it Therefore. actisaty C has a twio-day lMailte .can start and not dcla' the proect is the arrow from activlty Band a vertical 
lIlth dayl ll-, - LF. - duraion~- 2) tionship (dummy) arrow from scllnit) D 

- 4- 191llre Fit 1l Itr Fig :.') 
If day 19 is the latest Actiity F can Acuivity E strtis immestl :1)y after ac. ' V 

start And n" delay the projeczt. then day tivity Dis cocrnpleted. then contiues as a 
I0 s also the latest that actiaiesh &cat arrow until the end of C Actisit) FC And E 
can finish and not delay actavity Fl 4d followsC A E andk4di 4 d /.;... 'taIket k 
thusthe projectl A reisew of di&- ,Therefore. the late fin- quick this network , 
ish of th Actiities C and E is da) 19 g-ia will resealthat Activlty B has 21 
(jet Fig ; 91 days float. saisity Ehu~ ) dart float, and --- w w-J I 

From here, it iS simple subtractbon to Activity path A. D. C. F have zero floxt 
determine that IHLSc - LFc - dura. and is thtrore aitical In additio,.ore , J 
lion - 19 - 5 - 14, 2) 1.5, - LIF - ,an quickly determine earl) sti and 
duration - 19 - 2 - 17.31 LF. - LS, early finish days IE-S - 19. EF, - 16. 
- 14.4 L-S, LIF.- duratio.n- 14 ES%-6.etc) .,. 

6 .51 - tarliest of I-SeIF0 A& f a
[SellS,- -	 ..L-6S,LF, --. 1. )L -h LF Cpsie lwlbb 

duration - 14 - 8 - 6. 1LF. - carli- It's interesting to compare the t, i- , 
et ofl S. A IS. - I_% * i.8)1S. - a Arrow diagram with the bar hart
I.F. - duraionl - 6 - 5 - I 	 T'his (Fig :4) EBothArc cat) to read and r
completes -th "baeki-rd paIs" and lives und.lkand The time-icale arrow daL- r'y ;4 

IICc" Ilnoittregl-ASIE~l Jut IMl 
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c f 	 l. nullkingl iii Al In In isWesluttler up thed;a4 it
ddhu I"I cad Instead of circles to JtI 	 .------

rark the bgi ng And enadof actiitiss c - - - - --

one need onrlv JAWearrt-heajli to give a 
senseof &l.' a*.-

Ano.her m. . echr.46e is to A 

draf! the etwork e r pad
on fadcut ter 

A tian iicrit grid paper -:h .gp-rblue __________________ 
nes at I in. : '5-mmI.tin j Aiblu.e Irv ?5 

h.e 	 prtpriii drops c.: tie grid ines. 

1c..7 ns Icrtt drafted ont.c the *er-


, 
,ct The gr;i line.Sicnis lI.tct (110 t 10 grid papet AMd is icsih to 

drif1r#i tte rte.ota be ." :a hot., draw a very short arrow with v arrow-
torin; irrsirc ea$,;sdrawr 2PaCti ties head for thi" tnfraimuenit activiies that 
arc r s,'w jr- cir.,!tspr'r ;.in apurt r,,uire oni' .-v day If some activats 
.01hsit. retw -is vtrurar.c b, : in jt0 take I-u than a tA). thev can bi com-
mmi' f'r +Laits am. ,-.e:,.'l.e 4.rtjre$ bin-d with teri If there in't roown to 
iser.:¢dA!tr snp,r$ 11 .:err, is p.t the dec&riptio directly over the 
failbec(am6s- the i 

i
t J t actist). then it be put up outj,rcs o ,td can of the 

an ades+..atc 16 J 41 trce vsjg i m- ma) with a '4eder (le fit.. '61 S r e. 
picnd if a s- ac 'f 1.,r pc- ."k at times, of ciorus. I in per week do snt 
used then I working d.A+--too -in give engh roirt (its in a paper nuchri 
grid lines on a 10i 10 grid or ifa scale cf shutdown) In these cses. overall project 
I-in per rinth is used. thcn I meek duration ic tauallv quite small And the 
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Bibliography 
The following bibliography contains two sets of 
references. The first sel consists of a reference 
for each selected text that appeared in the 
preced:ng part of this compendium The second 
,et consists of references to additional 
publications that either were cited in the 
selected texts or are closely associated with 
material that was presented in the overview and 
selected texts Each reference has five parts
that are explained and illustrated below, 

(a) Reference number This number gives the 
position of the reference within this pp.;:, '1 ar 

BibliografIa 
La siguiente bibliografia contiene dos series de 
referencias. La primera serie consiste en una re-
ferencia para cada texto seleccionado que apa-
reci6 en la parte anterior de este compendio. La 
segunda serie consiste en referencias a pt'bli-
caciones adicionales que fueron mencionadas 
en los textos seleccionados o que se asocian in-
timamente con el material que se present6 en la 
vista general y los textos seleccionados. Cada 

referencia t!iene cinco partes que se explican y 

se ilustran abalo, 


(a) Numero de referencia este numero indica 
la posici6n de la referencia dpntro de esta bi-

Bibliographie 
La bibliographie qui suit contient deux catego-
ries de references. La premiere categone 
consiste en une reference pour chaque texte 
choisi qui est inclus dans la partie precedente 
de ce recueil. La deuxibme categone contlient 
des references pour des, documents qui ont sot 
et cites dans les textes choisis. ou soil sont 
etroitement associes avec des ecrits qui sont 
presentes dans I'expose ou les textes choisis. 
Chaque relterence est composee de cinq parties
qui sont expliquees et illustrbes ci-dessous 

(a) Numero de la reference ce numero indi-
que la position de cette reference dans cette bi-

bibliography. It is used in the compendium index
 
but should not be used when ordering
 
publications.
 

