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EXECUTIVE CUMMARY

The purpase of this report {g to provide data and recommendations on
the enpineering and economic aspects of the maintenance of districe
(kaoupaten) road networks, which mav then serve as the hasis for a
USAID=-funded District Roads Maintsnance Systems (DRMS) Project. USAID
proposed to tmplement the DRMS Project in two provinces - South Sulawesi
and Nuga Tenggara Timor (NTT). The total number of kabupatens is
ancleipared to be approximitely l4. It 13 expected that USAID and the
GOT will pravide tunds for maintenance, the reconstruction of roads to a
miintitnable conditiun, tralning, equipment, workshop facilitles, and

consultime gitstance.

Yarks =nund

The historical practice in Indonesia's dlstricts has been to
reconstruct existing road links without applying follow—on maintenance.
Roads with degsign lives of 8-10 years in fact retain their deaign level
or service for a much shorter period. Reconstruction g expensive, the
discoict roaa networks are large, ind the tunas available are nowhere
nelr suLiicient Co tinance the repedated reeconstTuction that i 4pprodcn
to the aetwories demands.  \s 1 result, the conditlon of kabupaten road
netvores 14 poor. The burden or the consequent high transportation costs

{4 borne bv the public.

The problems posed bv the lack of maintenance are compounded by
construction or reconstruction pracrices wnich frequently result in
tinished roads that are below the standard for which they were designed.

Detezloration L3 ail the more rapid anu, without maintenance, unchecked.
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The GOI hag recently made a conmitment to the maintenance of
digtrict roads bv annuallv earmarking, for maintenince, a portion of the
INPRES Dacri I block grant to districta. The districrcs, however, have no
exverience with maintenance and ire not aoolving the funus consistently
or errectively., In addition, tor now, the amount ot funds carmarked ls
wdeauate {n qore digtreicees, but inadequate or too mucn in others; in the
tong=-rer, the oarmarked anmount 4tll not he surticient., Further, {f
eriective maintenance 1s applied, resulting ln more rodds being retained
in 2ood conditlon, and/or maintendanee ls combined with a reconstruction
proyram, the earmarked maintenance allocations will gradually become

{nadeguate evervwhere,

Mdressing these problems will require the adoption of an effective
ivitem to conduct malntenance at the districr level, lmprovements in the
qualitr or conntructlon ant reconstruction, and a commitment to increase
the tuncs avarlable for maintenance over time. The latter {5 a policy
question for the GO, The tirst two will require a long-term effort to
estanilisn the gvaten ! rmevore anag to develop the capabllities of
ifstrter Mublic Worss offices to apoly {t., This will be an Iinstitution
huildiay erfzert that will neea to take account of the varlecy orf facrors

out: ined helow.

Nement s Reaqulred

Develonin: a maintenance program for the kabupaten road network
requires a detinltion of standards to be applied, an inventory of
axisting conditions and hence needs, the seleetion of priorities for work
to be underriken, a4 stTitegy for the development of organizational and
staffing skill:, «vatems for malntenanes and reconstruction planning, an
allocaition ot buagers, ann an 1onroacn to the manasemeat of
{mplemencition.  The study team's review of data and 1ts recommendations
in terds of these agpects and the development of the planned project are

gumndarized brieflv as follows.
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Dafinition of Road Desiyn and Maintenance Standards

Desizn standards for road reconstruction at the district level are
generally adequate, although improvements could be made by providing more
detail for drainage and structure design. These laprovements would be
usetul but are not critical to the success of the AID project. A noted
pronlem of overlap between traffic levels required to justify a
transition from the unscaled gravel standard to the sealed gravel

standard {us reportedly now heilng corrected hy the GOI.

Terminology for reoad reconstruction i{s generally adequate with the
exception of the term "gupport works,” which ls applied to a wide variety
ol types of road work and, hence, {35 confusing for management purposes.

Altermnative terms are recommended for uge under the project for this case.

The primarvy shortcoming ts the lnadequacy of terminology and
standards for maintenauce. Definitions of maintenmaace conrlict, are in
gome cases ditfficult to avolvy in the tield, and do not distinguish
hetween routine and periodic activities. For example, one version of
definitions that 14 in use ror national and provincial networks has been
adopred for dlstricts; it precludes miintenance of earth roads. Althougn
adequate for natlonal or provincial network: wnich have few or no earth
links in thenm, {t !4 {naooropriate for distcict networks wnere (at least
in the Outer I[sktands) earzh roads dare dominant. Maintenance standards -
work crew periorTance tarzets, equipment and other resource needs, etc. =

are either not ver tescted or do not exist.

The project must begin with clear da2finitions of maintenance;
recommended definitions are provided ip this report. The project should
also Llnenrporite 15 a project arrtivity the development and refinement of
maintenance standards ({nircial standards are Incorporated and shown in
the calculations of maintenance unit costs) as part of a maintenance

management system.
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Inventorv of Exiating Condition and Maintenance Requlrements
-

Districts mailntain networt inventories that state road (and usually
bridpe) conditions tor each guriace—type of road, and the kilometers in
each road conditton. Conditfong are derined as good, moderate, damaged,
or heavily damaged.  Surtace-tvpe (5 usually defined ag either agpnalc,
eiarth or jravel although 1 few kabupatens use a finer breakdown. While
the exftence of Inventories {a a jsood start, several steps ahead of many
countrieq, there are argnificant vhortcomings. First, in the condition
classiftleations, sgeneraliced judumenc: ("good,™ ete.) have been
sunstituted tor engincering survevs which state, km~by-km, che exact kind
ol wor< to be Jdone, which would ordinarilv vary alony a route length. As
1 result ot this lack of definition, road work planning and budgeting can
onls {ndirectls acconnt for actual nesas.  Second, the surface-tvype
aiategory “yravel”™ fncludes a 4rie varier: ot aetual surtaces from
enginesreq ovel throusn the nmore Jdomitnant Telford cobble construction.
Because mgintenance prictices difer dramaticaily for these surfaces, a
finer clagurfication Lvstea would facllitate management of the networks.
For hoth eapineering ind inventorv purpokses, Telford should be classified

19 an {ncomplet» gravel road.

The overall condition nf the kabunaten networks, as reported by the
kaounat g, Lu poor; only 648 %m (97) of the 10,800 km network in the 14
stuty kabuoatens ire reported {n gond condition. Sixty—twn percent are
reportet 1o bumaged or heavily damaged. The ratfo of the length of good
roagq tn moaerite, damaged and heavilv damaged roads is approximately the

sane in the two provincesq,

There 1q9 a greater difference between the two provinces in the type
of surface of thelr regpective networks. Of the total networx in both
-

provincas, earth roads comnrise 37%, gravel roads 33%, and asphalt 10%.

But almost 707 of NTT's aetwor¢ i3 earzh and only 2% asphalt.



Traffic volume is not monitored by the kabupatens. From time to
time, Public Works authorities from Jakarta have collected traffic counts
on kabupaten roads for potential donor-funded activities. But kabupatens
do not do %o on their own nor are they familiar with the use of traffic
counts for engineering or project selection purposes. Thus, traffic
countg were initially elther not available for the preosaration of this
renort or were rrom such widely varving sources and time perioas (geveral
venrg ditierence) that therr rellab{lity was highly suspect. However,
tue scattered traffiic data available (some of wnich became available too
late to be incorporated in the body of this report) {ndicate that traffic
composition s heavily blased 1in all kabupatens toward motorcycles and
that in NTT, a greater proportion of the remaining traific consists of
neavy ventelen such as trucks and buses than in South Sulawesi. Total
traffic volune 1s nuighlv varicble between links wisnin kabupatens.
Generally, a core of roads carries between 50 and 200 venicles a day, and
miny links carry no or neglipgible traffic. Volumes are higher in South
Sulawes! than {n NTT.

A progran of condition surveys is recommended for the first year of
tne DRMS Project to prepare a complete inventory of mailntenance and
reconstruction requirements and to confirm or refine tne estimates of
thie teport Jor the project work program. Periodic trafflc surveys are
dalse recomiended {or use in the reconstruction selection process and the
aroject snould assist the kabupatens to conduct and utilize traffic

counts on a regular basls,

Selection of Reconstrucsion Priorities

Districts do not, at present, uge formal or consistent procedures to
assign priority to road links for reconstruction. Formal pre-screening
methods have been developed to evaluate and rank road projects at the
district level under donor-funded projects. They have been, however, an

invention of donors and have requiied outslde consultants to apply.


http:f.�r,.nc

These methods have attemnted to lncorporate measures of consumer surplus
a3 a complement to the conventional producer surplus (vehicle aperating
cost gavings) screening indices but have proved very complex, have
produced inconclusive results, dand in the end have always necessitated
regorting ro traffic cnunts and vehicle cost savings as the basis for

selecticn,

A simple rural roads screening method developed by the IBRD is
recommended for use under the AID project. This is a single tanle based
on vehicle cost savings onlv, extended by interpolations to now include
the expected road work costs (Rp 9 to 39 million/km) in the project
area. In matrziz form ft fdentifles the level of trafiic at alternative
reconstruction cost lovels wnien would proauce various internal rates of
return between 6% and 15%.  Hotn zne coat and the traffic level (average
aaily traffic) cor=esvond to study area condltions and tne taple is
simple enough to be anolied, with supervision, vy the kabunatens
thenselves,  Aggsembly of these onserved and prooanle varias:ious into one
sereaenyny table Jas hased on sample data and esstimated road work costs.
Since the sample aata were not comprenensive and since the variable
parimeters (e.q., vericle composizion) mav be discovered duting project
fuplementation to f{ndeed varv geopzabnically and/or over time, tne taple

will need to ne refined pesinaically as the project vroceeus.

A monitoriag/evaluitlion survey {s ualso suggested to measure project
efiects upon non-veniele activicy such as casn-crop production and
transport price chanves, as a device to e<timate benefits bevond venicle
savings for those roads which are {mproved, and as a check upon

low=-volume roads wnlch may be emerging as development areas.

Selection of Maintenance Priorities

It is recommenaed that, inirially, road links and bridges in "good”
condition and pernaps the best 207 or so in "moderate” condition begin

receiving regular maintenance as soon as possible (baged on current data,



this means that until reconstruction work gets underway, the opportunity
to begin a full-ycale malntenance program eoxiscs in only 4 limited number
ot kanuoatens). A tusk of the projeet should be to refine maintenance
procedureyq tor ausigning priority through planning tools that are

{ncluded {n the proposed maintenance management system.

Oreint sation wind Srarffing Skills

In NTT, branch offices (Cabang Dinas) of the provincial Public Works
department (DPUP) are responsible for kabuphten roads. Since they are
under one administrative system, all are organized alike and their
ortanicsation {a bagsically gound. The only changes desirable are the
audition of a materials quality unit, the combining of workshop and

renowse tunctlons, and the creation of o unit regponsible for equipment

actimral st -atton.

[n South Sulawesi, as in most of Indonesia, kapupaten roads are
under the juriasd{ction of the kabupaten's own Public Works department
(DPUK).  Since the kabupaten chief, the Bupati, is responsible, the -~ is
posariety or DPUK organisational structures. Some are satlisfactory,

athe, tre not.

Recommenaations include the adontion, for road work, of a uniform
orjanizacional structure bv the DPUP Cabang Dinas and DPUK in accordance*
wih 1 aodel suggested {n this report. Special sup-sectlons for force
1cecant reconstTuctior voark and materfals control are proposed. Specific
job decinitfons for each gtatf position are Lroposed ana desired

ecucitional levels fdentifiled.

stirf skills are weakest {n the areas of work methods, contractor or

farce account supervision, and equipment management. The introduction of
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4 miintenance management system will, {n addition, require that new
wninistrative skills and techniques be learned to adopt effective

maintenance practices.

Recommendations are ineluded in thig report for a program of
truning baged primarily on short courses for tield staff in the firsc
three akill areas tdencitied apove, 1 atrong fleld presence by project
consultants to follow=up on the application of lessons learned in short
coursesd, and un-the~job training bv consultants in the area of
matutenance aanagement.  Many of the short courye materialus required
tlready exiot La Tndonesta but neea to be lnventoried and selected.
Prevaillng teaching method: suoula place a4 stronger emphasis on field

toplicaitions.,

canliswment

A riried collection of road construction equipment 13 in use in the
xabunirens ror road word. Sources Include foreign donors, BANGDA
grantn=tn-kind, le:toverss fzom neirby natfonal projects and pooling
ic-mieaents. In addition, %aoupatens have dccess to INERES Penun jangan
stlaa g Dats 1D tuna, oz eauinnent purchase (although this 13 rarely
arilicedd. Huen o ovariety or sources acing that equipment in use Is
0" ol anropriace to kapunaten needs due to the absence of g unifiled

S rundten nrocureasnt }11 1.

\ review of existing eauinbment matagement practices indicates that

some sauipment, particularly ligne dumpe=s, is helny pushed beyond

carpicity, wnile much equipment {4 underutilized. In aadition, although a

few capuniatens have Imolementea sacisfactory systems for controlling
eaquionent uqe, the martoritv have net. Adequace svstems alreauv exist,
howerer, 1t the pravincfal and national levels of the Public Works

ortanisation.

viii
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Detajled recommendations are therefore developed in thig report for
the reallocation of existing equipment in the L4 kabupatens, the
procurement of the additional equipment needed to {nitiate a maintenance
and reconstruction program, and for the replacement, halfway through the

nroject, of equipment currently {n use.

Other recommendations are that a) kabupatens adopt existing Bina
Marga procedures for equipment management and, b) the project provide
equipment appropriate to the work required (this means lighter equipment

reservad for maintenance and heavy equipment devoted to reconstruction).
Facilitieg

The only workshops that exist {n the kabupatens are those that have
been constructed under past donor road programs. Of the 14 study
kapupatens, six have worksnops that were provided under a Japanese (OECF)
program in the earlv 1280s. These d4re sound but, since they lack
workshop equipment, it predent onlv serve as storage depots. Workshops
are now beiny counatructed in an additlonal two kabupatens. These
current(y have no nrovision for utility services or worksnop equipment.
[t L3 rvecomaended that gix additional worishops be bullt and that the
eldnt eclatinyg caciizties pe cumbieCed 40d edulpped <1th waier,
elecrrielts and the worksiop equipment required for Bina Marga's Level II
and [IL basic equinment servicing. This report lists the requiremeats in

derail.

dell-spanased equipment repair shops (ALKAL) are operated by Bina
Marza {n the capitily of bath provinces, and the provincs (DPUP)
maintalng a small complement of equipment operators. It is recommended
that these facilitl!es be driwn on by the kabupatens for repairy beyond
level LI and IIL basic servicing. It i3 also recommended that the ALKAL
stafs and province operators provide on-the~job training to kabupaten

mechanics, warehouse storemen, and equipment administrators and operators.
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Budaatinge
ELEUR RIS

The carmarking for maintenance of 252 of each kabupaten's INPRES
Dact II allocation haws provided a stable and predictable source of
tunding on which an effective maintenance management gvstem can be
developed., Several deficiencies, however, should be addressed during the

project,.

Firat, funds are not received by diatricts until about four months
Into the fiscal year for which activities were budgeted. The arrival of
funds coincides with the onset of the rainv season, during which most
road work must stop. The disruptions this causes are nore significant
for maintenance than they are for reconstruction work. Although the
delay In funds deliverv {4 a governmment—sidge proolem, AID sihould
{nvestizate with the 201 mechaniamg to assure that funds for maintenance

can be wide availanle auring the perzod of delav.

Second, 1lthougn the 250 milntenance carmar ls 4 predicrable amount
and, therrlore, hoth administrativelv sasv and useful for planning
pusnoses, {C hears no necedsary relation to the varving aeeds of the
dlatrict networki. Glsen the aregsent concition of the 14 networks
surveved, Zie o Lo oenougn Lo sone cases, too iilttle or coo wuenl in ochers.
Nver time, as the netvorks laprove, Lt will be oo little la mest cases.
Both an overall {necose over time in fur ¢ for maintenance and a method
to 1llocite the tunus betveen dilstricss ia accortance with theirs
respective peeds snoula be faveqcizated during the project. The
anvicipated toril maintenance tunas requirement for the 14 kabupatens and

a4 possible alternative allocation mechanism are detailed in this report.

Third, {n the apsence of adermate maintendance standards, present

district budger caleulations for maintenance are haphazard. The



development of maintenance management systems in each district under the
project will yield reliable standards which should become the bagis for

subsequent annual dlstrict budget requescs.

Minagenent of [npblemencition

Road reconstruction work in the districts ls primarily implemented
bv contractora. Rodd maintenance, by regulation, is I{mplemented by force
daccount scaff. Government policy is generally to promote, aa much as

possible, the role of small private contractora for district road work.

The polfcv Ls sound but a variety of {ssues nced to be addressed for
it to be erfective, Several are mentiloned here that are particularly
Important for the reconstruction component of the project. First, few
small enntrictors in the duter Islandyg own souipmenc and many do not
tully undergtana ,ome or the techniques required to reconstruct roads to
standar i.  Heavily labor-inteasive tecaniques, for example, are used at
the cost ot deauate compactlon and, in the case of Telrord construction,
t maintitnanle qurtace that alse minmmices venicle oprrating costs.
Second, supeTriiton of contractors by Puolic Works staff ls not effactive
i does not serve the purpose of controlling the qualitv of work.

1 -

N f.:_. S ool T vmemeye -_-qv-kn-
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. SR . e e e s < -
, She contract, used by sooioTs opras bl

than scredulea rate payments,  This precludes the use ol the contract as

1 erzective ool tor ausessing perroraance and concrolling quallty.

Maintenance s {aplementedt fnconsistently and kanupatens are
confused about how Lt should be cirried out. Some budgetr road
recongtruction under the term walntenance. Others "malntain” one link

ane year, hut another link the ne<t, unsure ot prloritiles and benefits.
A malntenance managenent svaten 1 recommended (and desczibed) wnich

starts with a clear detinltion of what malintenance is for and the tasks

it consists of. It incluces procedures to determine the importance,
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hudget and achedule the tasks of maintenance work crows and to monitor

thelr achievement agalnst periormance standards.

A second recommenaation {s that the majoritv of project
reconstruction work be teolemented by mid=wized contractors and that each
digtrict form one force account ¢ ew wnlch, unaer consultant guidance and
througn training, will set a srtandard ot performance on a small portion
of the reconstructlon work. This breakaown ls reflected in the work
program and in the eaquipment procurement and management sections of this

revort.

Thizd, contractor supervision should be improved through training
and through a svstem in wnich the mouel force dccount crew 1s used as a
¢ield training prouna for staf! wino later assume contractor gsupervision
rewpous.tilities, It ls sugoested, in addition, that the project assist

to devi,e anl test dltemuative contract formats.
Finallv, it {s recommenaed Lndal once 4 malntenduce management systel
is in place, increasing auantities of selected malntenance tasks be let

to small contracrors in the districts.

Tue Digs=1cr Roats Mointenance Svstems Proiject

Detailea reconmendations tor the AID project, by subject area, are
given In Section 10 of thiy renort and a suppested plan of action for the
projent ia providec in Section 11, The concept on wnich thege
recommenae 1t tons are based 1o that maintenance shouid be performed on ail
roads in falr Lo good concltion. “aintendnce L4 to be carried out to 1)
prevent nlnor {rregutarities {rom causing damage, l) correct minor damage
and dete=torision, and 3) preserve the design level of service of the
road a4 Jong s prict.cal. Roids that are seriousiv damaped and cannot
e maintline: etrectively snould receive minlmal gtzentzon until they are
reconscmucted or abandoned.  After a road s reoullt to standard it
should be mafutalne!. All reconstruction should be to standard and only

roads that co.ry sizanificant traffic snould be reconstruczted.

xii
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The primary elements recommended for the AID project to achieve this

concept are:

o Training of personnel, the procurement of equipment appropriate

to the work, and the use of good materials.

o A maintenance management system that is flexible enough to
adapt to the conditions and can be upgraded as conditious
change.

o Selected roads reconstructed to a condition for which

subsequent maintenance is effective.

The project should involve a preparatory period of approximately one

year and six or seven years of work on the ground.

i1
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1. INTRODUCTION

In response to a need idencified from the experiences of other donor
programs, the U.S. Agency for International Developuent (USAID) has
proposed to provide assistance to the Government of Indonesia (GOI) for
daveloning and {mplementing a 4ystem to manage the maintenance of
kabupaten {districr) roada. The District Roads Maiatenance Systems
Project (DRMS) was conceived to provide technical assistance for
develoning and imonlementing a roads maintenance management system, and
financial assisctance and equipment for restoring selected roads to a
maintainable condition. The main purpose of this project 1s institution
building.

Withia the broad area of a road maintenance management system are
many related systems and subsystems, some of the more important bheing:

0 valid technical standards and guidelines;
o road malntenance inventories and condition assessments;
0 procedures for 4creening, selecting and ass

signing priority to
reconstruction (trarfic counts, economic criteria, etec.);
0 annual work plans and performance budgets based on actual road
maintenance needs wnich are balanced according to budget and
regource avarlanility;

o equivmenc manageaenc including workshop and warehouse
operations; and

[o Lol consTructlon managemenc.

These are but a few of the integrated systems that must be coordinated
into a full maintenance minagement gsystem.

The project tartet areis initiallv identified by USAID for
tmplemencation of the maintenance system are fourteen kabupatens, seven
e1en 11 South Sulawest and Nugsa Tensgara Timor (NTT) provinces.

Pirgons Brinckernorf Intermitional were contracted by USAID to
antlv e ‘tabupiten rmad maintenance pronlems and to make recommendations
tor the DRYS ®rojecr.  During the consultincy peciod (Mav 12 - July 29,
1986}, the eapginesring and equipment project design consultants made
fiell tripg to each province, viaiting five kabupatens, two in South
Sulawesi and three {n NTT. With only two dava in each kabupaten, the
consultines were able to make onlv quick visual field inapections of some
road links and interview road and equipment personnel in order to assess
current prictices and the staff's potential for the upcoming project.
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The economist met with planning officials in South Sulawesi at the
proviacial level ana in one raounaten. Two Indonesian consultants
traveled with the projecs design consultants.

Dur:npg the project design period numerous reports and reference
documents were reviewed.* In general much of the primary data collected
weere not consldered to be rellaole, For example, traffic counts were
vere uncertiln rerarding the duration of the count, the vehicie mix, peak
or o i=peal traffic flow, etc. Road inventory and condition data were
reported from each kabupaten onlvy as total km, not by road link. The
cautpnent data were thougnt to be reliable.

The followlng chapters ol Lhiy report aescribe the consultants'
teview and analvers of the data available and their recommendations for
inprovenents to current opractices and tmaplementation of the DRYMS
Prorect.  Altnough the conteats o! this report have been discussed with
UsSAID and GOI otaff, the views expreysed here are the consultants' own
and 10 not necessarily reflect the views of USAID/Inuonesia or the
Governnent ot Inaonesia.

* Secondary data had been collected by a local firm, P.T. Hasfarm,
prior to the consultants' arrival. These data were compiled largely
from existing records in the fourteen kabupatens.
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2. STANDARDS AND DEFINITIONS USED IN ROAD
DESIGN AND MAINTENANCE

2.1. ASSESSMENT

The rvad building industry worldwide uses a variety of terms to
describe different road treatments. This section tdentifies both the
local terminology that should be discarded and the more suitable terms
that clearly delineate a function, and therefore provides the basis for
proper cost estimiateq,

The constructlon of kabupaten roads may be considered a time—staged
process, related to exvected Average Dally Traffic (ADT). This
expectation Lo also used to create a classification of roads. The
'ndonesian Rouads Department recognizes these road classes for kabupaten
roada:

Fabupaten Road Classes

[IIA Sealed [IIB ITIC Unsealed
Asphalt Seal Gravel Gravel /Earth
ADT (undifferentiated): 500-3000 200-500  50-200 < 50

At the first stage, a simple grading of the natural earth provides
the running surface for clasas [IIC Lfght trafiic. The teram "gravel” is
used locallv to Inelude Telfort cobole 1nd ALl Weather Compacted
Aggremate Subyrade (AWCAS).* Mug, gravel roads clagsed as IIIB or IIIC
e he guriieed with Telforl. engineered arivel, or AWCAS. The
drizerenee among these classificatfons L4 rhat Telford is large boulders
amt todos; true gravel U crusned, sized ind graded for specific layered
e, 4 YWCAS g lesaer {a qualtew,

Under this detinit.on, sravel/Teltord/AWCAS provides the runcing
surzace. ciowever, rtor 1723 roads wnich are classifled as "sealed roads,”
jome of thess gravel=jurzieod roids are 1lso treated with a gpray
sedaleoat or asphalt or used moter oil, which may then be coated with
gravel chipg. This geiling Lls intended to stabllize the running surface
and make Lt lapermeable to water.,

* 1his Indonesian definition of ANCAS differs from that used outside of
Indonesia.
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Running Surfaces Function Indonesian Term
Asphalt concrete: overlay, 4 cm, structural TASTON

Two-layer asphalt* (DBST): overlay, 35 mm, non—-structure BURDA
One-layer asphalt* (SBST): overlay, 20 mm, non-structural BURTU

Aggrenate Buton asphalt: overlay, 3 ra, structural LASBUTAG
Thin concrete asphalt: overlay, sealcoat, 3 cm, non-struc. LATASTON
Macadam Penetration: pavement or base, 5 cm, structural  LAPEN
Thia sand & asphalt: gealcoat, regeal, 2 cm, non~struc. LATASIR
Asphalt apread: sealcoat, reseal, non-atructural BURAS
Thin pure buton asphalt: seal, overlay, non~structural LASTABUM
All Weather Crushed Aggreg.: wear coat JAPAT

It may be g2en from this list that gsome surfacing has structural
properties, normally aasoclated with overlay treatments (but not always),
while otheru are surface dressings of seal or spray coats without
structural value, and some are alternatively used for overlay or simple
seal. Relative gtructural value also Indicates longer wearability, and
glves a prequnptive {ndication of the expected life of the wear surface,
which {3 {mportant to forecasts of the time lapse between the
renanilitation needs of a road. The type of surface apove, wnich 1s
applied to the general class IIIA or IIIB, therefore has significance to
both cost estimates and to gervice life. It has further significance to
the costs agsoclated with routine and periodic malntenance of the
speciric road surrace being maintained.

* 1 stone seal.
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Becauge the use of anv alternative surface treatment may depend upon
local materials availability, relative cost in the region, and
familiaritv wilh 1ts application, differences may exist among regions in
the Find of suriace coat, cost, rate of wear, and service life, wnich are
not reaally icentifianle by the loose classification of “asphalt” or
"seal.” Reports from the districts do not now make the needed
cistincrions. This was seen previously in the class IIIB roads,
classifted as sealed, but for wnich both a seal and a gravel condition
miv exist, and, for the gravel claswification, where a thin surface
dressing mav or mav not have heen applied.

o
2%}

. DISTPICT DEFINITIONS OF ROAD WORK

To suvvlement its road classification system, the Indonesian Roads
Departaent has proposed the following definitions of road work.*

Sew Road Construction: completely new road over existing track
with or withoutr new founcation or new surface.

Ungrading: increase of serviceanility and reliability, i.e.,
to upprane from yravel to asphalt.

I reliaule rodus (ull season), to return a road

:-:_.’mu PO N V]
igrnel crare of service, e.g., aspnalt overlay.

Lilie
tc its o
Sunnort Work: restoration of a deterlorated (non-reliable) road to

{4 no=igina

i et

standdre, l.e., resealing, reeoating, etc.
Roan and briage Malintenance: patcn potholes; repair ruts, drainage,
signsy ££11 aeprecsions, etc.

Tuese deflinitions a-e simple and clear. But they ao not say how, or
to wnat ewzent thege activities will be conducted. This 1s left to the
detelled dgesipn stanaazes, wnlcp cefine alzernative minimum and desirable
specliicatlony,. New roaa conntruction may be of a bulldozed earth,
cobble=lald, pravel, seal, or asnnalt type, appropriate to itsg purpose.
Upgracing {5 aefinea in tne conventional sense. Renabilitaction ig
reqe-ven for all~veather roads, apen 350 days per vear, or not closed
more ian 5 dave consecutively daue to poor drainage, flooding, or poor
allipnmaent concr.buting to noth. This definition protects against the
renabrlitation "te its original state of service” of an unreliaple road,
wnlen woula revers to a poor state seasonally.

* See Bina Marga (Highway Department) draft: Methods Manual for
Kabupaten Road Programs.
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Support work in Indonesia employs the standard definition given to
periodic maintenance by American engineers, although periodic
maintenanca, but not support work, is presumed to bhe accompanied by
regular routine maintenance. The definition above of road and bridge
maintenance lg a falr deycription, but fails to state that this i3 a
regular, revetitive {tem of work done annually over the expected life of
the road. The American definition erra on the side of oversimplicity as
wall, commonly 4dtated as “that level of work which maintainag the road to
ta oripinal design standard.” Both routine and periodic maintenance
combine to achieve thisg regult, Iin theory, under both local and foreign
standards.

Both standavds are correct as far as they go. But these are static
definitiona applied to a dynamic conditlon; the original design standards
becone obsolete as the "design ADT™ is surpasaed by actual ADT, is normal
weathering takes lts toll of even a well-maintained road, or as heavier
venleleyg enter the trarffic flow. Vehicle repetitions ana axle-~loadings,
ter-ain, weather, and actual design or actual construction. as compared
to the stuandard for deaisn, may all vary from forecasted levels. The
periodic reseiling or overlavas undertaken by support work/meriodic
miinfenance mav therefore, In practice, be overlapped by rznabilitation
ar upgradling,

2.3. DISTRICT DEFINITIONS GF MAINTENANCE PRACTICES

The prooosed Methods Manual for kabupaten roads authorities, in
draft fora at 3ina Marea, 1ttemots to define the nature of maintenance
md to gpeciis manpower 1nd the level of work to be underzaken.
“ilntenance means "a routine job in wnich the deqree of camage in gravel
rnads {4 no more than 7 p:rcent while in agsphalted roads no more than 5
percent., In other o243, aaintenance only handles small johs such as
f41linyg {n holey, 2rating, and operations on gravel reaas.” In additionm,
the manual states:

"Periodic wor¢ nuech ay overlaving ls categorized as construction
waork.”
"Emoargencr work (natural disasters, ete.) 1s handled separately.”

These are unsatlisfictory definitlions, 4t variance with what 1is
alreadv understood. The 7 and 5 percent damage estimates are suppoged to
rafer to potholing, dut mike no reference to width or depth, surface
cracking (asphalt) or loss of surface (gravel), ind seem to lmply that
bevend these varv uncertiiu parimeters, maintenance 1s to be replaced by
jome form of periodic surtice treatment. However, perindic work such as
ovaerlaving (s corgtruction work.

Theqe efforty to adviae field staff on the Jdegree of wear that
ghould be atzanded by cenalr are cilted hece becauge they move in the
right direczion, but gomehow miss imparting a clear and functional
guideline. That they are also {ncomplete appears to result from
generally alack m7{ntenance performance in the past, and a preoccupation
with road buildi. s and renabilitation efforts, for which foreign projects
and years of experience have best equipped the engineering staff at all
jurisdiction-l levels.
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Figure 1

EXCERPT FROM DRAFT METHODS MANUAL

ENCIZhPTID FROM:

CUIDE TO THE PLAMNING AND CONSTRUCTION
OF KABUPATEN ROADS/BRIDSGCS
DCSIGHS, CONSTRUCTIDN, BUDSETING AND DOCUMENTATI OR

S.E6, RADAD MAINTINANCE

t. OGenacel

fielnlananzs =eone ¢ foullne Job in walch he dagcae of tz==238
in grovel Toeds Lo no moTe Lhen 7% wnfle in zashellad roz=os

s ootz When SZ. In cther esrdi, soinleawnst ohly honZlos
emell Jobs sucn we filling in heles, greding end operaiiong

on gosvel rcsde.

Feclolz work such es cugnlaying fe c=’lenosized es consisuciion
wosks ’

Zmergoncy work (nzluzzl diss=siasss elc.) is hzndlad sgpessialy,.

be Tvoor of m=iniaznance w2k pac “Se Spasificstipne.

In ordss Lo clacify Lho types of wock included in nmeinlenanzs
woTk and their gpacificalione, can bs spon in the followlng

able S.6.1,
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3. CLASSIFICATION OF THE EXISTING NETWORK
FOR MAINTEMNANCZ PURPOSES

J.1. ASSESSHENT

All roada within a kabupaten are classified by the GOI according to
three dirferent dystems: 1) Primary (rural) or Secondary (urban); 2)
Functional and 1) Administrative or Political. The functional
clausification separates roads into arterial, collector or feeder
categories. Most kabupaten roads are feeders or collectors. The
administrative or political clagaification desisnates roads as either
national, provinclal or kabupaten. This classificasion s primarily used
to deutnnate resvonsibility for construction and mainctenance. The
polfitical clansitication {s the more fmportant for the DRMS %roject; only
Ranupiten roaas are iavolved.

e “anupaten roads tor the tourteen targec kabupatens total more
rn 10,300 km. The breakdown s shown In Table 2 by road lengths. No
Ity were eollected or the bridges {n each kabupaten in time for the
ronsultaney review, but kasupaten officialg estimate that there are asg
amy 19 Y or 3 'a ner hridse ror asphalt roads, and somewnat fewer for
jravel and cartn roaas.  The orficials mentioned that manv bridges need
Tendis, or ceplacement.

The erliteriy tor Jdetermining road condition varied from one
<arunaten to the next o the reported kilometers for the four different
~ondltiang (qood, moderate, damaged, heavily damaged) were suspecz. This
di. contirmed during tield visits by visual {nseection.  Generally
sk the jetnal eonaition was obserred to be lower than the
<ivupatens' reported condition. Local consultants agreea with this
aolitoon bajed on their prior data~collection visits.

.
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Table 2
BREARDOWN OF ROAD NETWORKS

South Sulawesi NTT*
T [l | T |
Kapunaten | District || Kabupaten | Distriet | Nat/Prov. | Total
| Roads H | Roads |  Roads |
| (km) 1 | (km) | (km) | (km)
! I | | |
Pinrany, | 389 I} Kupang | 756 ] 76 | 1130
§1=1aqp l 638 I r.T.s. | 1430 | 162 | 1592
We 10 I 868 Il Belu | 494 | 177 | 671
hone | 1099 | Manggarai | 1416 | 303 1719
hulueurna | 786 | Ngada ] 1000 | 291 | 1291
jeneporto | 594 Il Sikka | 331 | 212 | 543
Goua ] 548 {: Sumba Barat{ 464 : _zﬁé ! 709
!
e I 4922 't Toral ! 5891 | 1764 | 7655
| i | | |

Generallv speakinn, the overall condition of the kabupaten networks
ls poor (see Table 3). Onlv 648 ke (6%) are reported to be im good
conaition ana 3410 km (327) are listed as being in moderate condition.
The remaining 6755 km (62%) are listed as either damaged or heavily
gazaged. Durling tne consultants’ fiela visits 1t was ovserved that many
of the road links in so-called moderate condition were passable but at
speeds well below the normal aesipgn speea for the type of terrain. No
dats were collected on the natlonal/provincial networks, but such
intormation f{¢ avairlaoie at Bina Marpa in Jakarta.

The conditlon of zhe networhs as reported by the kabupatens is
sunmariced {n Taple 3. A complete breakdown of km bv condition is
provided in Section 9.5.

* Addlitional i{nformation on national/provincial road network kilometers
{s nrovided for NTT because road construction and maintenance units there
(DPUP Cabang Dinas) execute work on both provincial and kabupaten
networks.
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Table 3 .

SUMMARY OF REPORTED CONDITIONS (XKM)

Heavily

Province Good Moderate Damaged Damaged Total

S Sulavesi 469 1233 2020 1200 4922
10% 25% 413 24%

NIT 179 2177 2311 1224 5891
Ry 4 7% 39% 213

Totals 648 3410 4331 2424 10813
6% 322 40% 22%

Taken together, damaged and heavily damaged roads represent 62% of
the total network and can be assumed to be in need of reconstruction.
The kilometera and percentages of damaged and heavily damaged roads are
falrly close for both provinces. For roads in moderate condition, it is
ditficult to interpret whether such links require reconstruction for the
full lensth of the link or slmplv scattered portions. That makes a
s1gnificant difference Ln reconstruction cost per km and in the time
carulzad to zeturn the link to 153 origizal level of servica. NIT has
tlmost 1000 ka more rodds In moderate condition than South Sulawesi.

It Ls 1ssumed that roads in good conditlion should begin receiving
regqular mainzZenance as goon as possible in order to keep them from
f1lling Inte the lower categories. As shown in Table 3 almost
three~quarters of tne kilometers wnich can begin to receive maintenance
{n the firat year are {n South Sulawesi, These roads lie in only four
<ibupatend (Jeneponto 201 lm, Pinrang 140 km, Bone 91 km, and Gowa
37 km). Half of the km are In the gravel classification and the rest are
split alaost equally into asphalt and earth.

In NTT the good road kilometers comprise only 3% of the network and
ire found {n only two kabupatens, Kupany and Sikka, with Kupang reporting
most of 1ts zood roads as gravel and none ia earth wnile Sikea has wore
earth roada than either aspnalt or gravel,

Based on these data it appeara that until reconstruction work gets
underway, there will be an opportunity to begin a full maincenance
program in only a limited number of kabupatans. Only Bone and Jeneponto
in South Sulawesi and Sikka in NIT have a distribution of all three types
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of road: asphalt, gravel and earth. Three other kabupatens report gond
roads as only aspnalt and gravel: Plurang and Gowa in South Sulawesi and
Kupang {n NTT.

The moaerate condition rating is more difficult to interpret. Muny
of the roaas classified as gravel and rated as moderate actuallv have a
Telford or verv coarse macanan surface. This tvpe of construction
provides a roaawav wnich iz normally passable in bad weather; however, it
14 very rough and venicle speeas are very low, about 20-25 km/hr
maxinum. The tiding surface of Telford and macadam roads cannot bhe
meintained with equipment. Motor graders cannot be used to reshape the
parallel dit-nes. All maintenance work must thus be labor intensive.

For tne ctidloe surrace, manual libor can onlv replace missing stone
or f{ix small aevressions. Tnis {5 a very slow process and the road
surface woutd ot.ll pe vers rough.  For enpineering ana inventory
mirnoses, o Telrora or macasar surface snould be cousicered an unfinisned
gravel roac.  These roaas will require investipation bv projecr TA to
determine Cle.r sonucness for waing a gravel (well-graaea erusnea
aggregate or select material) laver as a riding surfdace. A gravel
suriace can bhe maintainei easflv anc venicle speeds and riding comfort
will {nerease wnile lowerine venicle onerating costs.

Althougzn tne conditlon ratings are suspect as tney now exist, there
fv 1 wav to obtaln more reliaole data wnien is described later in this

seczlon.

P R
~_
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Taple 4 gummarizes the clagaification of the networks by type of
construction.

Table 4

SUMMARY OF ROADS BY
TYPE OF CONSTRUCTION (RM)

Province Asphalt Gravel Barth Total.

S Sulawesi 947 1913 2062 4922
19% 392 42

NTT 11 1705 4075 5891
" 292 697

Totals 1058 3618 6137 10813
107 33% 577

Only the total km of "asphalt,” “"gravel”™ or "earth” roads were
reported since these are the terams typically used by kabupatens to
{nventory thelr road networks. According to these inventory criteria, an
1sohalt road cin he either paved or sealed; a sravel read can he
well-esraded crushed aggregate that 19 sometimes surfaced with local
plt-run or river-run gravel but commonly elther a Telford or very rough
aac wdan,

TratZlc counta were initiallv either not available or were from such
widelv varcving sources and time perlods (several years difference) that
taelr rellabiliey was highlv auspece.

Later {n the project dedsign period, more reliable inventory,
conditlon, and trafiic data were obtained from the Miniscry of Public
Worka' Sup-d4izectorite or Local Roads for four of the target kabupatens.
These data were collected during 1984-1985 following uniform criteria and
procedures under the direct guperviston of the staf? of tne
Sub=—lirectorate. The data collection and computerized summaries were
funded by the Japinese 0ECT. Data were not collected for the remaining
ten kabupateas but orfficlals In the Sub-directorate stated that they
could be gathered in a similar fashion 1f a donor would ffnance it.
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Thei: estimates of time range from five to seven months for
collecting the traffic, inventory and condition data in an additional ten
or fifteen kabupnatens. The time estimate includes time for the planning,
execution (including necessary training for kabupaten personnel), and
summarization of the data in Jakarta. The data collection procedures are
well documented. The Sub-directorate has indicated it would be available
to train and supervise the personnel from the province or kabupaten who
would actually perform the data collection in the field.

3.2. CONCLUSIONS

There are currently insufficient data available, in terms of either
road conditions or road usage, for detailed planning of the maintenance
work to be carried out under the DRMS Project.

Oalv 6% of the kabupaten roads in the fourteen target kabupatens are
reported to be in pood condlition and onlv 32 (n moderate condition. It
{4 not cleir wnether mouerate condlitlon relates to sections or the entire
length of a particular road link; therefore, the extent of reconstruction
wnich {8 necessary could not be accurately estimated.

Kabupaten recor:is ao not clearly ueflne road construction type.
Thev clauslfy onlv In terms of aspnalt, gravel or earth roads; however,
an aspnalt roac cun e eitner paved or sealed, and a gravel road can be
well graged crusned aqgrerats, sometimes surfaced with local pit rum or
river run gravel, but commonly elther a Telford or verv rougn macadam.
The roa¢ conditions anservea are generally lower than tnose reported.

[rafZic counte ure not collected; nor ace they used by kapunatens
for planning purnoses. For this studv, traffic counts were eirher not
tnizfallv avallable or were from sucn widely varving sources and time
periods that tneir relianility was hignly suspect. Althougn accurate
d1za were avallaole Zor four haobupatens, thev were received too late to
be conslaered nere,

In wummarv, the existing classification process ls inadequate for
planning maintenance work and conaucting economic evaluation of
miintenance projects.
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4. SELECTION OF ROAD PROJECT PRIORITIES

4.1. CURRENT PRACTICE

A almple pre-ucrecning index has been adopted by the Roads
Department and Yiniitry of Home Affairs for use under donor-funded road
programs.* This Index {s based on Zone of Influence criteria which
detine two elements, the cost per kilometer per capita and the cost per
kiloneter per hectare. Apparently developed by ENEX of New Zealand under
an [BRD-{1inaneed Ruril Road Study Project in 1981, the merhod attempts to
select, througn prelimipary screening, those roads for which 1)
costs/km/eanita ire at a minimum (1 large population 1s served), and 2)
costi/km/leczate of cultivated land are at o minimum (4 large freighc
demand) .,

Oriszinaring it the Jdfsrrict level, using foras aoproved dand 1ssued
bv the Roads Departaent, the following steps are incorporated i{n a
camnlace provosal submitssZon to donocs:

1. List of 11l road lliaks: name, numoer, km, surface, surface
condition, surrace Jidth, previous recent expenaitures on link.

2. Clagsiifcatlon of llnxka: rellaole, unrelianle (seasonal
closures or two 4eexa or more), and important network links.

J. Maoping: bv jurisdiction (natlonal, provincilal, ete.), by
function (Ieeder, marker, cnllector), surface, rellability.

4, Infrastzucture: river, ciil, atroorts, porrts (alternative
moues), suown on man, Lncluaing populations in eacn town or
village and names of each town or village.

s. Markets: nuames of market towns ina market davs in the district
ana {n zelsnvoring dlit-ices.

6. Developnent provogals: Lf anv, details of proposal, to include
scope, locition, land area, population, required
farmastouesture, and fnatlcition of in or near districe, and
#nether plinned or under construcsion.

7. Aadltlonal nappiag: topograpnical (terrain) within the
distzict and in nefshporing dlatricts. Lana use and/or soil
mapgd FOWLY ¢Iod patterns ana noncultivataole area, withir and
{n asizannoring dige-icng.

8. Planning min: exi.ring district plans for road imnrovements.

* In the case where no donor is involved, kabupatens do not use formal
sereening methods or selection criteria for determining the allocation of
tnad funds.
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Proposal: the district (DPUX) and district BAPPEDA II jointly
prepare road improvement proposals: DPUK is responsible for
design and cost estimates on roads selected by BAPPEDA II, or
selected bv DPUK on the basis of engineerinp/maintenance
requirements.

Pre-screening: to accompany each proposal.

a. Short links less than 2 km eliminated unless serving major
population area. Urban roads eliminated (submit under
separate program and evaluation procedure).

b. Development roaas separated for more complete evaluation
within a coordinated development program. Not suited to
pre-qgcreening meznod, but submittal acceoted for review.

c. Rival 1oures or moaes within a 3 km distance wnich are not
collector roaus will mot be screened until collector roads
are improved and malntainanie.

d. Ma.ntained roads screened out of program; routine
mainctenance not part of orogram; place in routine program.

Sorting: arcangement of roda projects for pre-screening
analvsis.
a, Applicat{on of cost index:
Cost/km/canita, over 5-ve.r poonulation forecast period.
Cost/rm/hectare, over 5S5-yvear cultivation period.
b. Design vear s 6th vear, i.e., pased on expected level of
ponulation and area cultivatea in 5th vear.
C. Ranking: for ecacn road link list provosed projects by
order {n wnlcn thev attain least cost for both indexes, in
columnar format to snow both ilnaexes siae by side.

Program proposal: tnis {5 an annual document supmittal,

showing for each vear of a {ive-vear provwran:

a. Annual budpetsy over a flve-vyear perioa, related to b)
below.

b. Prioricv rankiug ot projects, startiap with the topmost in
the firgst vear and In descending order annually
thereafter., Tecnnical and economic aata fruw steps 1-10
accompanv submittal.

c. Buagetar. i justments: conform annual buaget total to
indivianal projec* proposals (ellmlinate errors).

Technical survev suomittal: provide survey, eaquipment
inventorv, traffic counts, volume and cost estimates, and
relevant supnporcing information.
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3. Index rankiny becomes prograssively unrepresentative as the road
network becomes more complex. Both population and land area estcimates at
the district level are subject to subjective interpretation and contain
arrors resulting from overlapping zones of influence not correctly
apportioned between road links.

4. "The Kavupaten generally undertook the necessary work promptly
and many put mucn effort into mapping and presentation. However, the
qualiry of Jdata relating to road costing and zone of inrluence analysis
left nuch to be desirea. Aside from traffic asurveys (for which there was
ipecitic funding allocation), supplementary fleld surveys requiring work
outside the orffice were rarely completed satisfactorilv. There was
evigeatly limited understanding of the purpose of and connection between
di{ffverent parta of the minual procedures or of their relevance to road
programme proposals. Kabupaten planning tended to remaia locked on
Lamedlate needs vver the next year or so. rather than addressing the
longer tera needs ana gevelopment of the road network.”