(b) Title: This is either the title of the complete 
publication or the title of an article or section
 
within a journal, report, or book.
 

(c) Bibliographic data This paragraph gives
 
names of personal or organizational authors (if
 
any), the publisher's name and location, the date
 
of publication, and the number of pages
 
represented by the title as given above. In some
 
references, the paragraph ends with an order
 
number for the publication in parentheses. 

bliografia en particular. Se utiliza en el indice del
 
compendio pero no debera utilizarse al pedir
 
publicaciones.
 

(b) Titulo: el titulo de !a publicaci6n completa 
o el titulo de un articulo o seccion dentro de una
 
rvista, informe, o libro.
 

(c) Datos bibliogrcficos: este p6rrafo da los 295 
ncrnbres ae autores personales u organizacio
nacs (si h-y alguno), el nombre del editor y su 
dircrci6n, la fecha de publicaci(n, y el nLimero 
de painas representadas por el titulo en la 
parte (L:. En -.igunas referencias el p~rrafo ter
mina con un nimero de pedido para la publica
ci6n en parentesis. 

bliograp i-. Ce num~ro est indiqus dans rindex 
du recueil mais ne dolt pas Ltre utilise pour les 
commandes de publications. 

(b) Titre cela idique ou le titre du livre en
tier. ou le titre d'un article ou d'une section d'une 
revue. u, rapport, ou un livre. 

(c) Donnees bibliographiques: ce paragraphe
indique les noms des auteurs pe,2ronnels
(quand i1y en a) ou des auteurs 'ollectifs (crga
nisation), le nom de 1'6diteur et son adresse. la 
date de I'edition. el :t sombre de pages qui sont 
incluses sous le tite dans (b). Certaines rfe
rences se terminet par un numero entre paren
theses qui indique le numero de commande. 



(d) Availability information: This paragraph ' organization from which it is available are given. 
tells how the referenced publication is available The order should include all information given in 
to the reader. Ifthe publication is out-of-print but parts (b) and (c)above. 
may be consut ted ala particular library, the (e) Abstract: This paragraph contains an 
name of the library is given. If the publication abstract of the publication whose title was given 
can be ordered, the name and address of the in pavt (b). 

(d) Disponibilidad de la informacih-, este p6-
rrafo indica la disponibilidad al lector de la pu-
blicaci6n referenciada de una de dos formas 
como sigue. (1)La publicaci6n esta agotada 
pero puede ser consultada en la biblioteca indi-
cada, donde se sabe que se posee una copia, o 

(d) Disponibilitl des documents: ce paragra-
phe indique les deux faqons dont le lecteur peut 
acquerir les documents: (1) L' dition est Lpui-
see, mais une certaine bibliothdque ddlient ce 
document et ilpeut dire consultd. (2) Le docu-
ment peut dire commandd Al'organisation dont 

(2) la publicacicn puede ser pedida',de la orga
nizacin cuyo nombre ydireccin estlin indica
dos. E pedido deberd incluir toda la informacidn 
dada en las partes (b) y (c). 

(e) Resumen: este pdrralo es un resumen de 
la publicaci6n cuyo titulo se di6 en la parte (b). 

le nom et I'adresse sont indiquds ici. Lordrede 
commande doit inclure toutes les informations 
donn~es dans les parties (b) et (c). 

(e) Analyse: ce paragraphe est une analyse 
du texte dont le titre est cite dans la partie (b). 

296 Illustration (from Comp. 1) llustraci6n (del Comp. 1) Illustration (d,, Recuell 1) 

(a) Reference number 
(a) Namero do efencia 	 ) Reference) 
(a) Numbro do Irfk& e AREVIEW OF HIGHWAY DESIGN PRACTICES IN 

DEIELOPING COUNTRIES 
Crm, Frederick V. Washington, DC International 

1b) Title fmlk for Reconstruction and Development 193 M . 
1b) Thulo )7p.
1b) Titre frr Intrimil Ba 

Development, Ili1 H Stret, NlW., Washingtln, DC 
2033. 

OrTeder 	 for Recnstruction aid 

1c) 	 Bibliographic da a 
(c) Datos bibiogr ics The desin standards of some 150 higoway projects 
(ciDune lioahq sfinanced by the Internatim Bnk for Reconavuction 

crues 	 aid Deve t btwMe 0 and 1970 re re
viewed, and areas of areement between te stand.
ards of the 63 couwiries studied are Identflied;

Id) Availability information 	 practical hihway standard& based an these areas o
(d) Disponibilidad do Is infoemnci6n agreemem are sketched tr the guidance of plasters 
4d) Disponiblitides documents in e counes. The roeds desomsed heor,fail Ito thee fuctional categories: a small goep of 

wys, freeways and tlol roads Caryinl large
ontes of traffic; a vry larIgp of 24&w

(a) Abstract 	 hghways carrying a wide rage of traffic vohanes 
(e) 	 ResumM ervin both local and Song dstance trafilc; and a 
(a) Ane wde group of low.uaffic tertiary or special 

e ro estin primarily for land service. 
Cemments are made on the problem of classifying

The order should Include all intfom ion give In paes 1b) and standards, and n te comparism of stand
cl)above. awds. Conclusions regaria staidardsfor theEl paiido dibri incfulr tod Is infrmn ~ €lmk an le pert capacity- related alements tIE design and standards 

El pid.debei hcluihifrmal~n adeen h for the victy-related ciemmots of design (radius ofloe I 	 pates
(b 	 y (c). cuvratwe, stopping siht distance. p sigt 

LoId do comn de dolt imin toutes lee infonmtions distance) are discused, as well as the horiZota aid 
dmnies dens he nles1b at 1c). 	 vertical clearaeas for bridges. The staidad live 

odrems for bridges, the structal capacity of
pavements and legal load limits we covered, aW 
ioncluslons relating to pavemient design, design.staidrds for 2-lane hghwys, . mremental 
development a t hg ays and le, of service are 



SELECTED TEXT REFERENCES 

Reference I 
CONSTRUCTION BY CONTRACT AND BY DAY 
LABOR 

Conner, Carlton N. Highway Research Board, Proceed-
ings of the Twenty-Third Annual Meeting Held at 
Edgewater Beach Hotel, Chicago, Illinois;
November 27-30, 1943. Washington, DC: Highway
Research Board; 1943; pp. 3-10. 