4.4, CONCLUSIONS

The Methods Manual and National Screening procedures for donor
projects are part of the i{nstitutional structure now in place.
Horwithstanaing the apparenc simplicity of the Manual on first glance, it
5 not simnle. Some of {ts complexity relates to the format, which
rovides 1 wealth of detail biat fails to addreas the salient features
~01c 1 later come under inteasive gstudvy (by means of sannle project
»~viiuattlons In Jakarza). Some problems also arise from calculation
errors and Intersretitions ot zonal boundaries. But 1f the population
and cost indexes themselves fail to produce, even wnen accurate,
aceentable mersures ot relative feasibilitv, improvement of the indexes
would seem o be ot higner priority than refinemencs provided by “more
extensive trafific survevs and dlrect project avaluation” lmposea later at
the naticmal level,

{
8
o)

A reducaed informational format would provide tne time to obtain
fleld survev data on market volumes of gooas by type of convevance. In
ulilelon, cost/km/ton or freight is more nearly equivalent to
cost/ka/canita than 13 cost/km/hectare, and also permits estimates of
avercage aarket price per ton by type frelgnt. Such estimates lead
directiv o the consumers surnlus form of analysis thac is applicable to
predoninantlys agricultural areas lacking important vehizle traffic
flows. Thig analytic style {3 used at the national level for these
cased, and geeks to evaluate trangport price changes translated into
changes {n fira-jate priced, and farmers' savings wnich generate value
added by further proauction -- all expressed as prices and costs per
ton. (This {4 1 complicated form-of analysais not sulted, beyond the -
level fnaicatedq, for application at the district level., [t 15 firaly in
place at the natlonal level as the alternate methodology to the
conventlonal vehicle cost aavingas methodology.)
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The lntroduction of a market—oriented goois volume survey at the
district level with supplemental market price information (value
estinmates) probably will not reduce the incidence of errora associated
with existing formats. However, as an extension of the present area
tndex, and uged jointly with tt, it could well provide the volume and
value or estimateq that much of the present format seems Intended to
produce largely bv inference.

The reported problems of overlapplng zonal jurisdictions in the
wmnnual program submiasnion (apparently repeited therecafter for the
tive-vear perfod) appeacts to result from (1) a format that idencifies all
roads, with each road having an equal prohability of sharirg pro-rata (n
1 rone of {nrluence occupled hv another road, and (2) the use of a method
or analvals more sulted to a spare network than to the =ore dense road
avitem rodnd tn Central Java, VT, and Ball,

he sageestion that all rhe roaa links need to be named and
numbered, ecc., {n suca 1 dense netwers anav well be a valid concern for
overlipa, St only in n excentfonal elrcumstance, e.qs., the Jdistclces
tnaccuritely seoorzea the priorities, priorftiles were buncned ln a single
veoar, i tunds for renabilitacfon were unlimited. If the 5-year progran
trulv represents priority ransinga and their relative time-staging, the
overlap ot conal road boundaries could be ot coneern only {f bunched in a
one=vedr or tWo-year period. [f ,uch bunching oeccurs, the jelection
procasgy will Likels ers {n over—geloction (L.e., too aany roads are being
selecmpd) beecne ot 1 Licse hudpet each velr or because of a4
ancent=1tion of the Aqetwork {n the 1Teis of hipnest trarric volume. [If
concenr=1ret, 1 orooanlflity exists rnac roads are overbuilt: a later
Ini1lvai, or road links {n NTT ne Souch Sulawesl snows that for 364
tiaks, 7% meaars o trarsie, md fullv 387 report traffic levels becween
one and ten venfcloy datly, includlng motoreyeles, wnich average 46% of
rit total.

Ti. result would dlapel the notilon that overlapplag zones orf
tnfluenes cirties aeinias, unleds accompanied bv ADT trarffic counts. [If
30 accompanied, barb trirziec volume and rates of deteriorarion must be
rougaly saual to warcant buncaing In the proyram. This snould be
unlik ../ under the pre=gereening process, wnlen requires that rival
routed or modes <tthin 1 3 km dijtance that ire wot collector roads will
not he scroeened une’l collector roads are tmoroved and miintainable.
Given the narcow )\ Lialt, overlaps coull occur only 1f roads were
within 6 xm af e1ch other, ar both were collector roads. Either event
could suggest averhutlding (1 stlngle collector could serve, with a feeder
road atructured. I 1 mountain riage or simtlir barrier divides these
roads and thus acceounst tor thelr prowinmicy, it also indicates separate
zoneg of I{nfluence {mposed bv terrzain rather tnan by 3 km limita. This
pogaibility {s suvposedlv already presented by the mapping supplements,
and could explain roughly equal traffic Jz.cls and road conditions for
two areis with the aame tzaivel patterne. What cannot be explained is how
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70 m1iny of these roads can be assembled {n a budgec- Umitad and
time-gtiged program, yet with so many overlapping problems exist that the
districts have difficulty in calculating ponulations and hectares for
edch.  Because these very calculations enter Lnto the index methods
degalgned to support selection and ranking, there should be little wonder
that the aechoas correlate poorly with later project evaluations.

Generally, fnasmuch as the focus of attention at the national level
L3 on wvehicle ctivicy and/or tonnage-based value-added analygis, the
introduccion ot a tonnage-based survey report would fill a present void
In the amalysis. A first-vear repnort of the informational irems, racher
than consecutive annual re—confirmations, might tree some time for
tmproven craftic gurveys and tonnage revortd. T[hese wmighe {nelude more
treanent gerwonal counts, retlecting venicle load (numper of passengers
md entinated kilograms or produce), market price sampling, and dome form
0r « e upon rorecasted growth rares. (The latter i{s mentioned because
ot the tendency to torecast trattic at siguificancly higner growth rates
thin the onserved and torecisted ponulatfon and fara produce rates, wnich
coult oceur only £f (ncome growth and income elastic:ty were unnaturally
nin.)

T
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5. EXISTING ORGANIZATIONAL STRUCTURE AND STAFFING SKILLS

5.1. RESPONSIBILITIES

fapbupatens in South Sulawesi, as in most of Indonesia, have a DPUK
wiich answers to the kabupnaten chief (Bupati). The kabupatens in NTT
rely on the local branch office of the provincial Public Works Department
(DPUP Cabang Dinag) to carry out kabupaten road construction and
maintznance. The DPUP Cabang Dinas also executes the construction of
proviacial roads and the malntenance of both national and provincial
toads 18 well ag attending to the kabupaten, provincial, and national
tntertsts {n water regources (Pengairan) and urban development (Cipta
Karva).

Tie organizatlon {n Souch Sulawesi allows for a distinct separation
ot Tesnonsibilitiey between natfonal/provizncial coads (DPUP Cabang Dinas)
ind wabunaten roads (DPUK). Within the DPUK, units of equipment are
usually alloecatud specziically for coad work and sometimes are designated
for aither construction or maintenance. However, personnel are
treaquently pooled and are agsioned tnterchangeanly to roaa, irrigation or
urban development projects.

In "7, tne Chier or tae DPUP Cavany Dinas must answer to two
dlarinet orilelal, and interesrs:  the Chief orf the DPUP and the Bupatd.
Pronleny of 1llocating resources are compounded because the sawme staff
aad eauioment fleet nmust be shared among anational, provincial and
kapuonaten {nterests and among esdcn of the subsectors of roaas, water
srsouscy inloam-an levelsne it Toepleozlly, the Chiol oF she DPUD Cabazg
Dinae rrieq to satisiv 1ll {nterests In a wav that ls 1grecable to all
parties. There do not npear to be any major conflicts arising from this
gituation but gome project~ can recefve only token attention.

5.2. SOUTH SUIAWESI

The s:ructural nrqunizations of the DPUKs in South Sulawesi all
differ becge wacn DPUX uangwera to the Bupati and not to a single
officlal at the provincial Leval,

Onlv tour kabunatens (Bone, Wajo, Pinranpg & Jenepoato) have a Road
Sectilon; on» other (Gawa) has a Road Design Supsection and a Road
Develooment Subsection. The other two (Sildrap & Bulukumba) have no
sczuctural vnlt for rrad worc. As in NTT, the technical personnel are
rotated and jome kabupatens actively rotate personnel among road,
{rrigation, or building projectzs. This practilce may develop better
cross—iectoral knowledge but {t keeps gsectoral skilla from fully
developing.

The educational distribution of DPUK staff 1a shown in Table 5.
Staffing levela for technicians In the four kabupatens with a Road
Saction are glightly weaker than im NIT, with an average of 13 each; only
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Table

5

EDUCATIONAL BREAKDOWN 0OF PERSONNEL
SOUTH SULAWESI

Higher Education

Secondary Education

5 Year J-4 Year
Program Program
Ir Drs. BL Ba
2 2 1
1
1 2
1
1

Upper Level lover
Lavel
SMA/
2
1 2
29 17 6
17
1
2 1
(4
1

-No Data Provided-

) %/
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Continuation of Table S

Roada/Buildings

Subgecrion, Staff

Total Permanent 3 2 5 1 62 19 2 6

Total Yonpermarent )

Note (1)  Road Section in Bone, Wajo, Pinrang, Jeneponto

Hoce (2) Planning Program Section in Bone, Pinrang, Bulukumba, Jeneponto
Note (3)  Technical Section in Sldrap

Mote (4) Road Design Subsection In Gowa

Note (5) Road Development Subsection in Gowa

Note (6) Road/Building Subsection in Bulukumba
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one individual is reported to he temporary. Almost 90% are STM (technical
high school) graduates in three of the four kabupatens. The Road Section
ataff in Jeneponto are all first-level secondary school (SMP) graduates.

The educatiomil levels of the Chiefs of DPUK in South Sulawesi are also
pood, although more mixed than in NTT. Two are Ir. and two are Drs., one i8 a
BA 1nd two are STH.

Only one ot the four Chiefs of a Road Sectlion i3 a BE (Wajo), one is an
STH (Jeneponto) and the other two are SHA. DBoth Section Chiefs (Road Design
and Road Development) In Gowa are BE. If possible, the new job positions for
Chief of a Road Section should be filled by a RE when the organization is
coapleted In Sidrap, Cowa and 3ulnkumba.

he field foress Ln both provinces are primarily temporary employees. It
{5 not kpown ow min” ot these peonle return for the same job year after year
but 1t {3 1ssumed thit Che rate of turnover Ls prooably quite hign. Most of
the nrasent jon tu,kd do 1ot require skilled workers bhecause much of the work
tq lahor fntensfve. The drovosed miintendncs management system will identify
some laportant  joo posit.ony tor skilled workers in the maintenance and
construcsion crewg.  The GOI snould try to come up with a way to retain the
aore skilled Jor<ers so that experience 15 not lost at the end of each year.

5.3. NT7

The structural orzanizatlons of the DPUP/Cabang Dinas in NIT are all the
jame. The pragent structure includea a Road Sectzon with Subsections for
Engineering Deqisn, “aintenmance, and Consttucrion. There 13 a separate
Planning Secz.oon «Lfa SubsesCions (o 2rogramming, °IopIaea Coniroli, and
Transaigrition.  Fiea section wd subnsecztion has a position for a Chief but
the technical srarSy o ewen section ire treatad 15 a1 pool of personnel
without laonz=tesn ipecific responsibiiities or dutles. The technical
personnel ire trequentls cot.ted from one project to the next, esgpecially in
conatuction upercviilion.

Stifiinyg lewels for tectmlclans snow in average of 18 in the Road
Sections for uiz of the %“wansupitens. KXupany reports having only two
technictany ln 1tg Road Section. Approwtimately 86X of the Road Section
technicians ln the other sl¢ “abupateas are permanent statff; the ratlo oL
permanent to non-peruaneat stard Lg about 6 to L.

Table b summarises the dlscribution of persennel bv educational lavel and
emplovment status (permanent or non-permaneat) vs. job position. Only Kupang
requires additlonal tachniclans and pernaps the personnel below the ST
educacional level f{n Ngada can be trained to perform their task.

s
i
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Table 6
EDUCATIONAL BREAKDOWN OF PERSONNEL
NTT
Higher Education Secondary Education Other
5 Year J-4 Year Upper Lavel Lover
Program Program Lavel

Position
SMA/
pe Drs. BE BA Ezﬁ SLA ST SMp

Chief of DPUP

Canangy Dinan 1 4 1 1
Road Sectlon, 2 3 1 1
hier

Road Sectlon,

Stacs 84 2 11
(15) C ‘
Plunning Section, . ‘ . : ‘
Giler (1) 1 ' 1 2 1 1
Planning Sectlion,
Stars 17 4
(1)
Toeal Da-manant 2 - 9 b 106 3 2 2 1l
Total Nonpermanent (16)

Note (1) Only kab. Sikka does not have an agsigned Chief of the Planning
Sacrtion at this time.

for Chlef of DPUP Cipang~Dinas, five of the geven have a BE degrae or
higher. One t9 an Ir. (Xupang), four are BE, one is ST (Belu) and the
temaining Chtef, althougn llsced ag SLP, appears to pogsess quod
managerial skills.

The positlons ot Chier ot Road Section are all filled but only two
are BE and three are STM. The remaining two in Ngada ana Xupang are

below STM. The pousftlons of Chief of the Subsections are not designatad... ..

to a particular fndlvidual but 111 or the staff work ag a pool directly
for the Chief of Section. The technicians rotate in such dutiesg as
constuctlon qupervisor, foreman, and offlice staff.

Q‘-.\

——
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5.4, EQUIPMENT MAINTENANCZ AND REPAIR STAFFING

The current configuration of manpower for the mainternince and repair
of equipment {n the kabupatens {s shown in Table 7. The .nformation has
been taken from the P.T. Hasfarm reports. An analysis of the equipment
start {n 14 kabupacens follows. It summarizes the information on three
classes of personnel:

o

(0]
[

Chiefs of Sectlons and Subsections;
Mechanics; and
Operator/Drivers.

For each class, a ~‘Jcemenc 13 presented on the currentc:

o

5.3.1. Chiefs

Status (permanent or temvorary);
Educacion level; and
Distriburion (NIT or South Sulawesi).

ar Sectiony ind Subsections

Status

Education

Digtzibution

Conclusiong

Exiating per,onnel currently classified as Chiefs are
overvnelainqly {n 1 perminent status position (27 out
of 31, or 877).

he onlv % Chtefs tn g temporary status position are
tound {71 Jour: Sulaaest.

The prevominant eaueitfonal level L5 STM/SMA (19 out of
31, or oll). dowever 8 out of 3L (20%) Chiezs nold a
BL devran or Wl ner.

South Sulawnai has more personnel (21 out of 31, or
687) molilan; 1 Chier posittion. The possible reason is
that 4 out o 7 "Cyvunatens {n South Suluawesi have

workinows astinlisned bv an OECT project.

The DP'YYG 1opear to uve recopalzen that personnel in
the position or “aulpment Sectlon Chief should be
perminent. Under the prooosed AID Project the
Equipment Section Chier 4111 have amuch amore
resoonsibilits than 1t oresent: for more eauipment,
more personnel, 1 new fully operational workshop and
consultants 1s count2rpartsd. A college level educatlon
for the Zuuipmenc Section Chief would probably
factlitate the trinsfer of skills and technology.

Cliiefs of Supuections should also be guaranteed their
jobs to avold high turaover. They snould have a
technical or administ.-ative education background.
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5.4.2. Mechanics

Status @

Education:

Distribution:

Conclugions:

The vast majority of Mechanies (38 out of 50, or 76%) are
on a permanent status ponition. However of the 12
Mechanics In a temporary sratns position, 1l are in South
Sulawesi.

The predominant educationa! level Ls STM (46 out of 50, or
927).

Most of the Mechanics are in NTT (37 outr of 50, or 74%).
The poasible reason i{s that Mecnanics in South Sulavesi
are more transient in nature. The existing number of
Mechanics In NTT seenms excedslve tor the amount of work or
facilitles curreac'y 1vallaole.

Mechanics should have 1t least a tecnnical secoadary
educition ina should be permanent emplovees.

Thia {4 wenerally alrewiv the case ag 927 of the Mecnanics
hold an STY depren. And 1t least 76% of the total are
permanent emplovees.  However, speclal efforts should be
made in South Sulawesl to convert all mechanics to
permanent statuasg.

. Noaratora/Nriserg

Ohservation:

Status ¢

Education:

Distribution:

Conclusiona:

The P.T. Hasrara report did not differentiate berween the
poaitions of Operator and Driver; therefore, it was
necessary to qroup them topather,

Most of the Operitors/Drivera (98 out of 170, or 58%) are
{n 4 temperircv stitus posltfon.  In South Sulawesi the
ratio of temporars to pernanent {s 2 to 1.

Most of the Operitors/Drivery (94 out of 170, L.e., 58%)
have onlv on S0 (primicvy) educicion. However, 40 out of
170, or 23% af the Operttors/Drivers have an STM education
and 12 out ai 170, ar 197, have an SMP dewrre.

The vast majoritvy or Operators/Drivers (135 out of 170, or
79%) are emploved {n NTT. Asain, the evxisting numoer of
Operators/Drivers ta HIT doeq not <eem to be juatified by
the imount of equlpment or work currzently avallable in
that province.

Operators of major equipment have to understand the
machines they operate. They should have taken training
courses dealing with technlcal matters, and be able to
read and understand operitors' manuals, etc.



- 32 -

The data show that at least 42% of the combined
Operators/Drivera ataff have either an STM or SMP degree,
An STM level of educatlon should be preferred for
Operators. A good Operator {s invaluable to the DPUK
organizacion and repredents a considerable investment by
the government in training. They should be guaranteed
their positions and all Operators of major equipment
ghould be permanent employecs,

Drivers aust be able to read and pags proficiency exams on
their driving abtlity. They should have at least 8 years
of aducation to ensure responsibility and the maturity Ffor
handlineg 1 wvenicle,

5.5. COORDINATION WIT! DPUP

The Government ot Indonesfa has already created and {mplemented policies
desisned to provide agslatance to Equipment Sections in the kabupatens. It
hag established the zole or ALKAL (an equipment repair and management facility
under the Canwil P and locarsd in the province capital) aa one of assistance
i Lunport to %abupaten ecuipment fleets. Within the ALXAL, an Equipment
Conr:ilmitor L4 resoongible for enrorcing eguipment maintenance procedures and
dirly zeceart Xeentay of an equipment management system. The Coordinator
postrion was asripli.ned by the Director General ot Bina Marza in March 1985.
The presenc regvonithilittes of Dquipment Cooriinators with resara to road
projec=, in ‘cabuoatens can bhe jummarized as follows:

o Prepire the !inventorr, monitor and maintain 3ina Marga equipment
used a1t the <woupaten level.

o Make periodle reporza on the utflization and maintenance of
raninment,

0 Aaviie oechanicd and operators.

ALZAL 13 a centrilf:ed equipment section that includes equipment for
all three DPUP rechnical diviatons (Bina Marga, Cipta Karya and
Pengalzan). FRacn technifc1l division pools {t3 equipment in the ALKAL.
Bina "Marga's equipment, througn ALXAL, may be used by the other divisions
but Blaa Aacya has priority.

ALZAL wot'cahopa are vesronsible for providing the support necessary
to do all repairi ldenclfled {n the Pedoman Pemeliharaan Peralatan as
p1jor repalrs (Tingkat IV ard V)., And upon request ALKAL mechanical
staff can provide i{nstrucrors for "on-the-job" training to DPUK workshop
personnel. ALKL\L workshops should thus play an lmportant role in
providing <upport to DPUK workshops in the form of training for Mechanics
and Operatorys; providing technical support to DPUK Equipment Sections and
for repairs that gecessitate using special tools, equipment or
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maintenance program and thereby eliminating some of the work, or
intensifving the normal program in order to complete all the work within
the shorter time period,

(ne of the most important princioles of road maintenance is that it
{s time critical If the wore {5 delzyed much bevond the optimum period
for edacn uclei.v, Lt mav he difficult to recover from a deterinrating
overall condition. And {f the work program must ve intensified, there
oty be increased costs aue to labor overtime or extra equipment necessary
to ke up tor the tdle perifod spent watting for the approved buaget.

another gsertous drawback {s that because many deily employee
opurators and mectutnics must he quspenaen, valuaole time 1s lost wnich
courd oe spent in stocr niiddng miterials and completing equipment repairs
that were posiponed wn.le Lhe eguipment was in use,

e 1.3, Matatenancs Buooesine Impacts

The wiv in wrre? budpest proposdls dare prenared does not facilitate
pooc meiatendancs,  bome o the work wiich 1s buapeted as “matncenance” is

afrten tooy Ble saanscc s ian ae avan nprreraens, AV pore ie planned,

dESLENEC ANC BU'eelec 0¢ o sendtete project or o4 collection of different

activizien ot vemious Lo~criond, put L con:raered ae one project for

buaser nurnoses,  That work mav be performed on Lines classified as

asvnllt (wotsn my be ar asbnalt pavement or simolv an aspnalt seal) and

on rToaas clasailied a4 gravel (UHLCH mav nave a granular surface or only
5

ol suriace maae Itom efther rounded or angular

the ver tourn Tel
nrones ),

Tmue matatenance tepe activities, {f performed at all by kabupatens,
dare usu . llv onlv uf the routine tvne; perfodic maintenance is not a term
In use or an aczivity carried out at the kdnundtun level. Rourine
activ.ties are normallv ¢rrried out onlv on sc-calliec uﬂﬂﬂdl[ roads
Infrequentiv on sravel, and practically never on carth roads. The work
Is usuilly conducteq at various locatlons uniter a siangle lino item titled
maintenence” i the project buaget and 1s periormea pv force account.

Keconst~uct.on or new construction work i1s also buugcted as a
speclfic project for eacn Lim of road, New construction is often
dlaputsed au suvvort wor or upgradine, Lither can be pe::ormea by force
account, oul mors olten, these Jobs JACe contrdcied.

6.1.4, Maintenance suaret Allocatlions

The GOI has recentlr specified that a minimum of 257 of INPRES Dati
IT snould be used for *+e malntenance of kaopupaten roads. That is a good
start toward miking oeo,ie aware of the importance of maintenance. But
wnlle the present 2557 {3 judt adequate to maintain the small amount of
rodas in the 14 kanuvatens that are currently in good condition, it will
not be enough as the project increases the amow - uf good roads.


http:1R.ecou',t-uct.on
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Horeover, the INPRES Dati II fund L3 per—capita based and
malntenance funding thus becomes o function of population, not actual
maintenance requirements, Kuabupateny with higher populations receive
more mone), and thuyg larger allocationg for maintenance without
constderation of the size or thelr road networ<. The policy benefits
kabupatens wvith high pooulations relative to the road network (Pinrang
and Slkka) and hurts those with low populations and relatively large
netwnrky (Sid—Rap and Ngada).

6.2. CONCLUSIONS*

The gelection of road projects at the kabupaten level {s curreatly a
gubjective process based on perceived needs.

Project deagigny are forwarded to the central government i{n November
and each project i scheduled to gtart in Aoril of the following year.
However, because funds are not rece:ved until several months after April,
projects mugt he compressea or replanned and rebhudgeted for the following
yeur.

Because all Jork incluaing malntenance {4 budgected as a project,
this qugpends work on site. This delay 1s costly ia terms of
constructlion and undccentable I{n terms of maintenance activitiles, wnich
must be continuous.

Althousn the present ipproach te budgecing 1g simole and reflects
the GOI'4 commitaent to maintenance, the budget allocated for maintenance
13 nat resated to the need for maintenance work (wnich 1s sill undefined
under curcent planning nrocedures). Prelim’nary Jdasesgsments indicate

1

that currenl ilevels ol unding «4Lii e aiduedudte Sor the aaiatendnce
4
activitie: anvigaged under the DRMG Prgject,

The prictlces or libeling reconstruction or betterment as
maintennce, of tlnanecing miintenancs 13 1 "project” in the development
budget ({asterd of 14 1t routine budpet activity), and or pgenerally
Limitdny malntenance oniv to rwpnalt rorads have allowed much of the road
network to rall tnto 1 stite of overill poor condlition. Reconstructioa
{3 therefore aeceqggary to restore damaged roads back to good condition;
however, norual practice simply lets them deteriorate once again 1nto
damaged condltlon. This cvele {g extremelv expensive to both the usger
and the GO,

* e planning and budgeting process 1s covered in detail in a separate
report by Dwight King, Planning and Budgeting with Soecial Reference
to IMPRES Programs.
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The current practice of funding maintenance and construction from
the same INPRES Datd II account 1s good. It should be continued during
the DRMS Project. However, the procedures for estimating the work load
will have to be luoprovid to allow for planning for maintenance according
to the procedures developed {n the proposed maintenance management svstem
and for construction dccording to the improved standards. A combined
work program wnich Identifies both maintenance and construction will
pernit the allocat{ion of scarce resources to meet the needs of both types
of wark. Tue proposed miintenance management system wil) help to
reintorce this practice.

UoiID swnould assisc the government to develop wavs to ensure that
maintenance work can continue uninterrupted throughout the vear. Thisg
could pe a tonic for a pollev studav in the first vear or two of the
project. It 1« felt thit the mitor proolem is one of pav. Also, limited
amountys of fuel, gpare parts and some malntenance materials could be
stacrpiled prior to the e § of the flacal vear so that work can be
continged ddu-lag the uwual delay o the arrival of the approved budget.
Cone te=atlion should he siven to tne uwe of g special reserve fund.

“regent buaret allocatlon: are not related to needs, and as more
i 1Te sTowtt ub to standare by the DRMS Project, the current
tilocatfon ror mrintenance will become inanequate.

T

A

-/ /
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7. EQUIPMENT MANAGEMENT AND PLANNING

7.1. SOURCES OF EQUIPMENT

The existing configuration of the equipment fleet in the
14 kabupatens beiny considered in the Provinces of NIT and South Sulawesi
and thelr present condition are shown in Tables 8 and 9.

7.1.1. Sources of Equipment

There have been three basic sources of major equipment to the 14
kabupatens:

1. From OECF: Dump Trucks, Graders, Loaders, Dozers, Tire
Rollers, Crushers.

2. From BANGDA: Steel Wheel Rollers, lompactors, Crushers.

3. From DPUP and Dump Trucks, Graders, Loaders, Dozers, Asphalt
Bina Marga: Sprayers.

With the exception of compaction equipment (steel wheel rollers and
hand compactora), most of the major aquipment in operating condition in
both provincas 14 the four-year old road equipment provided by the former
OFCT project. Of the 14 kabupatens tentatively proposed for the AID
nroject, rour aut of geven kavupatens in South Sulawesi were provided
itn OECT equioment (Pinrang, Sidran, Bone and Jeneponto) wnile only two
ot of getren (Yely and Mingearal) ia NIT were so provided. Ia South
Sulavwea!, OECT equipment now represents 577% of all operacing equipment.
{n NTT, 04CT ecautpment represents 307 of 11l onerating eaquipmenc.

In Sout’s Sulawesi, OECF nquipment represents the totality of motor
erader,, whael loaders, bulldosers, runber-tlred rollers, concrete mixers
and tlr comnressors In operating condltion. Only one out of 55 operating
dump e har aot been supplied by OLCI and out of a total of five
qrone cousherd currently In operating condition, three were supplied by
OLCF. In NTT, however, there {3 an almost equal balance of OECF-supplied
aquipment and eanioment obtalined from other gources and there are twice
a5 many (six units) stone crushers in working condition provided by other

ST,
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KTT EQUIFMENT RLEET

___PRESENT COnDITIoN f
[} ] i [ NUMBERS OPERATING ] DEADLINED )
| __TYPE oF roinpmsnt | CAPACITY | manuracruains | mopE L I OFLt | ofl n"'“l‘ OCF | OTuER |  oecF | oTuEm |
1 T T ] ] T 1 T T 1
| STEEL ROLIER | 6 THS | arary | nvopiics [ (Y 2 46 - 1 1
| ] i | (Tuibe wiEEL) | { I {
i i 6 NS I Bamata I | | | i
i f | | raTstTanoe) | 2 ’ , 2 , [ l - | 2 '
1 | | { | i
i 2.5 s i | nca 1 I - ] 14 - 10 - 4
{ 1 | 1 (ViEaaTInG) | i
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i i i { 4
I TYRE ROLLER - I osanal |l 15 769 'l - 'l 3 - 2 l - l 1 }
i '
bUMP TRUCK I 2.5 tus 1 ToYOTA DNIUL | 5U-30 I 3 I n n 10 - 1
l - | <oroma I uu 45 I - I 1 - 1 - -
1 - I 1svzu | TIu 54 Io- I 21 - 18 - | 3
| - I f TXD 120 1 - i 1 - 1 - -
] - | LCAD sTaR | 1 1850 I - I 10 - k] [ - 7
| - I carveoLr I c.s0 I - I 1 - - 1 - 1
| | { 1 i | |
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{ - { LOAD STAR | 1n 1850 1 - ] 2 - 1 - 1 1
{ - I Isuzu it , - ’ 1 ’ - - - 1 I
| - I psrGO i - 1 - - - 1
| - b sclutimka | I - 1 1 - - - i 1 |
I | | | I |
HOTOR GRADER | - | KamaTsy {con 3 I s 3 3 - 2
[} | CATERPIITAR 'I CAT 120 - : 1 - 1 - -
I |
WIEEL LOADEX | - I 1suzu ) o 220 S | - - l - 1
i - I xorurco | 1x 300 4 I 3 [ -1 3 - -
] - 1 caz | AT 920 | R 12 - - , - 2
| - | aInco i Ji 600 I - I 1 I - 1 - 1
| - | Halla | Fa S54sp I - | 1 - | 1 - -
{ | | | | i
CONC. MIXER I 1 M3 J colckn sTar ‘l SM 450 2 } - 2 - - -
| |
BULIDOZER 1 100 up | xorarsy 1 bsoE b 1 o 5 0 - -
I 140 up | CAIRRPIIIAR Insc 0 I 1 [ 1 - -
! 200 up | cartedPilIaR Inze¢ 0 1 1 [+} I 1 - -
| | | i | i
1 { | 1 | [
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WIT EQUIFMENT S1EET (Continied)

FFESENT ConolT10n i
T T T | LI IS T 1 DEASTINED |
TYFE OF EQUITMENT ! CAPACITY I MAWUFACTORISS | wonEtL | CCF i TTEX 1 ofer | ormwEr | cEer ! oner |}
] T i ] I — T T T i
STOME CFUSIER i - I =aaama I eo. | - 4o - 1 s i - 1 s I
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] - boopeagray I pav 2 | - Tt - ] - | - | 1 i
| ! 1 H ! { i { ] i
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i I 1 I | { f 1 |
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1 | : ! f i
ASFHALT SPRAYER | - | core I - T - 1 -1 -
| - I rosiv | ~ ] - 2 - | -
i ! i { | 1
TRAZK LOADER ] - I caterfIrtan } CAT 931 2 - { 1 { - ] - - : 1
I ! !
WATER TANK TRUCK | - I wrn I L 30 1 - | 1§ - i 1 i -
| .- I 11 sTee I 11 1550 1 -1 | B A I - - | 1
{ | | | | ]
WHEEL CRANE i s 8 ‘l £ 'l AC 251 - 'l 1 II - - - Il 1
i
SEMI TRAILER TRUCK| 9 TONS 'l 104D STaR ,l il 'l - ; 1 : - l| - i - :_ 1
|
HAND COMPACTCR ] - 1 PARATA/Yamaaw 'l MT 100 a : | - ; 14 - I' -
I I i
f - I yarasro I oys 14 I [ : 4 | - -
f ] 1 | i | i
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7.2, EQUIPMENT OPZRATION AND UTILIZATION
7.2.1. Overation

Equipment use was observed in Kupang 4and Sumba Barat (NTT) and in
Juneponto (South Sulawesi). In XKupang a road reconstruction operation
was noserved fnvolving the follewing types of DPUK equipument:

Wheel Loader 1.2 aJd (Kobelco LK300)

Dump Trucks 5.5 tou G.V.W. (Isuzu TLu 54/Toyota Dyna BU 30)
Motorgrader 110 HP (Komatsu GD 31 RC), and

Tire Roller 12 ton (Sakai TS).

o

A crawler bulldoser had beeq rented from a private source to loosen

the bank material :izom wnlen the front end wheel loader would load the
dump trucks. Operition seemed satisfactory at the aquarss The dump
trueks, however, appearst to be frasile and thus noc proerly suited for
the Tyne of Jork ane terriln encountered. Englnes vere underpowered for
the qreen ozged of raeil roads ind the dumo bed was not thick enough for
the t/mpe or mater: il beflae loaced (the actual leoad capacity was only
2,150 Xx). The aads ddreant ue tor thege gmall dunmp toueks is thelr
narrover width ma Laort wneel base wnlen facllitite passing other
vonfeles and aaneuveriag in narrow ooads,

Te motorgrder (a Xemit u GD 31-C) was suitable for light grading
hut Lt wouid hawve liti.cultv dotay heavy cutsing and scarifying. One
abserrition heast rron the (hiet ot Zguipment was that the aotorjgrader
tonquently gneiree tt, sifety losd pin. There was ngo wiater tank truck on
tae 1ob and the mune=—tired oller wasn't operiting that day. All
QDM TTILOFS wers 'CIOUD 1L SAD LOTerny,

In Junenonto we anpservedt the operdation of a stone erusher being fed
hv g waeel loader 4Lth mareriil hetng transported bv Jump trucka of
3.5 ton 6.9, Caporatiaitely 12,000 1lbs sross venicle weight). All the
coquinment <aq OnC] tunded ana con.i,tcd nf the £nllowing:

1 Jaw stone Coasher 20 ton/tr. (Barica DDVL),
1 Wheel Loater 1.2 2l (Xobeleo LEL200), aad

6 Dump Iruewes 5.5 ton G.Y.W. (Toyata Dma BU30).
The aperators were ¥ihupiten eanloveeqs, “harcfan”™ status.

he eisher wa s oeodueing one=size aggrezate (up to 37 averagel,
nowared by 1n elecirical generator with 2,247 hourg after 4 years of
oorration, wnich 1, 1bous averise utilization. The dump trucks were
heinging river roce to . stoceptle ne¢t to the crusher. The trucks were
overloaded, having aiirficultv neqotiacting an aporoximate 65 grade in the

crugner yarl.,

Although these onservations were llaited and brief, it appeared that
all operators were adequately skilled.
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.2, Urilizatlon of QECF Eauipment

In 1983 the Japanese .vernment funded a project to do major road
work in geveral habupatens {n NTT and South Sulawesi. The equipment was
Itmensfoned, taling in consigeration some of the existing restrictions
suct s road width, staadardlection, volume of work, ete. The equipnment
wa, praced In the kavupatens and managed by DPUK persounel, with little
or no supesvision from consultants.  The results were not alwavs
natialqctory,

A reportlag syntem on utillration, production and fuel consumption
wis used to keep Blna Marga informed. Based on a sacple of the
tntormation supplied, an analveia ot the operation ot this equipment is
prasented here (Anner 20 contawme a4 detailed assessment of this
eauivnent’s utilication) and Lo summarized below.

. buring 4 wohole month, the coutpment was assigned to work on the
Revravelline and Hoaa Staoilicsation Project (Number 37.7°.0,15)
in Nanupaten Prarang “Foas No. 37).

. Toe vauloment fleet conuiated of g
12 Duap Truc'ts 5.0 ton G.V.W. (Tovota Dyna BU30)

bullvoser (romatsu D no )

Motorpradess 110 HP Comatsu 60 31 RCE)

Wneel Loader 1.2 w3 capacitv (Kobelco LK300)

Tire Rollers 8.5 = 11 ton capacity (Kawasaki KR-200)
Stone Cruane- 20 ton/wr capacity (Barica DDVI)
Conc=rte Ml r

[andil o dil 25 B 35 BY 35 I )

Tav equ.paent actually worked for onlv two ta three hours per day.
Much tdle tigae occurred and too much equipment was used. With effective
Zandeeaent, wore broauction could have been nbtained, on a S5-hour
efloctive Wore dav, with 1 nuch smaller fleet congisting of one
notorerader, one loaqaer, four dumn trucks, and 1 tire roller.

7ode CONCIUNTONS

tnutpment {n tne 14 rabuvatens 1s nbtained from a varlety of
gources, the largest being an OECE project. Although INPRES funds may be
used to purcndase equipment, these funds are usually aspent on road works
onlv. The equipment avallable {s not necessarily in accordance with
needs and the alsuse of lignt equipment was noted.


http:k;tammariz.ed
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\ jeneral conclusion on utilization fs that practices lnvolve
excousive Ldle time and too much equipment was used. Despite the
Attt ivenaga of the equipment stored at ALKAL or Bina Marga's Depot
(ea.r., bulldozery, motorgraders, wheel loaders or dump trucks), Lt 13 not
advigable for che DRIUS Project to rely on this sjource. Only supporc-tvne
equipment such as Lo-8oy truck-trailers or 1 3-ton crane truck should be
cequested by DPUXs and only ror gome Llimited specific purpose. In the
case ol [o=Bovs, coniideration anould be given to the construction of
Lo-40/ units in areas where access to AKAL or Bina Marga's depots is
dttficult (e.g., lnvolves croasing between lslands).
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8. MAINTENANCE AND CONSTRUCTION IMPLEMENTATION PRACTICES

8.1. ROADS MAINTAINLD

At pregent, maintenance mav only be performed ou "stable”™ roads.
The term "stible” {5 understood to mean only an asphalt (paved or sealed
or both) road or a gravel road {n reasonably good condition. Therefore,
earth roads ire eliminated from consideration, even lumediately after
thevy are condtructed. This situation results from the application of
malntenance definf{tions used for national and provincial networks (which
{nclude few Lt any earth roads) to the kabupaten networks (which, in the
Outer [ulaeds ar lesst, {nelude many earth roads).

[t should be noted that Public Words staff have i{ndicated in
dficvgsions that the exclusion or <abupaten earth roads from maintenance
=1y have heen an oversight ina that they would not be excluded from
atintenance vrogrimg under the AID project,

8.2, FORCE ACCOUNT V5. CONTRACT WORK

At pregent, 11l maintenance md a4 limited amount of construction
work are ececuted by foree account. Most of the construction work 13 by
contract., Contract; are lunp sum, wnich hinders good quality control.

e BT has a1 poliev or helpiny «mill locil contractors. Moreover,
becaue the typleal value ot a xabupaten road work contract is small,
oniv Lnaller conrriuctors ire {ntoregstea or elizihis to bia.

AT aont-actors mast prequaliie according to a set of flnancial
Srandard, ana ae regfstesed.  Mogbl reef{stered contractors are small firms
without 1 welli-r=i1lned libor torce and lack even baste equipment.
isnatly thew will reemiit loerl unskilled labor for each project.
Sometliaes, 1 tew equipmenr unitg can bhe rented (compensation is
questionable) tron the DPUP Cibang Dinas or DPUK. The prictice does not
soric <ell and Ly deseribed anti commented on in more detaill {n Section
.h.8.

Beease or the unskilled labor, the lac ot equipment and a lack of
teeanicil kaowledase, contraet conutruction work methods are usually labor
fntenalye ana rollow triditional methods. For earth roads, silmple rough
oloneering ., all that t4 usuallv done, froqueatly by local community
gronps (under the Pulat Karva Program) and experience many shortcomings
(tradequirs sunagride crown ot compaction, narrow width, {nadequate
dritnaae).  The roadqd are later declared to be kabupaten roads and are
anded £o the totil of substandard roads {n the kabupaten network. For
#rivel roaas, the conscruction method s usually a hand-placed Telford or
coarsze adcadaa sithonc a gravel surface layer. Drailnage construction is
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Contracta should be changed from the lump sum format to one w@ith
line {tems ind unit prices. Thla 1s more complicated and will take time
to tnitftace nd adopt, (Perhaps agrading work could still remain as a
lump sum 'tem for 1 wnile, but material ltems such as gravel surfacing
and seiling rwettvities snould be converted to unit prices ds soon ag
practical.) owever, Blna “arga has already adopted, for donor projects,
A untt cost approach tn ealeulating the cost of alwost every kind of worx
tisk, 1ctivity d ty7pe ot miterial. The game stundardized codes are
ased for reporring progress as well ar these projects. This method
should be checked for possible application to the project and
tnvestimaced 15 1 potential basls tor introducing alternative contract
formita.

DPUP Cabany Dinas or DPUK should have the abllity to tender project
contricss 1t levely hisner than Rp. 200 million. This would enable
larier sontrictors reqtactered 1t the provinelal level to bid for the
war<. Thiis nrocraure W<as agreea to by the GO for the World Banx
NMatrict Roats [ Project, I[BRD 3935.

Recommendations on maintenance practices are set out in Section 10.6.
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9. MAINTENANCE MANAGZMENT PROGRAM DEVELOPMENT

9.1. TECHNICAL STANDARDS AND GUIDELINES
9.1.1. Introduction

Mont technical standards and guldelines for road construction and
data collection for kabupaten roads are already written or are in various
stages of development, Several standards a'ud guidelines for maintenance,
however, are not yet available or arz inadequate. Table 11 glves a
comprehensive liast of all the standards and guidelines that should be
available and used for the project. Each {s discussed regarding its
present gtatus and applicability to the DRMS Project. Construction,
maintenance, and data eollection are llsted separately. A fourth
category, materlaly and quality control, i3 also provided. Specific
recommendationy are contained in the following {ndividual discussions of
edach document,

The Sub~iirectorate ot Local Roads {s responsible for preparing
technical standards and guidelines for kabupaten road works. At present
mogt of the attentlon has heen focused on conatruction but new donor
projectsd will Increasingly emphasize maintenance. The Sub—directorate
should retain the regpousibility for the preparation of all standards and
guldelined ror %abupatenq, but douor project consultants should form a
cechnical wvisory group to assist the Sub—directorate to {mprove them.

9.1.2. Cuxde to the Planning and Construction of Xahupaten
Roaas/¥ridveq = Degiens, Construction. Budeet and Documentation

Varlous gtandarzd, and guidelines are contalned {a thia draft manual,
wnich ts undaer development by the Sub-iirectorate of Local Roads.
Althoush still a arift, Lt has been usea i{n kabupateans wnicn have
recently recelived toreipgn donor ousistance, and will probably be the
manual tor the DRIS Project as well. The standaraa/guildelines contained
in the amnuil are diacussed as 2 proup first.

Destin Standirds for Xabuvaten Roadg. See Flgure 2. Basically,
these gtandaras provide the same design parameters which have been used
by all ot the donocs, and they are reascnable for Indonesia at this
tine.  No cnangeqd are felt necogsary.

Technic1l Deglen Standards and Guidelines. See Chapter ®II of the
draft Gatue. The Suo-ilrectorate states in paragraph 3.1.2 "As the
Kibupaten Punlic Works has as yet no adequate standard designs, Bina
Marga haa prepared road standard desi{gns sultable for kabupaten roads or
other roadd with low traffic volume (less than 200 vehicles per day).”
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Table 11

LIST OF TECHNICAL STANDARDS AND GUIDELINES
FOR KABUPATEN ROADS

Title

Purnose

CONSTRUCTION STANDARDS AND GUIDELINES

Design Standard tor Kabupaten

Technical Design Standards ana
Guidelines

Materials and Construction
Specifications

Construczion Sunervision
Guideline

Construction Work Methods

Construction Unit Costs

Describe the basic road and
“ridge road design parameters;

-type of pavement, width, grade,

etc., for different levels of
traffic.

Describe the approved practices

of guidelines (construction) for
designing all of the road features
(peometrv, pavement, drainage,
bridges, etc.).

Describe tne use of materials
and construction work that are
acceptable to the povernment.

Provide gulaance to construction
supervisors (inspectors) on how to
check that a contractor 1s
performiny the work according to
accepted practice,

Basically a how-to-do-it
fiela guide coverinp the most
frequent and important
construction operations.

A breakaown of the cost per day or
unit cost for each resource for
each construction activity.

MAINTENANCL STANDARDS AND GUIDELINES

Maintenance Quality Standards

Degscribe the level of condition in

which the various ruad elements or

features should be maintained.

Available

Yes

Draft

Draft

No

Partially

Yes

No

/7
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Table 11 (Continued)

Purpose

Maintenance Frequency Standarda Describe the cumber of times per

Maintenance Performance

Standards

Maintenance Unit Costsg

Maintenance Work Methods

Tratfic Countcs

year that a particular maintenance
activity must normally be performed
‘in order to maintain the quality
standard for each of the features.

Describe the purpose, composition
of redources, approved work method
and the average daily production
for each activity.

A breakdown of the daily cost and
unit cost of measuremenc for each
activity according to the

maintenance perrormance gtandard.

A how-to-do-{t fileld guide
covering the most frequent and
impartant maintenance activities.

DATA COLLECTION GUIDFLINES

Derermines the average daily traffic
(ADT) on 2 parzicular toad link.

Maintenance Feature Inventory Counts all of the maintainable road

features according to preselected
units of me1surenenc.

Road/Bridge Condition Survey The inspection of each of the major

road features wnich resules in a
quantative evaluation of the
condition of each of the features
and averall condlition of Lthe road.

MATERIALS AND QUALITY CONTROL

STANDARDS WD GUIDELINES

Materials Production Standards Similar to maintenance performance

standards.

Available

No

No

Partially

Partially

praft

Draft
Partially

Draft
Partially

Work Cost
Analysis
Foras Only



Title

-

Materials Production Work
Methods

Materials Quality Control
Guidelines

Materials Standard
Testing Procedures
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Table 11 (Continued)

Purpose Available
Similar to construction and maintenance No
work methods
Describes the approved work No
methods for field inspection
of all construction and
maintenance materials.
Prescribes the standardized Yes, for
procedures for sampling and Bina Marga

testing all construstion and
waintenance matericasls.
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Although there are weaknesses in the document, e.g., vague language
which does not adequately qualify when or how much a standard may be
changed to suit existing conditiona, it can be used for the project. The
Sub-directorate admits that there should be more detail for drainage and
structure design,

Macerials and Construction Specifications. See Chapter IV of the
draft Guide. The game comments as above apply to this part as well,

9.1.3., Traffic Counts, Road Inventorv, and Road/Bridge Condition Survey

These procedures have been developed primarily for construction
purposes and have been applied, apparently with success, to the data
collection exercises for other donor projects. It appears that the
traffic counting guideline Is adequate. The 0D (origin/destination)
Survey Sheet uged during the data collection recently financed by OECF
would be of value to the DRMS Project because it asks for vehicle cargo
and weight, wnich 19 recommended in this report as an ancillary activity
{n the reconstructlon selection process.

The Road Inventorv 1nd Condition Survey chapters will require
modir{cition to be more useful for maintenance; e.g., each road /bridge
element or feature which requires a specific maluntenance activity will
have to be counted {n the units that are assoclated with that activity
(e.5., pavements can be measured In lane-kilometers, mz, km, etc.).
These modifications are necessary for the maintenance management system
and are a normal task for technical assistance in developing a system.
Liter {n the project an fmproved method of determining overall road
condition using weighted ratings should be tested.

9.1.4, Conatruction and Maintenance Unit Costs

The Sub=iirectorste has prepared and distributed to all donor funded
kabupatens, a set of Work Coqt Analysis (WCA) standards which are
caleulated using local labor rates, materials unit prices and equipment
rental rates for each kabupaten. They adequately cover constructionm, but
gome atandarda could arill be added and improved for maintenance.

Theae unft coqts are used to prepare a total cost for reconstruction
projects and that total becomes a ceiling for tendered projects as well
4% rorce account work, At present, unit costs do not include
contractora’ profit but that practice should be examined to encourage
competent work,
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There i3 some doubt as to whether or not the Work Cost Analysis
standards agree totally with the Construction and Maintenance Work
Mechods (e.g., WCA No. K 342, New AWCAS Construction, lists a different
soread of equipment and thickness than does its corresponding work
method, Executlon Guide: All Weather Compacted Aggregate Road (JAPAT),
Mo 07/PT7B/1983)Y. Project tecnnlcal aasistance should cneck both Lor
uniforality,

9.1.5. Construction and Maintenance Work Methods

A get of fourteen booklets was developed in 1983 for Bina Marga
which cover many of the operations for pavement work. All are for
construction and a few are applicable to periodic maintenance as well.
The gseries should be expanded to cover more of the most commou operations
for both kinds of work sucn as how to cut ditches, how to smooth an
{noroved road with a motorgrader, etc.

During the same perifod, a Highwav Maintenance Manual was dlso
prepired consisting of eiqnt volumes covering maintenance,
renabili{taclon, support work, and replacement of roads and bridges. Only
volums IA was reviewed by the consultant. It contains twelve of the
booklets mentloned above, Maay of the fipures appear to be taken from
the serleq of technical handbooks from the Asphalt Institute on the
miintenance of agpnalt pavemeants. These books should alip be reviewed by
project TA and, if anplicable to the kabupatens, reprinted and
dlatributed,

9.1.6. Materlals Sctandard Teating Pracedures

Althougn not svecificallv develuped for kabupatens, this manual is
found at Bina Marsza and ghould be adopted as the standard for the
proposed kabupaten Materials Units. The sampling and testing procedures
are based on those of the Ameri{can Assoclation of State Highway and
Trangsnortation Officfals (AASHTO) and the American Society for Testing
Materi1ls (ASTM). Thev appeir to be acceptable.

-

3.1.7. Materlals Produstion Standards ana Materi
Methods

~ Productlion Work

The onlv guidance found couceming materials production were several
Work Cosat Analvsi{s forms. Thev do not fully describe the stens of
production. There should be a set of Production Work Method Guides
produced for aggregate production and perhaps other materials such as
concrete pipe and cold-amix.
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9.2. RECONSTRUCTION AND MAINTENANCE UNIT COSTS

This section recommends that unit prices be used for reconstruction
and maintenance under the AID project. Data for determining unit costs
were hard to come by. The sources of data used were as follows. (urreat
unit prices for labor and gome materials were collected from each
kabupaten by PT lusfarm. Equipment rental rates for imputing force
account equipment costa wer. horrowed from a set of typical GOI Work Cost
Analysis (Analisa Blaya Pekerjaan) forms. These equipment costs/hour
were the game as those calculated by ENEX Consultants and the
Sub—directorate of Local Roads in their report entitled Rural Road Study
Revort for 5 Yr. Road Programs, 1984-1989, Kupang, NTT, dated January
1944,

The equipment rated used include capital recovery, interest and
{nsurance as well as direct operating costa. Bina Marza itself does not
include theqe ownership costa in its rental rates so there was some doubt
ag to vhether they are truly applicable to kabupaten fleets. For the
equipment minagement system, it in suggested that only direct operating
costs he uged {n the rental rate,

9.2.1. Maintenance Unit Coitg

Ma‘atenance unit costs for routine and pericdic activities were
estimated uualng the above unit prices and hourly equipment rental rates.
Periodic malntendance crew conposition and production were based on the
standard Work Codt Analysls tormy and the Bina Marga Highway Maintenance
Manual (Manual Pemeliharaan Jalan) work guldes. Routine maintenance crew
comnosition and production were estimated from the consultant's
experience or maintenance activities in developing countries. An effort
wag made to aimplifv aud gtandardize the activity resources for the
prrpose of calculating resource requirements later on. Basically the
same materfals rates (qty per m2, km, etc.) gpecified in the Bina Marga
work guideg were followed but the production figures were modified to
take into conafderition a gsomewhat reduced pace to allow for on-the-job
training and close superviafon by the consultants and PU staffs.

The maintenance activitied were assumed to be performed by force
account, The unit prices g0 eytimated may be gomewhat hish for force
account, but mav he applicable tn contractora L{f some of these activities
are tendered later.

The recomnended maintenance unit costs are summarized in Table 12.
The individual work sheets for each activity are included as aan annex.

N
~
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Table 12

SUMMARY OF ESTIMATED MAINTENANCE UNIT COSTS

Tvpe of Road | Sealed Roada | Cravel Roads | Earth Roads |
|k /yr/TRp(N00) /km |xn/Yr/IRp(000) /kmlkm/Yr/TRpC000) /km
Type of Maintenance ICrew | - Icrew | |crew |
| ] | | ] ! |
o ROUTINE - Routine | 60 | 510 | 100 | 360 | 125 | 150
- Smoothing E - } } 400 : 70 = 400 = 70
Subtotal Routine Cost | I 510 | [ 7230 | | 220
(Incl. an allowance for | | I | | |
emergency work) | | | | | |
| | ] | | |
o PERIODIC - Resealtng | 350 | 680 | - | - I - -
- Regraveling! - | - | 450 | goo | - | -
- Reshaping : - : - ! 200 { 255 { 200 : 255 I
Subtotal Perfodic Cost | | 680 | | 1055 | | 255 |
| | | I |
| [ | [ |
o TOTAL MAINT. COST [ 1,190 | | 1,485 | | 475
Routine + Perlodic | ] | | |

Average cost of Resealling:
50% chip Seal (using # 4 stone) Rp(N00Y 475/km
50% DBST (uaing 3/8" & #4 stone) Ro(00U) 890/km

Average Unit Cost Rp(000) 680/km
Average Productilon for Resealing:

50T Chip Seal 100 km/yr per 400 km inventory
S0% DBST 60) km/vr per 300 km {nventorv

Average Production 80 km/yr per 350 km inventory

9.2.2. Raconstruction Unit Coste

There was not enough time to investigate the actual production rates
(km/day) and crew compositions for reconstruction work. The Bina lMarga
Work Cost Analyais forms specify crew compositions and a production rate
but some of these ratss ara not practical. For exanple, activity K342,
All Weather Comvacted Aegzregated Subgrade (AWCAS), calls for a gravel
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layer of 4 cm (loose). This 18 not sufficient thickness to produce a
lasting riding surface. Therefore, the actual production may be somewhat
less {f 15 ecm were usged.

The Asian Development Bank and the World Bank each had large teams
of consultants work ng several months to prepare staff appraisals for the
Eight Road Project (ADB Rural Roads II) and the Highway Maintenance and
Betterment Project (IBRD 6066~IND). It was assumed that since the banky'
projects are both follow-ups to previous projects, their unit costs for
conatruction type activities were calculated with all due consideration
to locally proper work methoda. Therefore, the reconstruction unit costs
were estimated from the banks' coasts, adding {n a factor for inflation to
account for the time between when they were prepared (1984) and the
beginning of work projected for the DRMS Project (1988). The recommended
reconstruction unit costs are gummarized in Table 13.

Table 13

SUMMARY OF FSTIMATED RECONSTRUCTION UNIT COSTS

Type of Work Rp(000) /km

EEHABILITATION
o Reouild paved road 35,000
n  Rebulld sealed road 25,000
o  Rebuild gravel road:

-~ on existing granular gurface 17,000

- on existing Telford or macadam surface 20,000
o Rebuild earth road 9,000
BETTERMENT
o Upgrade existing gravel road to sealed road 29,000
o Upyrade existing earth road to gravel road 22,000

In order to esatimate the equipment requirements for maintenance,
the crev compositions were summarized and are shown in Table 14. The
individual equipment units that will be required were calculated using
these compnsitions and the number of each of the various crews
required {n each kabupaten. See Section 10 for the llst of required
equipment.
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Table 14
RESOURCES PER CREW:
ROUTINE MAINTENANCE

0 Routine Activities - Sealed & Gravel & Earth Surfaces; trequency
dependa on type of road

Labor Enulpment Materials (Max Annual)
(1) Forewmwin (1) 3.5 T Dump Truck (120) o7 cold mix
(1) Driver (1) Hand overated compactor (1440) 1 asphalt prime sealed road
(10)Workers (1) Paddle wheel mixer (cold (315) mJ gravel - gravel roads
mix) .

* il

0 Grader Smoothing - Gravel & Earth Surfacea; 2 x /yr; 800 km work/year per 400 km
{nventory

Labor Eauipment Materialg
(1) Oparator (1) Motorgrader 100 HP None

Periodic Maintenance

o Reseallng ~ Sealed Surfaces; 80 km work/year; 1 x ea 4.4 years avg. per 350 km

{nventory
labor Equipment Materials (Max Annual)
(1) Foreman (1) Tractor (farm type) (1,100) o3 1st Course stone )
(2) Operators (1) Broom attachment (optional) (95,700) 1 lst Course asphalt )
(3) Drivers (1) Asphalt spraver 800 1 (1,100) @3 2nd course stone )-DBST
(2) Skilled (2) 3.5 T Dump Trk. (99,000) 1 2nd course asphalt
(2) Semi-gktlled (2) Tatlgate gpreader
(10)orkera (1) Pneu. roller

(1) Aaphalt tank (optional)
(1) Flat bhed truck 3.5T

o Regraveliny - Gravel Surfaces; 150 km work/yr; 1 x ea 3 yrs per 450 km inventory

(1) Foreman (1) Motorgrader 100 HP (33,000) @3 crushed aggregate,
(3) Operators (1) Loader 1.2 m3 (well-graded or selact
(4) Drivers (1) 4b. roller material)

(1) Driver (4) 3.5 T Dump Trk.

(4) Yocrers (1) Vater Truek

o  Reshaping - Gravel & Earth surfices 200 km work/yr 1 x per yr per 200 km inv.

Lihor Faulpment Materials
(1) Fo  wn (1) Motorgrader 100 HP None

(2) Operators (1) Vib. roller

(1) Driver * (1) Water Trk.*

(2) Yorkera

* Not needed {f the work Ls performed when the surface ia moiat.
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Continuation Table l«

Other Maintenance

Labor Equipment Materials
Ag required (1Y Fiat bed erk., 3.5T As required
(1) Concrete Mixer 0.25m3

9.3. EVALUATION OF SHADOW PRICING, LABOR INTENSITY AMD EMPLOYMENT IMPACT
9.3.1. Shadow Pricing

In road projects shadow pricing i3 attempted when clear evidence
exiqtg that amarket price or policy distortions create an uneconomic
allocition of regnurces, Such cases would arise from: 1) a controlled
foreipgn exchams,e rate wnich underatates the real values of lmported
capitil 1nd conydumable {tems (ron' equipmenr, vehicles, fuel, tires,
nte.); 2) controlled fnteredt rates which do not reflect true capital
gscaarciting thar mav be observed {n the "black” market for money; 3) labor
wiged pild on current road work woich are well above alternative
potential eamings levels In other econonic sectors; and 4) major
uneaplovrens of the labor force In the rerlon of the proposed iiroject
from whicn labor will be draswm, in which case "true” economic costs are
lews than financiil outlav,

In the ficat case, torelgn exchange nationally is at open market
svcrange vaites, trided treeely according to supplv and demand bv
conaercial banks to private cttizens, and agpears to present no need for
shidaw pricing,

The cour of oaestic borrowing s fairly high, walch may aflect the
abiliev of prisate contractors to eatablish qualificationa accordlng to
equipment avaiilable, but only for equipment relatively {dle and not
productlse in comarrcial road-bullding activity. Aa the main thrust of
government pollcv 14 to employ contrictors rather than force account, for
both reconstruccion and mafintenance, the interecst cosca should be
assunable durinyg the aourae of thia project, which aims to expend added
funds for such purpowes,  Such higher {nterest costa enter into a further
econonic conilderition of the IR, wnich mav be gought from road
inveatzent cogtt within the project. The IRR {2 expected to exceed
commercial loan rateq bv an elenent acceptable for risk-taking, f.e.,
jeveril perceatage points more than the commercial rate, and roughly
equal {n total to the best return available in the economv from
alternatise Iinvestaents, The beat return {3 usually not known, but the
{mnlication of high monev market rates ls that some sectors must be
proaucing such a return — or ratey would be lower. Rates goften as
demand declines. On the other hand, a government project, having other
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aima than profitability expresscd in financial terms, 13 not compzlled to
exact an economic rate of return which reflects national alternatives in
the private sector {f it {3 engaged in selective investments in regional
sub—gectors wnich do not enjoy thoge altarnatives. A road project in
low~-income regions deufgned for rural areas 1s not generally the place to
look for such a return; the more gso {f {nstitution-building and
demonstration effects are 1ts goals. This frame of reference will
conditi{on the rate of return actually sought, but still demands that such
retu.ns be navinized to provide the gredatest economic benefits that can
be realized in the yelective placement of funds within the subsector.

Labor wages paid by DPUKsa for casual and permanent labor appear to
be marginal, ranging throughout all kabupatens from Rp. 1500 to Rp. 4000
daily (US $1.35 to 3.57), for unskilled labor, equipment operators, and
crew foremea., Thig level of wase, according to kabupaten accounts,
reqults in the loss or staff to other employments — claimed usually to
be private contractors. Thiu would {ndicace that the opportunity costa
of local lavor are being perceived and acted upon; opportunity cosats are
betng exercised, and labor {s finding {ts begc alternative employment.
It then apnoveira that labor wageq are uot excessive in the project area,
provide nobtlity or labor, and, by {ecplication, a free movement of labor
between ttg percel.ed opportunity cost levels in this subsector.

The questifon of sree unerployment/underemployment cannot be fully
known trom tvailable dati bevond a presumption thac it exists. It is
probanl/ greater fn NIT than fn South Sulawesi, 1if opportunities for
cormmercial (pald) employment {4 meint. However, as these areas are
dominantly rural, farm sector emplovment provides the wmain means of
embloynent and fncome. ‘lat4 dector 18 not amenable to analysis of the
kiad 1onlled to the corzercilal sector, and its paid emplovments and
higher gtaindirda or living. What {¢ known is that standards are low, and
{nteririncey tena to reduce acreages pagsed on to descendents in the
normal courue of ruril life. In itg relatlion to the road-building
gector, renortid bv xabupaten gtarf stace that seasonal patterns exist,
guch that lihor becones gqearce for road re-building during harvest
perfods. T[h{i sugeesea that labor wanges for rcad work in the project
areaq aze too low to be atiractive, except seasonally (during
underemplovment) beciuse altemmative farm work affords a preferred level
of return. This would {ndicate thal {n geaeral, labor I8 neither scarce
nor abundant, ant (4 relatively batauced between seasona in {:I3 best
chotces fn 1 w7 to matimize {ts oppnrtunities. The conclusion cannot be
drawn thit the "trae” labor wawse rate {s at an economic cost less than
the fiaancfal ouctlav, but that labor {2 heing paid its actual economic
value,

9.3.2. Tlahor=latendlve Road=3uilding

Under the condltions aamed above, a substitute road-building
practice {ntanded to maaxiaize labor input would seem to be more a
t..eoretical cholce thar a real one for these project areas. 4o a
technical choice, having alternative economic outcomes df €ferent from
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capital-intensive road-building, a measure would have to be taken of the
change in IRR (lower labor costs over a longer time period accompanied by
certain losses in efficlency traded off for more lakor enployment and
wider income distribution). These nominal measures do not undertake to
evaluate other factors which are {nherent {n the trade~off: the desired
build-up of private contractor capacity in giving ufficlient assistance to
government agencles {u charge of roads, or the relative effects uponi
quality and durability of the road itself (which means a trade~of. to
higher vehicle operating costs in the short-run and earlier rebuilding
coats in the long rum).

The evideunce cited by the ADB 8th Loan pre-appraisal team 1s that
labor~intensive work 18 tnappropriate as a least-cost cholce for paving
and the major rebullding of gurface, base, and sub-hase, in which
michines are besr utilized. Lubor remains a complement to such work, but
the addition of labor beyond the economic numbers required is
uneconomic. For routine and periodic maintensnce labor finds {ts most
ecunomic and broadest employment: clearing roads and drainage ditches,
pothole patching, snoothing depressions in spot repair, grass cutting,
bridae deck repair and aign painting, etc.

Under present goals of the government, private contractors are being
encourdaged a3 a new industrv. They have already been designated by the
Blna Marga to perfora most of the work on national and provincial roads,
both rehabilitation and miintenance. Bina Marga's {nstruction to AID {is
to congider this factor in road work in kabupaten arsas. The economic
cholce appears now to reqt mainly, in the long-term, with the contractor,
and with his least-cost considerations. So far, the contractors are
alleged to be building up their skilled or semi-skilled scaffs with
et-DPUK pergonnel, wnich suggests that labor application has not lost
sround to canital-inteniive procedures in ways which can yet be measured.

9.3.3. Emnlovmeant Inpaces

At the kabupaten level no reports exist of employment and income
effects of their road-building programs beyond the employment records of
DPUK staft (force account); private contractors are graded and ranked by
egitipment and flnancfal regources. A monitoring system does not exist
for secondarv benerfits which mav be passed on to farmers and rural
communitles that result from reduced transport costs on inproved roads.
Such a monitoring system 14 belng proposed in Sectiom 10.2, which will
take account of changes {n production volume, and trangporters' prices
per kilogram and per passenger, with and wlthout road {mprovements,

(¢

O
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Although the planning on donor project which takes place at
provinc 4l and district levels attempts to take account of populations,
development areas, and road network, this 13 not done in a syscematic
minner. The simple formic seen {n South Sulawesi, for example, Is a
jeri{es of map overlavs, with estimated population by area overlain on a
map or the road network; another map showing “developrment areas”
indicates whatever degree of correspondence is clearly manifeat, and
decisions are made on this basis — with che emphasis upon growth and
aevelopment. This hag resulted 1n building new roads into development
areas wnen roadd alreaay exisc which are not being used, because they are
not beling malntained. No account {s taken of the time-stage of the
"development” area: {ta original state was merely marked for development
by a toreign consulting group which performaed goils tests and earmarked
dlftecenc cropy for potential development, or a planned development with
a gpondor undertiking a planned scone of inveatment, or an investment now
underwav, or a mature "project” with measurable volumes of production.

Gilven this level of economic planning, eaolovment {mpacts have not
been foraally considered. The monitoring which {5 suggested for this
loan proygram {4 or surflclenc deti{l evo permit evaluation of the amount
of transter wnich mav accur betveen transporters and rural communities,
in the wav of reduced tringport prices. As transoort price 13 reduced, a
weasure 14 made of the reduction in venicle operating costs achieved by
road {mnroveseara (the price falling lesa than the cost decrnase), and at
the aume time, the trinsfer of gome portion of the cost reduction to the
farmer and ruril conmunity. Volume monitoring of produce encering the
mirket supplenents these data, indicating “ow transport price changes
{nduce further goods production, whicn 13 a meisure of Increage in
regfonal income ind apparent emplovment. The joint beneficiaries are the
tranLenrier and the famer’s family; the total beaef!t which 1s bSestowed
bv tne rout tmorovement mav be taken as the change in VOC forecasted for
that rnad Link, nd the ghires {in that benefit are recorded in the amount
revitnel by the zringvorter, and releaded to the buver of trans-ort.

Thede proxr aeidured of emplovment, income, dand well-being do not
now exiat., Whea {astilled, thev are expected to produce the kind of
detatil wnicn w{ll then be uyyed in planning at local ievels, as a starc
toward more complete evaluation procedures,

9.4, EVALUATION OF ALTFRUATIVE RECONSTRUCTION AND MAINTENANCE SYSTEMS

9.4.1. A Foracaat and 1eat of Stmolitied 4ethods

The Roads Department racognizes three clasges of district level
roada. These are recnunted here:
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Kabuvaten Road Clagses

IIIA Sealed IIZB I1IC Unsealed
Asphalt Sealed Gravel Gravel/Earth
ADT: 500-3000 200-500 50-°10 450

The traffic levels dailv which correspond to these classes and
conditions imply that as traffic Increases, an improved road condition

may be considered. A preceding section reviewed the nature of this road
{mprovement proceas.

The relationship between ADT volume and its composition (type of
vehlcle), and between composition and vehtcle cost (cost/km vavtying with
vehlcle type) will be demonstrated In this section. The composition and
the cogts are thoge which correspond with expected traffic volumes to be
found In MNu<a Tenggara Timor and South Sulawesd. They are, however,
abatracted from 210 traffic counts In 20 kabupaten intenasively studied by
forZ and Overgaard fn the Local Roads Component study of March 1985
preliminary to the ADD 8th loan appralsal. These tend toward greater
aceuricy than current ADT estimated now avallable from the outer islang
profect are1, but repreqent a wider sample, and appear to reflect the
d1me venlcele conpos{tion.

A tea-year forecaat will use curreat (Hoff and Overgaard, March
1995) cout ratinates for rehabllitation (relative to surface type), and
annual miintenance cogsta for geiled and unsealed roads which were derived
in that gtuty to corredpond to both the ADT volume and the road surface.
In this way, the current costs and traffic volumes whirh oday be expected
tor profect arer roadu can be tegted In advance of project commitment,
for four difYerent kindg of rehabflitation activity, each carrying
venlele volumeqd avpropriate to the design clasg of road. It will be seen
whnether these ADT levela and coat levels are conslatent with the Roads
Department vehlele volume atandarda: L.e., doeq a volume of 50-200 ADT
jurtity ap lmurovemeat to a gravel from a zravel/earth standard? Does a
volume of 200-300 just(fy a4 movement finm gravel to sealcoat? Are these
the standazds wnleh snould gufie the AID program, or are there other
conglderitions (n addition to theae?

In orler to tess the resuits, a alaplified formulation prepared by
IBRD will be uged. ™4 {4 borrowed from tables which may be sultable
for use at the dlatrict level, showlng the ADT level required to earn a
gpecified rate of return over a ten-year period, glven a particular
traffic growth rite. Thia ADT level 13 correlated with the compoaite
level of venicle operating costs (welghted average), and the percentage
of these coasts saved in the transition “row 2 lesgser surface to an
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ioproved surface. The critical question of costs invested in the
rehah{litation and aruual maintenance i3 directly associated with ADT.
[t therefore becomes possible to {dentify a required level of ADT needed
to perform the functions which will be specified nere at expected cost
levaly:

From poor geal to fair seal From unsealed to fair seal
From gravel to falr seal From unsealed to gravel

These will be the typical rehabilitation efforts in the project study
ared,

It mavy be noted that the simplified method borrowed from the IBRD
refnrence work [s the simplest of eight increasingly complex methods
which are auggegted therein. As i3 the case with the district uge of the
index populatinn and area methods, it may be seen that the application of
thig reference table to work in the kabupatens may strain the definition
ot "sinvle.” For 1 review of this method and others, see Lconomic
Aporilsil ot ‘uril Rouds, World Bank Staff Workiny Paper, numper 610,

L4y 3.

e wample qurvev from 210 trafile counts related ADT volume to
type ot rowl surtice.  The road surface Ltaelf represented a specific
voad elawa asphalt, se1l, poor seal, falr seal, and unsealed), which
corraapunds to ADT levels shown below. The percentagesa of vehicle
composition 1=0 algo fndicated.

Road Tvpe and Vehicle Comnosition (X)

Motor- Carts Pedestrians

Road ADT 4~Yheel cycle Bicvecles Sl.wulder-Burdens
Falr seal 500 27 34 18 21
Falr seal 200 19 29 20 32
Poor aeal 18 24 32 26
Falr seal 200 7 22 27 44
Ungealed 50 7 16 16 61

Average 16 25 23 37

The most atriking quality of this table is the proportion of
no. 1otorized traffic (b0R) plus the high proportion of motorcycles in
the remainiag total. These same proportions are confirmed in the traffic
counts of the studv area.

VYehicle operating costs per kilometer have been used to weight the
average vehicle cogt, using the percentage distributions shown above.
The vehicle coats are borrowed from the March 1985 reference study, which
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defined operaring costs accor.'’ng to road type (asphalt, gravel, earth),
and according to condition (good, fair, poor, bad). The resulting cost
matrix produces an average cousat composition of expected traffic on
project area roads, and the average total cost per composite vehicle for
four different road classes.

Average Cost Composition of Traffic

4-wheel Vahicle Motorcycles/Bikes/Carts Total

Rp/km 2 Rp/km z Rp/km %
Fair seal 103 23 9 50.5 112 73.5
Poor geal 135 13 10 56 145 75
Fair gravel 128 7 10 49 138 56
Ungealed 178 7 9 32 187 39

The propnrtion of total traffic which {s accounted for in these
figures 15 snown as a percent in the total column; the balance represents
pedeatriana and porters (pikulans). Full-scale project evaluations
conducted by the reference atudy assigned costs to both pedestrians and
porters, and further agiaumed for the "with rehabilitation" case that this
tratfic would adopt a convevance mode (truck or bus). These costa and
asqumptlond are not uged here,

Rehabilicitton cogts per kilometer, which were prepared in the
reference stwiv tor applicitfon as the average expected costs for 30
kKabupdaten, nd expected average routine repair and maintenance coats per
kilomnter, mav now be Ineornorated ifnro a4 forecast of inout costs as the
finil atage of the three—qten analyals which leads to the uge of the
dlnpliffed [BRD table. rrom the table we can learn the level of ADT
wiich {s conilatent with an intended renabllitation, at specified vehicle
coat and savings rates, gelected discount rate and rate ot traffic
Atowth, for 1 tea=veir forectst period.

Summarizing the four forecast tables wiiich have been prepared, input
coqtd for renabili{tation and maintenance are presented below as net
predent values after discounting at 15%.
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Rehabilitation and Maintenance Costs for Four Road Types

Maint, zost/ Net Present
Treatment Implied ADT Rehab, cost year Value
eveasesacse RPe 000/KD vevuernseocesnss

Poor seal to falyr seal 200-500 22,400 559 25,068
Fair gravel to fair seal . 200 27,600 528 30,119
Regravel of gravel 50-200 15,000 406 16,937
Unsealed to gravel 200 20,000 606 22,892

It ray be noted that the costs of applying a seal of asphalt overlay
to gravel exceed the costs of resealing an already sealcoated road, just
a4 the costs of initilally applying gravel to an earth (unsealed) road are
preater than the costs of regravelling. 7This is mainl; due to the
sub=surfacing costs necessary to provide a sultable subgrade, subbase and
base, and widening ~sqoctated with going to a higher standard.

The haals for entry into the IBRD table is U.S. dollars equivalent,

nicr ts {ntended to facilftate use bv anv country of the standard cost
fipure ¢ wnich are shown., The table {tself cculd therefore be converted
fnto Ruplah equivilents, {f {ts use i{s found sultable for general
enplovnent on the project. It has been found necessary to interpolate,
{n actual use ot the table, usiag «lx calculation steps to find two
signi{ticant nuabers: the net present value total and the ADT level. The
final results ot the tull analysis are the following:

IBRD Simolified Screenlng Method Results

(10-year period, 5% traffic growth, 15% discount)

interpolated value:

voc voc-S NPV: $15,125 $20,450 $22,400 $26,900

$/km b4 (Rn 16,937 22,892 25,068 30,119)
ADT level required: .

167 40 124

167 26.2 247

.13 23 505

123 19 768

(«
’
f
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(The designations YOC and VOC-S mean vehicle operating cost per
kilometer and the savings {n VOC expreased as a percentage of the prior
road costs. NPV {5 the net predceat value over ten yeuars of the combined
rchabilitation and malntenance costs after discounting at 15%: the
Rupfah equivalent {s shown in thousands.)

These fipal flpures permit a comparison of exiating kabupaten road
design standards (and classes), which are based upon expected ADT levels,
with the externally-given parameterd that assoclate ADT levels with the
ten~year cost structure of the rural road. The comparison is shown below,

Comparative ADT Desipn Thresholds for 15% Return

Treatment Kal: paten Design ADT  Table ADT Difference
Reseal gealed road 500-3000 768 268
GCravel to sealcoat 200-500 505 305
Regravel pravel 50-200 124 —
Farth to gravel <50 247 197

The higher levels of ADT which the IBRD tables indicate to be
consistent with the declsfon parameters would suggest that kabupaten
thresholds for upgrading to a higher design standard are below the levels
needed to gafn a 157 rate of return on the invested capical. It is not
certain, however, that such a return {s intended, 1s considerable
emphasts {a placed 1t the kalmpaten level (and at the provincial planning
level) upon rosd=buflding a4 4 development tool in peopraphic areas
consldered striteaic to growth of emplovment and {ncome.

Other rates of return miv therefore be conatdered, at 127 or 102, 1if
{t can be accepted thit this polics addredaes longer—~tera {ssues than the
gole criterion of reducing vehicle operating costs, It ia only the
savings {n venicle costys wnich are bhelnp measured by the table. The
shift to a partfal nalvsfa ot both vehlcle coats and of value-added, in
order to addresq bath {4qued simultancuusly, or to omlt vehlcle costs and
£0 to an analvtic bise midnly concerned with measures of value-added,
would add consfderable complexity to a simplified screeninpg method
intended for kaibupaten use. Such a LHhift enconpasses an entirely
different aporoacn, conafsting of with-and-without forecasts of: 1)
productfon costs by tvpe of crop, 2) farm-gate prices, 3) transport
prices and trinuporc costi by tvpe vehicle and route to market, 4) market
prices bv type of crop, 5) estinates of production volumes and cultivable
land ares, Anilysia ot this ktnd (g commonly conducted by consultants
tor large-acals development schemes, for which the input of associated
infrastructure (utilitles, apeclalized crops and technical speclalties,
financing sources and credit terams, etc.) are an lmportant part of
project evaluation.
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The apparent differences in levels of ALT suggested by the table and
now {n use by the kahupatens as benchmarks for design can poasibly also
be explatned by conceptual differences. The reported life of roads for
each design class doea not {n actual experience attain a full ten years.
Consulting firas reviewing kabupaten roads and provincial road networks
for ADB, IBRD, OECF and JICA have reported generally a surprisingly short
11te of roads, even those built at higler degign standards. The basis
for this shortcoming appears to be asaociated in part with weather (heavy
rainfall), choice of alignment over flnod-prone ground, and iwmproper
conastruction in the use of gelected and graded materials, cumbined with
tailure to adhere to the design standards regarding width, sub-surface
workiny (compacting, water-binding, depth of and kind of material, ecc).
The resulting early failure of such roads, as a matter of practical local
experience, miy lead to the establishment of lower ADT standards in an
ettort to 1) prolong the life of the road, {f it 1is perceived that life
{8 associated with traftic level rather than with external factors,
and/or 2) to provide some form of sezl-coating to an all-weather standard
at 411 levels of traffic as a regpouse to the weathering factor as the
wain source of the problem.

In either cage, the application of the IBRD table to the road
classes anl deotigu standards of the kabupatens would be inappropriate to
exIsting roads now affected bv poor congtruction supervision. However,
{f etiective construction supervision assured that construction methodas
zet the desipzn atandards, {t may be believed that the ADT levels
ansoctated with the ten-vear }ves of roads could induce a change in
concept 1nd Ln road gtandard to provide for rehabilitation and upgrading
at hipgher levels of ADT.

There are <ome problemy associated with uase of the IBRD table. The
tirot 15 t alninun traffic prowth rite of 5%, which the "table”™ permits
to rive to 4, 10, 12, and 15% via a serles of similar tables, with
discount rates trom 10 to 183, tor all roads with a service life of ten
years. Succesifng tables are related to a 15-year service life, with the
sart order ot srowth prospects and digcount rates. For the atudy area
kibupitena rorl., which are mainly ltghtly trafficked, a 5% prowth rate
miy he too high {n sune case5 (the tables do not require that a forecast
be male over the ten veir perfod to arrive at a design level ADT, but
rather that the existing ADT count {n the pregsent year assumes some rate
of prowth) and that that rate of growth be either 5%, or 8, 10, 12, oc
155. The extrapolitions trom table to tuble which may result are as
difficult aq the interpotiations within the exigsting tables.

fntespolations on the reference table are forced by the NPV of
atpresited conntiuction ind milntenance coats, tn intervals of: $:0,000,
318,000, 320,000, $25,000, $35,000, etc., combined with VOC and VOC-S
relationahips which blork out $.10/km costs and varying fixed levels of
gavings 143 a rercentage of those costs, and rhen jump to $.25’«m, and
$.50/«m, etc., with slatlar ratios of savings. It is unlikely that a
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line i{tem for ANDT will be found unlesa the horizontal NPV cost item {8
squarely related to the vertical columns of VOC and VOC-S. In our use of
the table, flve applications of the table found no such perfect fit, and
gix geparate calculationa were required to find one ADT number.

It {8 yet possalble that this gysatem can be made to yleld the
relatively wmall range ot costs ausoclated with kabupaten roads, and
expanded to show the nmost frequently appearing costs, and therefore
become a very usable guldeltne,

See Table 15 for further interpolations of these data which produce
ADT levels ylelding a range of IRRs fiom 6% to 15% for seven levela of
rehabilitation couts.

9.4.2, Evaluation ot Rehabflitation, Routine and Periodic Maintenance,
Versus Curreqat lon-maintendnce Practice

Thia section will bring together assorted elements which are seen as
the mtjor economic virtfables influencing the cholce of road treatme .t,
and the selection procedures that can optimize each choice. The factors

addreased are ag follows:

1. Sample survey of vehicle type and volume on project study roads,.

2, Conmposttion of expected average vehicle costg and ADT volumes on
edch of the five kabupaten road classes,

3. Reported and expected road 1ife for each class under existing
procedures and under forecasted controilcd procedures.

4. Comparative vehicle gavings over ten yaurs under routine,
periodic, routine and pertodic combined, and rehabilitation
procedureq, azilnst 1 common base of nos—amaintenance, for each
of the five clivaed of roads,

5. Discounted present valued of all cost flows coaparad.

6. Digcounted benetlt/cost ratios of all coat flows.

7. Comparative mirginal coata and marginal revenues (savings) of
each of the alternattve procedures.

8. The apparent influence of ADT lovel, rate of traffic growth,
vehicle composition and {ty cost level, upon the cholce of
alterastive road treatment procedures.

9. The {nfluence ot timing of road treatment during road 1ife upon
the cholce of treatnent.

9.4.2.1, Survev of ADT on Project Roads

Traffic countq prepared under the OECF I1 Feasibility Study for
three kabupatens {n the atudy area during 1985 supply ADT traffic counta
for 145 road links distributed geographically aas follows: Ngada (NTT) 50
1{nka; Sumha Darat (NTT) 35 links; Gowd (South Sulawesi) 60 links.



REQUIRED LEVELS OF ADT TO JUSTIFY MAJCR ROAD TREATMENT COSTS

TAHLE 15

(Rp.000/Xa) Base Year Rehabilitatlon/Upgrale costs:

e e Tt e e e e o G St et e St e e e S o & S

|..;;
-

[}

~

8960 11270 13-40 15680 17920 20160 22400 25200 28000 30800 33600 364u0 39200
Base year ADT voluzme:
46 58 70 82 94 105 110 128 146 150 173 186 199
49 62 75 87 99 111 118 137 155 170 184 198 212
52 85 I3 92 105 118 136 145 164 180 195 20 225
55 69 83 97 111 124 134 154 173 190 206 222 238
8 72 87 102 6 13t 145 1ed 182 200 217 234 251
60 76 9z 107 122 137 151 171 191 210 228 246 265
63 80 96 12 128 143 155 177 199 219 239 259 279
66 83 100 117 134 150 167 188 208 229 250 271 291
69 87 105 122 139 156 175 196 217 235 261 283 304
72 80 109 127 145 163 185 206 226 249 272 295 317

(10~year period, ADT growth rate 5% implied, Rp. 1120 = US$1)
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A summary of these 1links according to daily volume shows the
dispersal of traffic over low-volume and high-volume road links.

ADT volume by ADT class

Road 1- 11- 31~ 51~ 101- 201~

Links 0 10 30 50 100 200 300 435 500 600
Sumba Barat 35 1 6 17 7 2 1 1
Ngada 50 n 15 8 6 6 2 0
Gowa 60 4 5 4 3 18 17 6 1 1 1

The vehicle types composing the volumes shosn above are: car/jeep,
minibus, light truck or light pickup, and motorcycle. The relative
proportion of motorcycles (%) for each ADT class ia:

48 54 53 45 48 60
28 45 49 32 18
62 54 68 56 41 42 46 50 42

In thelr previous Feasibil’'tv Studv Inventorv Survev of March 1980,
the OECF I consultants found tor seven other kabupatens in the present
AID project gtudv arei a more concentrated grouping of traffic in the
1-10 and 11-30 vehicies per day class. The kabupatens represented {n
that survey were Manggaral and Belu (NTT), Takalar, Bone, Sidrap,
Piaranp, and Ieneponto (South Sulawes!), which reported only one road
with more than 190 ADI among 219 road links, and ghowed 10 links which
htd no trafflic,

The 1985 volumew for NTT re flect a siamllar tendency toward grouping
at lower level ADTa, but Gowa shows 39 road links carrying traffic levels
betweea 51 and 200 ADI.  Amony the 145 1ink4 counted {n 1983, 16 links
carry no trirfle, or 117 of the totil counted,. his nay indicate the
faventorsing of an ahandoned road, o rr-butllding of the road network, or
a road aqectounly overdue for repair.

A sampling of the 1985 counts, to provide, from each ADT volume
class, an average voluae ind an averawpe compositilon of vehicle types
associated with that volume, furnishes a basis for torecasting vehicle
operating coats for these volunes over differest road clagses. The
sample provided the following characteristica:
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Sealed Roads Unsealed Roads
Asphalt Seal Gravel Gravel Gravel Earth
ADT: 550 364 127 364 127 29
Class: 500 200-500 50-200 200-500 50-200 450
Year Rp/km vehicle operating costs:
1 58.0 71.6 . 77.7 72.8 77.7 97.8

Rp/xm in bad condition or at end of service 1ife:
3 148.5 134.9,
4 160.5
5 133.8 160.6
8 127.6 '
Rp/kn In final year of forecast:

10 143.3 200.8 257.8 577.4 346.4 415.9

In this forecaat, the overlapping of gravel road classes which is
part of the present kabupaten road class{fication system will be
subjected to a two-pirt analysia. This {3 dedlgned to test the effects
upon a gravel road of a high volume of traffic (364 ADT) on an unsealed
road, a low volume (127 ADT) on an unsealed road, and a "nominal” volume
(also 364 ADI) on a «ealed road. In each of theae caseq, the volune
falla within the .ealgnated road c¢lisg, but for each road classg, a
different kind ot potentinl surricing may exisgt.

The cost torecastd for the gselected ADT volumes will also assume a
1.72 t-1ffle growth rate annually., 1hig {3 the averaze population growth
rate for NIT and South Sulawes! Provirces {n the period 1980-1983. The
wethod of forecist {a to add the L.7T aunually to {nital ADT volumes,
aultiplied by Rp. coust/ka, multiplied by 165 days.

Absrracting from the forec:qtq of average etpected costs per
kilometer fn the Yarch 1985 study of 30 kabupatens (for the ADD 8th
Laan), the aunmary table following will show the anount of cost for
routine, perlodic, and rehablilitation work, by type of road.


http:iLvim.ry

-79 -

Summity of Coat and Timing for Intervention Practices

Sealed Uigealed

Asphalt Seal Gravel Gravel Earth
ADT: 550 364 127 364 29
Cost/km (Rp 000):
Routine 590 529 360 606 300
Periodtc 2857 2223 2709 2709 1224
Rehab, 22400 17000 20000 15000 2709
Year of Intervention:
Routine annual annual annual annual annual
Periodic 8 4 and 8 5 4, 7, 10 6
Rehab. 8 4 and 8 5 4, 7, 10 6

The gelection of the timing for periodic or rehabilitative work does
not follow the provious estimate of years of road life in most of these
cases.  The reason for thia lies with the economic argument that the
search for a correct timing muat find that year-to-year period for which
the rise {n vehicle costs {= greater than the awmount of cost being
{introduced, g0 that the si.ingg in vehicle costs are at least equal to
the arount of {nput costs. That {5, mirginal revenue (savings) equals
marginal costs, and ciming {4 at an optimun, For low volume roads and
for some higher volume roads with lesser annual rates of increase in
vehicle coqta, that particular year was elther delayed beyond the
go-cilled qervice 11fe of the road, or was not found at all.

Another reason for delaved intervention {a tuat in year one of tha
tore 1.1, tollowlny 4 year 0 {n which the road is brought to "good” cost
level ., the vehicles enjoy the gond, or min{mum cost level, and not the
hipher costa agsorlated with queceeding years. For this same reason,
routine milntenance {9 not {ntroduced until year 2 of the forecast (i.e.,
end ot year one).

7.4.2.2 Comparitive Vehicle “avings

Each road treatment designed to Intervene {n the rise of vehicle
operating costs on the unnaintained road base case must be assigned a
cost-maving function. The accepted fact that bothy maintenance and
rehabllitat{ion perform cost-gaving functfons does not tell us how this
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function operates or how much will be saved. Models of maintenance
savings, usually for gravel or earth roads, typlcaliy portray traffic of
heavy trucks (6-tons and tractor-trailer compoaitions), measured rutting
and gravel losses on the roads per vehicle pass, and interventions based
on the joint rise in vehicle and resurfacing costs. Low volume roads in
such casea produce high savings rvesulting frem routine, periodlc
mafutenince practices wnich consist of relatively low-cost blading,
shaping, and surtace gravel replacements.

The high levels of vehicle savings to large vehicles reported hy
such studles will not be duplicated on low-volume light vehicle roads
which consfat about 507 of motorcycles. Rather, other questions may be
asked than the spectific savinge functions of each intervention: 1) What
is the minfmum or the miximua expected savings?  2) How does the function
operate exactlv? 3) What are the real cholces between routine and
periodic mafutenance and rehabilitation, in cost, timing, and benefits?

The forecasts which follow will attempt to answer these questions.
Certatln vartables in the forecast which must remain fixed for the present
analysls should be later tested by comnuter modelling to arrive at better
or more optinum answers. These variables are ADT level forecasted for
each road tvpe; conposition of ADT and therefore vehicle cost per uait;
rate of trarfle growth; compirative costs of routine, periodic and
rchabilttation work per kilometer; and therefore, expected savings and
cost levels and tining {tself, wnich must vary as all the componentsg of
the forecast vary. For these reasons, the following assumptions enter
the forecast:

Basic estimated of functions:

Routine Maintenance

1)  Routinc maintenance is introduced fn year 2, as year 1 vehicle
costs are "good” following year 0 optimum road conditions which
carry no cost.

2)  Routine maintenance continues annually at a fixed level
designated for each of the five forecasted road types.

3) savinga in vehicle cost arise, year-to-year, out of the
incremental rise in venicle costy from one year to the next, as
the resfdual difference between the amount of rise and the cost
of routine malntenance. That {s, after deducting routine
maintenance coqts, the entire balance of the rise in vehicle
costs 13 clalmed a9 a maxinum savings level for the year.

4) In the next year »nd all succeeding years, vehicle savings from
the prior year are also deducted, along with current-year
maintendnce costs, to avold cumulatlve effects not attributable
to the effectsa of an annual program.
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It i3 asgerted in this model that the residual savings are
maximum. They may not be. Some portion of the routine
maintenance costs may accrue as savings to vehicles. In the
forecast, a percentage rate of savings per year is therefore
gshown, relative to the alternative level of unmaintained road
vehicle cost levels in that vear.

Periodic Maintenance

1

2)

3)

4)

5)

Periodic maintenance should be introduced in the year in which
the incremental gain in savings 13 at least equal to the input
cost. Failing that, the input should be in the year when
savings and cost differences are at a minimum.

The cost of routine maintenance i3 saved in the year of
periodic maintenance. For one forecast format which compares
total ten-year costs, the savings 18 taken as a credit; for
another which examines benefits and costs, the full value of
the periodic malntenance cost 1s reflected.

When perlodic maintenance occurs, the prior year's vehicle
costs on the maintained road are used as the reference basis
(rather than the forecast table of vehicle costs on the
unmaintained road). The rise in vehicle costs permitted in
this year 13 the rate of rise in annual traffic growth only
(1.7%). This identifies the new level of vehicle costs given
by the periodic maintenance. The level cf savings is the
difference between the forecasted level of vehicle costs —
with routine maintenance — and the new level given by periodic
aaiatenance.

Because periodic maintenance involves overlays, re-sealing, and
regravelling, this 15 not a complete return to "good” or
minimum vehicle cost levels of year 0, as the road width and
geaeral configuration are not being changed as with
rehabilitation/upgrading, although higher traffic levels now
axist, Savings ave therefore accounted as some intermediate
level batween minimum vehicle costs given by rehabilitation and
that level given by routine malntenance. At the present, this
i{s a convention, which assumes major work tasks for
rehabllitacion not encompassed in periodic malntenance: base,
sub-base and sub-zrade work may be re-worked for substantial
inprovement to vehicle operation.

In years following periodic maintenance, the annual rate of
incrzease in vehicle costs 13 taken as one-half the rate shown
by the forecast of vehicle costs on the unmaintained road,
until another periodic maintenance year 1s selected. The
calculation process then repeats as above.
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Rehabilitation

1) Rehabilitation is forecasted to occur in the same years ag
selected for periodic maintenance. These years approximate the
reported 1ife of the road types, and may correspond to the time

at which rehabilitation is sought to restore these roads in
actual practice.

2) Consistent with present practice, no maintenance is given the
road until 1t {3 rehabilitated, and no maintenance thesreafter.
Unmaintained road vehicle cost forecasts are used as the bagisg
for analysis.

3) With rehabilitation, "good” vehicle costs are resumed in the
year of rehabilitation. Good vehicle costs per unit are
applied to the total vehicle numbers forecasted in the
rehablilitacion year to obtain annual vehicle costs;
rehabilitation therefore returns vehicle costs to their
condicion In year 0, multiplied by the forecasted vehicle
volume in vear X.