Order from: University Microfilms International, 300
North Zeeb Road, Ann Arbor, Michigan 48106. 

The relative advantages and disadvantages of public 
works construction by means of day labor or contract 
are discussed and data from two surveys are pre-
sented. Under the day labor method a public agency 
performs the work with employees hired for the 
purpose. There are five forms of the contract 
method: cost plus percentage, cost plus fixed 'ee, 
negotiated lump sum, competitive lump sum, and 
competitive unit price. Most public road and street 
construction is done by the unit price contract 
method. Prequalification of contractors and the 
facilities of the Bureau of Contract Information are 
discussed as factors in succesf,:; public work con-
tracting. Under authorization by the U.S. Congress 
and with the cooperation of the Bureau of Public 
Roads (now Federal Highway Administration), 46 
states and one territory built 53 highway projects by 
day labor after first taking competitive bids in order 
to get a basis for comparison of the tvi methods. 
The total cost of the 53 projects by day labor was 18 
percent in excess of the bid prices. On 40 of the jobs 
the day labor cost exceeded the bid prices by 31 
percent, and on 13 the cost was less than the bid 
prices by 10 percent. In a questionnaire survey of 
county practices conducted in 1941, 62 percent of 595 
counties replying reported in favor of day labor and 
38 percer,' mnfavor of the contract method. General-
ly, contract work was favored for heavy excavation, 
large bridges, and high type paving, types of work 
that are relatively infrequent in county operations. 
Advantages of day labor appeared to be most appar-
ent on small operations. It is concluded that, except 
under the most favorable conditions, contract work is 
superior in economy and efficiency to day labor. 

Reference 2 
A COST COMPARISON STUDY OF FORCE ACCOUNT 
AND CONTRACT CONSTRUCTION ON FIVE SECOND-
ARY PROJECTS IN NORTH CAROLINA 

Farrel, F.B.; Kilpatrick, M.J. Hignway Research board, 
Proceedings of the Thirty-Fifth Annual Meeting, 
iashington, DC, January 17-20, 1956. Washington, DC:
Highway Research Board; 1956; pp. 102-109. 

Order from: University Microfilms International, 300 
North Zeeb Road, Ann Arbor, Michigan 48106. 

This report presents the results of comprehensive job 
cost studies made on three contract and two force 
account secondary road projects in North Carcuina 
during 1952 and 1953. A complete study of the 
relative merits of contract and force account meth-
ods would require a much wider coverage of the kinds 
and conditions of highway work. Also, it would be 

necessary to analyze social and economic benefits of
.he two methods, to weigh carefully the inherent 
managerial and operational advantages of each meth
od, and to review policy considerations. These 
broader phases of the problem are not part of this 
report. It is essential that this fact be recognized in 
appraising the findings presented herein. 

Reference 3 
MANUAL ON ROUTE LOCATION, DESIGN, CON-
STRUCTION AND MAINTENANCE OF RURAL ROADS 
(OTHER DISTRICT ROADS AND VILLAGES) 
Indian Roads Congress. New Delhi, India: June 1979; 
112 p. (Indian Roads Congress Special Publications 20). 
Order from: Indian Roads Congress, Jamnagar House, 
Shahjahan Road, New Delhi 110011. 

These gui.aiines on rural road development and 
maintenance cover route location, soil and material 
surveys, geometric design, road drainage, structures, 
project preparation, properties and specifications of 
construction materials, plant and equipment, con
struction procedures, quality control, and mainte
nance. Route selection should take into consideration 
the population to be served, existing roads, topogra
phy, subgrade conditions, environmental factors, and 
the availability of materials. Effort should be made, 
at the preinvestigation stage of road projects, to 
identify soil types and asses their strength. Geomet
ric design standards relating to roadway width, cross
drainage structures, carriageway width, camber, side 
slopes, cross sections, horizontal and vertical align
ment, sight distance, vertical curves and hair pin 
bends are discussed. Materials and techniques used 
for rural road construction are discussed. Recom
mendations are made about the design of flexible 
pavements particularly with regard to pavement
thickness and composition. Side drains, catchwater 
drains, cross-dranage structures, retaining walls and 
breast walls are covered. Project data collected 
during the investigations should be presented in three 
parts: report, estimate, and drawings. Tools, plant, 
and equipment required for construction will depend 
on the type of specifications and degree of mechani
zation. Construction procedures, quality control, and 
maintenance are discussed with regard to embank
ments, granular sub-base, mechanica stabilization, 
lime-soil stabilization, soil-cement stabilization, soil
bitumen stabilization, brick soling, water bound mac
adam, and bituminous work. Appendixes present 
additional information on route selection and loca
tion, laboratory investigations for stabilized soil 
specifications, and a soil map of India. 