4) [n asucceeding vears, the rate of growth which obtains for

vehicle costs on an unmaintained road will apply, as a rate, to
the vehicle conts newly set in year X of the rehabilitation.

9.4,2.3 Dlscounted Present Values of all Alternative Cost Flows

The ten-year forecasts permit comparisons of the annual cost flows
and their discounted net present value sums (at 12%), in two parts:
venlcle costs annually and {nput costs of routine, or perilodic, or
rehabilitative interventions. As the base case, the unmaintained road
forecast will show vehicle costs only, as no interveations occur. All
alternative costs of treatment and their cost-reducing effects upon
venlecle codt levels, will be compared with the base case to measure the
total coat reduction achlieved by each relative to the base case. Savings
over the base case are then compared for each alternative treatment. The
reqults of this first stage evaluation are shown helow.
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Comparative NPV Sums of Costs and Savings over Ten Years
(at 12% discount)

Sealad Unsealed
Asphalt Seal Gravel Gravel Farth
ADT: 550 364 12 364 29
NPV (Rp 000/km) Cosats:
Unmaintained 103,755 93,793 39,108 174,138 11,751
Rehabilitated 99,030 86,147 41,760 103,994 9,753
Routine 100, 416 89,613 29,549 147,602 9,685
Rout. /periodic 98,197 80,674 29,464 129,378 9,740
NPV (Rp 000/km) Savings:
Rehabilitation 4,725 7,646 (2,652) 70,144 * 1,998
Routine 3,329 4,180 9,559 26,536 2,066
Rout. /periodic 5,558 * 13,119 * 9,644 * 44,760 2,011

it may be seen that the aggregate cost~reducing effects of any
alternative treatment in most cases is not a large percentage of the
total cost without any treatment at all. The maximum achieved appears to
be 407 under unsealed gravel conditions fcr rehabilitation, which occurs
three times in ten years {n the forecast, and for a traffic volume omn the
distinctly high side for a gravel road. The important instructiom given
by the table above is that: 1) vehicle costs must be borae by the
traffic flow under any condition of maintenance or lack of maintenance,
2) high levels of traffic which tend to approach levels consistent with a
road transition to a higher design standard will benefit the most from
road treatmentn, and 3) low volumes of traffic om any rvad class (design
standard) which approach the lower limit of those standirds will bemefit
the least from road treatamencs.

The lasc ctatement {s underscored by the response of the sealed
gravel road carrrsing the low volume 127 ADT, for wnich rehabilitation
costs, incurred unly once midway in the forecast, actually produce higher
total costs than the unmalntained alternative. In fact, for such a
low—volume .oad, routine maintenance alone 13 almost as effective as the
combination of routine and periodic malnteaance combined.

* Selected as preferred
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For the earth road with light traffic and very moderate annual
vehicle costs, one rehabilitation in the ten year forecasts is more
expensive and produces less than one periodic maintenance in the same
period, which {s, in turn, less productive than simple ruutine
maintenance throughout the period. This again emphasizes the role of
vehicle volume and the cost level for that volume (variable with road
design standard) upon the savings generated by a glven road ireatment
(and the cost of that treatment relative to vehicle costs).

In effect, the fixed parameters described above are all indeed
variable. The forecast attempts to take what appears to be known from
field data and to make it inform about broad ccnditions which occur most
frequently. These assembled "facts" say thalL in some cases, depending
upan input costs and other factors, rehabllitation can provide the
correct answer, and in other cases the wrong answer (or, the worst
angwer). In any road treatment something 1s achieved. In four out of
five cases, the combination of routine and periodic maintenance is the
leagt-cost solution compared to routine maintenance alone; but in two
cases rehabilitation caves more routine maintenance (asphalt and seal),
and lesgs than the combined effects of routine and periodic maintenance.
The combined effectd are again to be preferred for low volume gravel but
low volume earth responda best to routine only. In only one case 18
rechavilitation to be preferrsad to routine or combined routine and
pertodic maintenance: the test case high volume traffic on low volume
roid {gravel).

For this last case, the high volume (364 ADT) started out in year 1
In excess of the design capacity of the 50-200 ADT Class IIIB road, and
therefore obtaing Lte preferred status from failure of the Year 0 design
standard to accurately take account of the real level of ADT. This test
case was visited upon the gravel gstandards, aloog with a narrowly
accentable lavel of 127 ADT for tne same gravel standard, to compare the
cutzozes of hisher and lower volumes of traffic on a road degign which
begins to accent pravel at only 50 vehicles day, but for which the IBRD
desisn standard requires 216 ADT (wnich would place IBRD ADT in the
sealed road closs of 200-500 ADT 1IIB class).

Further concluslons on the functions of thegse variations in traffic
level, input cost, timing, and 3ivings levels must awailt a computerized
version. With this model, othe:r tcs's may find the optimum conditions
for least-cost solutions to each of .he five road types, using any of the
road treatment tools as appropriate to different ranges of traffic volume.

9,4.2.4 Beneflts, Costs, and Marginalities

The second stage analysls looks to the preferred solution not in
terms of least total costs and comparative total savings over the ten
year pariod, but as the net gains received for the cost effort expended.
The same forecast ylelds annual cost data as inputs and measures annual
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savings as benefits. Thelr net present value sums (NPV) produce a
benafit~cost analysis, a relative priority ranking profile based on the
amplitude of the surplus of benefits over costs above the 1.00 value (for
which the sum of benefits is equal to and no greater than the sum of the
cost effort), and a clearer plcture of the incremental benefits bestowed
by the geparate function of periodic maintenance.

This {3 also important to the distriburional aspect of the cost
shares borne by the public and private sectors. The trade—-off in costs
undertaken by the road treatments (the public) to shoulder some of the
vehicle costs (cthe private sector) by substituting road outlays for a
reduction {n vehicle costs will never succeed in producing equal cost
shares. It was seen above that vehicle costs must be largely borme by
the traffic auch coats derive from. They can only be reduced marginally
by road treatwent alternatives. So the marginal trade-off rate becomes
more lmportant, and this will be examined.

The zbsolute relative cost shares which result from the forecasts
above are ldentifiable from the forecasts. These show, for the different
ADT volumes on different road types, how present volumes of traffic
arfect this distribution. With higher or lower ADT volw:ies, different
cest ghares would be represented.

Relative Cost Shares as Percent Private and Public

Sealed Unsealed
Asphalt Seal Gravel Gravel Eartn

ADT: 550 364 127 364 29

priv. publ. priv. publ. priv. publ. priv. publ. priv. rubl.
Unmaintained 100 0 100 0 100 0 100 0 100 0
Rehabilitated 91 9 79 21 73 27 84 16 86 14
Routine Yaint. 97 3 97 3 94 6 98 2 85 15
Rout./Periodic 96 4 94 6 89 11 95 5 79 21

It 15 seen that the high cost of rehabilitation usually undertakes a
higher share of public cosrs than does routine or combined toutine and
periodic maintenance. However, as noted above, it may be misplaced
spending, as with the Gravel 127 ADT case, and may be less efficient than
some alternalives which are suitable for the same timing and same level
of trarfic, daccompanied by routine annual treatments at less cost.

The marginal costs and benefits of the same levels of spending as
forecaated may be reviewed below.
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Comparative Benefits and Costs of Altarnatives

(NPV at 12%, period 10 years)

Sealed Ungealad
Asphalt Seal Gravel Gravel Earth
ADT: 550 364 127 364 29

(Rp. 000/km)

1) Rehabilitation with no maintenance

Savings 13,772 25,325 8,689 91,924 3,461
Costa 13,624 19,551 13,329 27,876 1,678
Ratio 1.01 1.29 «65 3.27 2.06*

2) Routine Maintenance without Periodic

Savings 6,885 2,498 12,035 32,952 2,969
Coats 3,143 2,819 1,918 3,229 1,599
Racto 2.19* 2.66¢ 6.27% 10.20* 1.85

3) Increnmental Values of Perlodiec Maintenance

Savings 3,508 12,225 1,689 23,732 590
Costa 1,291 2,588 1,723 4,280 694
Ratio 2.72% 4.72% .98 5.54 .85

4) Routire and Periodic Maintenance Combined

Savings 10,393 19,723 13,724 56,684 3,559
Costs 4,434 5,407 3,641 7,509 2,293
Ratio 2.34% J.64* 3.76 7.54 1.55

7 Selected as preferred

Note: Item 1) includes as costs the loss of vehicle cost savings
afforded by routine maintenance up to the year of rehabilitation.

Froan this second-srage approach to comparative analysis, we learn
that the marginal savin,s produced by present rehabilitation practices
are generally less than the marginal savings produced by routine, and/or
routine -ind-periodic maintenance. Only two exceptions exist, one of
which was previously tdentified in the first-stage analysis: 1) the cost
of rehabilitation for the 127 ADT gravel road increases the total cost
stream over the ten-year period beyond cost lavels for non-maintenance,
and 2) the low-trafficked earth road case was previously seen to be

/0%
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better served by routine mainCenance but now appears to be better served
by rehabilitation midway in the ten-year period. The comparative
henefit—oat rattlos for earth roads are:

rehabilitation 2.06
routine maintenance 1.85
rout/periodic 1.55

These ratios say that for the marginal cost involved In treatment,
the marginal sav.ags exceed a 12% rate of return by amplitude over 1.00
shown above. The selection of routine maintenance as the correct
solution, on the basis of comparative total ten-year cost flows
di{scounted, wonld have been Incorrect. But in this case, only
"marginzlly”™ incorrect: the total differen:e in total cosat flows
discounted over ten years is only Rp. 68,000. But 1t i1g still Rp. 68,000
per kiloaeter.

To better understand marginalities, coamrns'a the actual savings
lavels and cost levels forecasted for rehabiiltation and for routine
maintenance.* The difference between savings levels 1s Rp. 492,000, and
hetween costs s Rp. 79,000; for the added expenditure by rehabilitation
of Rp. 79,000, saviage 1y increased 6.22 tiueg over the level of that
expenditure (another marginality). This i3 well worth the incremental
cost. However, the attempt to implement a periodic maintenance program
for thia road must come In at a higher cost than Rp. 79,000 — the
increqeatal cost will {n fact be Rp. 694,000. But the gain in savings is
only Ro. 590,000, or even less than the added cost, and gives a .85
benefit—coat ratio (less than 12%). The reason for this 1s explained by
coat curves, and the relative point on this U-shaped curve at which the
cost {nput falls. The :sight-nand part of the curve indicates increasiug
cogts, and the point at which the extra costs of periodic maintenance
must be, because on that rise 1s also found decreasing marginal
revenuers. The lower—coat lncrement of rehabilitation must be on the
lncreasinyg cost gilde of the curve, at which lncreasing marginal revenues
woeir., In {industrial terms, the scale of plant 13 too small to permit
larse {ncremental investmenta, and only moving to a larger scale of plant
(higher ADT volumes) can move the new lnvestment back to a lower
cost/liarger revenue part of the curve.

With thege two exceptions noted, it 19 shown to be generally true
that routine maintenance produces higher denefit—cost ratios than
rrhiabilitation as now practiced. Whereas rehabllitation of the low
volune 127 ADT jravel road succeeds only {n contributing more costg to a
high cost case, routine maintenance provides a 6.27 B/C ratio. It i3
alao seen for this 127 ADT gravel road case that the added expenditure
for periodic maintenance does not pay its way, at .98 ratio, and would

* The same earth road case.
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only lower the total benefits of a combined routine and periodic
maintenance program, to a B/C of 3.76. For this low-volume road, and for
the low—volume earth road, periodic maintenance does appear to be
unwarranted for those present traffic levels.

The {ncremental values shown for periodic maintenance provide a
guide to the selection of this optilon: when B/C ratios are greater than
those for routine maintenance alone, the periodic option should be
gelected, aa {t will raise the total combined B/C ratio. When lower than
routine, the total combined B/C ratio will fall.

The gecond-atapge benefit—cost ratio analysis gives a gecond reversal
of an earlier selection based upon total costs/total savings: for the
127 ADT gravel road case total savings of Rp. 9,644,000 produced by
combined routine anda periodic maintenance are greater than the total
gavings of Rp. 9,559,000 produced by routine only. The combined
maintenance programs were therafore selected. But the marginal analysis
qhows clearlv that the added periodic maintenance shows only a .98 ratio
agalast a routine maintenance of 6.27, and nrings down the combined ratio
to the level of 3.76. It {4 not an economic option. Routine maintenance
alone Lg preferred,

It remaing true that total savings dare higher with the option than
without {t. The marginal {nfluence, however, shows that the cost of
obtainiag the added savings fg greater than the amount of the added
gavings, and brings down the "marginal efficlency of capital™ — a rule
that says every added cost should at least pay its own way. Thig is
another wav of talking about "decreaaing returns,” or tha "law of
diminishing maryginal efficlency.”

All of this hay to do with the properties of the U-shaped total cost
curve, and the relation of marginal cost curves and marginal revenue
curveq. The marginal cost curve riges from the lower left of the U
curve, hlgects Lt at its lowest point (a minimum cost point), and
continuesg upward to the right on the inside of the U. This curve says
that to the left of the intersection, added variable costa may be
undertaken {n te pucsult of optimum ccapany profita (vehicle savings)
and minimum com, 1y unit costs (compoged of fixed and variable costs,
which tosmether glve the U shape to the total cost curve). As marginal
coqtd (vartable costs) are undertaken, the roads budget is moving up the
matglnil coqr line toward a minimum unit cost point of intersection with
the U, and correspondingly, down the left-hand aide of tre U (total costs
per unlt are falling). But why expand costs marginally in this way?
Where f4 the payoff? This ig explained by the marginal revenue curve,
which moves oppoalte to the marginal cost curve, and slopes downward to
the right, bisncting the U algc at the minimum cost point. Therefore, as
marginal costs (added road expenditures) approach the point at which they
may intersect, total costs are faliing, marginal costs are rising, and
marginal revenues added bv each Incremental variable cost are falling,
but we are still proceeding toward an optimum: . each added unitary cost
brings ian an added unitary revenue greater than its cost.
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When the marginal coast curve intersects the marginal reveanue curve,
the maximum condition 13 reached. Total costs are at a minimum and the
lagt added expenditure has produced the last and optimum level of added
savings. Bevond thia point, cortinued additions to cost are above the
optimum level and totul costs must begin to rise. At the same time, the
ravenue waich {3 brought in 1s falling. That 13, adding periodic
maintenance to routine maintenance now produces a .98 B/C ratio, whereas
the former marginal cost of routine brought in a 6.27 B/C ratio. This
relationghip of total cost to ma-ginal cost and marginal savings explains
how total costs can be less and total savings more by selecting the
periodic maintenance optlon, but how also L{ts selection becomes
gub-optimum {n the mareinal efficiency of i.a application.

In the real world, where costs per kilometer are fixed as bulk sums,
vou cannot glide smoothly up the marpinal cost curve, but sometimes find
among alternatives that the lumpy investment carries you beyond the
desired goal. Each of the kabupaten road types has its own U-shaped cost
curve and relared marginalities. From the earth class to the asphalt
el1s4, thev 21v be reonredented by a little industrial plant, then a
bigaer one, followed bv a medfum-size plant, and a large-scale plant.

The sciles represented herve carry the meaning that, for the earth
road, butlt to the gcale desigoned to handle up to 50 vehicles a day,
routine and/or periodic expenditures (cthe marginal cost curves do not
really care wnat the costs are called), are worthwhile 3o long as traific
{3 growing to the level of 50 vehicles per dav. At 50, added
expenditures only increase tnput costs and total costs. It may be time
to condlder a trade-off to a larger scale of plant, represented by the
gravel road. Ir a trade-off 1s made, the wnhole cost structure 1is
changed, a4 new plant is built with higher fized costa (the new
fnveatment, but with potentiallv greater output and much lower unit
co9ta. Ye gredater venicle volume which this plant can accommodate is
200 vehinles per dav, and you onlv have 50 to 100 vehicles a day now.
Therefore you can expand routine or periodic variable costs as volume
fnereages and achieve a reduction in total coats, which means more
marzinal revenues (vehlcle savings). At some point in future operatiom,
thifs gcale of plant will be performing at its optimum level, at or near
200 venicles per dav, and consideration should again be given to shifting
total cost curves by moving to a sealed road, which can carry from 200 to
500 venicles a dav.

9.4.2.5 Summarv and Conclusions

A forecast of vehicle volumes aud costs, reduced to net present
values, mav nse either of two methods of analysis: reductions in total
costs from a base citse, and the corresponding total savings, or a
marginal analysis with a benefit-cost ratio. The marginal analysis is
preferred, and is not more complicated. It has special value in the case
of timing and amount of rerlodic maintenance, which along with
rehabllitation, are .ae only variables which may exist as discretionary
costs for any road.



- 90 -

The comparative evaluation of a given level of traffic, cach within
the design parameters for that road class, and one well above the road's
design capacity, has tested several main considerations which will
confront the rural roads project.

1) Timing of interventions relates more to vehicle volume and rate
of annual cost change than it does to reported years of service llfe of
the road. It is posaible that the lighter vehicles which compose traffic
on study area roads {mpart the lowar unit costs which result in lower
savings levels annually, longer apparent gervice life of the road (by
which 13 meanc that the cost of {ntervention {3 greater than the value of
the savirgs for most roads having traffic levels which do not yet
approach the design capacity of the road), and that the imputed traffic
growth rate of L.7% i3 a rate that does not produce gufffcient
year-to-year savings to warrant the incremental costs of even Routine
and/or periodic maintenance, in the case of earth roads carrying 2?9 ADT,
but do warrint 1 one-time rehabilitation.

2) Routine maintenance in all cases except the Earth road case
produces better economic results than Rehabilication, at the forecasted
levels of traffic., Perlodic maintenance, at the timing stages shown,
adds substantially to the marginal savings of vehicles in the case of
Aspnalt and sealed roads, but tends to bring down the average savings
rate for low-volume gravel, high-volume gravel, and earth roads -— at
Torecasted ADT levels. Periodic maintenance 13 nevertheless worthwhile
for the high-~volume gravel, as its B3/C ratio is still positive, though
declining, and it {s better alternative than rehabilitacion, which has a
negative B/C ratio.

3J)  Too much {mporcance should not be attached to outcomes of this
ind wnich must "fix" ADT levels, growth rates, and traffic composition.
Althougn they are drawn from the project study arecas as a sample of the
weighted average, they cannot reflect the range of conditions that are
{nherent in that average. To arrive at more definitive statements of the
likely ADT level of any given road, in particular, a computer modelling
of average componsitions of traffic, and the average costs associated with
these compositions, may lead to reasonable identification of that ADT
lavel wnich i3 the threshold case for upgrading (earth to gravel, gravel
to seal). If thia level can be found, it will mark certain roads for
rehabllitation/upgrading.

4) The costs of intervention are derived from forecasted average
expected costs for the ADB study of 30 kabupaten, of March 1985, for
other provinces. Costs may vary from these im future actual practice.
Anv further oodal-building must take account that all costs are variable
costs, the more go in the long-run, and become fixed only by the
management decision which place them in the model. This fixes the
outcomes, even though they remain to be found.

/69
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3 The approach to the p-oject must consider that the forecast
bas{s oo tne above analysis assumed that in vear 0 each road type had
been brought to a level of design standard which produced a minimum or
"good™ wvehicle coa. for that level of ADT. [r did not say who brought
them to this condition. It 18 unlikely that most rcads will be in this
condition in the study area, But 1t was necessary to test interventions
for thia enviroument only, because of the nature of the test: service
lives, timing, kind and amount of cost assoclated with alternatives, and
present practices. The previdus section explored the question of
feasible levels of ADT for rechabilitation, using a simplified IRRD
gelection table. This nsection exposes the quesation of how to deal with
routine maintenance, which may be an alternative in the model, but is
commonly a no-cholce event following road improvement — and the mainp
focus of the i{nasti{tution-building and applied practices sought by the
project. That is, routine maintenance i3 not commonly subjected to a
selectien or performance criterion. In normal practice, neither 1is
periodic maintenance, but it has been shown that it should be, and is an
fmportanz ilternative to rehabilitacrion.

6) It the project elects to rehabilitate a road, it will face
costs and ADT levels walch may be tested by a simple reference table as
suggested by IBD. That table may be converted to Rupiah celationships,
a1d made more manageible by focusing on the narrower range of ADT levels,
couts, savings, and growth rates, which will apply to the project area,
avoldiay the time-consuming etfort of interpolations. However, once the
"good” condition road {3 discovered in the field or selected for initial
work, {t {5 brought to a atate which bas pregumably been justified by a
given level of traffic. The presumption exists that the good state
snould be maintained and that routine maintenance is the vehicle for
thia. In four cages out of {ive, it has been shown to be the earth road,
22 ADT case excepted. Even in that case, a positive benefit-cost ratio
w1 {dentifienr (1.85), and represented no miserable failure alongside the
2.06 ratio given by the one-tim2 rchabilitation. For this reason, and
becse of the directlon of the project, routine maintenance should be
4001 as a norial follow-on to toad reatoratica or upgrading, not subject
to selection.

7) It {3 pogaible to make a further case that salvage values of
roads maintained produce further economic values at the end of year tem,
wnereas roady unmaintained do not. In all cases this would enhance the
benefit~coat ratic, and i3 nice to see, but provides very little by way
of gelection criteria or comparative choice in intervention options.

8) Traffic levels and traffic savings dominate these selection
options, as currently stated. The alternative value-added approach to
low~volume roads 1a not treated.
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9.5. WORK PROGRAMS AND BUDGETS - RECONSTRUCTION AND MAINTENANCE

There was Insufficient data to make work programs final with any
degree of confidence. The project will utilize annual traffic-baged
screening procedures to determine which links are eligible for
reconstruction financing. Unfortunately, accurate and complete Inventory
and traffic data were not avallable for estimation purposes at the time
of this consultancy —— a complete traffic counting exercige le
recommended for the first (i.e., proparatory) year of the project.
However, in order to determine new the general size of the program,
several agssumptions and approximations were made.

The following exercise i{s thus i1llustrative only. Once reliable

data on traffiec road {aventory and conditions are obtained, the programs
will be vevifled.

9.5.1. Procedure Followed

Work promrams and budgets for reconstruction and maintenance were
developed barced on the inventory and road conditiou data collected from
esach DPUK/Cabang Dinas. The ladividual kabupaten inventories according
to road type and condition are jummirized for each province in Tablas 16
and 17. Taese summaries are only for the {nitial 14 kabupatens. The
provincial summarles were tabulated according to the existing practice of
¢lagsifying roads into only three types: “asphalt,” "gravel” and “earth”
and according o the reported road condition.

In order to deterntne what work ls needed {t wag necegsary to
dlatribute the fnventory kms awony the different types of road that are
actuallv fourd in the networks. From that distribution i3 it easier to
visualize what work hag to be done. Since the kabupatens are reporting
sone ki of each clagaification in good condition, it was assumed that
those ka were in acceptable condition for maintenance. A small
percentage of the agphalt roads in moderate condition was also assumed to
be i{n acceptable condltion for mafntenance. The rest were considered
uniceeptable for maintenance and therefore Lo need of reconatruction, 1if
the trafflic countt 1o justified.

The nuwbers tn the far left margin of Table 18 are the total km
(qummariced from Tables 16 and 17) as reported by the kabupaten for
"asphalt,” "gravel” and “earth” broken down according to their own rated
conditliona; good, moderitn, damaged and heavily damaged. The
nercentaged are for the km of each condition based on the total of all
the kabupatens, or 10,813 ku.

Based on the coasultant's field observationa, discussions with the
kabupatan offfcials, and the personal observailons of the local
consultants who collected tne data, the total km were distributed to he
various types of road (the figures in brackets [] in Tahle 18). Next,
the ka per each type of road were distributed to eifther acceptable for

)1/
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Tablie 17
R0OAD THVENTORY: NTT

ASPHALT GRAVEI EARTH
l G MHOD D HD 0T | G MOD D Hn TOT | G MOD D HD TOT ITOTAL
i [ | |
KUPANG Km | 15 7 - - 22 | 69 111 199 49 428 % - - 90 216 306 II 756
| |
TTS Km | - 8 - - 8 { - 291 - - 291 ll - 1131 - - 113 Il 1430
|
BELU Kn | - 1 - - 1] - 209 82 - 291 | - - 202 - 202 | 494
| ] |
MANGGARAI * Knm - 27 8 - 35 ) -~ - 171 10 181 | - - 1133 €7 1200 | 1416
| | i
NGADA Ko l - - - - - { - - 112 33 145 } - 50 119 .686 855 | 1000
|
SIKKA Km | 20 9 - - 29 | .29 37 8 3 77 | 46 54 79 46 225 | 331
| ]
SUMBA BARAT Knm - 16 -~ - 16 { - 226 s6 10 292 ! - - 52 104 156 = 464
| |
NTT PROVINCE | 35 68 8 - 111 | 98 874 628 105 1705 | 46 1235 1675 1119 4075 | 5891
TOTAL | 27 | 29% 692 |
6=3% MOD = 37% D = 39% HD = 21%
Good Moderate Damaged Feavily Damaged
* P.T. Hagsfarm data incorrect. During the field visit the Chief, Road Section confirmed that the

above data are correct.

—0,6-
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Table 18
DISTRIBUTION O KILOMETERS
Jrd Teial - 12 July

Work
Progran

15T YER

ROUTINF & PERIODICT

RFCONS TRUCTIOH
|

|
I
and Fristing Condition) | MAINTENANCE | REIABILITACION | RFTTIRHILNT
P Aspualt Concreta I| ‘|
[Neg.) Acceptahle (Neg.) | !
Unacceptavle  (leg.) : 'l |
P Penetration T |
“ASPHALT™ ~ Macadan Pavenent | | Deap
RNADS [428]) Acceptable ¢ 100) | 100 | 372
- Unacceptable ( J28) | [ T
c ~ 19~ 11 | 1 328 - 121~ 2071
$ Bltustnous Surtace | [
M = 397 = 6% ~  Treatment | {
{Neg.] Acceptable (Neg.) | |
D = 2= X Unaccepcanle (Hex.) Il |
{
{n = $9 = 1% S VPenetration Seal T I
~ Over Macadan | | Drop
T = 1058 = 102 [6J0] Acceptable (1so) | 150 | hh2
Unacceptable  ( &i0) | | |
| | 4no ~ 178 = 302
S Penetration Seal R I ] -
TOver Agprepate/uravel | | |
[Neg.] Accertahle (ine.) | | |
Unacceptanie  (leg.} : i ]
! |
C well-grafed I I I
~ Asgregate/Gravel | | Drop |
[248] Acceptable 15 | 135 | + 33 |
Lancceptante  ( 113) ] T - [
| Il 13- 41~ 72
"GRAVFL" G Water-tound i | ]
ROADS ™ Macadan | [ Brop I
{1500) Acceptable (Mew.) | | 132 |
C = )9~ X Unaccrptanle  (l5uu) | | I /s
] 11406 - 1028 = 370l 94
H = 1252 = 12 C Select Materisl T | I
T Suclactng | I Dcop |
b =138 = 122 {370] Accentahle (way | 204 [ e |
Unacceptavle  ( lot) | | I
HD = 699 = 62 1 | 166 - 62 = 104}
¢ Telfard T T I
T = JlA = 32 - I | Drop |
[1500] Acceptable (tee )| | 73 |
Unacceptanie  (1500J [ T I u/s
| 1103 - 1028 = 37171 95
TEARTITT £ rarth I ]
+ROADS - | | Orop |
{61371 Acceptahle (170) | 170 | 892 |
¢ = 170- 22 Unacceptanle {3567} 1 | - [ /e
! | 384 - 5:12 = 624] 126
M = 1561 = 252
P = Paved 3 = Sealed G = Gravel F = Farth T = Total
D = 2740 = 252
C/5 = Cravel to Sealed E/C = farth to Cravel
D = Lah6 = 15T
T = 8137 = 52
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maintenance or unacceptable and i{n need of reconstruction (the figures in
the parenthedes ( ), {f later traffic counts so indicate). This
distribution to acceptable or unacceptable follows the reported condition
of good plus a small percentige of moderate for asphalt rcads. In the
gravel and earth catepory, ouly those km in good condition were felt to
be in acceptable or maintainible condition.

Next, thoae km {n acceptible condition were earmarked for
maintenance in the first year. These km comprise only 7% of the entire
network.

The remaining km were earmarked for reconstruction, both
rehabllitatfon and betterment.: None of the existing "asphalt” roads were
congidered for betterment becaygse an upgrade from a sealed road would be
asphalt concrete pavement. Thet kind of road would require a very high
ADT and 13 not thought to be a likelv design clasa for kabupaten roads.
It was felt that a percentage of gravel roada (25%) and earth roads (20%)
which are earmarked for reconst-uction might yleld significant traffic to
justify upgrading to the sealed and gravel categories, respectively.

Finallv, and most lmportant, there are sufficient funds in the
proposed USAID loan to allow only for reconstruction of about 20-25% of
the entire network. There dare alao a significant number of existlng
gravel and earth roads which do not carry enough traffic to justify even
thelr curvent type of conatructlon. Therefore, due to expected low
traffic and not enouzh funds to reconstruct all the km in bad condition,
707 of the unacceptable gravel clagsification and 89% of the unacceptable
earth classitication were dropped from consideration.

9.5.2. PReconstruction Progran

Table 19 shows a digtributfon of the eligible km over the years of
the praject durlns which clvil works wilJl occur. The distribution of the
work wai assuned to be best {f 1t would start at a reduced level,
gradually Increase, and finally taper off 90 aa not to be too great a
load or a «gudden end of work tor the conatruction industry. The
percentages dere distributed ag follows:

YEAR: 14t 2nd 3ed 4th 5th 6th

Percectage: 10 15 20 20 20 15 = 100

S

/
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The budget for the reconstruction program was then prepared using
the total km and the activity unit costs (see Table 20).

It does not appear that the proposed reconstruction program will be
too great & burden on kabupaten staffs. A review of past experience
shows that DPUKs have been tendering up to five or more road work
contracts per year and {mplementing a combined force account and contract
value of Rp. 430 million {n road work per kabupaten per year. There
will, however, have to be {nmprovements made in contractor supervision
procedures (see Section 8.5) and the ability of a DPUK to take on the
work will depend on other factors such as the quality of contractors and
the amount of paperwork.

It must be emphasized again that the calculated program is
{1lustrative, and that the actual distribution of works during the
project will be made based on annual screening, which will be based in
turn on measured of traffic volume.

For pravel road reconstruction, the AWCAS method of construction by
gstages* using well-graded crushed aggregate 1s prefered because it
provides a Jurable surface appropriate for that volume of traffic as
specified {n the Kabupaten Road Design Standard. (Sece Section 9.1.)

Because no data were available in the inventory for bridges or for
calculating unit costy, bridge reconatruction was estimated to b« 10% of
the reconstrnuction program. This compares with 6% in the ADB Rural Roads
IT Project and 13% in the World Bank Highway Maintenance and Betterment
Project.

9.5.3. Maintenance Program

Tables 21 and 22 show the estimated reconstruction kilometers
distributed to each of the kabupatens in the first and the last year.

The-budget for the maintenance program was prepared in the same
ninner ag for the reconstruction program, multiplying the unit costs by
the estimated kiloneters for both the first and last years. The total
kilometers to he reconstructed for each type of rnad were added to the
first vear kilometers for the estimate of the maintenance program in the
year following the last year of reconstruction, labeled the 7th Year. As
in the reconstructioun program, bridsge maintenance costs were estimated
directly using 10T ot the total maintenance programs. See Table 23.

It 19 agsumed that the maintenauce program will be funded by the
GOI. The unit costa were calculated as direct cost only; therefore, a
percentage tor overhead and administration (35%) was assumed to arrive at
a total budget cost.

* Refer to Annex 22 for the description by Bob Nairn, paragraph 4.2,
page 28.
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Table 20
BUDGET FOR ROAD AND BRIDGE RECONSTRUCTION PROGRAM
3rd Trial - 12 July

Unft Total
Cost Coat
Rp(000)
per Km x Knm - Rp(000)
ROADS ;
Rehabilitation
o Rebuild Paved Road on 35,000 207 7,245,000
Penetration Macadam Pavement
o Rebufld Sealed Road on 25,000 302 7,555,000

Penetration Sealed Macadam
o Rebuild Gravel Road

- on Gravel & Select Mtrl. Surface 17,000 176 2,992,000
~ on Water Bound Macadam & Telford 20,000 755 15,100,000
o Rebuild Earth Road on Earth 9,000 629 5,661,000
Subgrade —_—
Total Rehabilitation Cost: 2,069 Km 38,548,000
Betterment

o DBST on Existing 29,000 189 5,481,000

Gravel & Select Mtrl. Surface
o Graveling on Exiasting Earth 22,000 126 2,772,000

Subgrade

Total Betterment Cost: 315 Ka 8,253,000

Subtotal Road Program: 2,384 RKm Rp. 46,801,000
BRIDGES:
Rehabilitation & Betterment
Asgume 10% of the reconstruction program

Subtotal Bridge Program: 5,199,000

TOTAL ESTIMATED DIRECT COST ROAD AND BR1DGE
RECONSTRUCTINON PROGRAM: Rp. 52,000,000

GOI/USAID PARTICIPATION
Assuze: 70% USAID  Rp. 36,400,000,000 = $32,500,000 *
302 GOI Rp. 15,600,000,000

* Note: Not includel: individual project administrative or indivect costs,
allocations for equipment purchase, TA, research, etc,
Assume Rp. 1120 = US$ 1.00

%
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Table 21
MAINTENANCE PROGRAM:
SOUTH SULAWES_E
(number of kilometers that can be maintained in years ona and seven)

3rd Trial - !2 July

YEAR 1ST | 4th 7th
TYPE OF ROAD S G E | § G E S G E
PINRANG Existing = 389 Km | | [
Km Increase Network 29 20 12
Total Km 45 108 - 74 128 12
| | | |
SIDLNRFNG RAPVANG Exlsting = 638 Km )
Krn Increase Network 233 45 71
Total Ka 66 - - 299 45 7
| | |
WAJO kxisting = 869 Km | | |
Ko [ncrease Network | | 48 101 54 |
Total Kn = - - - 48 101 54 I
| |
BOME, Existing = 1099 Ka | | T
¥a Increase Network | | 117 119 49 !
Total Ka , 20 35 42 : 137 15 91 {
[ | ] |
SUTURITIBR Exlsting = 786 Ka | I
¥Fm Increase Network | 59 83 48 |
Total Ka | 7 - - | | 66 83 48 |
| | | |
| | I
JEAFPONTO Fxisting = 394 Ka | | [
Km Increaae Network | 42 75 9
Total Km 37 85 82 | 79 160 91
| | | |
| | I
GOWA Existing = 548 Km |
¥n Inerease Network | 37 73 25
Total Ka 28 13 - { 65 86 25 !
]
| | [
YIARLY PROVINCIAL INCRFASE Ka : - - ] |I 565 516 204

t “IWINCIAL MAINTENANCE TOTAL Km | 203 241 124 |

768 757 328 |
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Table 21 (continued)
MAINTENANCE PROGRAM
SOUTH SULAWESI

7th |
Cale- Assign

YEAK 1ST 4th |

Cale. Agsign

PINRANG

Routine

Periodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

IsIssy
ASIsSsy

STDRAP

Routine

Perifodic

Routine
Smoothing
Regealing
Regraveling
Reshaping

-

» 1 1= %N

Yo ik >

WA JO

Routine

Perlodic

Routine
Smoothing
Regealing
Regraveling
Reshpaing

BONE

Routine

Perfodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

-
hoeonpkEHESNoMREOEIN WD W

]
OMNOOOONOOOOULO OO ON
.

L I |

1
[l il I L O B VO R R S A O )

e alR> >

BULUKUMBA

Routine

Periodfic

Routine
Smoothing
Regealing
Regraveling
Reshaoing

»

]
COoOOoONFOO
.

P

JENEPONTO

Routine

Perlodlc

Routine
Smoothing
Reseallng
Regraveling
Reshaving

R W

DY
—

GUNA

Routine

Perlodic

Routine
Smnothing
Xesealing
Regraveling
Reshaping

~ 3
» | == 2§ Nt

t
3 |~

LM LBL NI WLWLIWLWW SO

COO0OONMF OO O WO
.

TOTALS
PROVINCE
SULSEL

Routine

Perlodlic

Routine
Smoothing
Resealing
Regraveling
Reshaping

I
I
I
|
I
I
I
I
|
I
I
|
I
|
|
!
I
|
I
I
|
[
I
|
I
I
|
I
I
[
I
I
I
[
I
I
I
I
]
I
I
I
I

———

N
Ny 2N » | w

NN » ) g
—— — S o

* Most districts only need an
have this work perforaed by
SIDRAP has enough sealed Km

average of 0.2 crews for resealing.
the DPUK Reconstruction (Force Account) Crew.
to warrant its own crew, keep all the kabupatens uniform.

Perhaps it s best
Even though

Ho. ot Ktlometers/Crew/Year|
Tvpe of Road - Inventorv

Rashantnn

T RESOURCEL CALCUIATIONS ]

| |

I KABUPATEN ROAD MICE WORK | Sealed

| Routine Routine | 60

| Smoothing | -

| Perfodic Resealing | 1350
Regraveling ‘

Gravel

100
400

450

Hoan

[ Earth

——— ——
]

/A
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Table 22

NTT

3rd Trial - 12 July

(number of kilometers that be maintained in years one and seven)

YEAR | 15T | 4th | 7th |

TYPE OF ROAD |75 ¢ E G 3 G E |

KUPANG Exiating = 756 Km | | J
Km Increase Network | 21 19 32|
Totai Ka | 20 69 - 41 188 32 =

|

]

T.T.S. Existing = 430 Km |
Km Increase Network 25 107 119 |
Total Km = - - - 25 107 119 {

| |

BELU Existing = 494 Km )
Kn Increase Network 17 83 2 |
Total Km |l - - = 17 83 2 }

| |

MANGGARAL Exigting = 1416 Km | |
Kn Increase Network | 28 75 126 |
Total Kn 5 - - 33 75 126 }

[ | |

NGADA Existing = 1000 Km | I
Kn Increase Network I 11 59 90 |
Total Km ll - - - 11 59 90 :

i |

SIKCY Existing = 331 Km | l
Ko Increase Network | | 4 14 21 |
Total Ka ; 22 29 46 | 26 43 67 lI

| |

SUMBA BARAT kx: .ting = 464 Km | I { |
Ko Increase Network i 27 83 16 |
Km Increase } - - - 27 83 16 :

| | |

YEARLY PROVINCIAL INCREASE Km | - - - | 133 540 425 |
PROVINGCIAL MAINTENANCE TOTAL Km | 47 98 46 | | 180 638 471 |
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Table 22 (continued)
MAINTENANCE PROGRAM

NTT

YEAR

MAINTENANCE CREWS CALCULATED AND

ASSIGNED

7th
Calc.

1ST 4th |

Assign Assign

KUPANG Routine

Periodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

|
lcale.
|
[

— — — .
.

1SIssy
- %] =
3Isyssy
7~

- W

T.T.S. Routine

Periodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

]
HOOONMFOOO N

BELU Routine

Periodic

Routine
Smoothing
Resealing
Regraveling
Reshaning

.
LWL RLS B

Y e

MANGGARAL Koutine

Perlodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

{
COoOONMHHOOO
L] . o -

NGADA Routine

Periodic

Routine
Smoothing
Resealing
Regraveling
Reshaping

-
Lo LSlLN O

Y

1
QO

SIKKA Routine

Periodic

Routine
Smoothing
Resealling
Regraveling
Reshaning

(=N = o
- .

SUMBA
BARAT

Routine

Perlodic

Routine
Smoothing
Regsealing
Regraveling
Reshaping

= %1

LI |
L] -
L I S L [l o I Ll S RO B SRR B [N T [

.
LINMN DN - W

[

]
OCoOocoOoOHOO
o o -

[}

~le~") 3

TOTALS Routine

N.T.T. Periodic

Routine
Smoothing
Reqealling
Regraveling
Reshaping

I
I
I
!
I
I
I
I
|
I
I
I
I
]
!
I
I
I

[ 3 B XY ]
SN RN

1
|
l
|
I
I
I
I

% All districts need leas than 0.1 Resealing Crews.
Reconstruction (Force Account) Crew.

performed by the DPUX

RESOURCE CALCULATIONS

I No. or Kilometers/Crew/Year]
| Tvpe of Road - Inventory |

I

|

‘ KABUPATEN ROAD MICE WORK | Sealed Gravel | Earth |
Routine Routine | 60 100 | 125 |

| Smooth'ng I - 400 | 400 |

|  Perfodic Resealing | 350 ~ | - |

| Regraveling | -~ 450 | -

I Reshaping i - 200 | 200 |

Perhaps it 1s best to have this work
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Table 23
3rd Trial
BUDGET FOR ROAD AND BRIDGE MAINTENANCE PROGRAM 12 July
| untt | | 1at YEAR | | 7th YEAR
TYPE OF MAINTENANCE | Cost | | | Total [ Total
WORK Km Km Cost
Rp(000) Rp(000) Rp(000)
| per Km | | |
| 1 |
ROADS ¢
Routine and Periodic
Maintenance
o On Paved and Sealed Roads
~ Routine Tasks | 510
~ Periodic 680 | N |
Subtotal Paved and Sealed | 1,190 | | 250] 297,500 || : 948 | - 1,128,120
o On Gravel Roads |1 | l )
| ‘
-~ Routine Tasks 360 |
~ Somoothing 70
-~ Periodic Regravellng 800
- Periodic Reshaping i 255 | ; K
Subtotal Gravel = 1,485 ] 339 503,415 1,396 2,073,060
o On Earth Roads |
Routine Tasgks 150
- Saoothing | 70 |
- Perlodic Reshaping | 255
Subtotal Earth 4~5 | | 170] 80,750 799 379,525
I N B
BRIDGES: } l { { l
Assunme 10% of the cotal I |
Maintenance Program | 97,963 { 397,856
| | | I
Subtot1l Direct Ruad and Bridge | | 979,628 | | 3,978,561
Maintenance Program | | ' | 1
I |
Adointstrative Cost @ 352 | | | 342,870 | | i 1,392,496
| |
TOTAL ROAD AND BRIDGE | | 1,322,498 | | | 5,371,057
MAINTENANCE PROGP | I | mmmmmm——— | | | mwm———
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9.6. EQIPMENT PLANNING
The characteristica of the equipnent fleet should be related to the
equipment needs for the maintenance and reconstruction work to be
performed and on the availabjlity of existing adequate equipment to do

the work.

9.6.1. Equipment Needs

Maintenance Equipment. The criteria adopted for calculation of
required quantities or maintenance equipment are described in the
following pag=a.

The first step ls to identify the type of equipment needed for a
crew to perform road maintenance activities. Table 14 in Section 9.2
indicates the types and quantities of equipment for the following
activities:

1) Routine Activities

1 Dump Truck (3.5 ton)
1 Hand Compactor
1 Paddle Wheel Mixer (for cold mix), 0.5 m3

2) Smoothing
1 Motorgrader (100 HP)
3) Reghapning

1 Motorgrader (100 HP)
1 Vibratory Roller, self-propelled, 6 ton
1 Water Tank Truck, 4000 1.

4) Regraveling

1 Motorgrader (100 HP)

1 Wheel Loader (1.2 M3)

1 Vibratory Roller, self-propelled, 6 ton
4 Dump Trucks (3.5 ton)

1 Water Tank Truck, 4000 1

Note: Resealing (s a perlodic maintenance activity. It will be
performed by the reconastruction group while doing asingle and
double surface treatment until such time as there is emough work
every year to occupy a complete resealing crew. The equipment
needs for resealing are considered under reconstri :tion group
requirements.
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5) Resealing

1 Asphalt Sprayer, 800 1., towed
2 Dump Trucks (5 ton)
2 Tatlgate Chip Spreadere i
1 Rubber-tired Roller (11 ton), self-propelled
1 Flat Bed Truck (3.5 ton)
6) Other

1 Flat Bed Truck (3.5 ton)
1 Concrete Mixer (0.25 m3)

At the beginning of the first year of operations, all kabupatens
should have equipment for:

. Routine Activities,
. Smoothing and
. Reshaping.

That 13, one each: motorgrader, dump truck, vibratory roller, water
tank truck, hand compactor and paddle wheel mixer.

The next step {s to obtain the number of crews required for each of
the maintenance activitieq. The calculated number of crews were shown in
Tables 21 and 22, tor the beginning of the first and seventh years of
operations. lhe calculated number of crews are given in fractions. A
rational approach was taken to combine the fractional amount of work
required for equipment of the same type. For example: smoothing,
reshaping and regraveling all requlire a motorgrader. The gum of the
fractions of notorgrader needed for each activity gives the total number
of required motorgraders. If the sum {9 above a full number, for example
1.1 or 2.1, then an additional unit {s added. Tables 24 and 25 are
anplea of the cilculations done for each kabupaten. They summarize the
caleulited and agatgned quantitiea of equipment required in the 18t and
7th year of operations. A complete get of tables for all kabupatens 1s
fn the Annexes.  The same reasoning applies to other type of equipmeant
such ag:

Vibratorv Rollers (needed for reshaping and regraveling),
Water Tank Trucks (for veshaping and regraveliny), and
Dump Trucks (for routine activitles and regravelirg).

find compictors are used for pot-hole patching of asphalt-paved
surface. Pecause thia activity f{a not done all the time, the quantity of
hand compactors needed {3 egtimated as a fraction (502) of the number of
routine 1ctivity crewa.

Paddle wheel mixer quantitieq are calculated as one unit per
kabupaten. This unit will be located in the workshop yard to prepare and
astock cold mi{x for pot-hole patching.



Table 24

EQUIPINT NEZEDS POR ANNUAL ROAD MAINTENANCE PROCRAM

PMOVINCE: SOUTH SULAVEST KASUTATEN:  PINRANG TEAR: et
MAINTEMANCE ACTIVITY T wnsex T Eyuipaent ~ Per Crew 1
ITEH | TITLE I OF T Dusp | Fotor | w eel 1 Vibrat. | water (rlat Bed | Fand T Faddle Wheel | Concretel
] | EwS | Truckl Craler| Loader | Roller ! Truck | Truck | Cospact.l Mizer Mizer
T T T T T T ] ! T T
1 T Routfne Activities i 1.5 T 1.9 1 - i T - ] ~ - T 19 1 1.9 -
T 1 S=aootning | 03 T - oo 310 - i - T i - 1 - 1 = -
3 T Rearapt-g¢ 1 MRS i 0y - i g5 T 0 s - i -~ i - T - I
4 | Reqravelinag i 0.2 T A%®f 32 | Q.2 I [ T 0.2 1 - 1 - 1 - T -
5 T Otrer 1 1.0 T - ] - 1 - i - T - i 10 1 - T - T 1.0
T Total Calculated 1 T3% 1 1.0 1 0.2 T 9.7 1T o7 T 1.3 1 1.3 1 15 T 1.0 |
e et L I | { | |emenaenee | i 1 | |
| Total Aasigned 1 [ 11 [ | 1 [ U R | { 1ees | 1t | 1 [
eeccs|anrassaenccennacnencnn|stcncnnnn|sannnn)] =1 | ! | | | | |

AOTE: TOTAL CALCULATID guactities of equipnesnt fer crew reflect the equipaect needed in the lst year of caistenance
operaticns
TOTAL ASSICHED quactitlies of ejulpsent per craw reflect the eguipment aecued thidwah the c4 vear but delivared at
the tegincicg of the lat year of cmalotescacce cperatfoas.