Reference 4 
STANDARD SPECIFICATIONS FOR CONSTRUCTION 
OF ROADS AND BRIDGES ON FEDERAL HIGHWAY 
PROJECTS 
Uniteo States Department of Transportation, Federal 
Highway Administration, Bureau of Public Roads. 
Washington, DC: 1969; 451 p. (FP-69). 

Not available. 

This book, which is patterned after the AASHO 
(American Association of State Highway Officials)
Guide Specifications for Highway Construction, con
tains specifications for materials and construction 
methods used in road and bridge construction on 



federal highway projects. The first sectit.n of the 
book considers general provisior., and covers bidding 
requirements and conditions, award and erecution of 
contract, scope and control of work, control of 
material, legal aspects and responsibility to public, 
prosecution and progress, measurement, and payment. 
Construction details are covered in six sections: 
earthwork, bases, bituminous pavements, rigid pave-
ments, incidental construction, and materials. See 
Reference 16 (FP-79) for the updated edition of these 
specifications, 

Reference 5 
COMPETITIVE BIDDING AND AWARD OF HIGHWAY 
CONSTRUCTION CONTRACTS 

Netherton, Ross D. Selected Studies in Highway Law 
Volume 3 (Editor John C. Vance), Washington, DC: 
Transportation Research Board, National Cooperative 
Highway Research Program; 1978; pp. 1125-1214. 

Order from: Transportation Research Board, Publi-
cations Office, 2101 Constitution Avenue, N.W., 
Washington, DC 20418. 

The basis, purpose, and essent.al principles of com
petitive bidding are reviewed, and competitive 
bidding requirements for federal and federally aided 
highway construction contracts are examined. The 
scope of state competitive bidding laws, the adver-
tisement for bids and the preparation of .ids, as well 
as the submission of bids and award of contract, and 
the effect of bid mistakes in contract awards are also 
covered. It is noted that there -are difficulties in 
giving full effect to the principle that public con

298 struction contracts must be awarded to the lowest 
responsible bidder as determined by open competi-
tion. The body of statutory and administrative law 
that prescribes the competitive bidding procedures 
has become extensive and complex because of provi-
sions that reflect the responsibilities of state and 
federal highway agencies and their funding commit-
ments. Yet the record of the past 20 years 
documents the success of its implementation by the 
government and the construction industry. The 
question is considered whether the existing system 
has served the public regarding the long-range inter-
est in developing a broad, vigorous and financially 
sound construction industry. It is noted that there 
has been little study of the economic impact of the 
competitive bidding system on the construction indus-
try or the public investment in highways. Some 
analysts believe that many of the traditional assump-
tions about hignway construction contracts are not 
warranted if the contracting process is examined 
closely.
 

Reference 6 
STANDARD SPECIFICATION FOR ROAD AND 
BRIDGE WORKS (METRIC EDITION) 

Malawi Government, Ministry of Works and Supplies, 
Design Department. Lilongwe, Malawi: April 1978; 
89 p. 

Order from: The Government Printer, Printing and 
Stationary Department, Box 37, Zomba, Malawi. 

This specification, which was written for the specific 
conditions found in Malawi consists of 16 parts. The 
section on general provisions covers factors (35 in all)
such as land availability, housing and workshop areas, 

accommodation and transport of engineer, traffic 
safety and control, water supply, quarries and borrow 
pits, weather conditions, amenity and access, units of 
measurement, and clearing of site on completion. 
The section on site clearance covers 32 areas such as 
topsoil, excavations, blastings, backfilling, benching, 
slips, compaction, testing, soiling and grassing. 
Drains, pipelines, culverts, cleaning and maintaining 
drains, aMd lined drainage channels are among 21 
items covered in the section on drainage. Subgrades, 
sub-bases and bases are considered in detail (preven
tion of damage to partially completed structures, 
tolerances, selection of materials, laying and com
paction, stabilizing, etc.). Materials for surface 
dressing, bitumen heaters and distributors, and appli
cation of dressing are among the topics considered in 
the section on surfacing. Various clauses are con
sidered in detail in sections on piling for structures, 
formwork and surface finish for structures, steel 
reinforcement for structures, concrete for structures, 
prestressing for structures, structural steelwork, pro
tection of steelwork against atmospheric corrosion, 
miscellaneous structures frr roadworks, materials, 
and testing of materials ar workmanship. Informa
tion on British Standards nd other references are 
included in appendixes. 

Reference 7 
FIELD SUPERVISOR'S DUTIES AND RESPONSI-
BILITIES; VOLUME 1; CONTRACT ROADWORKS 

National Association of Australian State Road Authori
ties. Sydney, Australia: 1975; 24 p. (Volume I Contract 
Roadworks) 

Order from: National Association of Australian State 
Road Authorities, Secretariat, P.O. Box J141, Brickfield 
Hill, New South Wales, 2000, Australia. 

This guide for supervisors responsible for the super
vision of roadworks carried out by contract, considers 
such aspects as authority, hours of duty, relations 
with the contractor, public relations, documents and 
records, preliminary works, order of work, materials 
emergencies, contract payments, and cleaning up. 
Sampling and testing aspects are rovered and includ, 
soils and pavement materials, t rs and bitumin 
materials, precast concrete drainage structures, con
crete constituents, concrete mix, reinforcing steel, 
paint, and despatch of sam;1es. Aggregate tests and 
concrete tests are also c'.Pnsidered. Aspects of road 
construction that shouJ/ be inspected by supervisors 
are noted. Additional information on equipment and 
safety measures is presented in appendixes. See 
Reference 18 for Volvme 11of this series of guides. 

Reference 8 
RECOMMENDED STANDARDS FOR THE RESPONSI-
BILITY, AUTHORITY, AND -5HAVIOR OF THE IN-
SPECTOR 

American Society of Civil Engineers, Committee on 
Inspection of the Construction Division. Journal of the 
Construction Division, Proceedings of the American 
Society of Civil Engineers, Volume 101, No. CO2, June 
1975; pp. 359-364. (Golden Jubilee Issue No. II, Pro
ceedings Paper 11384) 

Order from: American Society of Civil Engineers,
Publications Office, 345 East 47th Street, New York, 
New YorKc 10017. 

The paper presents standards that are applicable to 
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construction projects in which the owner is reawe-
sented on the site by an inspection team headed by a 
resident engineer and including a supervisory chief 
inspector. Many of the standards can also be applied 
to projects having only one or two inspectors. The 
inspection team should be staefed with knowledge-
able, qualified people with appropriate education, 
training, and personality. The inspector should 
assume responsibility for familiarity with plans, 
specifications, and construction schedule; should no-
tify contractor of work that dues not conform to 
requirements; should avoid activity that is the re-
sponsibility of the contractor; and should record daily 
activity relating to contractor's work and instructions 
to contractor. Or-site testing should be performed 
expeditiously and carefully. The inspector should 
have the authority when the situation demands it. 
Recommendations are made regarding the inspector's 
behavior and working relations. These recommenda-
tions relate to his relations with other inspectors, 
with supervisors, and with the contractors. 

Reference 9 
THE RURAL ACCESS ROADS PROGRAMME; APPRO-
PRIATE TEC"HNOLOGY IN KENYA 

de Veen, 3.J. Gneva, Switzerland. International 
Labour Office; 1980; 167 p. (A WEP Study). 

Order from: International Labour Office, Publications 
(Sales) Service, CH-121 I Geneva 22, Switzerand. 

The text provides information on an alternative way 
of road construction to planners and chief executives 
in developing countries who are interested in applying 
employment-generating indigeneous technologies,
provided these can be implemented efficiently and 
effectively witnout adverse effect on the cost and 
quality of the product. The Rural Access Road 
Programme (RARP) was initiated in Kenya to provide 
all-year farm-to-market access throughout the coun-
try. The text consists of 11 parts. Section I 
describes the inception and implementation of the 
program and the scope of the technical and financial 
assistance given to RARP. Section 2 describes the 
organizational structure and section 3, the work of 
the technology unit. Section 4 describes the selection 
and technical aspects of the construction of the 
access roads. The planning, organization and man-
agement of a large-scale labor-intensive project, both 
at headquarters and at site level are described and 
evaluated in sections 5 and 6. Recruitment proce-
dures and motivation of the workers including the 
payment systems are discussed in section 7. Sec-
tion 8 describes site arrangements and construction 
activities. Section 9 describes the training of person
nel, the recruitment of supervisory personnel, and the 
curriculum contents. Section 10 describes the organi
zation of road maintenance. Section II discusses the 
relevance of the RARP to other developing countries. 
Appendixes provide further information on the struc-
ture of the RARP, design standards, average task 
rates, expenditure control procedures, procurement, 
planning, programming and reporting at site and unit 
level, gravelling, and time and iocation chart. 

Reference 10 
OPTIMUM WORKING TIME 

Gates, Marvin; Scarpa, Amerigo. Transportation Engi-
neering Journal of ASCE; Proceedings of the American 
Society of Civil Engineers; Volume 103, No. TE6, No-
vernber 1977; pp. 773-781. (Proceedings Paper 13355) 

Order from: American Society of Civil Engineers,
 
Publications Office, 345 East 47th Street, New York,
 
New York 10017.
 

The familiar problem relating to the trac~e-off be
tween direct and indirect cost relative to project
 
duration is solved in closed form. Elementary cost
minimizing methods give simple algebraic expressions
 
that optimize constraints. The following rule
 
evolves: The optimum working time for a particular
 
operation is when the total cost for variable over
heads (time dependent) equals the total cost to
 
mobilize and demobilize all of the crews. This least
cost solution is not altered by working overtime as a
 
means of reducing equipment requirements. The
 
theoretical solution is illustrated with a solved
 
problem by employing the derived formulas as well as
 
by iteration for comparison and sensitivity. The
 
solution to the problem of optimum working time also
 
gives the solution to the problem of the optimum
 
numbenr of crews that should be employed. See
 
Rrference II for a discussion of the problem of
 
optimum number of crews by the same authors.
 

Reference I I
 
OPTIMUM NUMBER OF CREWS
 

Gates, Marvin; Scarp., Amerigo: Journal of the
 
Construction Division, Proceedings of the American
 
Societi of Civil Engineers; Volume 104, No. C02, June
 
1978; pp. 123-132.
 

Order from: American Society of Civil Engineers, 
Publications Office, 345 East 47th Street, New York, 
N.Y. 10017. 

Experience curve theory is used to determine the 29S 
time and manpower requirements to construct labor 
intensive projects. In essence, according to this 
theory, one man working 100 hours is more productive 
than 100 men working Ihour or any other analogously 
paired data. This leads to the conclusion that an
 
extended construction timetable may be economical.
 
However, as the duration of a project increases, so
 
does the cost of job overheads that are time
dependent. This leads to the conclusion that a
 
contracted timetable is preferred. Thise two con
tending circumstances are formulated, related math
ematically, and then solved to find the optimum
 
manpower and the optimum construction time that
 
minimizes costs. Several graphs are included that
 
mechanize the solution. An illustrative example ties
 
theory to practice. This paper is a continuation of
 
another by the same authors. (See Reference 10.)
 