. Water tack truck {a not ceeded for reshapicg activity vhen the surface is moiat.
L Duzp trucks are needed for regraveling as a cosplete group of 4 unitas.
Lol Kand coapactora ace needed as approx. one-half of nuater of crews for routine activities.

asst Paddle wheel aixer {s estiaated a» ona unit per kabupaten.

-801~
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Table 23

ECUIPMENT NEEDS FOR ANNUAL ROAD HAINTENANCE PROGRAM

PROVINCE: SIUTH SULAWES! FASUPATEN  PINARANS YUAR. 7th

T MAINTENANCE ACTIVITY NU~3ER Equtpzent - Fer Crew

i
frrenl TITLE | of T Buazp | ™ator | = cel 1 vibrat, | water itlat Led | Hand T Faddle wheel | Concrete
| i !l ®E~S | Truck] Crideci loadar | 7cller | Truck | Truck | Compact.l Mizer Mizer
T 1 T i i i I T 1 T 1
T1 | Routi-e Activitirs ¢ 26 1 2.5 | - 1 - T - | - [N 2.6 -
T 2 | S=octhing T 3 3 T - P 0.3 | - T = i - T - T - - -
T3 1 Restapinz T o7 1 - 1 uv71 1 - i 0.7 1 0.7% 1 = T = = =
] &4 1 Rezraveltng T 3.3 1 «**] 03 1 G3 1 63 103 1| - - - -
I 8 | otrer T 1c 1 - 1T -"T -~ I - i - 1 1.0 - - 1.0
: Il Total Calculated II ‘I 6.6 : 1.] : G 3 i 1.0 'l 10 IF 1.0 2.6 2.6 . 1.0
I | Totel Asstgaed | b2 [ I (I I amee | jeeee |1

NOTE: TOTAL CALCULATED quantities of vgatpzeat per crev reflect the equipaeat needed in the 7th year of saintepance

operatiocs.
TOTAL ASSICNED quantities of equipaenl per crew reflect the equipaent needed in the 7th year but delivered

at tre beginalog of the 4th year of majntecance operationa.

L] Water tazk truck is not needed for reshaping .czlv‘l:-y vhea the surface is moiat.

¢  Duap Trucks ars needed for repravellicg ae coaplete group of 4 untts.

a=e  Jand compactors ara peeded as approx. oce-half of suabar of crews for routins activities.
asee pyddle wheel aizer 1s estimated as one unit per kabupatasn.

~-601-
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Flat bed truck and concrete mixers are needed for other types of
maintenance work such as bridge and drainage structures repairs, sign
maintenance, etc. One unit per kabupaten was estimated.

A wheel loader i3 needed for regraveling opcrations. Whenever this
operation is performed on a scale requiring a regraveling crew, one wheel
loader will he added to the list of required equipment. A regraveling
crew 13 either formed at the beginning of the first or at the beginning
of the fourth year of operations, depending on the requirements of the
work program. If the crew ts only formed in the fourth year, at that
time the following equipment should be added:

1 Wheel Loader
4 Dump Trucks

Table 26 shows an example of the quantities of equipment required for
each kabupaten at the beginning of the 18t and 4th years of
operations. The projected needs for the 7th year are to be delivered
at the beginning of the 4th year. A complete set of tables for all
kabupatens 1s in the Annexes.

The requirements are limited to units needed for the direct
performance of road maintenance operationa. Support equipment such as
plck—up trucks, jeeps and motorcycles are planned separately.

Reconatruction Faquipment. The following criteria were taken into
consideration tor 4electing the types and sizes of reconstruction
equipment:

1) The type of road and number of kiiometers of reconstruction work
were shown tn Table 19 in Section 9.5. This table shows that
approximately 2/3 of the work will be done in rehabilitation and
betterment of gravel and earth roads.

2) Large sized equipment is omitted because of the limitations on the
width of road.

3) Uniformity with existing types of equipment is preferred to
facilitate repairs and operations.

4) Complex equipment is ommitted.

§) The capacity of the equipment is a function of the volume of
reconstruction work.

6) With the exception of crawler type bulldozers, all the equipment
moves on wheels.

Ivpes and quantities of equipment required for composing a basic
spread for each kabupaten are shown on Table 27.
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Table 26

EQUIPMENT REQUIREMENTS:

ROAD MAINTENANCE EQUIPMENT

Kabupaten: PINRANG

Province : SOUTH SULAWESI

Required at

|
TEM| TYPE OF EQUIPMENT Beginning [ Beginning
No. | of 1lst year|of 4th year
{
1 | Dump Trucks, 3.5 ton 6 7 |
|
2 | Motorgrader, 100 HP 1 2
I
3 | Wheel Loader, 1.2 m3 1 1
[ ]
4 | Roller, Vibratorv, gself-propelled, 6 ton | 1 1
| | |
5 | Water Tank Truck, 4,000 lt. | 1 | 1
| ]
6 | Flat Bed Truck, 3.5 ton | 1 1
I |
7 | Hand Compactor | 1 1
] | |
8 | pPaddlewneel Mixer, 0.5 m3 | 1 | 1
| | |
9 | Conerete Mixer, 0.25 m3 | 1 | 1
I | ] |
|
I
|
|
|
|
|

Obs. - Regraveling operation starts at
the beginning of 1lst year,
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Table 27

EQIPYENT REQUIREMENTS:
RECONSTRUCTION EQUIPMENT

(for each kabupaten)

Item Type of Main Quantity
No Equipment Characteristics Required
at beginning of lst year
1, Bulldozer w/ 100 Hp, 12 ton. One
Ripper

2. Motorgrader 100 HP, 9 ton. One

3. Wheel Loader 80 HP, 8 ton. One
Articulated, 1.2 m3

4, Roller, Vibratory 65 HP, 6 ton. One
Self~propelled

5. Roller, Rubber-Tired 80 HP, 8-15 ton. One
Self-propelled

6. Agphalt Sprayer 800 1., one-burner, One

w/spray bar Towed

7. Dump Truck 130 Hp, 5 ton load Four
capacity.

8. Tailgate Chip Spreader To fit 5 ton dump truck Four
9, Water Tank Truck 130 HP, 4.000 1. tank One
w/spray bar Water pump driven by PTO
10. Flat Bed Truck 45 HP, 3.5 ton capacity One
11. Rock Crusher/Screens 30 TPH, portable, One

Electric generator get

in

The same reasoning applies to the selection of wheel loaders, vibratory

The hulldozer should come equipped with a ripper.

the quarriea and to assist in the road work.

It will be used

The size and type of motorgrader should be the same as the ones
recommended for road maintenaace due to the criteria mentioned earlier.

rollers, water tank trucks and flat bed trucks.

asphalt sealing, but could also be used for the compaction of aggregate.

A rubber-tired roller ia necessary primarily for the work related to

/,.

i
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The asphalt sprayer should come equipped with a spraybar for work on
sealing and resealing of roads. The capacity ia dimensioned to the
volume of work expacted to be performed.

Dump trucks for the reconstruction group are of a size and capacity
larger than the ones used for road maintenance. The recommended type has
a more powerful engine ot approximately 130 HP and a G.V.W. (Groas
Vehicle Weight) ot at least 8.5 ton. The dump body should be of heavy
duty construction and with a minimum struck capacity of 3 a3,

Tailgate chip apreadera should be dimensioned to £it the dump body
when used on asphalt sealing operations.

A rock crugsher/screening plant should be provided to the kabupatens
which do not have access to a commercial source of crushed aggregate. It
should be portable to accompany the reconstruction group while performing
its rehabilitation and betterment programs throughout the district.

Maintenance and reconstruction ~quipment needs for the first year

are summarized in Tables 28 and 29, for South Sulawesi and NTT,
respectively.

9.6.2. Availabilitv of Fquipment

The types and quantities of existing operational equipment now
available in the 14 kabupatens {or road maintenance and reconstruction
are summarized in Tibles 30 and 31. .

The information was obtained from the P.T. Hasfarm reports. Only
equipment {dentified as suited for road maintenance and reconstruction
and onlv equipment {n good and falr condition have been included in the
tables. Deadlined equipment was omitted.

Fqulpnent availability varles greatly within the provinces. In
South Sulawes!, one kabupaten that received OECF equipment (SidRap) has a
total of 29 unity in operatfonal condition. Others such as Gowa have
only one plece of equipment. The same contrast 1s aseen {n NTT with
varlations from 43 units (Belu) to 8 units (Sumba Barat).

Hote that these total numbers include minor pleces of equipment guch
as hand compactors. Common and abundant types of equipment in the
kabupatens, such as three—wheel rollers, are left out.



SUMMARY OF EQUIPMENT NEEDS IV 18t YEAR ~ MAINTENANCE AND RECONSTRDCTION

Table 28

Province: SULSEL

PINRANC |  SIDRAP 1 WAJQ ] BCNE T GOWA 1 JENEPONTO BULLUXINMBA
TYPE OF EQUIPMENT MICE 1 abC | NTCE ! REC 7 ®ICE T RECT MICE T aEC T MICE | #EC | MICE | REC MICE | REC TOTAL
T | T 1 ¥ [ T i 1 [ i i
Bulldorzer 100 HP, 12 ton L D U A T T U - I T e T T T T | 7
Motograder 100 HP | I N N N T O O VO D U T U R U O U | 2 T 1 T 51 15
Wheel losder 1.2 =) 1 P 1 10 T 1 1 6 T 19 71 1 1 6 1% 1 i1 1 o 7T 9
¥oller, Vitratory © toa | I 17 T 11 T 1 T 1773 R IR T 7 1 [ T 3 1 T 14
Roller, Ruster tlred T - T 17T -T1— T -—T71 7T - 117717 - T 11T = T 17T = 1 7
Asp~alt Scraver, 800 1. | = T 171 = 1 1 io- IR [ i1 1 - [ S | - T 7
Duap Truck, S to I = T & T ="T"« T =" T & T =7 ~ 1T =~ 1 <« 1T = T «~1 - T 4 28
Tatleate (“M1p Spriadec I - T 4 - 1 4 T - T & T - T e 1 - T & 7 - 1 4« T - T 4 28
Vater Ti-k track T 1 7v1r T v T v 7+ 7 Y 1 1T T 1 T 1 T 17 1 11, 1 11 14
Flav Tci T~ ! T T 1 1 7T 1 | DS T 71 T T 7 i1 T M t 1 1 I [ Ie
Rcecw Crusher = T 1 1 N Y [ 1 1 T = T 1 T - i1 - [P - I3 7
Dusp lruck, 3.5 ton. T 6 I -1 3 T - 71 I - 1T 3 i - 1 2 T = 1 7 Y o= 7 P - 25
Hand Ccapactor | I 1 T - T 1" 7T -"T1 - 1 1 - 1 1 - 1 - 7
Paddlewncel Hizer 1 P~ i 1 = 11 T =1 1 =1 T - 1 - T - 7
Concrete Hizer -1 T = 1 T -—T 1 T - 11 - T 1 - 1 = 1 ~ 7
T T T T I I I T I

711~
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Table 29

CMRARY OF EQUIPVENT NEEZS IM 180 YEAR - “AINTENANCE AND RECCHSTRUCTION

Province Ly

T FUFANG s T3 i 8110 1S “ha BAIAT | MANGGARAL | WoALA T SIMKA ]
TYPE OF EQUIFMENT T ™72 ¥ FEC T w7CE T PEC 1 ®MiCe | rec | =°Ck | kel | MILE | REC 1 wiCE 1 FEC 1 MICE | REC TOTAL |

T T | 1 I i i i T T T | ] l
Bulldozer 1 P 12 tea | | R U A D U - T Y AL A O AL O e T 7
Hotorgraler Y3 [ I A N U I O T U I D N A R I R | 14 i
Wheel loade 1 2 M) T 1 N R A T N T U I N 1 1 F] ]
Holier, Wit 3 i~ 6 ten 1 1 71 : 1+ 7 1 T 1 71 1 1. 1 T 1 7 1 T % 7 1 111 1 14 |
Roller, Ru* Tirea i - 1 1 1T -7 71T 7T - T 11 =7 7 =113 77171 - 7 I
Asphalt S.1. = soo 1 1 - 1 1 1T - T 1 T = 7 1 1 - T 11 = T 171 <~ 7T 13 = ? {
BuIp Truca 2 R R I R A O A I R R T e 2 ]
Tatlrate - oreader T - T <« I - IS i - i« 7 - P~ - . - T « 1§ - IS )] |
Later oz x N A S R R N U T W T T U S S N D A R N 14 |
Tlat Bec or = T 1 T L 1 1 T 1 T < i L 1 1 T 1 1 1 {1 1 T T 1 1 1 1 BRI }
Rock Crusne i - T T T -—T 1 1 - T I =-"T"17 7T - 711 = 1 7
fusp Touck, 3 5 toa. ] T = 1T 3 = TR Y oo= 1 T~ -"7 1 | I T =" > - 1b
Mand Coatactor T 1 T =1 1 T - T1 T - T 1 - 1 1 T =1 1 i - i 1 ~ 1]
Paddlevheel Mizer T 1 [ - T 1 T =71 T -=7T1 - 1T 1 T -——T1 1T -71T 1 - 7
Toucrete Hizer T L 1 = T 1 1T =71 1T T =11 =T T T =T T T =3 1 = 7

| 1 I 1 i 1 1 ' i i 1 ]

-S11-
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9.6.3. Reallocation of OECF Equipment

An analysis of the curvent utilizatrion of OECF equipment shows that
some kabupatens are not using their equipment efficiently and that some
units rem {n {dle for large periods of time. This gituation hasg prompted
Bina Marga to reassign some OECF units to other activities.

A reallocation of OECF equipment within the fourteen project
kabupatens i3 recommended. This will greatly reduce the number of new
units that muat be procured. Furthermore, the existing OECF fleet of
dump truck«, motorgraders and wheel loaders could then be assigned to do
road maintenance, leaving the heavier reconstruction work to the new
units belng procured. It should be made clear that the kabupatens that
are having some of their equipnment reallocated will be receiving newer
units that will form part of the reconstruction group. The recommended
reallocation of OECF equipment is shown in Table 32.

Table 32
REALLOCATION OF EQUIPMENT

Type of Equipment Reallocated Reallocated Number of
Prom To Units

SOUTH SULAWESI

Motorgrader Pinrang Gowa 1 Unit
Komatsu GD-31 Sidrap Wajo 1 Unit
Bone Bulukumba 1 Unit
Wheel Loader Bone Bulukumba 1 Unit
Robelco LX300 Sidrap Wajo 1 Unit
Jeneponto Gowa 1 Unit
Dump Truck Bone Bulukumba 4 Units
Toyota Dyna Jeneponto Gowa 4 Units
Sidrap Wajo 4 Units
Rubber Tire Pinrang Gowa 1 Unit
Roller
Kawasaki KR 200 Sidrap Wajo 1 Unit

Bone Bulukumba 1 Unit
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Table 32 (continued)

NTT
Type of Equipment Reallocated Reallocatad Numbaer
Fronm To of Units
Dump Truck Belu T.T.S. 4 Unita
Tovota Dyna
Balu Kupang 4 Units
Manggaradi Ngada 3 Units
Manggarai Sikka 4 Units

Calculations for reallocating equipment were made taking into
consideration :he equipment requirements for the first year and the
current availability of operating equipment (Tables 30 and 31). The
balance of equinment requirements after reallocction of OECF equipment 1is
pregented in Tables 33 and 34 for South Sulawesl and NiT, respectively.

9.6.4, Faulpment Procurement Requirements

The balance of equipment needed for road malntenance and
reconatruction at the beginning of the first year of operations and after
reallocating the existing OECF equipment was shown in Tables 33 and 34.
To estimate the total equipment procurement requirements for the duration
of the project, ir 1s necessary to add:

« Fquipment needed at the beginning of the 4th year of operations
(as the raconstruction program advances, additional kilometers
of road w!ll be i{n need of maintenance.);

« Equipment needed for replacements; and

' Support ecquipment.

The required total amount of road maintenance equipment at the
beginning of the fourth year of operations is shown in the Annex 1. The
increase in numbers tepresents the additional equipment that would be
required to maintain the rehabilitated sections of road.
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Except for replacement units, {t {5 estimated that no new
recongtruction equipment i3 needed {n the fourth year because the
reconatruction spreads are basically formed by new units acquired at the
beginning of the project.

9.6.5. Equipment Needed for Replacement

A replacenent program lor existing equipment should be considered for
the heginning of the fourth year of operations, estimated to occur in
1991. In calculating the amount of available equipment to be used in the
}ro]ect, only units in good and failr condition were considered. The bulk
of the OECF heavy equipment {5 in pood operating condition because of the
continued agsistance provided by ALKAL in the form of mechanical repalrs
and supply ot spare parts,

The exceptions are the 3.5 ton dump tirucks. As discussed earlier in
this section, these trucks are under dimensioned for the type of work
currently belng done. This problem should be svlved when heavier new
units are brought {n to do the reconstruction work.

'The present fleet of 3.5 toun dump trucks amounts to 117 unitg. The
estimated need for this type of equipment at the beginning of the project
{8 43 unitg reserved atrictly for maintenance work. Thus, most of tne
kabupatens will start the project with twice as many light dump trucks as
necessarv. Because of thelr sparse utilization, it {3 quite possible
that many of these units will still be available for continuing light
maintenince werk tn 1991, However, considering that thege units are
currently 4 yerrs ol and will be about 9 years old {n 1991, it 1is
prudent to assume that a4 new fleet of 43 3.5 ton dump trucks snould be
added ag replacements at the beginning of the fourth yezr of operations.

The total numher of hours of operation for the existing heavy
equipment {4 not accurately known but a rough estimate can be made from
the Hasfara reparty and from a few units observed {n the field. An
average of 600 hourg ot vperation per year 1s a realistic figure to
calculate the current number of hours worked.

The OECF equipuent currentlv availlable averages 4 years of age or an
estimated 2400 hours operated. Therefore 1t can be assumed that the QECF
heavy equipnent would atill be fully operational in 1991. Only a few
units of heavy equipnent aobtained from other sources should be considered
for replacement. These units are identified in Table 35.

147
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Table 35
ESTIMATE OF EQUIPMENT REPLACEMENT
Tvpe of Fquipment Manufacturer Model To be Replaced
in 1991

Wheel Loader KIMCO JH600 1 unit

Flat Allis 5498 1 unit
Stone Crusher Barata DDV1 4 units
Dump Truck Toyota Dyna BU-30 43 units
Motorgrader Komatsu GD-31 . 3 units

Caterpillar 120 1 unit
Bulldozer Caterpillar D6C 1 unit

Caterpillar D76 1 unit
9.6.6. Support Eau , .ent

The requirement for support equipment for the maintenance and
reconatruction programs was prepared taking into consideration the
following:

Each DPUK should receive one Jeep four-wheel drive vehicle and
one pick-up truck (1/2 ton) to assist the Road Section and the
Equipment Section in carrying out inspection and administrative
dutles. One pilck-up truck (3/4 ton) should be assigned to each
reconastruction group.

Maintenance crew foremen should be equipped with motorcycles as
a means of tranaportation. The quantity of motorcycles required
i3 in direct proportion to the number of maintenance crews
formed for routine activities, reshaping and regraveling work.

tubricatien trucks, mohile workshops and lo~Boy truck-trallers
should be based and operated from ALXAL workshops. These unita
should be asslgned excluilvely to assist in the maintenance and
mobilizatlon of the reconstruction group units.

SSB radlo equipment should be provided to be installed in the
DPUK workshops, Ln ALXKAL workahops and in the reconstruction
group pilck-upa (molLile units). As che World Bank I Project has
recently acquired SSB radio equipment for 25 kabupatens in Java
and Sumatra, specifications and frequencies will have to be
checked with Bina Marga.

A distribution of the support equipment is shown in Table 36.
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Table 36
SUPPORT EQUIPMENT
Total Digtributed
Type of Equipment Quantity to Observation
Jeep 4 x 4 14 14 DPUK One unit for each DPUK
Road Section
Pick~up (1/2 ton) 14 14 DPUK One unit for each DPUK
Equipment Section
Pick~up (3/4 ton) 14 14 DPUK One unit for each DPUK
Reconstruction Group
Lub Truck, T4 " 4 ALRAL One unit each based at:
68 HP A ALKAL 1in Kupang
ALKAL in Waingapu
ALKAL in Ende
\ ALKAL in Ujung Pandang
Hobile Workshop, 1 1 ALRAL Based at ALKAL in
68 HP . Ujung Pandang
LO-Boy Truck/Trailer 4 4 ALRAL One unit cach based at:
(12 ton) ALKAL in Kupang
ALKAL in Waingapu
ALKAL in Ende
ALKAL in Ujung Pandang
SSB Radio, base 32 14 Reconst. One cach, mobile units.
and mobile unitg Groups One each, DPUK Wor'shops.
14 DPUK
4 ALKAL One each at:
ALRAL in Kupang
ALKAL {n Waingapu
ALKAL in Ende
ALKAL in Ujung Pandang
Motorcycles 45 26 Maintenance One for each Maintenance
Crews i= Crew Foreman at:
S. Sulawesi Pinrang - 4
Sidrap -~ 4
Wajo -3
Bone -4
Gowa -3
Jeneponto~ 5
Bulukumba- 3
19 Maintenance Kupang =~ 4
Crews in NTT TTS -3
Belu -2

Sumba Barat - 2

Manggaral -3
Ngada -2
Sikka -3

/7
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9.6.7. Faulpmentr Procurement Cogt Fstimate

Table 37 lists the equipment to be procured in the first year of the
project plus the additional units to be procured mid-way in the execution
of the project, estimiated to be in 1991.

The initial procurement cost {s comprised mostly =I heavy equipment
necegsary to perform road reconstruction work. Bagsically, fourteen
spredds of equipment would be grouped in the earlv stages of the project
in order to bring the the highly-trafficked links of road network in the
kabupatens to maintainable condition.

All support equipnment, comprised primarily of light vehicles, jeeps
and motorcvcles, should be made avallable at the same time to ensure the
mobility of {nspectors and foremen t2 travel to the work site. These
vehicles ahould be assigned exclusively to the project. For this purpose
existing avillable vehicles in the kabupatens were considered as
additional support equipment and were not subtracted from the total to be
procured.

The total cost of US $11,136,255.00 represents the estimated maximum
anount that would be spent on road equipment throughout the project.
Tuls 1s based on current avallable prices of equipment of primarily
Japanese origin, except for some Indonesian made equipment. Tt is
estimited that heavv equipment originating in the USA would cost
approximttely 401 more. It {s recommended that Bina Marga be responsible
for arranging competitive bidding for all of the road equipment.

Bina Murga may already own aome pleces of rew equipment that could
be assigned to the project. A case in point are four stone crushers
(Galden Stuar) seen bv the consultants in the yard at the ALKAL workshop
in Kupang. Thege four unity were wafting to be assigned to kabupatens
throughout NTT. One of thege units should be asstgned to each of the
kabupatens of T.T.S. 1nd Sumba Barat, respectively, thus eliminating the
need to acquire them and reducing the total cost by US $100,000.

It {9 recommended that an equipnent engineer be enpaged before the
beginning of the project to mike a comprehensive condition inventory of
the exlsting equipment {n all project kabupatens, as well as any
equipment that could be nmade avallable by Bina Marga. The equipment
enplneer could then select specific units te be transferred to the chosen
kabupatens betore the start of the project. There {3 also a possibility
that a few units of uned heavy equipment i{n good condition may be found
in the yvacds in Kupang and Ujung Pandang. However, the project should
not depend on obtatning much of its required equipment from the current
stock of Btna Marga. [t should he kept in mind that the USAID project is
a lonp-term one that will use up most of the life of even new equipment.
It {3 not advisable to start a road reconstruction program with old,
unreliable equipment. There will be reconstruction targets to be met
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Tabdbla 37

COST ESTIMATE C7 RECCASTACCTION AND MAINTENANCE RQUIPHMYNT

Iten Ruaber Total Ttea Nusber Total 1/
Regulred Cost {$) Reguired coar ($)
1. Eguipsent to be procured o the First Year 1I. Equipaent to be procured ia the Fourth Year (incl. replacesest}
Sylldozer 1CO HP, 12 toa w/Rinper ] £20,03C Bulldozer 160 HP, 12 ton 2 218,500
Motorgrader 10J HP 11 £62,220 Motorgraler 100 HP 14 924,020
Wheel loader 1.2 M3 10 502,533 Wreel loader 1.2 %3 12 792,000
Roller, Rutter~Ti{red 80 HP 5 200,200 Stcre Cruster 4 220,000
Asphalt Sprayer, 800 1 14 126,03 Dzp Truck 3.9 toa pY o] 1,725,000
Duap Trucks, 5 ton 36 1,3+4,000 Motorcycles 125 CC 29 40,200
Tatlgate Q:ip Spreader 56 168,000
Vater Tuack Truck 40GJ 1 11 435,030 Spares st 153 of equipment wvalue 587,953
Plat Bed Truck 3.5 ton 28 423,000
Stone Cruater )0 TPH, portsbdla b £0,000
Hand Ccapactsr 4 4,000
Paddle Wheel “ixer 14 $6,000
Concrete Mizer 8 24,000
Jeep 4 X & 14 126,000
Ptex Up Truck 1/2 ton 14 70,000
Pich~Up Truck 3/4 tos 14 112,000
Lubrtcation Truck 4 120,003
Mobile workshop 1 15,000
La-Buy Truck~-Trafler 4 160,000
553 Radia Equipaent a2 80,600
Motocrcycles 123 CC 43 54,000
Spares at 151 of equipaent value 864,600 .
- Sub-total 6,628,600 Sub~Total 4,507,633 -

TOTAL: US $11,136,258

17 Iacludes 102 for estimated facreass im pricsa.
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which will determine the amount of road maintenance that can be done.
The spread of equipment for reconstruction has to be kept as a complete
operating group and the inclusion of an unreliable wheel loader, for
exanple, would disrupt the whole operation.

9.6.8 The Ownership of Project Equipment

Ownership of all the equipment agsigned to the project should remain
with the Directorate Jenderal Peralatan (Bina Marga). The equipment
should be permanently assigned to the DPUKs (and be identified by code)
for exclusive uie in force account work. It should not be rented out to
contractors. The ownership of the equipment by Bina Marga will ensure a
Bina Marga lnterest in factlitating repair work from the ALKAL workshops
and also at 3ina Marga depots in Ujung Pandang and Surabaya. Ownership
of the existing OECF equipment has remained with Bina Marga and the
assiqtance given them by ALKAL has been satisfactory. However, it will
be necessary for DPUXg to be Informed and to understand the already
existing guidelines and policles {ssued by Bina Marga on this matte:.

9,6.9. Fnuloment Standardization

It 1g recommended that during bid evaluation, care be taken to
atandardire, a3 much as possible, to existing types and makes of
equipnent. MNon—itandard{zation would result in increased stockg of upare
parts, additionl training for mechanics and operators, additional needs
for speclal tools for major repairs, etc. The large amount of equipment
funded hy OFCP haa definitely standarized the fleet. Tables 8 and 9 Ln
Section 7 showed the predominance of equipment of Japanese origin in the
kabupitens being considered. The current configuration of operating
units {g a4 follows:

Motorsrader Komatsu GD 31 t13 out of 14 units (93%)
Bulldoser Komatsu DS50E 19 out of 11 units (82%)
Wheel Loader Kobelco LK300 216 out of 18 units (89%)
Rubber-Tired Roller Kawasaki KR-200 :7 out of 9 units (78%)
Dump Truck (3.5 ton) Toyota Dyna BU-30 :98 out of 116 (84%)

Moat of the major manufacturers of equipment have agents or
representatives in Indonesfa. The tables in Annex 22 summarize the
facilities that can be provided by some of the local firms and the name
of a person to contact for further information.

Moz
Pl #1107 0w, \.{‘/)/ e s
o 7 () Yac quﬁ a\)
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9.6.,10. Renting Fquipment Out to Contractors

It has been a common practice for DPUKs to rent out equipment to
amall contractors for road works. However, much confusion and
contradiction appear to occur in each kabupaten as to what type of
equipment can or cannot he rented out. This depends partly on who owns
the equipment (pusat, province or DPUK) and partly on what type of work
the equipment {s assigned to do (maintenance or construction). An
analys{s of the {nformation obtained from the P.T. Hasfarm reports and
obgervationa {n the field indicate that, as a rule, in South Sulawesi all
equipnent owned by DPUK as well as OECF equipment designated for read
maintenance can be rented out to contractors. In kabupatens Pinrang and
Sidrap, for example, OECF-financed stone crushers and dunv trucks are
fdentified as maintenance equipment and are being rented uut. 0ECF
reconatruction equipment, however, was not allowed to be rented out. A
summary of rental regulations in South Sulawesi {s included in the
Annexes. The regulations apply only to equipment owned oy DPUK and are
mide by the kabupaten governments themselves. Terms and rates thus vary
from kabupaten to kabupaten.

In NTT all equipment, regardless of who owns it and what work it
does, mav be rented out as long as the Cabang Dinas follows the terms
eatablished in:

"Keputusan Menter! P.U. (various)” for pusat equipment;
“Keputusan Gubernur (various)” for province equipment; and
"Peraturan Daerah (various)” for kabupaten equipment.,

Most of the equipment actually being rented out in both provinces is
road rollers, 15 these are the most common type of equipment in the
kabupaten public works fleets.

The Government ot Indonesfa is taking teatative steps to phase out
the DPUK rentals to contractors and te encourage contractors to obtain
their own equipment. This policy {8 newly in force for Public Works
offices at the natfonal and provincial levels but will, apparently, take
longer to be elfective at the kabupaten level due to: a) the fact that
most of the sm1ll contractors eligible for kahupaten work do not own or
nave saccess to equipnment other than that provided by the DPUK, and b) the
regulations on the dispesitlion or use of equipment owned by the
kabupatens ace under the authorit of individual Bupatis, not the
Ministry of Public Works. The gradual shifc to a system in which DPUK
equipment {3 not rented out could be facilitated by offering a continuity
of work to local contractors through multi-year contracts; this would
attract medium-4ized contractors who most probably do own some
equipment. Multi-yeir contracts would also help contractors to obtain
equipnent financing from local banks, or to make leasing or rental
arrangements with equipment suppliers or equipment hire firms.

1417
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Three of these equipment hire firms were contacted for information:

P.T. Amarta Karya (Jakarta);
P.T. United Tractors (Jakarta); and
P.T, Adl Jaya Lima Pradana (Ujung Pandang).

Some are partly owned by the government (Amarta Karya); others are
branches of large equipment agents (United Tractors) or are small
privately owned and operated firmms (Adi Jaya). In all cases, the rental
agreenents are very flexible. The equipment can be rented with or
without operational costs (fuel, oil, parts, repairs), the transportation
to the work site {s negotiable, and th. form of payments and down
payments ls variable. In general terms however, the firms provide their
own operators and mechanics and prefer to have all-inclusive rates for
fuel, oil, maintenance, parts, all repairs and mobilization (if within
re1sonable distances).

The types of equipment olfered range from vehicles and heavy
cauipmenr of all sizes, types and capacities to a few simple unita.
Anarta Xarya, which is assoclated with Public Works, rents the equipment
from the equipment pools eatablished at PU depots in many parts of the
countrv. Their equipment, however, is mostly older equipment, left over
at the end of a large national construction project and now idle or under
repalr in Bina Marga workshops or depots. A few of these units, 1if
avallable in the right place, would be useful to small contractors.

9.6.11. The Pronosed Eaulpment Management System

Kibupatens, with some exceptions, do not have the information or
procedures to manage equipnent effectively. Procedures for this purpose
are already developed and used, however, for Public Works equipment at
the provinetal and national levels. These procedures should also be used
by AID project kabupatens. The rationale for doing so is presented below.

The principal objective of an equipment management system is to
obtain maximum productivity from the equipment and the people who sgupport
the equipment. The four basic components and purposes of equipment
mainagement are.

Fouipment Control. This system conalsts of procedures to waintain
an up-to-date inventory of all units in the equipment fleet. The
{nventorv tdentifies all units of equipment corntrolled or owned by the
kabupatens, the present location of each unit, and who is responsible for
each unlt. It also provides information on the utilization of each
fndividual unit, the condition of the equipment, and the availability of
cquipment units for reassignment to other work.

L]
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Servicing and Repalir Management. Formal procedures are needed for
effective planning, scheduling and control of equipment maintenance and
repalr operations. A system of regular preventive maintenance of
equipment must be clearly defined and {ntegrated with the scheduling of
other work and control processes. The purpose is to ensure regular
attention to routine prescribed service so as to prevent excess wear
which may lead directly to breakdowns and more costly repairs.

To maintain control of repair operations, an equipment workshop job
order should be used. The form serves several purposes, including:

(] documentation of the problems with the unit and the wo-k that
is required;

o formal authorization for performing the work; and

o documentation of the actual labor hours, spare parts aml
materials used in the performarce of the work.

The workshop job order becomes the principal gource document for cost
data related to servicing and repair of individual equipment units.

Parts Management. Parts management uses a svstematic approach to
determine optimiun levels for varifous parts and supplies. It includes
formal procedures for purchasing, warehousing, stock control and issuing
of parts.

A key element of parts management involves maintaining parts 1in
atock at levels that are effective for equipment servicing and repair and
are also affordable. In setting these control levels the storemen must
consider factors such as the value of the items, their rate of usage, and
local conditions which mav influence the ease of procurement from local
gources. The managenent of {nventories of parts and supplies requires
effective control ot the issuance and recelpt of parts so that records
will accurately reflect current quantities of each.

Fquipment Costs. Analyses of the effectiveness of equipment use
require detalled records of the direct costs of operating and maintaining
the equipment. Cost data are also used tor developing equipment unit
cost rates (rental rates). The principal purpose of equipment rental
rates i3 to provide a means by which the actual costs of road maintenance
or reconstruction work can ba tdentiffed. When rental rates include
consideration of all equipment-related costs and when the amount of time
of equipment usage on maintenance or reconstruction work {s reported
(utilizatton), actial costs ot work can be determined accurately for
future planning and budgeting.

Rental rates provide a convenient and rellable means for preparing
performance-based road malntenance budgets in ways that permit comparison
of diiferent approaches as they relate to the amount of available funda.



- 131 -

There are several criteria and procedures commonly used for
measuring equipment usage as a basls for determining the rental rate:
cost per kilometer, cost per hour, cost per day, or cost per month. It
1s suggested that {n *he AID project, equipment unit cost rates for the
kabupatens be based on cost per dav of actual usage. This is the
simplest approach for preparing annual work programs and performance
budgeta. It also provides the easlest way of reporting actual equipment
usage. For calculating these unit costs, there are three general cost
elements: direct costs (parts, repairs, fuel, oil), indirect costs
(overhead {tems), and depreciation.

Which categories are to be included in the equipment unit cost rate
calculation will depend on the basic purpose of these rates. If rental
rates are to be uded for budgeting and control pirposes, the indirect
coats and /or the depreciation costs may be excluqsi from the rates.

It i{a proposed here that equipment unit cost rates (rental rates)
reflecting direct costs only should be adopted in the AID project for
preparing annual maintenance programs and budgets. This will simplify
budgetine and provide adequate budgeted funds for fuel, oil, parts,
supplies and repafrs. Thus the road work budget should not include line
{tems for fuel, oll, spare parta, supplies and labor for repairs.
Existing procedurcs at the provincial and national levels are gencrally
adequate for this purpose and should be adopted as the basls for
developing an equipment management system i{n each project kabupaten. The
following existing Bina Marga forms should be used:

o for ejulpment control:
- Buku Harian Peralatan
- laporan Pemakaian Peralatan (form LLP5)
- Laporan Bulanan Pemakalan Peralatan (form LBPP) ;

o for servicing and repair management:
- Kartu Servis
- Perintah Kerja Perbaikan Peralatan;

o for parts management:
- Kartu Persediaan
- Kartu Rak
-~ Bukti Pengeluaran Barang.

Samples of these forms are provided in the Annexes. Figure 3 on the
following page indicates the {nformation flow for an equipment management
gystem using these forms.

Data provided by the system should be compiled fn a simplified
format (to be developed by Public Works with assistance from the
technical assistance team) as the basis for establishing an average
equipment unit cost rate for each type of equipment.
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10. GENERAL RECOMMENDATIONS

10.1. CONCEPTS, DEFINITIONS, AND GUIDELINES

The most important firnt step is to change perceptions of road
maintenance. This should begin by establishing clear definitions of,
pmaintenance. It shou'd be cautioned that changing attitudes coannt be
acconplished in a short time, It should instead be a process in which
the GO1 itself creates 4 .ew set of definitions with assistance from
experienced road and bridge maintenance engineers.

Basically, the concept to be promoted is that maintenance should be
performed on all roads in fair to good conditlon in order to protect the
original investment and to keep the road safe. Maintenance is carrled
out to 1) prevent ainor irregularities from causing damage, 2) correct
oinor damage and deterioration, and 3) extend the useful 1ife of the road
a3 long as practical. Roads that are geriously damaged and cannot be
maintained effectivel. shoutd receive minimal attention until they are
reconstructed or abindoped. After 4 road is rebuilt to staudard, it
ghould be maintained.* All reconstruction and new construction should be
to standara.

It 13 not neceasary to wait for the project to begin before
tnitlating thia process of definition. Fleld trips revealed that there
are wide differencea in road definitions among the DPUK/DPUP Cabang Dinas
personnel and staff of the Baglan Pembangunan, BAPPEDA and DBupati.
Because road terminology must de precise for the DRMS Project, a set of
basic and wpecific definitions s proposed here for discussions between
USAID and GOI personnul. Both parties should share a common
wnderstanding when project concepts are discussed. Clear distinctions
between rehabilitation and betterment will also be very important later
wher, the ground rulea are beiny established on what work will be eligible
for USAID reimbursement and what mugt be borne by the GOI, .

*  In the selection proceas for veconstruction, it is assumed that only
roads which carry significant traffic will be reconatructed.
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PROPOSED BASIC DEFINITIONS

Road Maintenance = the purpose 1s to keep all of the road
elements or features (pavement, subgrade,
drainage, aigna, guardrail, bridges, etc.) of
all types of roads above a gpecified minimum
level of condition and therefore sustain the
level of service (capacity).

Road reconstruction = the purpoae 1s to rebuild a seriously damaged
road back to its original state (iLevel of
service and condition) or to rebuild a road
to a higher level of service when the traffic
80 warrants.

Roind new construction - the purpoac 1s to huild a road for a
specified level of service where no road for
vehicle traffic existed before.

Level of gervice -~ the capacity of a road to handle a certain
volume of traffic. lLevel of service is
influenced by width, degree of curvature,
gradient, obstructions, surface type, and
surface condition. The higher the level of
servlice, the higher the voluae of traffic.

Level of condition * ~ the quantitative measurement of the overall
state of the total road system: pavement,
drainage, safety features, bridges,
shoulders, etc. )

Surface condition =~ the quantitative measurement of the riding
surface area, Including subgrade, subbase,
base, surface covering, smoothness, crown,
hardness, friction, etc.

®*  The level of road condition is the total weighted velue of individual
feature ratings as evaluated according to stundard criteria. For
exzample, a road with a fair pavement rating and a poor drainage
rating would probablvy rank higher than one with a poor pavement and a
good drainage aystenm.
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PROPOSED SPECIFIC DEFSNITIONS
Road Haintenanca

| Aoutine I ferfoaic T tmergency
= Maintenance | “Maintenance : Miintenanca
I
| Regular, trepetitive { Rexular, repetitive | Irregular, non=-
| & Irequent worx wnich | hut {nfrequent work | repetftive and
| will prevent merfous | which will restore | tnfrequent work
1 detertoration and/nr | ainor deterforation | whieh will correct
| correct mtnor | or extend the life | localized sevare
| deterforation and | of the roaa and | daaage or clowure
| nafety problena. | bridge. | and restore the
t | { 1level of service.
| 1 |
I T !
Road | Saaple | Sauple | Saaple
I Feature l' Activities : Activities ll Activities
| T I {
{ . Asphalt pavement | . Aaphalt wesring | . Resoving slidea
| patching | sutface overlay |
| I (HmS) | '
| | 1 |
: ll . Asphalt seal patchlng : . DBST or SBST . Eroaion repair
Carriagevay | | . ip sealins or
& | sand sealing
Shoslders i
| « Cravel surface | . Peplentshing gravel
| | patching : suctacea (regraveling)
|
. Smgothing unpaved I« Reshapink unpaved
| roads (czown 1s OK) | roads (reatore crowm
: II and earth ditches)
| |
| T ] T
| Dratnage { . Cleaning ditches | . Drainage repatcs | . Cassrgency drainage
{ I3 | & culvecrs | | repair
: Roadatde $' . Trioming vegetatfon |'
| i [ -
| | . 8rtdge cleantng | . Bridge painting | . Major bridge
| | | | repatr (repsir s
| Dridges | | | danaged span or
| ! |+ Minor bridge repalr | damage caused by
| | | (rwpatr guardratl, | sehicle accidents)
| | | patch deck, ete.) |
1 ! | |
| I I I |
| Miscel, | . Stgn cleantng | f . Temporary datour |
| ! ¢ repalr f | construction |
| | ! ) |
Mnte: Yhen + road ‘s feteriarate) too far helov the specified level of cnndition and c2n no

Taarer sustain the level f wervsice, {t can no longer Ye -estored usting tre typical
routine ad derfodlc sanole 1cti/ities abnve. Tharefores, normal aatntenance ictivities
1nould 13t e continued.  “astewd, the road shoutd recefva the mintaun 1mnunc of
1ttention 4nich f2 necesvar, to <een the toad passable until (t can e reconstructed or
wnandoned.  Tite anouli ne  alled “aintaun saintenance” or perhapa “iwetaln pissable
.onaftlon,” e _erm ‘wuoport sork” im the 10st lescriptive, but as nov used {e CoO
13leading amd can include 31904t any ind of work. It 2ay be hest to select 1 nev
tera.
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PROPOSED SPECIFIC DEFINITIONS
Road Reconstruction

Rehaoilitacion

Rebuilding a seriously
deteriorated road or
bridge back to its
original state.

Betternent

Rebuilding a seriously
deteriorated road or bridge
to a higher level of service
than the original state.

Road
Feature

Sample
Activities

Sample
Activities

Carriageway
&
Shoulders

Rebuilding asphalt
roads

Rebuilding sealed roads
Rebullding gravel roads
Rebuilding earth roads

Major subserade repair

Pavement widening and
structural pavemenc overlays

Upgrading from earth to gravel

and from gravel to sealed

Shoulder upgrading

Drainage

Dralnage replacement

Drainage upgrading

Bridges

— — . ——— — — ——— — — — o ——— —

Bridze replaceaent
(zebuild the original
bridge)

— e S ey, e i, e s e ] . e — s — . —— . — —

Bridge reinforcement (rebuild
a bigger bridge or make an
existing bridge stronger)

Bridge widening

Nota:

Trafflc measurcaents ind foracasts should determine the choice

anteen ceaaoilltation ina hettarment. If the axisting or

foracastan <zafile i3 within the limits uged Zor the original

desizn, crhabilltation !5 the correct nrocedure.

If the trafilc

i3 aigher than the limits of tne original 1esign, then detterzent
13 proper o upyriae the soad o the algher level of servica ‘thea
it {3 reconstsucted.

/)
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Tor the reconstruction program the classification of roads by type
of construction should bde: paved, sealed, gravel and earth; the nmost
comonlv encountered 7ill be the last three. A sealed road should be a
douple bituminous surface treataent (DBST) or a chip seal. A gravel road
snould e a well=-graded srusnea aggregate or select auterial surface.
Extsting Telfora or aacaaam roads should be consiaered as untiniahed aud
thererfore rrauiring a 3ravel layer. No change 18 necessary for earth
roads.

Tor condition ratings there must be a uniform criterion, USAID and
the GOI anould conslder seeking assistance in the first year of the
project to review the conaition rating procedure in the draft Bina Marga
mnual Yefore starting the traffic survey and road inventory/condition
updates recomnendea ‘or the preparatory phase of the project.

The remaining standards and juidelines for reconstruction work (in
addition to those ilven in Section 9.1) are not yet available. They
should “e developea on a prioritv basis by the Sub—ilrectorate of Local
Rouaas with the assistince of project TA, The Sub—directorate should
coorafnate <1th the Diklat Bina “tarsa, wnich snould concurrently develop
a4 series of trainlng courses on constructlon insoection nased on the
technical gur.e orepared. Those stanaaras gpecifically related to the
miiantenance aanagement system (perforzance standards, frequency
granaaras, qualitv standards) will be developed in the course of the
project with assistance from the TA consultants.

10.2. RECUNSTRUCTION PRIORITY SELECTION PROCESS

10.2.1. Recomzended Si{anlifiea Screening Method

Review of seforence work on sinplified methouds for evaluating
low-volume rural roads nis produced no better method than the IBRD
tabular format. Thies format snows the relatlonsning between road
investaent co4rs, ADI volumes, 1na Intermal Rates of Return (IRR), This
farmat ‘3 et out {n Table 38. The vroblens of Intervolatlon between
tanlss >r 7% na yrthin each table, have been resolved here by simply
conpletiag 111 the {nternolatfons wnich correspond to the ranges of
venicle operating coats (V06) and venicle overating cost savinns (vocs)
to optiin the leveld of dezarl needed for small changes in ADT (Annex 30
atlaini 0w “he {atermoritions vers dade).  In the nroject irea, these
€o4tq “enqd to Se jrouned it the lower eua of the scale. This lower scale
rafleczs the lower unit cost4d or sperating relatively light venicles,
snicn vroauce, In tur, 4 Jemand Zor aigner levels of ADT to ameet
goecizied rites of return.


http:intor-)olti.on

REQUIRED LEVELS OF ADT TO JUSTIFY MAJOR ROAD TREATMENT COSTS*

TABLE 38

(Rp.000/Km) Base Year Rehabilitation/Upgrsde costs:

2] oo corm cmane

{ 8960 11200 13440 15680 17920 20160 22400 25200 28000 30800 33600 36400 39200

= IRR Rase year ADT volume:

[z

= 6 46 58 70 82 94 105 110 128 146 160 173 186 199

’ 7 49 62 75 87 99 111 118 137 155 170 184 198 212
8 52 65 73 92 105 18 12 145 164 180 195  210. 225

ln 9 55 69 83 97 111 124 134 154 173 190 206 222 238

10 8 72 87 102 u6 131 145 166 182 200 A7 2% 251

= 1n 60 - 76 92 107 122 137 151 171 191 210 228 246 265
12 63 80 % M2 128 143 155 177 199 219 239 259 219
13 . 66 83 100 117 134 150 167 188 208 229 250 271 291
14 69 87 105 122 139 156 175 196 217 239 261 283 304
15 72 90 109 127 145 163 185 206 226 249 272 295 317

e —— —— S = Sirtes S i) St} e Wl

motorized vehicles only

(10~year period, ADT growth rate 5% implied, Rp. 1120 = US$1)

8L 1~



- 139 -

10.2.2. Use of the Screening Table

The interpolations explained in Annex 30 provide the basis for the
expansion of Table 38: this summary table ghowsa a matrix relating ADT
levels required to juscify a range of invested cosats between Rp 000/km
8,960 and 39,200, in crder to obtain a range of IRRg from 62 through
15%. This range of IRR was stated to show 1) the relatively low IRRs
yielded by certain lowetr lecvels of ADT, 2) the alternative use of the
table for development areas which produce low current traffic levels, but
may be found to be acceptable for other reasons, and 3) un optional
minagement tool for use according to policy decisions relating to level
of expenditure gselected (whether to regravel or newly seal a gravel road,
for example: two separate costs which will place the IRR in a different
class for a glven level of traffic).

The {nvested cost levels are differentiated to provide intermediate
cost steps, to take account of cost differences which may exist from one
kabupaten to another, and the need to digtinguish between the "minimum®”
and the "Jesirable” standard which {s commouly employed in Indonesian
road desiyn practice.

Exanpvle of User: a fleld report shows an ADT of 72 for a specified
road lin<. This ADT can be located at several places in the table: a
15% IRR can be obtained for this level of traffic, if the invested costs
of regtoration/upgrading are estimated at Rp 8,960,000/kn; {f these
invested casts were pluced at the level of Rp 11,200,000/km, this level
of traffic would produce a reduced IRR of 10Z; if invested costs were
atill higher, at Rp. 13,440,000/km, the 1RR would drop to midway between
6 and 7X.

A higher trattic count g reported at 198 ADT: for an invested cost
of Rp 25,200,000, the IRR {5 slightly above 14%; for Rp 28,000,000/km the
rate of return ia just vader 123, and will fuall for still higher levels
of invested cost. But suopose the cost level L3 Rp 15,680,000: at this
lower cost level the table reports that an ADT of only 127 will yield a
153 IRR~-ind the 198 ADT level {3 off the chart. In this case, more than
15% 13 yilelded; the exact ylela can be readily plotted, if desired, by
extrapolation.

A nore awkward case: one link {a reported to have an ADT of 58. It
{3 {n a development darei, but no counts or gurveys have been made of
products conming out by road on blecycle or cart. It 1s 1 lick in a
kabupaten wnica has notably few roads qualifying for restoratio:, because
traffic levels are universally low. The aim of the project i3 to
demonstrate, ultimately, the advantages of maintenance (but all roads
here are unmaintafned), and considerations of equity between kabupatens
cannot be addrassed by an ADT screcning table. The screening table shows
that a 10X rrturn can be earned at an inveasted cost level of Rp
8,960,000 /kn. But local costs will demand an expenditure of Rp
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11,200,000/kn because of the long length of haul for aggregates peculiar
to this locacion. At that cost level, only 6% can be returned. This s
a policy deciston case which cannot be answered now for a six-year
expenditure program.

Some specific local survey data, which are later recommended for
road reglons that are especlally low-volume traffic generatory, will
agsiast in close judpgments of this kind. Their use, both as monitoring
devices following road reatoration and maintenance investments, and as a
data base needed for most roads before restoratiou, will supplement
traffic counts and provide alternative measures of latent activity not
reflected in traffic counts. Ulntil such data become generally available,
the grounda fur clear declsion-making, even i{f for recognizably marginal
{nvestments, will remain uncertiin. With such data in hand, the marginal
investuent miy be placed {n contention with competing alternative road
links of the game kind, and of the kind that assure high IRRs. The
availability of funds, the extsting levels of rivalry for those funds,
and policy considerations will all remain the final determinants of
decisions affecting thegse sub-optimum allocations of road funds.

10.2.3. Mechanica of the Screening Table

The ADT levels shown are a composite of the total sample survey of
traffic counts, firat assembled according to "apparent” road clasa
(asphalt, seal, gravel, earth) to individuate the internal compositions
that produce unique VOC structures, and the VOCS rate obtained by
rehabilitatfon. Theqe unique costg and savings were then averaged by
group: aqphalt class with seal road class, low-volume gravel road class
vith high=voluze roid class, and earth road volumes with estimated VOC
ard YOCS which would be exp: d {n the differential between gravel and
earth {f not skewed by motorcycle traffic responding to deteriorated road
conditicns. Finally, all distributions, correlated with i{nvested cost
levels and [RR savings ruates, were averaged to reflect the total
composition of sampled traffic.

The ADT shown 11 base year (repcrted, not forecasted) traffic, The
table agsumes a 5% traffic growth rate over a 10-year road life following
restoration/upyriding. Th~ table has diatilled that forecast of rising
YOC aud VOCS into 1 aingle figure: ADT in the opase year which ylelds the
IRR shown. Actual growth rates on the project area roads are not known.
There are no prilor year counts avallable for comparison with present year
counts. Five percent growth, however, i3 a nominal annual rate.

Exiating counts show that about 94X of all road links carry traffic
volumed of less than 200 ADT. If they all carrifed as much as 200 ADT, {t
repregents an annual increase in vehicle numbers of only 10 ADT. This
gseens a likely attainable growth rate.
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The IRRas for different ADT levels show a sensitivity to small changes in
VOC and VOCS, which in turn 13 due to traffic coamposition and to change in
road condition from bad tc good. Some of these effects shown by five sampled
levels of traffic flow on different road classes have been merged by
averaging. This has placed all roads in ao initially "bad” condition, as a
prerequisite to rehabilitation, to better reflect the change to "good,” and to
reduce the effects of variations in composition as volume varies. That is,
unique conpositions have been purposely merged to better reflect the overall
sample racher than the special outcowe of each of five tests. It may appear
that the ADT requirements for the higher =tandard roads have been unduly
increased by this merger because of the higher ADT levels found for earth
roads. In fact, the objective of tne table is better served in the
generalized form, as earch and low—grade gravel roada comprise over 75% of the
network and over 95% of the traffic now reported.

The Table 38 ADT table is for traffic which includes motorized vehicles
onlv. Annex 23 reviews the ADT requirements which include bicycles and carts
in the motortzed traffic flow. That tralfic flow, for a specified set of VOC
and WC savings, showed the need for higher levels of ADT needed to obtain
gelected rates of return than {s required in Table 38. The former analysais
specifically related the ADB 8th loan road treatment costs to these traffic
volunes: from earth to grave., iregravelling, from gravel to seal, and re-seal
of geal. The pregent table does not do this. Inctead, costs are not presumed
to be known in advance, nor are they spacifiz to the kind of road treatment or
kind of original road surface type. Because such costs are now gtated as
variable costs, a wider range of cost chauge may be shown for intermediate
levels within the probable cost range. This extends the application of the
table, perzmitting flexibility in dealinyg with cost differences which may exist
batween road districts, or in engineering design variatious which distinguish
"ainfmun” froo “desirable” standards. These distinctilons may make the
difference between feasibflity and non-feasibilicty.

It should be emphasized that the ADT values in Table 38, while adequate
for project start-up, will need to be adjusted over time and perhaps between
geovzaphic regions as well, The primary reason for this is that the table
assumes uniforn traffic composition and uniform traffic growth rates across
all kabupatens. There {1 some evidence that these may vary significantly and
that the ADT required to justify a given le >l of investment could be
substantially higher or lower depending or location. Data to refime the
table, however, will anly emarge once kabupaten traffic counting begins during
the firast projesct year. Table refinements can be easily made, particularly if
one of the common microcaemputer spreadsheet programs is utilized.
Responsibility for updating or refining Table 38 should be assigned to the
appropriate GOI agency before the project begins.

10.2.4. Monitoriny and Evaluation

The types of project monitoring suggested here are applicable to road
links both before any road rebuilding and maintenance takes place, and algo
after a 7roject has been approved by the screening teat. Most of these havae
been mentioned {n earlier sections which dealt with existing pre-screening
practices.
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1) A pre—screen traffic count, preferably by an {ndependent local
ccngulting firm not subject to local pressuresa, taken annually on road links
in each kabupaten {ndicated to have more than 15 motorized vehicles a day.
Existing forms prepared by Bina Marga can be used to count both motorized and
non-wnotorized traffic. The form provides for compoaition of traffic and total
number of pauses by type of traffic. The count program could atart in 1987,
to be repeated annually thereafter, perhaps by the DPUP or DPUK following the
initial count by the i{ndependents.

2) Supplementary monitoring survevs, by DPUK/DPUP, to also atart in
1987, for theuse same roada links, would provide a basis for measuring other
growth {ndicstora thaa traffic. A single survey of three kinda of data would
provide a year-by-year fudex of the changes occurring in non-traffic activity
levely: volume of goods entering the cash market, value of cash~crop, price
of transport.

o On-Farm surveys of eash-crop volumes and reported market price,
showing the form of non-wotorized transport used during main
harvest geasuns.

o Market price surveys at mirket or asscmbly gstations, to note
tons ot cash crop entered per market day or assembly day, for
non-motorired tratfic only. Surveyor may check three times
over a three—week perfod during the main harvest-market
seasons, to produce an average tonnage per day and average
season price prr ton.

o Trensporters' orice qurvey, of tranaporters of goods and
paasgengers over kapupaten roads, to obtain rates charged per
torn and per pisysenger by distance travelled over road links
having such motorized trafile.

The application of suc1 surveys to pre-screening and post—-approval,
in simple one-page summary reports, provides a basis for comparing the
effecta with-and—sithout road {mprovement, and an index of the relative
changes occurring on both kinds of roada. This i{nformation {s not
provided by traffic counts alone, which will themselves measure the
year-to-year inpact of road treatments upen vehicle volume (does 1t
increage or not, and by how much?). By surveyiny both the roads with
road treatment and those without, a control {3 established by which the
relative amount of change produced bv road treatment can be measured
againat changes wnlch may occur without road treatment. The net
difference Intorat of the probdble net influence of the road Improvement
on aggregate economic activity levels. In company with the transporters'
prices, the index will sbow the relative rate of reduction that may be
induced by tmoroved roads, which theoretically is the basia for
subgequent f{ncreaqes in farm production (as net income 1s seen to
increase via the new distance between costa of producing-marketing and
market price). A unit change In transport price 1s a direct "benefit”; a
asubsgequent increase i{n production reflects a tranafer of gome of thege
benefits to the rural community in the form of income enhancement and
gairful employment.

/i



- 143 -
SURVEY SUMMARY
Kabupaten: Road Link Number: KM of Link:

Main crops delivered to market: (average of 3 counts over 3 weeks)

:Rice I Tree crops | Vegetablea | Otherl|
|
RGS: | | |
RP/KG: T ] |

(at market)! | | |

TRANSPORTED BY:

BICYCLE T I ] |
CART I I | |
PORTER T ! ] | _
VEHICLE [ ] | |

TRANSPORT PRICE ASKED BY VEHICLE OPERATORS:

1 km

1 PASSENCEFR:

I
|
|
l
1
I

20 KILOGRAMS:

Shown a1 a gummary of all surveys for each road link above, the form
ttself 1s also the basic survey form to introduce individual survey data,
house-to-house, or at each mirket serving the road lirk. As total
tallies are completed, thev need merely to be added and averaged to
produce the qurvey sumnadary. Although somewhat spare in content, the form
providea the essential data not now contained on alternative
pre—icresning forma previously used by other donors, and eliminates much
of the detafl those foras contained which add nothing to project
evaluation. Annmilly, ot course, the same farms and same markets shouid
be revigtted. This ahould likely be done by two=-person teans, which may
be permanent membera of the DPUK/DPUP rather than students hired locally
(who are not llkely to be authority figures to farmers).

A perfect reporting system 18 not expected, and perfect reports will
not be generated. The summary surveys are not themselves local
evaluations and do not requlre local evaluation. But they are useful
trainlng instruments which lead to better awareness of the kinds of
measures that are appropriate to "developing”™ areas, and when combined
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with traffic counts made by DPUK/DPUP in succeeding years, will show the
general basis for monitoring and evaluating their progress in road
aeclection, and in meusuring the effecta of their maintenance and
rehabilitation chofceys. Much like any control system, the intent 18 to
test the Iinfluence of positive actlon agatinst doing nothing.

Other potentially useful monitoring formats were considered and
discarded. These were: 1) achool enrollment--with and without road
improvement, a premise that poor roads may inhibit normal social
standards. However, local social factora asuch asg harvest geason
eaployment and unknown legal requirements for obligatory attendance
foreclosed this option; 2) average time to travel point~to-point along a
road link (km per hour) might meesure relative road condition for a
atandard 4-wheel vehicle. But jeeps and minibuses vary in adaptation to
different road conditlons, and dreivers' habits vary even more, making
this an index of questionable value in conmparing different road links;
and 3) farmgite priceqa, to measure prices paid by transporters to pick up
gooda for market, and relative change in price with road improvement.
Present evidence {ndicateq that this 18 not current practice, and that a
direct survey of tran«aporters themselves at market would b simpler and
more easily repeated on an annual survey basis.

10.3. ORGANIZATIONAIL AND STAFFING DEVELOPMENT RECOMMENDATIONS

10.3.1. General Orpanication and Staffing Recommendations

The road and equipnent functlons of the DPUP Cabang Dinas and DPUK
should be organ{zed unitorulv based on the model presented in Figure 4.
Many, but not all, are already organized in thi{s fashion.

For the three subuectiona, the Chief of the Fngineering and Planning
Subsection should be the senfor poaition, thus creating an advancement
ladder within the arganizatifon. The subgectlion would plan, organize and
monitor the work of the Maintenancee and Construction subgectiong and
serve as 4 tralofing ground for a1l types of road-related work in the
of fice a3 well as the fleld., Thia subsection would do all of the
planning, orvanisiung and monitoring taskq asdociated with the maintenance
managenent svatem. [t fq preferred that thene duties not be mixed with
any exiqating Planning Section for {rripation and buildinga.

The Chief of the Matntenance Subgection should be a asenior foreman
who has denonustrated good leidership and can handle the paperwork duties
of checking tirld reporty and data collection.

Stmilar criteria should be used for evaluating candidates for Chief
of the Reconstruction Subsection. WNote that the name has been changed
from Conatruction in order to emphasize the work of the pruject. The
chief should be an experienced construction foreman or supervisor, with
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good leadership qualities, and the ability to handle the paperwork
demandq of checking daily fleld reports and modifying schedules. He must
also be able to gtand up for what he knows to be good conatruction
practice.

It {3 recommended that there be at least one Field Reconstruction
Crew under the Reconstruction Subsection to execute rehabflitation and
betterment work by force account. This unit would satisfy several
needa. It would have the equipnment to respond to emergencies, serve aa a
training unit for improved construction work methods for hoth DPUK/DPUP
Cabang Dinas forces and contractors' foremen. Ag the crew becomes
proficient in newer methods, contractors could be invited to observe the
work belng perforued correctly or could subcontract some eclements of
force account work, over which project TA monitors work and provides
on-the-job training. Even after the DRMS Project, reconstruction wili
continue to be an important program in the kabupatens to rebulld thosa
links which reach the end of their design life. If the design life is
8-10 years, then each year 10%-12% of the network should be considered
for reconstruction.

The Reconstruction Crew should also serve as a training ground for
congstruction {napectors and as a model for contractors. The TA shordd
conduct frequent and informal but practical on-the~job training seszions
for the kabupaten statfe to demonstrate how and why a particular task
must be done {n the prescribed manner and what are the consequences if it
i3 not. At timeg, contractors should be invited to observe the work to
learn what will be expected of them.

It {5 also recomnended that a new Materilals Unit be formed to be
responsible for the materlals quality contrel for buth miintenance and
reconatruction work. It could also, 1f time and facilities permit,
perforn quality control checka for the irrigation and buildings
sections. For the DRMS Project it should {nitlally be located within the
Road Section so that the TA will have better access to the staff,.

Perhaps no nore than one or two techniclans would be required in the
Materiale Unit to perform fleld tests on gradation, fleld denaity, and
concrete slump tests and prepare cvlinders for testing at the DPUP
laboratory. khxlatlng training courses avaflable from Diklat Bina Marga
are adequate for teachlng the basica and the project TA would provide the
necessary on—~the-job guldance afterwards.

Section 10.3.2 briefly summart{zes the responsibilities of the
recommended road orsanizatlon and degcribes the desired qualificationa
and tasks for each position. This summary {s not Intended to be a final
liat of job descriptions, and should be refined as the project
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progresses. This section also gives a breakdown of the permanent staff
needed for road related work {n the first year of the project.*

There will be some requirements for additional staff to man the
recommended structure. The DRMS Project should not require the
replacement of exiating personnel on the baasis of education alone., The
need for replacements should be studied carefully because there were
aseveral {ndividuala who appedared to be very capable even though they
poaessed only a lower education. The GOI should, however, recruit any
new employees with the recommended education for that level.

A varfety of optiona for seconding staff to kabupatens have been put
forward by the GOIL. The idea of seconding personnel from the DPUP hasg
gome good polnta. It filla the posftion with a qualified individual and
at the same time creates a connection between the kabupaten and the
province for technical cooperation. It also offers a career ladder to
the individual, espectally in the cane of the DPUK,

This alternative (o preferred to the intern program which 1s being
atarted by Blna Marga to place {ndivtduals in kabupaten-level positions
for the ADB Rural Roada I[I Project. Since these individuals are
spongored by Bina Marga in Jakarta, they would likely return to Bina
Marga when their tour {n the kabupaten ia completed and thus their
experfence would be lost to the province. On the other hand, if they
were gponsorel by the DPUP, thefr services would atill be available to
other kabupatena in the province. Indtviduale who worked in several
kabupateny bhefore risnlng to a provinclal-level office would gain a great
deal of experience which would be "kept at home™ within the province.

10.3.2. Reavonsibilitiea of the Kabupaten Road Staff

Road Section - The (hief shnuld be at least a Road Engincer or BRE,
Hi{s dutiey should be to minase the following subsections and to advige
the Chief of the DPUK/DPUP Cabang Dinaa on all road related-issues.

Fapineering and Planning Subsection = The Chief should be at least
an SM™M, or preterably 4 8¢+, He should be aenior among, the Subgection
Chiefs. The techpical staft ** should be permanent and at least STM
graduates., It 14 estimated that the staff should conalsgt of four or five
techniclang, each with one or more specific duties from the following

1{3r. Reaponaibtlities of the technical! staff would include:

*  See Section 11.2, IP'lan of Action.

%#* The term technical ataff as used here refers to all techniclans,
office workers, and first-line field supervigors with defined job
reaponsibilities within a Subgection.
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. traffic counts;

. road feature {nvento:sy;

. road condition survey;

y field favestipationa (with assistance from the Materfals Unit) and

engincering deaipns, planning and budgeting for maintenance and
reconstruction (annual work programy, contracts);

. scheduling and allocating resources (labor, equipment, materials);

. monitoring and controlling all maintenance and reconstr wction work;
and

. other tasks asgoclated with managing the maintenance and

reconstruction programy.

Maintenance Subsectlion - The Chief should be an STM or a very
capable SHA. The technical staff should be composed of maintenance
foremen (mandors) who are permanent employees and will {n turn supervige
maintenance workers (pegawal harlan). The number of foremen would depend
on the number of tileld crews and materials production crewsa.
Responsibilities of the technical staff would include:

. directing and aupervising malntenanc~ workers and summarizing
malntenance reporty;

. asnisting the Englneering and Planning Subsection with traffic
countq, tnventory, condition surveys as ordered; and

. coordinating with the Materials Unit for quality control.

Reconstruction Subsection = The Chief ihould be an STM or a very
capable SMA, TIhe technical «tiff should be composed of construction
supervisors/forenen who are permanent caployees. The number of
aupervisors would depend on the number of construction contracts. The
number of foremen would depend on the number of force account
reconatruction crews. Reaponaibilities of the technical staff would
include:

. gupervialng the work of contractors;

. directing and controlling force account construction workers;
. preparing daily supervistfon and reconstriction reports; and

. coordinating with the Materfals lintt for quality testing.

Materfals Unit - The individual in charge should work alone or
perhaps have an assistant. He should be a permanent employee and hold an
STM, at a minimum. The reaponaibilities of the unit should be to:

oy
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. check with the Chiefa of the Subsections for Ma.ntenance and
Reconstruction in order to «zhedule the necessary fleld tests;

. collect the materials samples and perform the appropriate teats;

. prepare the test reports and, in case of any problems, immediately
inform the individual in charge of the work so that corrective
action can be taken prior to filing the report in the normal manner;

. advise the other officiala of the DPUP Cabang Dinaa/DPUK on all
materials related issues; and

. provide liaison with the DPUP for any materials matters beyond his
or his equipment's capability.

Table 39 provides a gummary of road staffing requirements.
Table 39

FIRST YFAR PERMANENT ROAD STAFFING REQUIREMENTS
(Average per Kabupaten)

Title No. Required
PERMANENT
Road Section
Chief 1
Engineecing Subgection
Chiet 1
Techuiciana L/ 5

Maintenance Subsgection
thief
Maintenance Foremen

[y

Reconstruction Subsection
Chief
Foremen (Reconstruction Crew)
Construction Supervisors (inspectors) 2/

-

1/ Techalcians should rotate among different tasks of the maintenance
management system, reconstruction design & drafting, DURP
preparation, etc.

Z/ The number of construction supervisors will depend on t' number of
contracts in the firast year in each kabupaten.
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10.3.3. Equipment Related Organization and Staffing Recommendations

10.3.3.1. Orpanizational Recommendations

The existing organizational atructure for equipment in the fourteen
kabupatens differs between the cwo provineces. In South Sulawesi each
kabupaten has a distinct gtructure, varying from being a subsection of
the Maintenance and Firefiphting Section (Bulukumba) to a full section
with three gsubsections (Equipment, Workshop and Administration) as found
in Bone. In NIT the Fquipment bSections ars the same for each kabupaten.
They include Subsections for Equipment, Workshop and Warchouse, but no
adainistrative gubgection.

Some minor changes i{n the existing organizational atructure of the
Equipment Section in the DPUKs may be necessary. It should be kept in
mind that the principal objective ot the Equipment Section in the DPUK
organizatlion should not only be to control equipment, and manage the
servicing, minor repairs and flow of apare parrs, but also to compile
coat data for the Fquipment Management System, It {3 oiwus recommended to
fnclude an Admin{strative Section as a support unit within the Equipment
Section {n order to maintain accurate and up-dated information related to
equipment. This use of these data 1as an essential element for
maintenince mandgement.

For equipnent, the model structure should be the same as the
exi{sting atructure i{n DPUK Bone. For all Cabang Dinas in NTT, this would
require conmbining the existing Workshop Subsections and We—~ehouse
Subsections into a single Workshop/Warehouse Subsection and the creatinn
of a new Admini{<tratfon Subsection. The remaining DPUK in South Sulawesi
should also be reorganized to conform to the model.

DPUK Fquipment Section Orpanization

Equipment Section shculd be headed by an Equipment Engineer who
reports directly to the (X {ef of DPUK. 7The basic func:ions for which the
Equipment Engincer should be responsible include:

Equipment planning and control;

Equipment cost data;

Servicing and minor repairs of equipment; and
Spare parts and mater{als management.

© 00 oo

Workshoon/Store Subdection should be headed by a Shop Superintendent
with responsibilities ‘tor:

o Assuring that established policies and procedures for equipment
preventive maintenance prcgrams are effectively carried out;

(<] Scheduling, directing and controlling the servicing and minor
repa.r operations; and
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Jmplementing and mouitoring systems for inventory control of
apare parts, materials and supplies.

Equlnment /Overation Subsection should be headed by an Equipment

Foreman, with responsibilities for:

(4]

o]

Maintaining records for control of the equipment fleet and the
utilization of equipment;

Inspecting all equipment uplts periodically to verify
assignment status, to determine adherence t¢ preventive
maintenance schedule, and to evaluate current conditions;

Maintaining records on the cost of equipment maintenance,
operation and repair; and

Maintaining records on fuel and lube consumption.

Administrative Subsection should be a support unit for:

o]

o

o]

Processing reports;
Summarizing and analyzing equipment utilization data; and

Maintaining files.

10.3.3.2. Fquipment Staffing Recomnendations

1)

2)

J)

4)

5)

The position of Chief, Equipment Sectfon should be held by an
Equipment Englneer with a BE degree or higher and should have
permanent (Pegawal Tetap) status.

The positions of Chief, Workshop/Store Subsection and Chief,
Equipment /Operational Subsection should be held by technicians
with an STM degree or a mininmum of ten years of experience on
equipnent related activities. They should also he on a
permanent statas.

The position of Chief, Administrative Subsection should be held
by an administrator with an SMA or equivalent degree or a
oinimum of five years of experience on administrative matters.
He should also be on a permanent status.

The position of Mechanic {n a DPUK workshop should be held by a
trained person with an STM degree at a minimum. He should also
be on a permanent statua.

The ponition of Operator should be held by a trained person
with an STM degree at a minimum. He should also be on a
permanent status.
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6) Drivers should have at least an SMP education level and should
receive training on vehicle operation. Drivers could be hired
and kept on a temporary status basis,

Staffing - Workshopa. An analysis of staff as recommended for the
maintenance and repair ot equipment by type of work done in the workshop,
fndicates that there are 11 positions that would require a total of 19
peraons to perform tasks In each DPUK workshop in the offlce, warehouse,
tool room, and several work sectiouns {n the workshop. A liat of the
recommended pergsonnel according to their title or poaition 1a shown in
Table 40. A tabulation of the personnel distributed by type of work or
section 1a shown in Table 1.

Table 40
RECOMMENDED STAFF FOR EQUIPMENT SECTION

Title or Position Quantity

Office

1. FEquipment Section Chief 1

2. Workshop/Store Subsection Chief 1

3. Equipment/Operational Subsection Chief 1

4. Administrative Subgectinn Chief 1
Workshop and Warehouse

S.  Mechanics/Servicemen 4

6. Mechanic Ilectriclan 1

7. Welder 1

8. Storeman 1
9. Dispatcher 1
10. Helpery 6
11.  Typist/F{le Clerk 1

(=)
L
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Table 41

RECOMMENDFD STAFF FOR EQUIPMENT SECTION

BY WORKSHOP SECTION

| Number |
TYPE OF WORK/SECTION lof baya/l Number of Personnel/Title
| Rooms |
| |
OFFICE, Equipment Sectfion ] 1 | 1 Equipment Section Chief
Chief | | 1 Administrative Subsection
| |  hief
| 1 Equipment Foreman (Chief)
i 1 Typist/File Clerk
SMALL COMPONENT SHOP | 2 | 1 Mechanic Electrician
(Electrical, Injection, 1 Mechanic
Hvdraulics) and BATTERY 1 Helper
SECTION
TIRE REPAIR/LUBRICATION | 1 | 1 Servicemen
{ : 1 Helper*
EQUIPMENT REPAIR SECTION 2 1 Mechanic
l 2 Helpers
MACHINE SHOP SECTION 1/2 l 1 Mechanic
WELDING, SOLDERING SECTION | 1/2 | 1 Welder
! 1 Helper
WASHING RAMP SECTICN RAMP 1 Helper?
WAREHOUSE ) 1 1 Storeman
) 1 Helper
) Subsection
WORKSHOP ) 1 1 Shop Superintendent
TCOL ROOM 1 | 1 Diapatcher
2 = Same person
|
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Staffing - Fquipment Operation. The required number of Operators
and Drivers wtll depend on the work program. It i{s recommended that each
plece of equipment bhe assfgned to one Operator or Driver,

The total amount of road equipment and vehicles that will require
Operators and Drivers {s tiken from the Summary of Equipment Requirements
(Tables 26 and 27). ‘The rotal 13 258 units of equipment and vehicles
necesgary for the medintenance and reconstruction road work scheduled
(11lustratively) fue the firat year of operations in all fourteen
kabupatenn, It is gubdivided {n ronughly 133 units in South Sulavesi and
125 unity {n NTT.

The total of Operatora and Drivers currently employed in the
fourteen kabupatens ts 170, (Available data do not differentiate between
the positfona of Operator and Driver, so they ca only be considered
together.) Assuming that cach plece of equipnent and vehicle is assigned
one Operator or Driver, the additional requicement will be 88 Operators
and Drivera. NTT currently emplovs 135 Operators/Drivers and the work
program would requlre 125 units to be operated. In South Sulawesi, 133
plecen of road equipment and vehlcles are required to do the work and
there are only 35 Operators/Drivers currently employed.

Summarizing,

in South Sulawesi: 133 minus 35 = 98 additional Operators/Drivers
required;

ia NTT ¢ 125 minus 135 = an excess of 10
Operators/Drivers.

Balance* 88 additional Operators/Drivers required.

The pleces of equipment and vehicles considered to require
Operators/Drivera are:

Bulldozer
Motorgrader

Wheel loader

Roller, Vibratory
Roller, Rubber-Tired
Dump Truck, 5 ton
Water Tank Truck
Flat Bed Truck

Dump Truck, 3.5 ton

~
<

Q00 00 o0 OoO

Minor pileces of equipment that can be operated by workmen are not
considered. Support equipment guch as Jeeps and Pick-Up trucks are not
considered as needing a full time driver. Motorcycles for fiecld

/D
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supervision would be operated by Foremen and the equipment to be based at
AL¥AL workshops would have ALKAL'a own and/or sdditional drivers. On
average, each kabupaten will require 13 Operators/Drivers for all
maintenance and reconstruction road work.

10.4. RECOMMENDATIONS FOR EQUIPMENT MANAGIMENT

Control: Bina Marga equipment (including OECF) and DPUP equipmenc,
even Lf located at the DPUKas for the long-term, are identifled and
numbered using Dbina Marga's 8—digit code. Pecently the kabupatens have
been instructed to tdentify DPUK-owned equipment with a Dalam Negeri
nunbering avatens (with 23 digirs) for inventory purposes. Moat DPUK
equipaent, however, {a still not identifled in this fashion.

It will be necessary to use a code number for DPUK equipment (new
and old) when {nplementing the maintenance mandagement system. It is
reconnendr d that an 8—iiyit numbering systen such as the one used by Bina
Marga be adonted and {nclude the letter "K” in the code (for example,
44/00L/X01). The first two numbers {dentify the province in which the
equipzent {4 asslgncd, the second three numbers identify the type of
equipnent, and the last alpha—nunerical code {dentifies that it is an
equipaent gpectfleally agsipned for kabupaten road works.

Inventory:  Not all kabupatend use Bina Marpa's K.I[.B. form
(Inventory iazd) for mainrtaining an {nventory control of the equipment
asnigned to them from Bina Marga or the province. No kabupaten-owned
equipment 14 now registered in an {nventory format. It is recommended
that for the project, K.1.B. forms be provided to all kanupatens by Bina
Mirza {n sutftcfeat quantity go that all equipaent (irrespective of
gource) can be properly tdentified and reglstered. A sample K.I.B. fom
13 found {n Annexc 2.

Status (coniteion): Up-to—late records on the condition of
equipaent are not being kept bv most kabupatens. In the past, some DPUKs
used the Bina Mirsa tors "Buku Hirtan Peralatan,” which 13 quite adequate
to capture relfable {nformation on the stuatus of the equipnent as it is
provided directly by the operator (see Annex 3). This practice should be
required and all such Bina Marpa forma adopted by the kabupaten ghould be
acconpanted by (nstruction booklets on how to use them. The project
technical aaaistance tean should asglst to ensure that the forma are
properly completed ind used.

Utitization: Again, there {5 no consistent racord keeping system
for the uge of equipment. For kabupaten equipment in the kabupatens
vistted (with the exception of Fnpang and Sumba Barat), there was no
record keeplng at all. Sporadic record keeping on the utilization of
OLC?, Bina Marza and provinclal equipment {5 done but without established
rules or proceduresn.
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The Bina Marga form LBPP (laporan Bulanan Pemakaian Peralatan) and
form LLP5 which are monthly reports summarizing the condition,
utilization and fuel/oil consumption of the equipment, should be adopted
and {mplemented during the excecution of the project (see Annex 9).

Fuel Control: Theve Ls no established kabupaten procedure for
controlling fuel allocatlon. Eich kabupaten uses its own system, mostly
entries in a simple notebook (many times not identifying the unit in the
field) and the date., In Sumba Barat fuel coupona are used for diapensing
fuel to vehicles but for heavier equipment (rollers), they sinmply trust
the operators. It would be useful to apply a similar coupon system in
other kabupatensn.

Mafntenance, Servicing and Repairs: In all kabupatens visited,
fncluding the oneq with OLCE workshops, there was no evidence of any
control of labhor or:pirte for equipment maintenance and repair. Forms
such as work orders or preventive malntenance prosgrams and schedules are
not belng uged at all; there {4 no established system tor management of
the work. Exlsting Blna Marga forms such as Perintah Kerja Perbaikan
Peralatan and Kirtu Servig now used at the provincial level should be
adopted and fnplemented {n the extsting (and future) workshops in the
kabupitenys,  These torms are shown In Annex 8,

Parta Manivenent s Svstems for controlling or stocking spare parts
are rton-exintent at the Jabupiten level, At the most a storeman keeps a
book with entries of parts and suppliee acquired. The existing parts
nanagement aystem used {n the AIKAL warchouse in Ujung Pandang is quite
adequite for adaptation to kabupaten needs,

Parta and Fuel Purchise:  Each kabupaten procures parts on its own
for the equipient 1T owne. rundg from INPRES Peaunjanpan Jalan and
INERES Datl Tl can be ased to acquire gpare parts for any type of
equipnent with no restrictiona. Although there {5 pressure on the DPUK
to uge a4 much of the budget a4 pogsthle for road work rather than for
overhead ftems 1ike parts, tt also aseems that the policy 13 not taken
advantage of, not knoun or not quite understood.

The project should encourage the inclusion of funds in roadwork DIPs
to cover the true coqtg of operating the equipment  This means that the
cont for spare parts should be tncluded in the "rentil rates” used to
eatimate the budget for road work and the amount allowed for parts should
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be clearlyv identified when receiving the funda. An equipment cost
accounting systenm would provide this {nformation.*

Faulpment Rental: The renting u.c of government owned equipment
shonld ne discouraged under the project. However, if any rentals of
project—=upplied equipment are made, provisions should be made so that
the unit would only be provided at rates and on terms and conditions
comparable to those offered by equipment leasing firms supplying the samae
type or slmilar equipment.

An altemative would be to limit biddings for project reconstruction
contracty to medium gized firms that are more likely to have the
necessary equipment. Government regulations allow tendering of contracts
estimated at more than Rp. 200 nillion to be open not only for
kabupaten-based filrmg but aluso for firms regiastered at the provincial
level.,

Liaitations on Fanipment Ioad: Idmitations must be set for the type
of worn executea by ditferent units {n order to prutect the equipment.
The connon motorgrader (Komatsu GD31) is deaigned for road maintenance

* The allovance made in the equipment unit cost rate (so called "rental
rate™) for repalra should range from 16 to 20% of the rental rate,
And within the allowance for repairs of major equipment, a certain
percentage (sav 40%) ghould be for spare parts. Therefore, when
budgeting a cout per ktlometer ot work, gome of the funds should
already be accounted for and should be reserved for spare parts. As
an exanple:  a dump truck (3.5 ton) might have a rental rate of
Ro. 5,973/hr. ot which 17% (Rp. 955/hr) should be an allowance for
repales. Ustng an estimite of 40% of the repair costs for spare
pirts, Rp. 382 should be set aside for every += that the dump truck
works and snould be charged to the work as an aL.- rwmce for spare
parts. Fuel and Lubricants should alse be {ncluded in the operating
coat of the equipnent. This varles as a function of engine power.
Thus, a 1.5 ton dunp truck with 44 HP should have 36X of the rental
rate reserved for fuel and lube costs. If the rental rate were Rp.
5,573/hr, 36% of {t (Rn. 2,006) should cover the expenses of fuel and
lude. There would be no need for a separate line item or budget for
fuel and lube,
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work (grading, spreading matarial, smoothing, scarifying light

material)., Kabupatens, however, are using them for heavier work such as
scarifying or cutting hard material and pushing loads., A bulldozer
should be used for this. The common dump trucks (Dyna) are not strong or
heavy enough for the type of work required. Their dump body struck
capacity is only 1.5 m3 but they are being loaded with approximately

2.4 nd of rock miterfal. The enpglne (88 HP, 3.2 liters) la not

powerful enough to withstind the continuous overloading and to operate in
steeper grades tound In many kabupaten roads. These trucka would be
guitable for lighter work such as transporting thelr rated capacity of
material (sand, cold mix, coarse aggregate, bagas of cement or hard tools,
etc.) necessary for typlcal routine maintenance operation and bridge
repair work. It {4 recommended that the existing dump trucks (Toyota
Dyna and [suru TLD) be reserved strictly for mai-tenance operations. New
units with a G.V.W. (Gross Vehicle Welght) of approximately 9 tons,
engines of a minfmum of 135 HP, with a dump body of 3.3 mJ capacity and
wheel bage of approximatelv 3,20 m should be purchased for the heavier
work encountered {n road reconstruction operzcions.

Reallocation of OFCF Faufpment: Fleld observations indicate that
fow kabupatens e utilizing 0 CH equipment efffclently and that some
units remain idle tor long periods. This situation has prompted Blaa
Marga to reassign gome of the ORCH unity to other activities. A
reallocation ot the existing OECF equipment amony the fourteen kabupatens
s recornmended here,

Reallocatfon will greatly reduce the number of new units to be
procured, lurthernore, the exlsting OECE tleet of light dump trucks,
motorgraders and wheel leaders could then be asgaigned to do road
maintenancs, leaving the hcavier reconstruction work to be done by new
wunita. It ghould be made elear that the kabupatens that are having sove
of thelr equipment reillocated will be recelving newer units that will
form part of the recoastruction group.

The reconmended reallocition of OECF equipment is shown ln Table
42. Calculations for the number of reallocated equipment were made
taking into con<ideration the equipment requirements for the first year
and the current availability of operating equipment. The balance of
equipnent requirements after reallocation of QECF equipment {a presented
{n Tablea 43 and 44 for South Sulawesl and NTT, respectively.
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Table 42
REALLOCATION OF EQUIPMENT
Type or Equipment Reallocated Reallocated Number of
Fronm To Unita
SOUTH SULAWESI
Motorgrader Pinrang Gowa 1
Komatsu GD-31 Sidrap Wajo 1
Bone Bulukumba 1
Wheel Loader Bone Bulukumba 1
Kobelco LK300 Sidrap Wajo 1
Jeneponto Gowa 1
Dunmp Truck Bone Bulukumba 4
Toyota Dyna Jeneponto Gowa 4
Sidrap Wa jo 4
Rubber Tire Pinrang Cowa 1
Roller
Kawasakl KR 200 Sidrap Wajo 1
Bone Bulukumba 1
NTT
Tvpe of Equipment ‘
Dump Truck Belu T.T.0. 4
Toyota Dyna
Belu Kupang 4
Manggarai Ngada 3
Manggarai Sikka 4
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10.5. RECOMMINDATIONS ON ALLOCATION OF MAINTENANCE BUDGETS

Although the flat 257 carmarked for maintenarce of INPRES Dati II {a
administratively alnple, 1t bears no relation to the needs nf different
kabupaten road networks. Conslderation sheuld be given Lo changing the
way in which matntenance {s funded, First, the basis of the maintenance
portion of batl IT allocatfon could be determined by an apportionment of
x Rupial per kilometer ot network plug «n extra damount based on the
number of kilometers that are reported to be In good condition. That
would provide an fncentive to keep the network well maintained.

Condition surveyq would have to be conducted using a uniform procedure
that can be 4pot—heckerd,

Second, kibupitens could contribute a portion of their locally
rained reveonue tor road matntenance. This would have the cffect of
increasing the total milntenance funds and also of making local officials
more aware of the {nportance of cost-effective malntenance.

Ultimitely, the Fey to the maintendance budget should be an annual
work program and budget for each kabupaten each year. A direct product
of any raintenance miniyenent system, it sets the total amount of money
required tor milntenance.  Beeause it {s performance baged {t directly
relateq the work to the money. The money needed must be justified by
type of wort and bv reqource required.  For more information on the
annual work progran and budpet, refer to Sectien 9.5.

10.6.  LECOMARNDATIONS ON IMPLRMINTATION PROCEDURES, FACILITIES,
AND ECULIPMLNT

10.6.1. Force Aceount. vg Cortract

Almoat all mafntenance activities are now performed by forve account
(swakelola); most conutruction activities are performed by contract. The
GOI encourayens the growth of the construction industry, as can be seen by
the large number of «mi1l contracting firmg who are registered for
kabupiten work.

Since nost eontrictory do ant have construction equipment, contracts
are modifled to allow labor Intenslve methods or renting (sonetimes
without chiree) of tne kabupitin's equipnent to the contractor. Neither
practice produces anod reqults.

The coat of 1 lab:r f{ntensive contract {4 often lower but ugually so
fs the quallity of the flalshed product. The kind of work that can be
done with manual labor alone 1a usually limited to building Telford or
macadaa gravel roads. These roads are inferior to gravel surfaced roads
which require crushed aggregate or select material and a fleet of trucks
plus spreading and compaction equipment.



- 163 - .

The practice of renting out kabupaten equipmert, but usually at a
below econoule rate or sometimes without charpge, dons not work well., The
contractor has little {ncentive to utilize the cquipwment efficiently,
Frequently it will att {dle for extended perlods while it is under the
control of the contractor and unavailable for use elsewhere.

Force account construction work {3 usually wmore dependable and the
experience of other donors {n Indonesia has been that, given training, {t
ylelds higher quality work that {a completed in a more timely fashion.
ut there are nevertheless pressures to complete the work as quickly and
inexpenaively ag pouaihle; so miny shortcuts are usually taken. Not all
the equipment {4 tne right size for the job and there are always problems
with spare pirts, loglstics, etc. Also, {f the force account project 1s
a big one, there will be little wirk done on maintaining the roads
because there are usually fneufticlent personnel to statf a large
construction project and pertorm maintenance at the sdame time,

Inprovenenta are needed {n both gystemy. During the DRMS Project,
there will be a srowiny requirement for maintenance each year. There
will 1l4o be nmore reconstructlon work than cuan be handled by force
account crews alone unleqs those crews are greatly expanded.  The DRMS
Project will have to work out an arrangement whereby «ll of the
maintenance and reconstruction vork {9 doune in the most econnmical manner.

The kabuvate, 4 need foree account crews that can respond quickly to
maintenince needs.  For example, patching and some bridge work cannot be
delaved. However, there are certain maintenance tasks such as drainage,
cleaning and vepetation control which do not require quick responase.
These could easntty be contracted {f the proper procedures were in place
to prepare milntenanc » caatraces and to provide the necessary supervision
and courrol Lo that the results are acceptable.

Due to the volune of work anticipated under the project, there will
be a need for ible contrictors wno can overform the work properly and
quicklvy. Thev wi11 need to learn new methods and both materials and work
method s will need to be controlled more <iretully than at predent.
Speclfic recommendations are provided {n the following two sections.

10.6.1.1. Reconreadations for Milntenance

Inftiilly all mainteninee should be performed by force account.
Graduallv a4 the erews pain experifence {n tmproved work methods,
production «{11 fmprove untfl the mirginal improvement becomes very
smill., At that time the work methods will be close to optimum for the
conditions. Thig may tike severai years. The foremen will have gained
experience and bhe able to reprat the production figure regularly. They
will have learned whlch techniques work and which ones don't.
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It will then be time to experiment with contracting some of the lesas
eritical malntenance activities to small local contractors. Productfion
standards will have been established by experierce. These shculd become
the standard for malntenance contracts. Force account foremen can be
reassigned to supervise contractors because they will have had the
experience themselves. Technical assistance may be needed to draw up
appropriate tormata for maintenance contracts,

With some malntenance being performed by contract, the peraonnel and
equipment required for foree account maintenance will not have to grow to
match the growth in the number of maintafnable kilomcters from the
reconntruction program. Soume maintenance work of the same type as that
contracted should «atill be performed by force account in order to keep a
check on the production ind unit cost of that particular activity.

10.6.1.2. Reconmendations for Reconstruction

The volume of reconatruction under the DRMS Projuct will rise at the
beginning and taper off near the end. It will not justify permanern.
force account crews to do all the work. Contractors are the logical
chofce for a relatively short program. However, most contract
construction practices need to be improved, e.p., more effective use of
equipment, better supervislon, better quality control, etc. The
DPUK/DPUP Cabang Dinas must also acqulre the skills and experlence to
better manage contractors. learning by doing ls the best teacher and a
slugle force account reconstruction crew will be sufficient to test new
methodg before they are required of contractora. As in the example of
mafnteninee, this should be the primary training greund for future
construction contract supervisors. A steady [low of work should be
programaed for force account edach year and the balance absorbed by
contracts.

Force account on-the-job training for future contractor supervisors
ahould be complemented by aupervislon training courses. At present there
are no ready-to-use packages of training courges for construction
gupervision or {nspection. A start was made during the on-going World
Bank Minpower Development Project (IBRD 2258) to produce such courses.
Working with the Bidang Diklat Bina Marga of the Department of Public
Worka, 4 consultant laid out a complete series of courses on congtruction
aupervialon for {napectorq working on projects funded by APBH. Many of
the taaks to b covered by those courdes are applicable to kabupaten
work< 44 well. One demonstration course (Inspection of Soils and
Agprepates) was developed, and according to reports was field tested. A
fleld Hindbook for Fleld Inspectors to serve as a ready referenca for
i{napectors wayg 1140 begun.