Reference 12 
CRITICAL PATH SCHEDULING: AN OVERVIEW AND 
A PRACTICAL ALTERNATIVE 

Pinnel, Steven S. Civil Engineering, Volume 50, Num
ber 7. New York, ,merican Socitty of Civil Engineers, 
July 1980; pp. 66-70. 

Order from: American Society of Civil Engineers, 
Publications Office, 345 East 47th Street, New York, 
N.Y. 10017.
 

A simple procedure for scheduling construction proj
ects by using the time-scale arrow diagram of
 
Critical Path Method (CPM) scheduling is described.
 
The three basic steps in preparing the CPM schedule
 
(planning or diagramming, estimation of activity
 



durations, and scheduling or computing) are ex-
plained. Four methods of computing the critical path 
are described. Two are computerizld (i-j node'and 
precedence)'and two: are non-computerized (manual
computation directly on the network and time-scale 
computation with the network diagram). A method 
for updating the"timc-scale arrow diagrams L- also 

" 	 described.-Time-scale-arrow diagramming has sever-
al advantages over computer scheduling. These are 
greater flexibility, quicker and cheaper comm 'uca-
tion and visualization, faster and cheaper prepra-
tion, and more power. It ca.) show assumptions (e.g.,
about durations and relationships) and permits con-
current considerations of resource availability, space
limitations, and so forth. 

ADDITIONAL REFERENCES 

Reference 13 
PROCEEDINGS--SIXTH CONFERENCE; PART 6; 
LOCAL GOVERNMENT SYMPOSIA 

Australia Road Research Board. Canberra, Australia
1972; 141 p. 

Order from: Australian Road Research Board 500 
Burwood Road, Vermont South, Victoria 3133, Australia. 

'This volume includes the papers presented at four 
sessions. The paper--An Assessment of Works for 
Local Authorities by Contract and Day Labor--dis-
cusses, plans, specifications, design and supervision, 
volume of work, tenders, type of contract, and day 
labor. The paper concludes that maintaining a day 
labor organization to carry out the ordEnary continu-

300 ous construction work of a local authority is justified.
Contracts should be made for extra work and varying
work in excess of the day labor organization, for work 
that can be defined in detailed plans and specifica-
tions, and for work (e.g., buildings) where the day
labor is not skilled and/or where the work I not 
.0aguar. Other papers presented at this session 

.'4discussed areas for consideration when contemplating
/ ,; cortract works, specific. types of contract and rela-

tive advantages, an assessment of contract versus day 
labor w'.n reference to the city of Perth, Australia,(( and 04e merits of contracts and day labor. The 

;i sers.on's last paper presented a contractor's view-
point. The session on urban road design included a 
paper cm resid6etial street design with special empha-
sis osi the re&oction of accidents, and the session on 
subdivisional planning and design included a paper on 
subdivisional layout and planning procedures. 

Reference I 
COST RECORDS AND BUDGETING 

National Association of Counties, Research Foundation,
Washington, DC: 3uly 1972; 70 p. (National Association 
of Counties Action Guide Series, Volume 11; A Revision). 

Order from: National Association of Counties, 1735 
New York Avenue, N.W., Washington, DC 20006. 

Accepted procedures are presented that can aid a 
county engineer in updating cost records and bud-
geting procedures. Three systems (manual, machine, 
and electronic data processing) of accounting proce-
dure are discussed, and details are given of cash and 
accrual accounting. The criteria for selecting t 
system are also discussed. Steps that should b,_ 
considered In establishing cost records for the road 

department are summarized. Tlt>ise of numerical 
codes, functional cr activity accounts, object 
accounts, equlpment, labor, material, field, depart
mental and historical records are considered, and the 
use of cost data (basic and comprehensive reports and 
report review) is discussed. The various aspects of 
the budget covered here include cost records, the 
functions of the auditor oraccountant- budget funds - 

types of county bue+ets, budget committee, budget
estimate, preparation of the budget, public hearings,
and budget control. Notes on defiitions and expen
diture classifications (functional and object accounts) 
are appended. 

Reference 13
 
HIGHWAY ACCOUNTING MANUAL
 

Jorgensen (Roy) Associates, Incorporated. Gaithers
burg, Marylan& November 1975; 162 p. (Prepared for
 
United States Agency for International Development;
 
Project Number-Accounting Manual AID/OTr C-1420).

(Available on Microfiche.)
 

Order from: United States Agency for International 
Development, AID Resources Center, Office of Devel
opment Information Utilization, Bureau for Develop
ment Support, Washington, DC 20523.
 

This manual, which is Intended for highway agency
 
personnel responsible for the development and lmpl'-.
mentation of accounting systems, outlines a general
 
framework for accounting systems, Indicates the
 
purpose and interrelationship of the numerous
 
accounting processes, and provides examples of
 
record formats, input data and reports. General
 
ledger and program account structures are considered
 
In the chapter on account; structure, which also
 
examines ob;,ect-of-expenditure coding, full program
 
coding, orgai.zational coding, general and program
 
ledger subsidiary accounts. The chapter on budget
 
process covers the general budget process, prelim
inary forecasts, program guidelines, detailed esti
mates, specialized budgeting documents and
 
performance budgeting. The other chapters cover
 
subsystems relating to appropriation, allotment and
 
apportionment, encumbrance processes, receipts and
 
disbrsements, transaction recording processe,
 
branch accounting, fiduciary statements, manage
ment statements, year-end closing procesiaes, internal
 
audit, and computerization
 

Reference 16 
STANDARD SPECIFICATIONS FOR CONSTRUCTION 
OF ROADS AND BRIDGES ON FEDERAL HIGHWAY 
PRO3ECTS (FP-79) 

United States Dqprment of Transportation, Federal 
Highway Administration. Washington, DC: 1979; 355 p.
(Stock No. 050-001-00145-4). 