Btdang Dixlat Bina Marga should complete the series and create a set
of reproducable masters so that they can be implemented at the kabupaten
level uatng local or provincial {nstructora. The project TA should
agsist in conducting the courses and assist in the post-training guidance.
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Another recommended atep to improve contractor reconstruction
practices {n to change contracts from a lump aum to a unit price format,
at least for the tasks which require tight control on materlals (e.g.,
gravel surfacing, chip aealing and DBST, concrete structures and
bridges). Inapectora will have greater control by being able to reject
gpecific work without having to reject the entire job. It will also be
ecagier for the contractor to correct specific defecty rather than a set
length of the work, as {mplied with lump sum contracts (contractors'
progreas payments are now typlcally made on the basis of the total
completed length of road).

10.6.2, Certification Recommendations

Certification of kabupaten reconstruction work has been a delicate
area under other donor projects and must be planned carefully. First,
the ground rules for certification must be cleariy established and
understood by all parties., Second, the stringency of certification
qtandirdg ghould be {ncreased gradually and proper advance notice should
be glven to contractors and force account crews who will perform the
work. That notlice should bepin with the preparation of project designs
and epecttications and contract documents. Third, the plans and
specifications must be free of ambiguous language and the
reaponsihilitiea of the work force and the supervision clearly identified
{n the conrract documents. Fourth, those who will perform the work must
understand the correct methoda. The foremen {n charge of force account
wort muit be shown huw to do the job properiy, using the right type of
equipnent and materfals so that the f{lnished product will be as
deaipard, This will not be too diificult at the start because there will
onty he a limited nunber of profects and they should be able to be
pirttilly qupervised by the project TA.

Spectfle gugpeations for a cevrtificatton procedure are noted below.

o lat - The contract documents should contafn a clause by which the
contractor {5 bound to conmplete worl according to plans and
specifications and that any defect’ in the work noted by the DPUP
Cabang Dinas/DPUK will be corrected before payment for thoge
{tems can be approved (note that this may require a unit cost
contract). In the case of force account the process begina with
the nest step.

o 2nd = The DPUP Cabang Dinas/DPUK will certify that the work has
been performed according to standards except for any noted
defects 1) for which the contractor has agreed to repair, or 2)
for which payment will Le deducted from the money due the
contractor and the GOI becomes responsible for correcting the
defects. (The money could be used by the GOL to correct the work
either by force account 9r a new contract.)
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o 3rd - The TA (local and foreign) will certify that the work which
has been declared acceptable s to standard. Payment is
therefore justified.

o USAID will reimburse the amount of money associated with the

portion of certified work. After “he defects on any other
portions are corrected, the same process will be followed.

10.6.3. Workshop and Equipment Recommendations

In the Outer Islanda of Indoneaia, kabupatens that have recelived
donor aasistance for kahbupaten road programs gencrally have workshops
whereas other kdabupatens do not. In the 14 kabupatens considered for the
AID project, only kabupatens tnat were included in the OECF asclstance
project have aqome kind of workshop/warchouse facility. ‘Two kabupatens in
NTT have NECE workshop bulldings: Manggarail and DBelu. Four kabupatens
ifn South Sulawes! have sueh bufldings: Jeneponto, Bone, Pinrang and
Stdrap (uee Tablea 49 and 46).

The aix OLCI workshops are incomplete and will require improvements
before they can be fully functional. The workshops are, in ecffect, only
storape gheda for equipnent; there are no tools or bench equipment
available.

The workshops seen In Manggaral and Jeneponto are far removed from
town and lack direct electricity, telephone and water lines which would
have to be installed before they can become operational.

Workahopa are now being buflt in Kupang and TTS kabupatens. The
workshop aren {n Kupang wag gtill under congtruction but appeared

acceptable,

10.6.3.1. Recorrendationas for Workshoons

New workshopa will have to be bullt in six kabupatens: Sumba Barat,
Ppada, and Sikka i{n NTT, and Bulukumba, Gowa, and Wajo in South Sulawesi.

An exiating standard building layout, prepared by Bina Marga, ia
befng used under other kabupiten road projects and 1s adequate. A
lay—out sketch of the standard bullding 13 shown in Figure 5. It
conaiste of a bullding of approximately QOOmZ, at an estimated cost of
Rp. 50 million, containing:

Four work-=bay areas (one for lubricatfon),
Warehouar (for spare parta),

Tool rooa,

Battery and electric systra room,

Soil lv. ipace; and

Office apice.
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All workshops munt include provisions for (installed, tested, and
operating) piping for an air compressor, and for electrical, water and
sanftary Installations. A washing ramp, a loading ramp, a guard shelter,
and & manonry and chain link fence should also be tnecluded.

Before the workshops are accepted by the project, they must be
complete and operational, All workshops should be fully furnished
Including: desks and chatrs, bookshelves, dfsplay boards for tools,
counters (for toolroom and warehouwe), workbenchus, racks for Bpdare
parts, and racks for tires,

The mafn function of DPUK workshopu should be to serve as the
home-baqe for road mafntenance operattfons, It {s therefore advisable to
loctte them on the outskirty of town where there {4 access to casy
conmunicatfon with the DPUK otflece and electricity, telephone and water
hook-upas tre avatlable.  the land area required for a DPUK workshop {s
approximtely 2 ha (20,000 o),

10.6.3.2.  Tvpe of Work

In {ty publication Pedoman Pemeltiharaan Peralatan, Bina Marga has
clangaified the type of work done In workshopa in five levals (sce Annex
27):

level I ¢ Maintenance work Jdone by oparators and drivers before

and after thev operate equlpment.

Iavel II ¢ Preventive maintenance work done by mechanics and

gserviceman {n the workshop arca.

Inavel III ¢ Adjustments and winor repairs doue by mechanics in the

workshop.

level IV : Major repairs done by master mechanics in €ully
equipped workshopa., This work includes overhailing
engines, tranamiassions, and changing clutches 1in heavy

equipment.

level V. ¢ Repairs that require fabrication of parts and major
rchabilitation of equipment in very damaged condition.
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Work to be done at DPUK workshops should be limited to levels II and
IIl. Repairs that necessitate dtsmantling and assembling units that need
getting or ad justments using special tools, equipment or facilities
should be done at ALKAL and depot workshops. These are tasks defined
under level IV and V. For transporting kabupaten equipment in need of
level IV or V repatr, ALKAL workshops in Kupang, Ujung Pancang, Ende and
Hatapapu should be required to use thelr existing Lo-Bed truck-trallers.
Theae untta are now under ALKAL control aud upon request can be assigned
to provide support to DPUK's workshopa, as per directives from Bina Marga.

10.6.3.3. Mohile Workshopa

In cayrq where repairs that are beyoend the capability of the
kabupatens can be pertormed i{n the fleld without transporting equipment
to the AFAL, the AID project ghould ut{lize procedures previously
estahl tahed under the OFCE project. Current procedure for requesting
aislotance from the Kanwll ALKAL in Ujung Pandang to provide spare parta
and mechanled to repilr OFCE (Bina Marga-wwned) equipment {n the
kabupvatens tn South Sulavest 19 ag tollowa. Periodically, ALKAL sends a
nabtle workshop based (n Ujuny Pandang to each project workshop to check
the equipaent's condition, Fach mobile workshop team ennsists of a
mechanle, a loglatica person, and an equipnent /epare pirts specialist,

The tean speads an average ot five dayq in each kabupaten, during
which the mechanie exanines tn detail every plece of equipment and the
spare pattg gpec lallar helps DPUL equipment personnel to prepare a liast
of «pace patts neceqasary tor any equipment {n need of repair. The list
ot spare party recorded bv the team {9 then approved and signed by the
Fepala DPJKL Upon returning to AIFAL the 114t ' gquloitted to the
equipnent coordinitor who reviews It and his office prepares a form
entitled "Request ror Repatlr” (Peraintaan Perbatkan). Thig signed
request {4 subnitted to the repilr section at the ALKAL workshop. The
repalr aectlon fvguers 1 work order coaplete with a requeat list of spare
pirts and sends Lt to the storeroon. The storeman evaluatea and checks
the et aatust the faventorv ot parts acquired by the project and
stored at ALFAL.  Spare parts are releagsed from the atoreroom and glven
to the moblle work ihop medchanfce, who upon returning to the kabupaten,
proceedg to repilr the equlpment. A report {1 made and the work order ia
cloned, ~dgned by hoth the acchinte and the Chief ot the DEFUK,

Thig procedure tg belng followed for the repalr of equipment in all
OECE aponsored kabupatens In South Sulawesi has been working
gatistactorily. Tt should be continued during the execution of the AID
project,

The ALKAL in Ujung Pandang has threc mobile workshop teams attending
seven kabupatena with OECF equipment. Adding three nore AlD-funded
kabupatens (Gowa, Wajo and Bulukumba) would total 10 juabupatens and will
neceasitate the addition of at least one mote mobile workshop (this is
{ncluded {n the rccommended list of equipment to be procured).
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The current practices for purchasing spare parts for OECF equipment
in South Sulawesl should also be followed under the AID project. Under
these procedureq, when spare parts (filters, etc.) requested arce not
available at the ALKAL, the ALKAL can directly purchase parts {f the
total cosu per Labupater for the year does not exceed Rp, 1 million. If
the total cost exceeds Rp., 1 oillion, a competitive procurement is held.

Pertodically (uauilly once a year), each DPUK makes a list of spare
partn needed for maintaining OECF equipment. The 1list {s then submitted
and reviewed by ALKAL, which then purchaseq {n bulk. Parts are received
and stored at AILKAL'4g warehouae and distributed to each DPUK accor '{ng
to {ts needa. Thege gpare parta are kept in stock for future maintenance
uge,

Sim{lar procedurey should be adopted for providing mechanical work
and spare parts on a4 recurrent baaig for all DPUK workshops under the AID
project. Ar present, there are ALKAL workshops or branch workshops
eatablished In:  Ujuny Pandang in South Sulawesi, Kupang in Timor {sland,
Fnde in Floreq faland and Walngapu in Sumba island,

10.6.3.4. Workshop Faulpnent and Tools

The kabupaten workshops should be provided with tools and equipment
for washing, lubriciting, changing filters, repairing tires, changing
batterlesa, replacing <mill parts, repairing minor coaponents such as
alternators, otarters,, witer pusps, etc., welding and soldering.

The eqtimite of workshop equipment required for each kabupaten
workshon g

1. lubrieation Service Equipaent us$ 20,000
2. Tire Service Fquipment 20,000
3. Battery and Flectric Section Equipment 5,000
4, Ddesel Injection and Hydraulice

Sectlon Fquipment 3,000
S. Repafr Sectlon rquipment 15,000
6. Weldtiny, Bodv and Paint Section

Fquipment 36,000
7. Machine Shop Section Equipment 7,000

8. Miascellaneouy 1,000
Us$ 107,000

A detalled breakdown of this equipment list is provided in Annex
28. For 14 workahopa, the total cost would be approximately U.S. 3$1.5
million. However, OECF workshops seen in Manggaral and Jeneponto had a
few pleces of shop equipment such as an alr compressor, battery charger,
trolley jacks, and one tool box. A detailed final 1list of workshop
equipment ani!l tools should be prepared by a project consult-nt early in
the prnject so that equipment can be procured while the new workshops are
be{ng butlt.
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Equipment for the proposed soil lab should be limited to the
siloplest equipment that can be taken out in the fleld, such as slump
cones for testing concrete used on drainage structurey (box culverts,
headwalls) and sfeve analysls sieves to control the gradation of
aggregate.

10.7, PUBLIC INFORMATION PROGRAM

One of the most {mportant objectives of the project should be to
{ncrrase the awareness and knowledge of government officials about
highway miintenance. As with any new system, there will be resista-ce to
changing the way mailntenance is now percelved, planned, and executed.

The project should inform offfclals as fully as possible about the merits
of matlntenance and managing maintenance {n an orderly and loglcal way.

As the offtclals become hetter Informed, they will participate more
openly in the project. Without chat participation, it will be very
difiteult to lnatitutionallze the system tn the project kabupatens and
alnost lapossible to carry {t forward to other provinces.

It {a reconmended that USAID bepin planning for a program of publie
{ntornition betore the long=term profject technleal assistance team
arrives, and should continue the program throughout the project's life.
Prior to beginning work on the ground, noticeq should alert local
offtetals that the project wlll woon hepin ind provide information about
where, whea, how lony, how much, why 1t {4 beinpg carried out, ctc.
Topici of generil information prior to the beginning of project civil
worka could be:

. General facts about the program;

. Why malntenance is important for the preservation of capital
and for the benefit ot the matoring public;

. The baslc features of an equipment and maintenance management
gystem; and

. The {mportance of good constructlon and materials quality
control to the economical life of the highway network.

Short-term consultants could help to write gome of the articles ot
notf{ces.

During the project there will be miny opportunities to generate
reportd on the actual experfences and benetits of carrylng out
maintenance and reconstruction in a ayntematic way. Long-ternm project
consultants could asailst In preparing occasional articles on maintenance
techniques aa the project progresses. A reconmended method for
publictziag the prnject is to publish articles in tvo widely-circulated
Public Works=-asponsored magazines "Majalah Teknik Jalan & Transportasi®
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Care should be taken to assure that the abaence of ataff who are in
long~tern training does not {mpede project {mplementation. One
alternative would be to gecond qualified DPUP ataff to DPUK positions
during the trafning period.

10.8.4, Traininpg of Contractors

The bulk ¢ reconstruction and a growing share of maintenance work
conducted under the project will oe performed by contractors.
Historically, problems of low quality of contracted werk in Indonesia
stem from many {actors {ncluding tnadequate supervisiou, unrcalistically
low contract budpgets, and contractors' lack of knowledge of some
consntruction techniques and equipment. Contractor training cannot by
{toelfl solve all thege problems. It has, moreover, proved d{fficult to
administ~: and evaluate in other countries. Congequently, it ia
sugsested thit a tormal program of courwes tor contractors not be
undertaken In the AID project, [Instead, toproved gupervision and
realistic contract budgets should be combined with a program in which
contractors ellgible to bid on project contracts must observe the
techniqueas applied by the kabupaten model force account teams which, in
turn, will be under the supervision of project consultants.

10.8.%5.  Selecting Tralneeq

The selection of trainees nust take careful aceount of the relevance
of the tralning to the ongoling responsibilities of the trainee. It is
recommended that durtng the firat year of the project, clear criteria for
trafnee nelection be eqtablished.

10.8.6. Finandine Training

The consultanty were not able to consider training finance lasues
thoroughly. However, one promising suggestion by GOI counterparts has
been to reverde the present system in which short course training
opportuni ties are allocated to kabupaten staff by higher authorities.
Thin aysten often reqults {n training belng provided to persons whose job
doea not requine the sk{ll taught. An alternat{ve would be to proviae a
mmall tratnloe fund to each DPUK annually wlth which the DPUK would fund
the traivel and per diem coaty of partici{pants {n short courses of {ts own
choaalny.

10.8.7. Tralning for Faufpnent Related Pergonnel

The etpecte] fncrease {n thy volume and quality of work at the
project kabupatens will require a strengthening of existing equipment
stzff throupgh new hireq and trafntng. One ot the moat promising potential
sources of new gttt 14 the secondment of DPUP personnel to the
kabupatens. The authority to second has already been provided by a
BANCDA letter of {natruction (No. 620/975, 1982). If secondment i3 used
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under the project, the equipment-related positions for which 1t should be
constdered firat are: Chief of the Equipment Section, Chief of the
Workwhop/Marehouse Subsection, and Chiet of the Equipment/Operational
Subgection.

Almost all equipment-related employees, whether seconded, new, or
eetating, will benetit from or require training. The importance of
providing tritning to DPUL personnel will warrant the full-time
utilirsation of a trafning apectallst based {n Jakarta to oversce training
in hoth provinces nd a (presuned tocil) training coordinator to assist
tn the tleld {npleacntation and adminfatration of the training program.

Training program, should combine formal courses and follow-up
on-the~job tralning. Courtdes should be desipned to train personnel to
competency levels ronsitstent with those needed for project equipment
support operationd. [he tratning snould cover the tollowlng dareas:

1. New equipaent tamfltarisitton (orfentatton courses)

2. Fleld van{pment operitions for aperators/drivers and equipment
miintenince /repilrs tor mechanicy;

3. Spire pirts {dentiticition, ordering and control; and

4. Fquiprent minapenent.

1. New Equtosment faafliarf-ation (Ortentation Courses). In-country
equip=ent supolter. nould he utiliced tor this purpose. This can be
tncluded Ln contracts tor procuring new vquipnent., The courses should be

glven when the equipaent {q delivered,

Orient 1% ton courses should be glven to all operators and erviceden
(rechintea) ot DPHE G and AL¥ALs on each type of equipment delivered.
hev snould ineluade:

0 Fquipnent characterigtics;

0 Techniqued ot operation (op rator manuals usage);

o Preventlve milntenance serviceq (lube manuals usage);
o Usage of «apecial tools for rtepalr/malntenance; and

o Instruction tor repailr, (workshop manuals usage).

The tratatng wpectallst should review and approve the new equipment
orientation couraed hetore they are glven and should coordinate the
detaila of thele presentation with equipment supplieras.

2. Fteld Pqutpment Operation and Mitntenance (Operation and
Malntenanee Couries)

Oprrators/Drivera

Following the orfentation courses, DPUK operators should be trained
by experienced inatructors from the ALXALs in Ujung Pandang and Kupang.
Thene field training programs should be done at the kabuputena, and
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should fnclude one-on-one practical ncssfons that demonstrate: checking
the equipment before starting the engine; correct procedures for atirting
the engine; safe and correct operation of the equipment; work techniques;
and the cortect minner of shutting Jdown the enpine and parking the
equipment. Preventive maintenance tasks for which the operators are
reapongible should algo be reviewed,

Orsta will fuvolve transportation and per diem for the instructors
from each ALXAL. An estimated five dayqs will be required in each
kabupaten for 4 team of three ALKAL instructors.

The local training coordinator should arrange for existing
video=casuettes and slide~tape courses on equipnent operation to be
presented a4 part ot this fleld training. These courseqd are available at
Diklat offfces In Surabaya and Ujung Pandang (see Annex 18).

Mechanic. /Servicenen

Following the orlentatfon coursey, DPUK mechanics/servicemen should
alpo recefve follow-up training from experienced instructors from ALKAL,
The tralning should be conducted in the ALKAL facilities i{n Uilung Pandang
and Kupang, upon recelving the new equipment and before distributing it to
the kabupatens. Training for aecchanics/servicenen should be limited to
the type of work defined {n the Pedoman Pemeliharaan Peralatan as levels
I and ITI (equipment maintenanes and minor repairs).

It {3 estimated that about six trafinees (mechanics/servicemen/
welders) trom eich kabupaten should recefve thig training (helpers should
be trained later on~the=-job bv thelr trained supervisors). An estimated
two weeks should be planned for this trafning. The miin topics should
{nclude trouble shooting tuel svateny, cooling systems, electrical
syatens, brake ay4atema, hydraulle gystens, servicing and testing of
component<. No major repalrs or overhauls should be included.

The local training coordinator should help to plan, organize and
admintster the training program. He should arranpe for existing
video~-casaetteqa and alide-tape courses on equipment maintenance and minor
repairs (qee Annex 18) to be presented as a complement to the "hands-on”
training.

3. Svare Pirtg Identification, Orderinas and Cantrol Courses. DPUK
storenen should be be trafned ot ALKAL warenovuses. The duration of
training should be two weeks (including travel time). Training should be
“on-the-job,” denonstrating the performance of their dutles as a daily
routine, working 31ide by 9fde with experienced ALKAL storemen. Each
trainee should also be fully familiar with the following existing Bina
Marga manuals: Pedonan Penvimpanan dan Penyaluran Barang, and Pembukuan
Barang Gudang di Liagkungan.

Practice during training should assure that each storeman can manage
the forma used in a parts management system, such as:
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Requisition/tsaue alipa,
Requigition/issue alip registers,
Requisttion and {ssue vouchers, and
Requisition and {ssue voucher registers;

00 oo

and the forms uscd for inventory/stock control, auch as:

o Bukti Pengeluaran Barang,
0 Kartu Perscdiaan, and
o Kartu Rak.

Samplen of these forms are shown in Annex 6.

FEffective training for storage bin numbering and spare parts
maintenance can easlly be done during the same two-week perfod by simply
observing and copying existing ALKAL procedures.

4. Faulpment Management. Training in equipment management should be
provided to the Chieta or Equipment Sections on a "one—on-one” and
on=-the=fob basls bv the project consultants. This should be preceded by
the adaptation of existing Bina Marga procedures for the kabupatens' use
{n a kabupiten equipment management system. Tralning should cover the
varfous elenents of equipment management guch as: equipment control,
servicing and repafr management, and parts management. Special attention
to development of and training {n an equipment cost system should be
provided by the project consultant equipment engineer.

Training bv Private Sources

A poasible addittonal source of training for mechanica/servicemen,
workahop foremen and storeman i3 local firms which represent the vehicle
and heavy equipment industry. The following four firms provide training
to large fleet ownera:

l. Toyotda-Astra Motors for Toyota vehicles (trucks, pick-ups,
jeeps).

2. P.T. Star Motors for Mercedes Benz vehicles (heavy trucks).

3. P.T. Pantja Motors for Isuzu and G.M. vehicles (trucks,
pick-upa).

4. P.T. Trakindo Utama for Caterpillar road c¢quipment
(motorgrader, loader, bulldozer).

These equipment quppliers should he contacted to prepare and present
proposals for additional training to DPUK personnel. The costs are low,
usuwilly limited to transportation and accomodation for tralnees. Table
47 summarizes the information available on training by the above firms.
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The training spectalist in the technical assistance team should
assist in gathering any additional information necessary and coordinate
any trainlng provided by private firms,

10.9. THE ROLE OF NATIONAL, PROVINCIAL AND LOCAL ORGANIZATIONS IN THE
DRMS PROJECT

The GOI organizationa that play important roles in support of the
DPUK/DPUP Cabang Dinas are:

Baglan Pembangunan and BAPPEDA II;

Sub Dfnas Bina Marga, DPUP;

Bidang Peralatan & Perbekalan (ALKAL), Kanwil;
Sub-directorate of lncal Roads, Dit Jen Bina Marga;
Ministry ot Home Affairs (BANGDA) and the Project Management
Unit (PMU), and

0 Bidang Diklat Bina Marga

o0 020

10.9.1. Bagian Penbanvunan and BAPPEDA II

Theae offices at the kabupaten level should continue to work with
the DPUK/DPUP Cabang Dinas in the selection of reconstruction projects.
Thelr criteria for selecting particular road links should be broadened to
place additfonal welght on tratfic data. They could also begin to
andlyce the movement of cash crops and to monitor changes in transport
prices after road {mprovements have had time to take effect. Such data
would be helpful to measure the broad benefits of good construction and
i fective malntenance.

10.9.2.  Sub Dinas Bina Marga

The provinctal Sub Dinas Bina Marga has considerable skilled staff
and faciifties to otfer to kabupaten Public Works institutions. Under
the projecr, both the DPUP Cabany Dinas and the DPUK should establish
close warking tlew with the Sub Dinas Bina Marga. For the DPUP Cabang
Dinas In NTT rae oftic{al connection already exists. For DPUKs there is
an Inatruction letter (No. 620/975, BANGDA) which sets forth five areas
of cooperation between the DPUP and the DPUK in: technical guidance,
planning, Implementarion, equipment, and techunology transfer.

[t would scem that the necessary authority for close cooperation
alreadv existq., In fact, the {ield visits confirmed that there does
appear to be a cloge working relationship hetween the two which can be
strengthened during the profect. For the most part it is the DPUP which
should give adsistance to the DPUK. The flow of assistance will be
moatly top/down. Some of the specific functions in which the DPUP ghould
play a more active role are llsted below.
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Training - The DPUP has the more experienced staff of instructors
and has some training facilities. It also has access to a large
agsortment of training courses and better facilities and equipment. The
training coordinator at the DPUP (Pedikprop) has experience in
implementing courses.

Materfals Qualitv Control - The laboratory facilities and trained
technicians at DPUP should be able to assist in any kind of materials
teating or materials consulting advice that kabupatens require.

Engincering Degign - The staff of the Sub Dinas includes degreed
englneers who could help puide kabupaten technicians in preparing project
plans. Kabupaten DURP and DUP plans must now be reviewed by the DPUP
before pgolng up to the Governor. At present, however, this review is
usually only cursory.

Personnel - The educational and staffing levels of the DPUK/DPUP
Cibang Dinas should be improved. There are already many individuals
working {n the kabupaten who are seconded provincial employees. Ideas
have heen put forwird te have new and/or existing DPUK/DPUP Cabang Dinas
personnel recelve higher education but that would leave vacancies in the
kabupaten for several years. If such a program were started, then there
should be a policy eatablished whereby the DPUP would loan cmployees to
the kabupatens until the repgular employees return. The policy would also
help to strengthen the tlies between the two organizations.

In the case of vacancies where the kabupaten {s having trouble
recruiting qualified persounel, the DPUP could provide a qualified
individual for the posttion on a semi-permanent basis. The DPUP could
rotate such personnel (with the approval of the Bupatis) but the
reaponsibility for t1lling the «lot would belong to the DPUP.

10.9.3. Bidang Peralatin & Perbekalan (ALKAL), KANVIL PU

The Bldang Peralatan & Perbekalan (ALXAL) already plays an important
role in helping meet the equipment needs of the DPUK/DPUP Cabang Dinas.
This role should be enhanced.

The Kanwil/AIFAL could, for examp.e, - pon request from the DPUK,
gend ALKAL technictans to kabupatens for . short period of time to work
on particular tisks, perhaps to get workshops organized and running while
a permanent kabupaten equipment manayec iy being recruited or the regular
employee 13 undergony, long—term tralning.

Other arcas for ALKAL asslstance such ag major repairs, speclal
training, atorage of spare parts, etc. are covered in Section 9.6.

10.9.4. Sub—directorate of local Roads

This office is respousible for preparing technical standards and
guidelines for DPUKs. Basically it adapts such documents from those
already prepared by other sub-directorates within the Directorate of
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Flanning for national and provincial work. It issues some of the
standards and guidelines directly to kabupatens and preparcs otliers for
BANGDA (Ministry of Home Affalrs) to 1ssue.

Aa stated in Section 9.1 there are several existing standards and
guldellines which should be up—dated and new standards must be developed
for the maintenance management system (performance standards, work
frequency, etc.). Project TA should assiat the Sub-directorate in
developing the new maintenance standarda.

Experience has shown that a good way for handiing that procedure is
to form a technical panel which will meet periodically to review new
standarda as they are developed and to approve them for official use by
the DPUK/DPUP Cabang Dinas. The Chairman should be the head of the
Sub-Directorate of local Roads with the core membership of the Panel be
kept to a mintmum; 1t should counsist of at least one or two other
officlals from the Sub-Directorate, the TA Project Manager, perhaps one
or more chiefs of DPUK/DPUP Cabang Dinas, and perhaps also a
representative from BANGDA. Other experts would be invited to sit on the
panel as the need for gpecial expertige occurs.

The panel could also review existing standards and guidelines. If

any of those affect other donor projects, other donor representatives
should be encouraged to submit their suggestinns and attend the sessions.

10.9.5. Project Management Unit (PMU)

The PMU ghould continue in i{ts current role as an expediter of
project implementation and disbursements. It has proven successful in
thege tasks in other donor projects.

10.9.6. Bidang Diklat Bina Marga

The main goal of the DRMS Project 18 to strengthen the institutional
capahility to conduct maintenance. Project TA, through on-the-job
training, will introduce to the kabupatens new ways of mainaging road
maintenance and equipment and new methods of construction. The principal
reciplents of the changes will be DPUK/DPUP Cabang Dinas personnel but
the TA alone will not be able to Instruct all those who must learn new
procedures and methods. An effective training program will also be
required.

Project consultants should bear primary responsibility for the
administrators' and workshop staffs' on-the-job training in how to manage
the new systems. Those {ndividuals are relatively few in number. The
ma jor targets for fermal training programs should be field foremen,
supervisors, operators, workers, equipment servicemen and others.

(’)/‘?}\/
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A tentative program of specific courses, some existing and some new,
in explained in Section 10.8. Both the development of new courses and
their implementation as well as utilization of existing courses will
require close coordination between the Bidang Diklat Bina Marga and the
project TA.

The Bidang Diklat should do the actual course production of any
additional courses required but project TA should assist with course
identification, desipn, and selection of trainees. The Provincial
Training Officer can offer valuable assistance in setting up courses,
arranging for factlities, equipment, etc. Project TA should also suggest
improvements to existing courses and provide valuable feedback to the
Bidang Diklat on course effectiveness.

Wratever assistance Bfdang Diklat provides will require funding
since the organization operates as a project and thus most of its efforts
are funded through various DIPs rather than from a4 routine budget.

USAID should consider funding any new course development with the GOI
financing course implementation.



- 185 ~

11. DRMS PROJECT DESIGN

11.1. INTRODUCTION TO THE MAINTENANCE MANAGFMENT SYSTEM

A maintenance management system provides a framework for planning,
organizing, directinp and controlling road maintenance. The key elements
and their purpodges are noted bhelow.

11.1.1. Planning

Up-to-date data and planning <standards are used to plan maintenance
work. With a list of each distinct maintenance activity in measurable
unitg of work, standards ot work frequency, related road inventories of
road elements and featureq, and the average performance per crew-day
(perfornince standards), an annual work program can be formulated. The
work propram fwmifcates the total a ount of work and the required
crew=tavs ror each differeat malntenance acrivity. By multiplying the
nunber of crew—~iavs bv the cost per erew—iay (broken down by resource), a
budget can be obtained for each of the activities in terms of total work
quantitv and total crew—ifav.,. HMultiplydig the same crew—days by the
crew=dav reqource cosgt, the total cost of each resource can be known for
cacht activity ag well as the entire work program. The completed document
{s known a4 the annual work program and budget.

The work progran and budeet becomes an effective management tool for

planning anl justifving the total maintenance program. It allows

managers to neasure performance bv, for evaople, comparing work crew
achieveaont to the planned work crew performance standard. It can also

be adjustred upward or downward to meet the realities of funding and
regource avallability. It {s the basis for the next step.

11.1.2. Oreanizing

The next step 1s to prepare the annual work calendar so that the
workload {a scheduled to be performed at the optimum time and the demands
on resourcey (statf, equipment and materials) are balanced as evenly as
possible.

The work calendar 13 prepared using such variable data as weather,
harvest season varlations in traffic volume, and availability of
temporarv personnel. The work calendar then serves as the basis for
planning and scheduling training, equipment overhauls, vacation periods,
etc.

Bv balancing the workload, called resource leveling, the rate of uge
of a major resource (equipment or personnel) can be kept at an even level
throughout the year, eliminating periods of excesses or shortages in that
regsource. The other resources can then be adjusted accordingly.

1y,
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11.1.3. Directing

Based on the annual work calendar and the ever-changing condition of
road features, short~term (bi-weekly, weekly or daily) field work orders
can be prepared to suit the circumstanc: . and still accomplish all the
work that needsa to be done. The performance standards mentioned above
guide the acheduling of staff to allocate the resources effectively and
allow foremen to perform each activity in the approved manner. The field
wotk order becomes the source document for controlling the work.

11.1.4. Controlling

Work must bhe controlled to be effective. It must be performed
according to scheduled needs and {t must be efficient. The maintenance
manager must know Lf the work {s being carried out according to the work
progtam and bulget, He periodically needs to know how much work has been
accomplished and at what average cost,

This Information must also reach the manager in time for him to take
the appropriate corrective action. If production has slowed dramatically
or costs are rising too high, the manager must act quickly and return the
gltuation to normal.

The fleld work order 14 the basis for the manager's control ard is
used to report the work production and resources utilized. That
information {s summarized and tabulated at the local level and a monthly
progress report 1s presented to the manager. Coples should be sent to
higher authorltiers as woll.

The maintenance management system 1s a continuous cycle which
becones nmore effictient with time. Lessons learned in the execution of
work and the corrective actfons taken are used by planners for the next
year's maintenance program. Performance standards and work frequency
atandards are adjusted accordingly and a mcre realistic work program and
budget {s prepared { ¢ the following year.

Maintenance management systems have been adooted in many countries.
They are not complicated and are all based on the pattern described
above. Further details are provided in the following publications:

1) National Assoclation of County Enginecers
Action Gulde Serles = Volume VIII
Maintenance Management

2) Transportation Research Board
Tranaportation Technology Support for Developing Countries
Syntheqais 1 - Malntenance of Unpaved Roads.
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11.2. DRMS PROJECT PLAN OF ACTION: PREPARATION AND IMPLEMENTATION
11.2.1. Objrctiven

The main objective of the DRMS Projoct 1s to strengthen the
managenent of diatriet road maintenance. Good maintenance management
requites well-trained personnel, the right kind of equipment, and good
quality materfals. It also requirea a maintenance management system that
14 adaptable to local conditions and ecan be adjusted as conditions
chanpe. Finally, roads must be In acceptable condition for the
niafintenance work to be effective.

The project will be the first of its kind in Indonesia. There are
conalderable constralints that the project must overcome, I(ncluding
resistance to change, pereeptions of maintenance, the remoteness of some
ot the locations, and lack of faniliarity with modern methods of work and
mmpenent teclniques,  Others miv Include: delays in budget (DIP)
aporovalys causing Tivoftfy ot personnel and stoppage of contracts,
ditttealties tn obtalning spare parts, snortages and poor quality of some
natertals, contlicts of Interent between provinelal and kabupaten
affictalya, nd cormuntcatrtons nd travel delays. Thus, for the project
to serve as 4 nodel, Lty objectives shonld not be over—ambitious. It
should be recovntred that Inprovenents will be gradual.

The profect snould be divided into two phises: preparatory and
{nplenentation.  The prepiratory phase should last approximately twelve
months. The {nplementation phage should last approximately six or seven
years (aee Figure 6).

It tg 1lso recommended that on-the-ground work during the
{nplenentation prase begin {n a4 few xabupatens only. [t will take time
to davelop the varfous elements of the malntenance management system and
the loral project consultantys will need to be trained in how the system
works betfore they cin tully asgtst the stuaffs of all the kabupatens where
they will be asotigned, In addition, close supervision by the limited
expatriate stalt <hould fnitially be focused on a few kabupatens in order
to concentrate on developing etfective force account and contractor work
methodss that can later be dopted elsewhere.

List, while the firqr {nplementation year (First Year) programs are
being tested and developed In the ptlot kabupatens, the consultants will
be able to guide any reorzant atlon, statfing and equipment
redistribution {n the other kabupatens which was not completed for the
Flrst Year. A4 soon as these remalning kabupatens fulfill these
requirenents, they should be tncorporated {nto the project program.

11.2.2. Preparatory Phaso

Thias period would begin after the loan agreement is signed and end
when the long-term project technical asaistance {g on site.
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The principal preparatory task should be the verification of the
recendtryction program. Conslderable data (traffic counts and road
concltion) nust be collected quickly to verify the scope of the
recondtruction program. Thig, {n turn, will he the basis for the final
planniny, of other tuasks such as equipment redistribution and procurement,
the selection of which will allow the kabupatens to atart a full
waintenance program In the first {mplementation year and fulfill their
statfing requirenents,

Other major tasks include contracting the TA, procuring capital
eauipnent, bullding new workshopa and completing existing ones, and
setting up the detatled adminiscrative procedures for directing and
cont:olling all activities. The GCI will need to recorpanize and staff€
the DPUR/DPUP Cabang Dinas, redistribute existing equipment, prepare
trafning courses, ete. Performance standards will also need to be
prepired to Inftiate the maintenance management system in the first
{nplementation year.

The GOL and USAID will require the assistance of a small team of
consultints ro plan and execute all of these taska. Three foreign ,
consultants are recomnended.  Two englncers with at least 10 years'
e<perfence are needed, one in the rield of low volume road maintenance
andd construction management, and one in equipment minagement. They
nhould have previous experience with inplementing a maintenance
ragenent svistem. The :hird should be a senior training specialist with
ewperience in highway and equipment tralning propgrams. They must be able
to work topether as 1 teaw, with the highway engineer serving as the tean
leader.

These consultants should be hired as soon as possible under personal
service contracts (PSC). The perlod required would be approximately nine
months.,  All three should be based (n Jakarta bhut there will be
conilderable travel to the prostaces for the high.ay and equipment
englneery,

Fach PSC consultant <hould have a local consultant as a
counterpart,  Thev should have more than six years' experience in their
respectf{ve tields and should be able to travel with the PSC team. An
ott{ce turntsned by Bina Marga will be required.

A tentative st of apecific preparation phase tasks for USAID, the
GOL, and the PSC team are listed below.

USAID:

o Prepare TA TOR, tender and negotiate the long~term technical
assistance contract;

o Make final the firset year plan and engage six PSC consultants
[three expatriates plus three Indonesians (highway, equipument,
training)] to asalst with first year tasks;
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Eatablish ground rules with the GOI for the reconstruction
program;

Based on more detailed traffic and condition surveys, calculate
the reconstruction and malntenance programs and draw up a
preliminary plan and budget for GOI funding and USAID
reimbursement; and

Execute tender documents for equipment and tools to he
purchased.

GOI (Workiug with USAID & PSC consultunts)

(]

collect the necessary data to verify the reconstruction program
(traffic, inventory update, cond{tion survey update);

see that the appropriate first year links are selected and
reconstruction plang are drawn up in accordance with standard
acceptable practice;

inforn poteatial bidders that contract specififcations will be
enforced tor all work and that payment will not be authorized
until all substandard work {s corrected;

reorganive the Roads Divisions of the pilot DPUK/DPUP Cabang
Dinas;

recrult and assign to the pilot kabupaten, permanent staff
(managertal, technical, fleld supervisors, mechanics,
operators) ;

redistribute exiating construction and maintenance equipment to
the pilot kdabupatens;

make all required improvements to the pilot kabupaten workshops
(plumbing and water supply, electricity wiring, sanitary
facilities);

draw up plans and contract documents for the additfonal
workshopsa {n the other project kabupatens;

inventory and review existing short-course materials in the
fields of maintenance and construction management, and

equipnent maintenance and operations; and

begin to develop training courses for any supplemental training.

PSC Highvay Consultanta (1 Expat + 1 Local)

o

Supervise collection of basic road data (traffic, inventory,
road condition);
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Aa the field data become avatlable, verify the reconatruction
program and the resulting maintenance program;

Prepare final llat of materials testing equipment and assist
the equipment consultants {n preparing equipment lists and
tender docunents;

Aaalst the GOI to select the pilot (demonstration) kabupatena
(perhapw more than one) in each province, considering: the
capicity ol present road personnel; the GOIl's progress in
reorganizing and statfing the road and equipment sections; the
amount of km In sood condition fot the tirst year miintenance
program; the equipment workshop, etc.;

Review reconstmcetion draw!ngs and spectfications budgets and
maintenance plans for the tirst year of implementation in the
pilot and other kabupitensi, Asgist {n establishing the
understanding that onlv those reconstruction projects that meet
USALD's requirements will be eligtble for certification and
reinbursenent;

Advise USAID on the sufficiency of DIP funds; and

Advise on the acceptabllity of organizational structures for
those kabupatens which do not wish to adopt the model structure.

PSC Eaulpment Consultants (1 Expat + 1 Local)

[¢]

Plan and supervise the collection of an equipment data base
(inventorv, condttlon and usage, specifications, vendors,
rental compinles, rental rates, etec.);

A4 the reconstruction and matntenance programs are verified,
complete the Ltats of equipment to be purchased (heavy
equipment, <hop ejpuiprent) and asslst {n preparing the tender
docunencg;

Posstbly prepare a plan to acquire a limited spread of
equipaent tor the pilot kahupatens i{n the event that normal
tendering procedures will not allow delivery of the equipment
in time for the begluning of the full 1:plementation phase;

Asafst the hignwav congultant {n adviasing on the selection of
pilot kabupatena;

Make sure that su.ficlent equipment units for reconatruction
and maintenarce are reassigned and in place in the pilot
kabupatens vhen the {mplementation phase begina; and
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o Advise on the reorganization and staff of the DPUK/DPUP Cabang
Dinas in the pilot and other kabupatens.

PSC Training Specilallsts (1 Expat + 1 Local)

0o Aasint the GOI to review all existing training materials and
select those which are useful for the DRMS Project (principally
those dealing with work methods, construction and maintenance
for foremen, supervisors, operators and mechanics);

o Help Diklat Bina Marga to collect, catalog and organize a set
of reproducecable masters of useful existing training materials;

o Draw up a plan and budget for the Diklat to develop those
courses which will be useful but do not already exist. Work
with the highway and equipment consultants to prepare the
master list;

o Asaist the Diklat to outline the curricula for new courses
which could be preparcd;

o Supervise an inventorv of existing training facilities and
resources that could be used for project training; and

o Agsist the Diklat to continue the development of the recently

initiated geries of courges for construction supervisors.
(IBRD Manpower Developwent Project).

11.2.3. Implementation Phase

During this period the major objectives of the project will be met.
The kabupatens will adopt the maintenance and equipment management
aystems, a significant part of the networks will be recomnstructed, and
both force account crews and contractors will learn improved methods of
construction.

The project should plan for modest accomplishments in the early
years, which will increase as the project progresses. The recommended
reconutructlion program will start slowly, but increase gradually in
volume for the subsequent three years. The maintenance program should
begin by focusing the work on only the acceptable kilometers in the First
Year of implementatlon, incredsing as the reconstruction program adds
more "good” roads to the network. Training should begin as a modest
progran concentrating on the pllot kabupatens and spreading to the
remaining kabupatens as the courses are evaluated and {mproved.

g
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A major r* jective for the first year of implementation should be to
develop and begin to apply the maintenance management system for the
kabupatens. This i3 not conceptually difficult nor complex. However, it
must proceed in a measured, step-by-step manner and will require PSC
andfor long~term TA consultants to gulde the process. A detailed
explanation of the steps 1a provided in Annex 29 and summarized below.

1. Orient Staff: explain the purpose and procedures of
maintenance management to all GOI persocnel who will play a
role in the project;

2, Deffne Work Activities: define each dlscrete activity required
to conduct maintenance and define che units in which the need
for each activity will be measurcd (number of culverts, for
example, governs the amount of culvert cleaning activity);

3. Conduct Work Tnventerica: survey the number, location and
condition of all road features for which maintenance may be
required;

4, Deternine Levels of Effort: estimate the amount of work per
year required per unlt of activity measurement, e.g., six
kilometers of motorgrader per kilometer of maintainable
enginecered gravel road;

S. Develop Performance Standards: define the optimum crew size,
equipment, materials and work methods required for each
maintenance activity and calculate the average daily production
expected from cach crew;

6. Prepare Work Program and Budget: combine an assessmant of
maintenance needs (based on work inventories above) with the
assignment of staff, equipwent materials, and funds required to
address them. Assign prioritles to the activities to te
performed to adju.t the workload to the level of funds
available and to the need to level the workload over the fisgcal
year;

7. Establfsh a Work Calender: schedule the work, equipment and
materials by crew activity and by month to achieve the targets
of the work program;

8. Assign Schedules and Report Requirements: each work crew chief
18 given a achedule of the work to be done and the resources
required to do ft. These are based on the performance
standards above. Perlodic report requirements on actual
performance are set; and

9. Monitor Performance and Refine Performance Standards
Accordingly.
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The firat year of implementation should also include the initiation of
equipment management syatems in the pilot kabupatens. Reconstruction
should commence, although modestly at firat. The lessons learned In the
pilot kabupatens should be applied as full project implementation starts
in the remaining kabupatens.

Once the systems are belns {mplemented f{n all project kabupatens,
the project consultants should continue to supervise the application of
the systema and help to refine their elements. Gradually, however, the
kabupaten staffs wi{ll take full responsibility for managerifal functiona
in the fileld and the workshop, fdentifying where and what kind of
corrective action should be taken to keep the systems operating as
planned.

As the project nears completion and kabupaten staffs take over, the
GOI and consultants should document the maintenance and equipment systems
in minuals for permanent use in the project kabupatens and for review as
the basts for expanding to other kabupatens. The consultants should also
asalst {n preparing a plan for adopting the systems in other kabupatens.
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SUMMARY BY KABUPATEN OF
MAINTENANCE EQUIPMENT REOUIREMENTS
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ANNEX 2

SAMPLE BINA MARGA EQUIPMENT INVENTORY
SHEETS
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SAMPLE DPUP EQUIPMENT INVENTORY
SHEETS
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ANNEX 4

SAHPLE 3INA MARGA ZOUIPMENT USE
PECORD 30GK
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ANKEX 5

SAMPLE BINA MARGA EQUIPMENT SERVICE CARD
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L ] Pansnuns '
KT 7 (“\ N\ N

2 L kARTU BERVICE
- e Jeniz peralsten -

// -
“Segm~ | SERVICE unnxmn\
TANGGAL
KM/ HR _
SERVICE KE'MBALI
BERAT/ NINGAN

KM/ HA
TANGGAL

CATATA" FELU'.' SA™ FEN'ELASAN

GANTI OL' PESIN

G.‘JHI our FE"S"EL"

GA‘H! OLI G \HOAN

GAHTI OLI STEER

GAHH OLt REX

GANTIOUI P’OPLING

GANTI LAINI DLIdH

SATUNGAN OU!

SARINGAN B BAKAR

SARHG AN Hyde fall

By oven
119 Jems X W

100,
243 i/ BT K=

{ive s
300 Jam 4 13DC] W

Torenw
1000 Jam 7 79000 K

CATATAN :
A NIRRT Plnvacaner.

———

‘ U(\v~‘0'(,

Form BM HNao, 0098

e e e e =

e

KARITU St RVICE

Jenis peralatan.

SERVICE TF RI\KIHR
TANGGAL ¢

/e H

SERVICE FEMBALL
BERAT/RINZAN,

| AT T ) (S —
TANGGAL @

CATATAN FELUMASAN FENJELASAN

Cl‘n‘Hl oLl NESEN

GANTL CU F‘RSH‘LI'

GANTI CL1 GAPLAN

GAMTL OLI STEER

CGANTI OLI1 RE!

GANII OLI KOFLING

GANTI LAINZOLI/dUL

SARINGAN OLI

SARINGAN B.BAKAR

SARINGAN Hydr/dlt.