Order from: United States Government Printing Office, 
Superiniendent of Documents, Washington, DC 20402. 

This book is patterned after the AASHTO Guide
 
Specifications for Highway Construction and contains
 
specifications for items of-work, materials, and
 
construction methods. The contents are presented In
 
eight:,sections. The first .section covers bidding

requirements, contract award and execution, scope
 
and control or work and material, legal aspects,
 
measurement, and payment. Construction details are
 
covered in the remaining seven sections. These
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.- 'ctions cover earthwork, base courses, bituminous 
navements, rigid pavements, bridge co.,struction, 
i. idental construction, and materials. (See Refer-
ence 4). 

Reference 17 
HIGHWAY AND BRIDGE CONSTRUCT!ON MANUAL 

-ogense~n (Ros) -. ssociales, Inco-porated. Gaithers
oirg, \ adrlanc: No Cate; !91 p. (Prepared for ILnitd 
.c'ae&ec-x. for International Development; Project 

\umbcr--H.; rd \ianua! W.O[)!Tr .--1-2 ). (-svai:-
aDot" o m'croflc'e,. 

Order from: I riite states Agenc fur International 
Dese!opnen*, AI[N R,-soo- "es Center, Office of Devel-
opment Inlor'mTatio" Ltiizalion, Bureau for Develop-
re.n* Sup ot, A,is i ;ton, DC 2052 3. 

Tlis manual for kugnia. agency personnel responsible 
for superv:sion and inspection of contract projects for 
'hig'i4a) and bridge construction, provides basic 
orientation and ,nderstanding of contract construc-
tion practices and responsibilities, documents policies 
and procedures regarding standardized inspection
procedures and repo.ts, defines criteria to guide
judgements and decisions by construction personnel, 
describes the most effective teclniques and proce-
dures, and presents reporting systems, tables, and 
other infornation valuable to the construction 
project engineer and inspector. The manual has five 
chapters. The first chapter--Organization and Re
sponsibilities--defines and discusses three levels ot 
responsibilities: headquarters construction divison, 
district engineers, and field orgaruzation. Five 
categories of public relations are also di.cussea. The 
second chapter--General Provtsions-provides basic 
orientation related to specifications, h;ghway plans, 
bridge plans, construction staking, and highway terms 
and definitions. The third chapter-Roadway Con-
struction--descritbe procedures for construction of 
major roadway items and identifies responsibilities 
for supervision and inspection. The roadway items 
covered are earthwork, roadway excavation, embank-
ments, balancing earthwork quantities, culverts, and 
pavements. The fourth chioter-Oridge Construc-
tion--ccver: functional responsibilities of the resi-
dent engineer and inspectors related to bridge con-
struction items and includes reinforcing steel,
welding, pile driving, and concrete. The fifth chapter
doscribes the reporting system used to document 
work performed and to provide specific information 
to assist inspection personnel in completing necessary 
reports and maintaining required records. The 
Manual also includes tables and conversion charts, 

Reference I8
 
DUTIES AND RESPONSIBILITIES OF SUPERIN-

TENDING OFFICERS
 

%ational Asso,: ution of State Road Authorities.
 
Sydney, Australia: 1969; 83p. (Volume II Contract
 
briagew.orksi. 

Order from: %at,,)nd Association of Australian State
 
Road Authorities, Secretariat, P.O. Box 3141. Brickfield
 
'hiE, Nes& Soulli %,tles, 2005, -Ausirahid. 

Th;, pobhcali!on .s designed to assist officers re
sponsible for te supervision of bridgeworks carried
 
out b contr act. Tr.e book has six sections. The first
 
sec;on covers such general aspects as authority,
 
.hours of duty, reltons %ithcontractor, right of
 
entry and resumption, progress reports, materials,
 
sampling and testing, etc. Tne second section covers
 
foundations including spread footings, boreo piles or
 
cylinders, driven piles, and the placing of concrete in
 
foundations. The third section-on concrete-covers
 
falsework and formwork, steel reinforcement, con
crete manufacture, placing, finishing and curing
 
concrete, concrete batch records, and handling of
 
precast members. The fourth section--prestressed
 
concrete--covers a number of aspects such as ten
soning, tendon failure, forms, prestressing, rein
forcing, and bearing. Section five covers various
 
aspects of structure steelwork, and section 6 covers
 
bearings. A metric addendum is included. See
 
Reference 7 for Volume I of this series of guides.
 

Reference 19 
CONSTRUCTION CONTRACT STAFFING 

Transportation Research Board. Washington, DC: 1978; 301 
62 p. (NCHRP Synthesis of Highway Practice 51) 

Order fro'n: Transportation Research Board, Publi
cations Office, 2101 Constitution Avenue, N.W.,
Washington, DC 20413. 

Transportation agencies need to know whether their
 
construction engineering and contract administration
 
are being performed in the most effective and
 
efficient manner. This report compiles and evaluates
 
current methods for determining staffing !evels,
 
resource allocations, and skill requirements for con
struction engineering and contract administration.
 
Current practices with regard to manpower manage
mc- systems are discussed in detail. Also discussed
 
are statv: practices on personnel classification,
 
training, temporary employees, and other manage
ment considerations. 



Index 
The following index is an alphabetical list of 
subject terms, names of people, and names of 
organizations that appear in one or another of 
the previous parts of this ccmpendium. i e.. in 
the overview, seiecod !cx:s.or bibliography.
The subiect terms listed are those that are most 
basic to the understanding of thE topic of the 
compendium 

Subject terms that are not proper nouns are 
shown in lower case Personai names ihat are 
listed geneially represent the authors of selected 
texts and other references given in the 

Indice 
El siguiente indice es una lista alfabtica del vo-
cablo del tema. nombres de personas, y nor-
bres de organizaciones que aDarecen en una u 
otra de las partes previas de este compendio. 
es decir. en la vista general, textos selecciona-
dos. o bibliograTia Los vocablos del tena que

302 aparecen en el indice son aquellos que son ne-
cesarios para el entendimiento de la materia del 
compendio 

Los vocabios del tema que no son nombres 
propios aparecen en letras minusculas. Los 
nombres personales que aparecen representan 
los autores de los textos seleccionados y otras 
referencias dadas en la bibliografia. pero tarn-
b:en pueden representar a personas que de otra 
manera estan conectadas a los temas del com-
pendio Los nombres personales aparecen con 
el apellido seguido por las niciales. Las organi-

Index 
Cet index se compose d'une liste alphabelique 
de mots-cle-s. noms d'auteurs. et noms d'organi-
sations qui paraissent clans une section ou Line 
autre de ce recued. c'est Adire dans I'expose,
les textes choisis. ou la bibliographie Les 
mots-cles sont ceux qui sont le plus elemen-
taires A la comprehension de ce recue:1 

Les mots-cles ou,ne srint pas des noms pro-
pres scnt imprimes en minuscules. Les noms 
propres cites soul les noms des auteurs des tex-
tes choisis ou de textes de reference cites nans 

bibliography, but they also represent people 
who are otherwise identified with the 
compendium subjects. Personal names are 
listed as surname followed by initials 
Organizations listed are those that have 
produced information on the topic of the 
compendium and that cont'nue to be a source of 
information on the topic For this reason, postal 
addresses are given for each organizatiDn listed. 

Numbers that follow a subject term. personal 
name, or organization name are the pace 
numbers of this compendium on which the term 

zaciones nombradas son las que han producido 
informaci6n sobre la materia del compendio y 
que siguen siendo fuentes de informaci6n sobre 
la materia Por esta raz6n se dan las direcciones 
postales de cada organizaci~n que aparece en 
el indice. 

Los numeros que siguen a un vocablo del 
tema, nombre personal. o nombre de organiza
cion son los numeros de pagina del compendio 
donde el vocablo o nombre aparecen. Los nb
meros romanos se refieren a las p~ginas en la 
vista general, los numeros arabigos se refieren a 
p6ginas en los textos seleccionados, y los n6
meros de referencia (por ejemplo. Ref. 5) indi
can referencias en la bibliografia.

Algunos vocablos del tema y nombes de or
ganizaciones estan seguidos por la palabra see. 
En talcs casos los nurneros de p;gina del corn

la biblioc- ohie, ou alors les noms d'experts en 
la matier,. -ce recueil. Le nom de fam:lle est 
suivi des iri,ales des prenoms Les organisa
lions citees sont celles qui ont fait des recher
ches sur le sujet de ce recueil et qui continue
ront 8 6tre une source de documentation. Les 
adresses de toutes ces organisarons sont inclu
ses 

Le numero qui suit chaque mot-cle, rom d'au
teur. ou nom d'organisation est le numero de la 
page oi ce nom ou mot-cle parait. Les numeros 



or name appears. Roman numerals refer to under the alternative term or name that followspages in the overview, Arabic numerals refer to the word see. Some subject terms and
pages in the selected texts, and reference organization names are followed by the words
numbers (e.g.. Ref. 5) refer to references in the see also. In such cases, relevant referencesbibliography. should be sought among the page numbersSome subject terms and organization names listed under the terms that follow the words see are. followed by,the word see;- I-such -cases, the~ also.compendium page numbers should be sought The foregoing explanation is illustrated below. 

pendio se encontrarcn bajo el tdrmivo o nombre trar~n entre los nimeros de pdgina indicadosalternativo que sigue a la palabra see. Algunos bajo los tdrminos que siguen a las palabras seevocablos del tema y nombres de organizaciones also.
9stin seguidos por las palabras see also. En La explicaci6n anterior estI subsiguiente
.ales casos las referencias pertinentes se encon- mente ilustrada.
 

dcrils en chiffres romaio s se rapporlent aux pa- mdro des pages du recueil se trouvera apr6s leges de Iexpos6 et les numdros dcrits en chiffres mot-cl6 ou le nom d'organisation qui suit learabes se rapportent au pages des textes terme see. D'autres mots-clds ou noms d'orgachoisis. Les i t m ros de r fdrernce (par exem- nisations sont su-,vis des mots see also. Dans cepie, Ref. 5) inL quent les numdros des rdfd- cas, leurs rdfdrences se trouveront citles aprdsrences de Iab liographie. les mots-cl.s qui suivent la notation see also.Certains mot3clds et noms d'organisations Ces explications sont illustrdes ci-dessous. 
sont suivis du te;'me see. Dans ces cas, le nu-

Illustration (from Comp. 1) Ilustracl6n (det Comp. 1) Illustration (du Recueil 1) 

Selected Text pap numbers Subject term dW also two.N6mWea do pisina en 108 Text Vocablo dldna o ams Wsot uSdeaonkados Ivtamb nNumnkos des pagw des Textas Choisis Motdi at - also 

Oniation. ad address mounainou terrain (see also degree of curvature=Nombre ydirccida do la organkzcn design speed; maximum gradienti radius of curva-Nom at adm do roqaenioton ture; shoulder width): 11, 17, 34, 33, 34 173, 175, 
217, 234, 23 

Overview pae numbers and National Association of Australian State Road Authorltles(P.O. Box 3141, Brickfield HiU, N.SW. 2000,referce numberN~mero d puma an BaVista Autralla):
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