Bulanar

123 Jlm/JQDO wm

Butaaen

250 ‘.ml&"OD m

»n

s00 Jlm[ |7030 L

1000 Ja s, 130800 ke

CATATAN :

Form BI No. 0OUYB.
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SAMPLE BINA MARGA EQUIPMENT ISSUE SLIP



6-1

DEPARTEMEN PEKERJAAN umuMm a
- BUKTI PENGELUARAN BARANG |, s B
NOMOR SERI |KODE GUDANG| TANGGAL |NO PERINTAM KERJA XODE UNIT |
I( 03603 PEHALATAN
T-h- T4 W -1 1w l 2-1
NO STOCK ! FAMA BAHANG SATUANIJUMLAN] HAHGA DALAM uP
I - 40 I 57 - %8 | 5961 ISATUAN[ JUMLAH
| =] e
l _ I
| L
| L
| ]
| .
l I
| ]
| .
l l |
| | |
| | I
JUMLAH RP
|  DIBERIKAN | DITERIMA | DIPUNCH:
TANGGAL I I I
| nama | | |
TANDA TANGAN I ] I

FORM NO 0 B8 lerorran ' (Laporan Peneciuaran ke homoputert
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SAMFLE 3INA MARGA STOCK CARD
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ANNEX 8

SAKPLE BINA MARGA WORK ORDER FORM
FOR EQUIPMENT REPAIR






ESELON PERBAIKAN .

ESELON )
Service

Penyetelan rinaan*

ESELON I

Pertarkan ringan

Pengaantian

ESZLON (1l
Pernarkan sedang

Miqnantian

ESELON IV
Parpaikan berat

ESELCN V

Rebuild/
membangun
kemoals,

Meliputr pekerjasn pelwma-an aan nengaemukan serta penggantian
sarinaan banan pakar & sanngan minveh peumas Huel filter & ol
fitter)

Menout pexkeriaan penvetetan antara lan pada  Fan bel, plating,
pencaman, rem, carburator, Keien mesin, somprest, wneel aligmment
lew/Roll/Cone Qnening V belt Crawier etc

Metout pereraan perndtkan antara lan paga water pump, carpurator,
Fuet pump  elezine system, Master Cluten Cvibinaer, Master braxe
Crhnaer Wneel prake Cvhinaer, oif pump

Plaung, Conaensor, aistnibutor Cup, rotor, svark plug, injector,
fatiator hose  viomng Chain/eelt, teminn oear, ol oump, Carburator
atternator - Starter motor, aiow oiug, snoe & braxe himing, shock
ansoroer, aeat;conl sprning, exnaust e & muffier, track snos, jaw’
Roll inet-cone, ceieen pett Convevor etc

Meliouts pexeriaan peroa, on gntara tain paca Suel mjection pump,
aerinda kien & auoukan kien mesin, transmast, P70, Difrerenual,
Final arve Clutch, tarque convertor ketos & cat nvaraunc system
hvarauite motor & npump  arternator starter motor  electric maotor,
control vaive avarautic ram jawsHotl linersconenmpact nammer,
sprocket adier roller, noast sysiem

Fuel smiection pump, transm sn, P TO toraue Convesterm main
bearing, piston rina vaive, cutting agos, toqaie plate & seat

Meliout pexerjaan overngul antara lamn pada  engine, transmission,
P 7.0 toraue convertor, unaer carnage, chassis, jaw crusnher, cone
Crusnir, imoact crusner, renwld can modifihasi peraiatan jalan

Rebuild atau mempangun kempah oeratatan, serta modifikas) per
atatan


http:oelum"-.an

ANNEX 9

SAMPLE BINA MARGA FORM LEPP
FOR EQUIPMENT MONTHLY UTILIZATION REPORT
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ANNEX 10

SAMPLE BINA MARGA FORM NO. LLP §
FOR EQUIPMENT UTILIZATION REPORTINC






ANNEX 11

EXISTING BINA MARGA WORKSHEZTS
FOR EQUIPMENT REPAIF REPORTING
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11-1

SUMMARY
(Unofficial Tramslation)

Forg PF 10.HD (Progress and Cost Report for Maintenance by Level of

Maintenance)

Instructions: Fi1l In the name of the workshop and the level of

maintenance in the appropriate block and the month of which the
renonzt 1s done.  There are 11 columns: 1) numberiag; 2) type of
equipment, manuracture, code number; 3) tyne of work; 4) work
conpleted or not coapleted; 5) man nours; 6) wage; 7) value of parts
{n zustan; 8) value of otqier material used for mdintenance in tais
month tn runish; 9) total cost; 10) ecauionent work hours from

ndsaeter/mourneter; 11) name of the user.

tarm PF 10.GD (Progress ane Cost Report for Maintenance Completed

in This Moata)

Instructions: FLI1 iz name of tae wor<snop ind gonth of repors,

There are 12 columas: 1) numbering; 2) tvpe of equipment,
nanufacture, code numner; 3) level of ndaintenance; %) wnen started;
5) wnen corpleted; 6) person nour; 7) wage; 8) value of parts used
in rusian, 9) vilue of othner material used for maintenance in
Tunian; 10) total cout, 11) ea/aour wor<ed of tne equipment; 12)

ndame of the user,

ora PF 10.GHD (Monthlv Progress Report on Malntenance Underway).

awttuctliong:  FIll in name of wor<snon and month of the report.

Taere are 10 columns: 1) numoering; 2) type of equioment; 3) amount
ol ecaulpment delny maintained/repalres; 4) anount of eaquipment
coapleted; 5) amount of equlpment not vet conoleted: 6) availabflity
ot mechanics; 7) aviilabilitr of toals; 8) avallaoillity of parts; 9)

availabiliry of funds; 10) equipnent walting for maintenance.


http:Olrogre.st

FoviLir of
JSLLLITN

.
Lem ks .

nepess!

Tinprat beme.inaraan

tbulan

bolor Seoor Urut
\otor Jenty, Murewn/
Tine, roue Unr* Per-
11tan

holon uratan
tdaht

puser-

lolue tanap oenve-
lesaian

holos wartu
torang yam)

toloum yoah kerya

\otum nitan
Suny lagang

holon nilar banan

holom jumlan biava
\olor xerja alat

holoz insiansi pema-
kai

AN AR L

v )

~
Ui pre °Is

o 5

Py AR

LAl AT LT .

\
LR I LS R S il

DOTA v

T3P 82 M.lve NERSLlNaTaAn heralatan tiap

el ladTWgnt
~urur yelas,
beri tanaus (  } paue rotal inphat pemzliharaan yang

dilanorsan, sesuar aengan Pegoman hriteria Pemeliharaan
vang perlase i benartemen Peneriaan Usum.

Diis1 status oulan lanoran.
Lusun aelas.,
Dias. renis alat
meres /time alat
horor hous Binrt Peralatan
Uirertoral Jenaeral bBing Marga
vontor  husn Trucs fsuzu TLD.534S

AL/212/103Y

Ditsy yents neroairan vang dilaxusan,

Di1sy "Selesar™ untuh nexeriaan vang suash selesar  di-
hertakan diis: "beluc! untun pesxeriaan vang velum scle-
sa: aakemiaxan,

CLiis: yumlan ram orang vang diserapn untub nepeliparaan
aeTazatan walaz buelap laporan, zigak termasud wakiu me-
nungpuy suku Sacang/panan,

Conton: 3 orang nmewanir melasunan overnaul engine sela-
ma 20 jaz agalam bulan ldaooran,
Jualan yaz orang 3 x 20 jam = 50 Hjac,

Diisy nilay upan vang dinitung sevdga. peTikuls

Jumian jam orang vang d1serav uatubh meidiunan rexeryaan

dal.z pulan lunoran x upan (Tdne nome pay) per jam.

Contor. Upan seorany menanih kn o0.000,- per bulan
Jualan jam keria ner oulan = 150 jam

ko 00,000 -~ “ kp 400,-

Unah per jam = -
- Y]

sy nolas turaan gar. susuy cagang vong d.ovnakal  untuk

neTodiaan peralatan aalan vulan lavoran.

Bursd nilay runtan dest banan vang dinakal untuk pernaise
an/neisasan perulltan Gulam naian favoran,

hawa? lau, bes: pelat, besi siku, oinval pelumas, gemuk,
Jdl,

Cukup jelas.

Diis1 Am/Jam alat yang dxtun)hkan oleh Odometer/Hoummetes,

Cuxup jelas,

FORMULIR, .. 0000e/2,


http:1.jlau,.an

G?

11-3 ,

OB TR PPN Ylanaran nan ) ogar hiave nem=!incruar peralacan VANE SEit -
PLMAEL I SR ...
S diaeT o an pads bular lanotan:

bengael

hoioz homo~ Urys
hosO% uenis, Merss)

Tvoe, hode bnis ber-
4idtan

holon ingaat peme-
linaraan

holor zulas {tp!.)

hotoz akhir (rpl)

hotor wanty
Lorang 1am)

lolen upah (kp.)

holom nilas  suay
caaang

\olez nilaxr oanan

holoc jualah biava

holoz kerja alat
M/Jan

turur jeias,
biis: s33tuz oulan laooran.
Cusun relas,

Ditz venss alat
merer type alas
huror boae Lni: beralazan
birevtorat Jenveral Bing Marga

Contor:* lump Truc) Isuzu TLEL.S4S
AL/2I2/1049

Diisy zingaat pemelinaraan peralatan vang dikerjakan,
S€3Udl denpan Feaomar hritecia Pene! itharaan yang ver-
lanu d. beaartemen Peseryaan Laum,

|
Drisy tangpal gizulainye pekerjaan pemelinarzan per-
alatan,

Mesy tang, !l weleainva peseriaan pewcdanaraase por-
dhatan

Ditst yumian yan arang vang diseranp untus menvelesaje
MR sUSTU peke=1aan, tidal turmasul waktu meaungEy su-
AU Cadang/panan,

Contor- 3 oranp meaanih menvelcsainan peserjaan over-
haul engine selama 40 jaz,

Juzlah jam orang = 3 x 40 Jam = 120 jam,

D11s1 nilay unan vang dinitung sevapa: berikut:
Jualah jam orang yang diserap untuk menvelesaihan pe-
KCT}aan x uman (taae howme pav) ner jam,

Conton  Suitu pexertaan vemelinaraan oeratazan dilako-
kan olen 3 orang (A, P, aan <), selesa: aa.um
wikU 136 jan orang,

(A.3v 1am, L.50 jam, van C.36 jam)

ioah A per bulan kp  wu.000,-
Unan B per ootan wp 75.000, -
Uoah C per bulan ip Y0.000, -

Juniah unah untuk pexerjyuan tersenut:

Ro 60,000, - Ko 75 000,
— .

a5 *
0x =g 0 X =
) L.
560 B 20I00 - e 000, ke 2¢,000, -

1910
Kp 21.600,-) « kp 60.600,

Diisi milay rupianh gar: suau cadang vany dicarat untuk
aenvelesainan neme! tharaan peralazan,

Di1ss nilar runian dar: panan vany divaxai untul menye-
lesaikan pemelinaraan peralatan,

Luxup yelas,

Diisi Mn/Jam alag yang ditunjukan oleh Odometer/Hour
meter, ,

‘0108 ..llll'!.',:!

LYY
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hiOE instins:
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peBu-

11-4

Curup relas,

FORMUI™ 1} ot lb-éi;?D(LJnoran uulanan aegiatan dan hasil pemtiinaraar per=
4latan)

bBenpae! Curun rctuas,

telicon Di1s1 status oulan lanoranm,

holom homoT brut Curup jelas,

holom jenis peralazan: Cubun jelas,

holoz hegiatan neme-  Di:s: tualan selurun peralatan vang sedang dipeli-

lindraan dalar wuian
.atoran

hotor nastl pemcting
TAdr/peae=raan sele-
521/DETANNLT padd bu-
lar lavoran

huloo vanat/petun
serddtl dinerianan

ADLOZ BEeaaf.h

hoiom oeralazan
pengeel

haloz Suxu Cavang

tolon dana

Mlom tunggu giliran .

hat. ver ningaat pemelinaraan dalaz oulan laporan,
(MPP sudgan diterorzhan)

Li1si nmlan peraiatan vanp selesa: dinelibamdlipere
bairl ver tinpaat peaelinaraan galar bulan lapaoran,

biisi yunlan peralatan vang belum selesai/velim
D41 Ulidrsandran pers TIngaat pemelinardan dalan
lan lanoruan.

S5eh~
bu-

Dias1 (X ) apaoila terpatasnva tenags wesanih vang
RENvenduaan vereriaan nemelinaraan neralatrin pelus
vanat dinerjaran/diseiesaikan dalas buian 1noran.

Dias: { X ) aoavila ticak tersedianva neralacan beng -
acl teTtentu ving menvenaoaann poxeridan neaulihazaan
belun capd: dikerjaran/diselesalran galam bulan
lanoran,

Ot1s: { X ) ubaviia tidad terseaianva/kelamoatan peng-
dadaan suat cagang atau sulitnva dicar: dipasaran setem-
DAL, yang mengasiudthin nexerjaan nemel:inaraan neralat-
an velhu= ganat dike=ranan/diseiesainan dalam opwan
lavoran,

Dris; ( X' ) upabila tiaganva .2au terpatasnva ¢ana Su-
ku cagang, vang menveoabxan nexeriaan newelinaraan Por-
alatan belum vavat siservaran/disciesaisan datam  oulan

lapaoran.
’ i

Dras: ( XX ) araoile vemelinaraan perasatan belus gapat
dikerjaran/diselesarnan calan pulan laporan, disebabhan
okeh nal-hal lain.
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EXISTING BINA MARGA INSTRUCTIONS AND
‘T USE CONTROL
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PETUNJUK PENGISIAN
FOPMULIR LLP,0S5A DAN LEP?

(Yanr disempurnakan)

PENDAHULUAN

veralacan merunaran investas) pemevintah vang sangat be-
sar nilainva, olen harena 1tu agar peralatan dapat dipa-
kai sampai batas umur ekonomisnva, maka perlu dipelihara
gecara teratur sesual dengan petunjuk pemcliharaan dari
pabrik pempuatnva, serta dipakai secara tepat guna dan

berdavaguna,

Untuk izu perlu dilakuran penpawasan pelaksanaan pemeli-
haraan peralatan ¢: Bengkel Proninsi, bengkel Deoot Per-
alazan Jalan Wilavah, Sexsi Dinas Pexkerjaan Umum Propin-
si, aan Provel Jalan/Jempbatan serta pemdkalannva secara

berkesinampunzan,

Menginzat vengan sisIim Peroenpgkelan vang verlaku di Di-
rekzcrar Jenuveral Iina Marpa, hanva canat memonitor pe-
laksanaan pemeliharaan peralazarn ¢! bengkel Prooinsi dan
Bengkel Depor Pera.atan Jalan Wllavar, maka perlu dicip-

takan sarana untuk memenlitcr neiawsanaan pemellharaan

x

peralazan df Sexs! Dinas Pexerjaan lmum Procinsi dan di

Provek Sailan/Jje~sazan,
Aga 2 alzernazif szcrana untuk nemsnlitor pelaksanaan peme-
linaraan peraiatan, velzu
1. Mempuaz formulir laporan bpentur paru.
2. Menvemournakan fermulir lapcran vang sudah ada’
(formuliz LLP.05 can L3PY

Mengingat tamoanan formulir laporan akan menamoah beban
pekesjaan pemouatan lavpoTan paada Seksi DPUP dan Proyek .
Jaian.Jemoaran, mawa wan: memiiih o alzernactif 2 (menvem-
n
0

purnakan formulir LL¥Y.05 aan LBPP

MAKSUD DAN TUSUAN

Penvempurnaar fcrmulir LLP.05 (menjadi LLP.05A) dan for-

mulir L3PP beriujuan untuk,


http:Ja1.an,'Jemmadt.1f
http:cian-.Br
http:formul.ir

1. Mengetahui secara pas:zi bu.amnva biava pemeliharaan
dan operasi suatu unit peralatan tecrentu, dalam ku-

run waktu tercencu,

2. Mengetahuil secara nvata oesarnva proouks:i suatu unis

peralatan tertentu, dalam kuerun wakzu tertentu,

3. Mengetanui dan mengikuti perobanan kondisi suatu per=

alatan tertentu, calam kurun wakeu tertentu,

4. Mengezahur jai kerja efehz:if suvatu uniz  peralatan
tercentuy, dalam kurun waktu tertenczu,

5. Memoritor pemakaian neralatan,
Data tersebut diperlukan untul. memsuat analisa bezikusg,

a., Apakah suatu peralatan terzencu masib dapat dipakai

secara ekonomis,

b. Apakah suaru peralatan terzentu dipakai secara tepa:t

guna dan beraavaguena.

IMAYAIAN PERALATAN

'y
n
L
&y
o
£
vy

L1, Pengician formulir laporan pezarzian peralatan

(LLP.03A can LBIP) hencwamva seooyerzif mungitin,

2. Agar pemaka.an peralatan gavat dimonitor secara ber-
kesinampungan, lapcran pemakaian pezalatan (LLP,05A
dan LBPP) harus dik:irim we Direszorat Peralazan  Ja-
lan seziap bulan, aengan tempusan ke Depot Peralactan
Jalan Wilavar 2an ke Biaang Alkal KRanwil Deo. PU Pro-
pinsi yang bersangrutan, selamoat-lampatnya tanggal
5 bulan berikumya.
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ety LLAUNUUR FLIWLILAY SUNIULLIN LLY ,UJA DAL LBVY

PETULJUR. PENGISIAN LLP,C5A

1. Tujuan * Untuk memonitor produktivitas
veraiatan serta piavae pemeliha~
raan dan overasinva, .

2. Cara pengisian

Tanun anggaran . cukup jelas

Status tanggal cukup jelas

Nama Bagian Provek/

Provek . cukup jelas

Kode diis{ Kode Bagian Provek/Proyek
vang melaporkan,

Kolom (1) . dli{si Kode Unit Peralatan

Ditjen Bina Marga

Contoh: AE/212/23L5
AE/001/0015

Kolom (2) diisy Jenis Peralatan

Conton Bulldozer
Motor Graager
Dump Truck
wolom (3) : dilsi Kondisi Per-iatan paca
tanggal lavoran

Kolom (&) : diisd Jumian Jam kerja peralatan
selama produksi (tidak termasuk
waktu menungpu dan transporzaci/
mobilisans! oari pool ke gize)

Kolem (5) : cukup jeias
Kolom (6) : cukup jelas
Kolom (7) + diis: Jumiah Banan Bakar vang

divakal selama )jam kerja efek-
t1f (oalam rupiah)

Kolom (8) + diisi Jumlan Pelumas dan Minvak
I'idrelik pengganci/tampanan se-
lima satuy buian (dalam rupiah)

Kolom (9) 1 diisi Harpa Filter pengganni
selama satu bulan (ocalam runiah)
Kolom (10) diis!{ Mila! Suku Cadang vang

divaral untuk perualkan selama
aatu oulan (caianm runiah)

Kolem (11) + diis: Gaji/upar mekanik vang
melarukan persaikan dan pelumas-
an pertalatan,

Kolom (12) « diist biava pernatkan sila per-
alatan disernaiki di Bengkel
Apen Tungpal azau Swasza lain-

nva,
Kolom (13) : diis!{ Gaji/Upah opecrator dan
pembantu operator,
Kolom (14) : cukup jelas
-« .



DEPARTEMEN PERERJINAN UMUM

1)

Staranr Tanpgat

JELIEN2L GrA MANGA
LAPORAN

wElTee )

CIRExTICHAT

tiamas Baghia/Praysh

TAHUN ANGGARAN

REALISASH PEMAKAIAN PERALATAN JALAN BINA MARGA
-1

[Leesivsno . tiross]

kede - {3 CI7) [ Clel

[ XX
A PHCDUANS) BIAYA OPERASIONIL !
. Jam henja o)
REE INIT PLRAIALAN A HIS (LR ALAN H Efenut Bt an Pelimas Suku Jase s £
E Ldam ) Velane | Satuan Babar " H&Jm‘h fFuter Cadang Gaptipah | puivaan Lain tain ‘g' 2
v 4 -~
<
(f7 3 too ) | tnoy | tmat | tmed | tmed | imp) |4
1] I [§Y] () (57 Y ) —E 57 (10} m 112} (13, e
- e r
'l
- = _-.- T
H a m s J a b s n Tsnda Tangan Tanggsl
Dlymkn g,
Drzetuyul
tate 2 Petunjuk pornjintm poda helimim schallknya, *e0s) Femnkol perslaten dilal detwons DITEMISKAN UNILK
*} 3ol Perulaten vilsl dorupas scmm Fezalaton yarg 1 = Proyck Bina Marge 4 = lnotood Pemerinteh Lafroys  -teabor ke § e Dit.Palan Jokarts
sdu i Pruyek 2 = Proyck/pruyek Pengairan/ 5 z Kuntrektor Bina Marge -leabiar ka 2 ke Depol Palan Wil ymb.
**) Kiamilel prtalsten dilel chvu,nz 1 = Jaik Cipla Kurys § = Huntzoitor Lajmya. -tealiat be ¥ ke Bid.ATRal Kumfl yob.
1 = Bred £ lisgan 3 z Proyok Pesccinte’s Doccahr -leabiar o & he Lrsip Bag. Proyck/
J © Pamdl. berst Proych pei.
4 = Scras
W0PY €l o Wb e B S Amen Vo 08 A
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PETUNJUR PENGISIAN LEPP

Monitor:ng Harian Pemakaian Per-
alatan untuk mengisi formulir
Lir.05A

1. Tujuan

2, Cara pengisian

Tanun
bulan

Nama Provsek/Bagian
Proyek

Lokasi Proyek
Jenis Program
Merk/Type

Tahun pempbuatan
KM/ awal

akhir

Nomor Kode Unit
Peralacan

Jenis Peralatan

Kapagitas

Kolom

Tangga)
Lokasi herja
Jam Xerja Efeiitif

Jam tioak reTja

Rusak
Nganggur

curup jelas

cukud )elas

cukurp jelas
cukup jelas
cukup jelas

diisi Merk dan Type peralatan
vang bersangkutan,

diis1 Tanun Pembuatan peralatan
vang bersangkutan,

diisy KM/Hour Meter paaga tang-
gal 1 butan vanp versaagkutan,

diisi KM/Hour Meter paca akhair
bulan vang persangkutan,

diisi Nomor houe Unit Peralatan
yang bersanphuzan
Conton AE/212/2345

AL/001/0015

dizs1 Jenis Peralacan

Bulldozer
Motor Graaer
Durp Truck

Contoh

di:si Kapasitas alat sesuai spe-
sifikas: paprik pempuatmya.

. cukup jelas

cukup jelas

diisi Jumlah Jam Kerja peralta-
an selama proauksi (Tiaak ter-
masuk waktu menunggu dan trans-
porzasi/mobilisasi dari pool ke
site)

cukup jelas

. cukup jelas (menunggu hujan ber-

henti)



Lain-lain

Pemakaian Bahan
Bahan Bakar

014 Mesin, Ol{ Tras-
mis{, Cl: Hidrolik,
dan Gemuk

Filcer

Suku Caoang

Produksi
Kondis: Usum

Dilaperxan oieh
Diketzanuil oleh

: diist

. cukup jelas

Contoh:

Jam Kerya Efekzif 3 jar
Pusak 2 jam
Iklim 2 jam
Jam Kerja per hari 7 jam

. diisi Jumlah Bahan Bakar van
dipakai selama Jam Kerja Efektif.

: cukup jelas
© diis{ Jumlan Tiirer vang digan-

ti.

diisy Nilay Suku Cadang vang di-
p=kal untur pernaikan (dalam rue
pian)

: diisi procurs: alat selama yam

kerja efexkz:if

(v ) pada salah satu ko-
tak kondisi.

: cukuop jelas
¢ cukup jeluas
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ANNEX 13

SAMPLE TECHNICAL SPECIFICATIONS
FOR WORKSHOP EQUIPYENT




















http:r.nzmisr.on












http:AIurni.jn
http:REQUI.ED
























http:cradua:.on

























SPEILIFICATION RIJUIRZD

PO,

Pay e - e mmny i At mmerira e el
[ S I HE R SSLIZNIUG JRON.

Zlectzic soleering :ron of 60 Watz, 110 Volts
S0 H=.

1/4 inch copoer screw driver tip.



http:salcer-.ng
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TILUNICAL SPEZIFICATICH 1721 W0,

SPECITICATION  PEQUICID SPIZIFICATICH OFFZRED

U 7« WORRICHIY

Sree! werkonench wisn caziner and drawers of

10C o= leng, 60 om wide, and 25 cm high.




ANNEX 14

SAMPLE PUBLIC WORKS TLCHNICAL SPECIFICATIONS
FOR RECONSTRUCTION EQUIPMENT AND
RECOMMENDED PLRFORMANCE SPECIFICATIONS
FOR RECONSTRUCTION EOUIPMENT

P
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http:P.:QUIP.ED



http:Standa.rd









http:P.OUIP.ED






















14=-17

TECHRICAL SPECIFICATION ITEM NO.

SPEZIFICATION

RIJUIRID

S

PLIIFICATION OFTTRED

!

U N DT ¢ ASTHALT STRAVING ‘LCHINE

800 LITREZS

i

CONSTRUCTION

1 tvpe asphalt spraving zacnine for
T Ww1th peniTaiion nuno:r 60/70
1nclucing cutbaca for sbraving asohal:

.

from 0,50 lizze per sqguareneler  up to
3 latres per souaremeter,
2. Mountez on 4 (four; pneunaiic tvre wneels,
1th retacTabie arawoar,
I U-welaee enacsii with laminated springs,
The macnine comsist ol the Jollowing
componsnts:

1 (one) Fiin zicaometer, can be

quriny operation,

Evterzor reztle,

1 (one)

1 (one] Heazing co: 1ne arranged within
Tne extreTior wetile,
1 (one) Patentes neltint champers accommoagat-
N

osaTIng To support

tne load, ang mecnanical device to
swing toe loac,

fumo for binaer,
(one) Air compressor of o
(one) Proussurs tam.,

(one) Fuel firing ournes;
(one) Diesel af not less than

5 FaHiP, azzving the compressor, and.
asonalt pump.

(cne)
ata;

bes ps bt hge e

Lol B oda]
HAPSesH

BRAKZ

Service ang parsing orase, hand operated
and over-run tyne operated £zca tTailer
drawoar eve

CAPACITY
1. Boiler capac:ty of 800 (erghr hundred)

lizzses

capac:ty for 2 (two) drums
(two hundred) litres.

2. Plus preneazing
of avbprox. 200
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TECHNICAL SPEZIFICATION [TZM NQ.

SPECIFICATION REZOUIRED

SPECIFICATION OFFEZRED

SYRAYE AT

Adiustoole he:
inzlueaing rign

40 cn long,

gnz, 2 (two) m long
t anc left extension of

Spravoar snould be 8" heignec.

Fan Tvpe scray nozzle, at least 50%
over lao.

Nozzle could be snut off indepenacently.

:e) for estimating aspnalt quantaity
tank and cnar:t snowing the volume
T each  co.

Two handé sprav eau:dment of heavy duty
type, heavy cuty mezal re-inforced lance
hoses securely Zixec to the pressure

systez= and lance.

Thermoreter, rec morv at pressurse
apsolute 4wz, ane 3 {thTee) acsol

tures!s tool kit included
I edch mAGLINE

Two 1nstmictiion manuals, two servics
manulas and two part catalogs for each
macazne.

Eagine o1l f:lter, air cleaner element,
ana fuel filter for one year operation
snould be supplieé for each umat,



http:maca-.ne



http:sevr=.iv
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TICATT
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N

SE=~TT

rr—n (v
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-
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L

TEZLT
CN R=EOUTFED

EIITICATT

- e .

[g=]

A

2t shall se

&
i

than 7 msovas

ro

2. Szezzes oz can be -
3. CLassis lengTn not T




1)

3)

4)

It
-~

Bulldozer

Hotorgrader

loacer

Roller~. Vidvrators,

nelf-zsrgpeilad, 5 ‘on

14-22

RECOMMENDED PERFORMANCE

SPECIFICATIONS

RECONSTRUCTION ECUIFMENT

Ao0ilar, Ruzoer=-

o

rad

gelfl-orone . ad

95 HP min., Diesel engine

11 ton operating weight

+ Power-ahift

Angle blade, hydraulically controlled

Ripver~ attuchment (3 shanks),

hydraulically overated

90 HP? man., Diesel eng:ine

8.5 ton basic operating weight min.

Transmission: 6 FWD/6 REYV

Articulatea frame ateering

Moldboa=d aporox. 3.lm long blade,
hydraulically operated

Scarrfier V-type

80 HP min., Diesel engine

7.5 ton operating weight nin.
1.2 0?3 buciet capecrty (azruclk),
hydraul.ca:ly operated

Arstzculated fmame

65 HP man., Dieael engine

6 ton basic opverazing weight
Hydrogtatic {ranaciassroa
Articulated {ranme

Drum widtn = 13C0ma zin.

B0 HP Dicagel earine

7 ton eapiy weignt
Hyd-ostatic transmiasion
Min. 7 wheels

Rolling width = 180Cmm



~1

~—

Tmame T=ioym 140 H® Diesel engine
5 tom capacity =2::.
Manual transmission
Axloa: TFron: 2.7 teny =2z,
Reqr 7.7 tong min.
Hoavy auty (min. 4ma ateel plate)
duzr boay with icuole acting %ail zate

HD noiat awvatea, 10 ton 21n.

n

Tail Gate Chip Spreader preading cavaci<y: 40-140 m2/m3

-
-

{z0 £2% 3 ton Duzp Truck) eed aucer driven by gasoline engine

(@]

verall width 2150=n

>

Nunoer of zate plateaq: 12

3arfle plate

‘yntor Tane Toicw 140 H? Diesel angize

wiin apray ber 24C00 1. tank carzacisy
Manual transchrasicn

Axies: TIront*d on capasity

¢

Tlat Jed Tmuew 41 H? Ziesel encine
sty 985 .20k
3.5 cozn cemoacity

danual crans=zigoton

igtnals Saraver 200 l.zanacis~
%I, SITn o aTreT osas lountez oz 1 ¢r 2 axles

Air comTressor‘asznalt sump d-ives o



oz Crusner/Screen Plant

U

mozile

30 TPH rated ouczput capacrty
2 stage cruaner:
Primary - Jaw crusnew

Secoraarr - cone smuaner

| &

Sreen: T 1ecy tyve

3]

lectrmc genereting sez, 3 pnase
2207700 Ve s, 50 Hy

Conveyors



ANNEX 15

SAMPLE TECHNICAL SPECIFICATIONS
FOR SUPPORT EQUIPMENT
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TECHNTCAL SPECIFICATICH 17IM MO,

SPEZIFICATION REQUIRED SPECTFICATION

UNT T : FLATBED WITH CRANE 3 TON.

BASiC TRUCK

1. Cao and cnasszs all steel with safecy
glass throughout,

2. Two heavy duty axle with rear wheel drive

3. Shock absorber on front axle.

4, Rignt hand drive,

3. Re-inforced frame particularly suitable
for flatbed type application,

6. Mix:pum wheel base 4,4 (four point four)
oeLers.,

7. Driver's door not to be self-locking type|

POWER UNIT

. Diesel engine.

. Engine shall have fuel filter and oil
filter £itted on saf: place to avoid
danmage.

[ £ I ol

3. Rain cap for exhaust pipe in case of
upward opening of exhaust pipe,

4. Direct electric starting.

CLUTCH

1. Heavy duty dry type,

2. Cluzch plate shall have sping vibration
dampers,

TRANEMISESTON .

1, Manual shifs, minimm four forward and
one reverce. .

2. Synchrmmesh or constantmesh, excspt in
veverse and fIrst gear direcs drzve im
Top gear. e



http:exnau.st
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TECHNICAL SPECIFICATION ITEM HO,

SPECIFICATION REQUIRED

SPECIFICATION

OFFZRED

FRONT AXLL
Jhhel o

1. Heavy Juty coansIiTuction,

2 Mipime capacity 2.7 (two point seven)
T0Mns. .

REAR AXLE

1. Heavy duty construczion.
2. Single reduction, full floating axle.

3. Minimum capacity 7.3 (seven point three)
tons,

4, Fitted with auxiliary spring.

ELECTRICAL SYSTEM

1. 12 volc or 24 volt elecirical system.

[S]

. Heavy dury battery.
3. Sealed beam, dip tu left headlights.
4. Fuse panels in glove box, dome light.

5. Turn signals left and right for rear

and front. L.

6. bual stop, tail and back up lights.
Tragffic hazard switch.
8. Dual wind screen wipeTs,

9, Dua! horn.

10. Fronc clearance and ident:fication lamps.

11, Speedometer with odometer in metric.

BRAYZZ

1. Servics brake shall be of hydraulic with
vacum power booster on all wheels,

2o Vacun mesersve tank with gauges and  was-
nwng lighe,

3. Hand operazed parking brake.
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TETHNICAL SPICIFTCATICN

[TEM NC.

SPEZIFICATION RIQUIRED

-

SPECIFICATICN

OFrFzRZD

TYRE AND Wi

Single front and dual rear wheel, plus
spare wheel,

Heavy duty hanping for spare wheel,

8.25 x 20 tube and tyre type, cast steel
rins,

FLATBLD

1.

2.

Platfora size 2.2 (Two pPoint two} mereTs
by 3.7 (three point seven) meters,

Steel frame and steel sills with 50 mm
thick wooden deck, and bulkhead cab  pro-
tecior H.Ll’.h redr view upcnmg.

Stare slote provided, mimioum 4 on each
side and I on Tear.

HYDRAULIC CRANEL

1.

Hvaraulically oneiated crane by hydraulic
pumn drivea through PTO, maximum lifting
capac:ty 3 (three; tans,

Crane snould be mounted at center between

cabin and platform, with 2 (two) hydrauli-
callv operated outzriggers,

Cperaziag handle shall be at roght sade,.

and courtd ve operated easily by the truek
driver,

Lifizng capac:ity with outiriggers on,

2 (two) tons at 3 (three) meters radause

Box type two stapged hydraulic telescopic
boom of at least 7 (seven) meters maximioe
lengch, with telesconic syeed not less
than 180 mm/sec.

The czane shall be 300° rotat:on (swing),
with slewlng sneed 3 rom at enygine adling
rotat:ion.

Hook speed not less than 9 m/minure --




,..
(]
i
1=

TOCHNICAL SPECIFICATICN [TEM HO.

SPECIFICATION REQUIRED

SPECIFICATION

QFFERED

f

ACCZSSORIZS
1, Rear view mrrrors on left and right side
of the cah, also inside cab,

2. Standard manufacturer’s tool kit, includ-
ing special tools, 10 ton hydraulic jack,
and wheel spanner for each waz,

3, Two operating manuals, two part manuals,
one worksnop reair manual £ar each unit,

4. Instruction plate for daily maintenance
i Indonezian language,

S. [ngine o1l filter, a:ir cleaner element,
fuel filter, and hycraulic o1l filrer for
one year operation, should be supplied
for each unit,




ANNEX 16

SAMPLE TECHNICAL SPECIFICATIONS
FOR MAINTENANCE EQUIPMENT
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ANNEX 17

SAMPLE RENTAL RATES FOR
KABUPATEN-DWNED EQUIPMENT









IIL.

KALUPATEN

TYPL 2 TLATER

CYPL Gy ByOIRNT

CEN RLUT aoare FUFHCRITY TERMS
HAJO Kabujaten regultation | kaud 1oller Bupati Road roller Rp. 35,0G0/day, Doesn't have
Lette by bujaty apt billdoczer Bulldazer Rp. 25,uld/day, Clarificaction
LiFhis ‘tuch Truch Rp. 22,000/cay . (line dasaye
Cowp actor Compactor kp. S,0uu/day eto) .
SIDRAP Kabugaten regulaticn | foad raoller Bupati In Xabupaten #reajCut freom dabupaten
zade Ly bugat: Vibrating roller Road roller Rp. 3u,0ud/day Rp. 40,Cub/day
Stone crusher Vibrating roller kp. 15,000/ aay hp. 20,040/3ay
Bulldczer Stone crusher Rp. 15,000/3ay hpo 38,uud/aay
bxcavator Bulldozer kp. $9,00070bout] Rp. S5,0600/ Hae
Shovel Excavator kp. 40,000/t.oul Rp. £C,0ud/um
Dump truck Shovel Rp. 30,u00/hcur] Rp. 40,000/
Curp truck Rp. 20,003/day Rp. 30,000/4ay

The rental rate does not inclule Operatcr, fuel, T
01l and small repairing cost

Maximum time

8 HRS/day

Down payment 50 & from contract cost

Darage

. The Contractor has to pay repasring cocst for

less than Rp.

100,360, and the rest will be paid

by Kabupdaten (for any damages not caused by
Contractor negligence)

. hny damages caused by (ontractor negligence will
be responsibility of the Contractor.



ANNEX 18

LIST OF RLCORDED VIDEO CASSETTE
AND SLIDE-TAPE COURSES FOR
EQUIPMENT AND WORK METHORS
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T1ST OF REDORDIT VILE) CASSETTE

No.  Sumool Tetle Source Languags

1. c-1 So1l Test (;.—:hnplc Preparatzon, Spacific Slaide Inconecian
Gravity, erc.

2, C-2 Ditto {2) Grain Size Analvs.s, laauia Slide -
iz, etc

3. ¢C-3 Ditto {3) Caiifernia Bearing Slige "
R.tio Test (CBR)

4. C-4 Dx tto (4) Base Courze,CBR at S.te Slide "

5. C-5 Earth Work (1) Seleciion of Mater:al, Slade "
Censtmuztion Planning

6. C-6 Ditto {2) Earth Moving Slide "

7. €-7 Surveyins (1) Llengtn, heianc and Angle Slide "

8. ¢-3 Ditzo (1) Plane Tanle, Leveiling Slide "

9. ¢C-9 Aspnalt Test{l) Marsnal Stapility Test Slade "

10 C-10 Ditto {2) Aspnalt Extraczicn Test Slide "

11, C-11  Pavemant (1) Ganeral Slide b

12, €12 Dpiteo (2) Base Cource Slhide "

13, C-13 Dpitzo (2} Materzals and Mexsure Slide "

4. C-14  Ditro (4) Conntruct-on of Binder Siide "
Cocurse anz Sucfaca

13, C-13 Rcad Matn- (1) General Slide "

tenance

16. C-16 Ditwo {2) Documnent procecure and Slide "
Cautinns at Jeo-3ite

17. €-17  Foundatien (1) Introzuztion Slade "

18, c-18 Ditio (2) Benavior of Feunzation Slide b

12, C~12 D10 (3) Prles Siide "

0. C-20 Conzrute (1} General, Materiars Slide "

21, C-21 Ditee {2) Muczure Desien Slide "

2. C-22 piteo (3) Construction Expzution Slide -



-

a4,
45
46.

L8-2

m

LT Totav LaurT Lanciiee
Computer-1  Daxly life with comuters Falm Lnglish
Corrmuter-d ercenal cownutert. The Beginmang of a Fulm "
Whole thw way of lo:e
Camurer-l  Syotem Engineerzng or Coamuter System  Film "
Invtallarion and Dovescoment \
M-i . Miintenance (G2neral) , Slide Indcnesian
Y
.
M-2+~ <« , Manrenance for Kanitsu Bulldozer Slide "
.
\
M-3 ’L Maintenance cf GD606 Series Slide "
L
M-d o Inspeczion and Maintenance for Film "
- 1 Bulldozer
<y
8 -
M-S. ~ | Inwortance of Mintenance and Slide *
« | Mznagenenr oo lacnineries
—
- N I . s : "
M-o » ¢ Davices of Mairntenance and Mznagemant Slide
~. | of Macnuneries
9, N~ -
N
M-7 « T Komitsu 4092 Jiecel Engine Slide "

\

S

Farlure Analynis (Encgine)
Koratsu Diesel Eaagine

How to Diacnose Bearing Trouole

Fuel System for 3iD1ES, SEDLSS

Ouoonsom’ y Converier for DuSA

LTermue
Final Drive

Disassemnly Steirzng Clutch

votem ol Crawlerss

Stearing S

Dismountzng 8evel Geir and Chamzoame

Bevel Gear and Shar~ fu: DulA-6

Brare System zor Lulluoceer ane Cnovel

Fual Dmve Svynwem for Mot~ Gradecs
A Longer e for Your Ungercarziege

An OQunce of prevention

for D65A

Slide "
Slide "

Slide "

Slide "
Slice .
Slace "
Siige "
Slige »

Slige »
Slide "

Slide "
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Mo, cunels Taitle Souron Lngusge
47, M-22 Lonenmal Knowledae on Lubrzapasn 01l  S:de Indonesyn
8. M-ID, Essantia) Knowipage on &l Shge .
40, M-24 . Stmustume unc Punceion of D3lA Shae "
50. M-25 - Komarsu Unaercarmoees Surmpsy Par:-I Sliae -
Sl. M-26 Inspeczien and Adjustment of Elezce=rzal |, Film .o
System
52.  M-27_ Devices of Muntenance and Management Shide °
of Macminerzos based upcn 1ts Programme
Li. M-28 . (/ Bullaczer Operation Film .
4. M-29 ‘1 Knowlsaagn of Wheal Loager's Tire Shde "
5. G-Io, N Operation of Wneel Loagerg Flm ¢
\]
Su. 0-31 L 7 Operamon of Motor Graderg Film "
5T Ge32 . Ty Operacien of Bulldozers Film .
N
S8, 0-23 . ‘ lnuespensible knowleag: on the Basig Slide "
— , of Dmving and Oneration of Mactuneres
] ) & ,
59, 0-34 » Swery Operasion Devices Slide *
"acziaent, cra shooting you”
w0,  G-25. | Operamcn Maenual for sulldozer Film "
N

.


http:5j,-tr.al
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ANNEX 19

WORKSHEET CALCULATIONS BY KABUPATEN
OF MAINTENANCE EQUIPMENT
REQUIREMENTS FOR YEARC ONE AND SFEVEN

































Flatpzent hecle f r A~rial F-ud ¥alntersnce Frograx

Province: Nal. Sal. balejatens  Junuporta Year: 1} st
Bolntargnce Aztiitty | Wuaber bjudpzert - ler Crew N
af Tuzp Mator Whecel Vitrat, water Flat Ped iland Tadlse Cencrete
Ites Tt __} Crues Truck Cruder l-afer E_iler }_Truck Truck {_Compact _wborl Muzer _faer
1 Routine ALtivitias 2.2 2.2 - - - - - 2.2 2.2 -
2 Szacott ing 0.4 - 0.4 - - - - - - -
3 Reshaping G.8 - 0.8 - 0.8 0.ul/ - - - -
4 Feyraveling 2.2 32/ 0.2 0.2 0.2 c.2 - - - -
5 Ctrer 1.0 - - - - - 1.0 - - i1.C
Total Calculuted €.2 1.4 0.2 1.0 1.0 1.0 2.2 2.2 1.0
Total Aaulpuad T 2 1 1 1 1 1 3/ 14/ 1
2/ Wster Tunk Truck Is not needel for Keotaplrg activity when the surface is molat.
2/ Dump Trucks are rceded for Ragravellngz as a cocplete group of 4 unlts,
2/ Hand Conjactors ars nevded as approx, one-half of nucler of crews for Routine Activities.

-
'\

Paddlevhasl Mizer 1s eatinated as one unit per katupaten.

T1-6T













Province: NTIT batupatent Kupang Year: § st

I Haintenance Activity { hu«b:t f Ljuipzeat - For Crew

| {7 Dusp " Hotar T Vreel 1 Vl T8t [ RIterT T Fist 53 T Tand T Fadils Toncrete

l Ites Ti1tle } Crewu ] Truck | Crader ; toster | Rcller | Tru~h | Truek | Compact | Wheel "Mizer Hixer

— i - B 1 I |

| Routine Activities | 1.p I 1.0 - | - | - | - ! - I 1.0 i 1.0 -

1 [ ] ! | | 1 | !

l Sacathir g I 0.2 - 0.2 l - - - - - - -

| 1 | | I ] | | 1 f i ]

] I i I 1 I i I I i i i

! Restaping I 0.3 t - I 0.3 | - 0.3 { Ll - - { - | - i

| i i | | | ! i

l ’ I I ' i 1
Regravellng 6.7 1 &2 | o2 0.2 0.2 0.2 - -~ I - - i

I i | } [

| i ] !

{ Other I 1.9 - - - - - 1.0 - H - 1.0 |

| i I I

I 1 1
Tatal Calculaged 5.0 0.7 0.2 0.5 0.5 1.0 1.0 | 1.0 1.0

| | |

{ ] |

| Total Assfgned 6 1 1 1 1 o | v3 | 4 1 ]

| | i ! | I

l/ Water Tack Truck 18 not needed for Reshaping activity when the surface is mofst.

Zl Dunr Trucks sre neeled for Regraveling as a complete group of 4 unita.

2] Hand Ccapactory are needed as appfor. oce-half of pusber of crews for Routine Activities.

Paddlevheel Mixzer jo eatisated a3 one unit per kabupatea.

S1-61



Ejulpsert Needs for Azrusl Frad Maintersnze Progres

Frovircer Mt~ Palujate=, bojacg Yenr .1t
Boitterarie hstivity | pastor | Ejutjsct - Fer Cree L
of =y Fitor veel vitrat, sater tist ped slend It13le Ci crets
Jtem Tt tle _Ctewn _lruck _Grader losder haller _ Truck _Truck Cryruct Yheel Nixer blier
Foutine A:21vt tien 2.5 2.9 - - - - - 2.9 2.5 -
Saocthtrg 0.5 - 0.t - - - - - - -
1
Festujire 1.1 - 1.1 - 1.1 1/ - - - -
o
Fegraveltns 0.4 4 </ G.4 C.4 0.4 0.4 - - -~ -
Ctrer 1.0 - - - - - 1.0 - - - 1.0
Total Calculated €.9 2.1 0.4 1.5 1.5 1.0 2.9 2.9 1.0
Totel Asalgrol 7 2 1 2 2 1 y 3/ y 4/ 1

I (N |-
~ '~ '~

o
~

Water Tark Truck ie nct neoded for Feshaping activity .ren the surisze 18 mcist.

Duap Trucks are rneelod for Fegraseling a3 a cecpleto greup of 4 unite.

Hand Cogpactors are neaded as apjrsz. one-half of numter of crewa for Routlne Activities,

Paddleuheel Migsr i8 cotizated am cne unlt jer kabupaten.

91-61



Ejulfz. t tects for Azpusl Foal “atntensrce Freogras

Provincay NIT hatupate~: T.T.5. Year: 1 st
Hilntenance Activity I HWizker | tqulpzent = Ter Crew T
Tt } ct I~ Dusp I hoter 1 Wheel T vibrat. T water T Flat Eed T Hand T ¥Faiile { Concrete |
Itea Title | Crews | Truck | tGrader | losier | Eoller I Teeck I Truck | Compact | Wleel Mixer | Mizer |
I | I 1 | l { 1 1 | I
1 Routine Activitics | 0 I 0 i - | - | - | - I - i 0 | 0 i - |
‘ | [ | | i | | [ | | |
[ 1 i 1 | 1 1 -1 ] I |
‘ 2 Saoothirg ] o | - l o | - | - | - ! - | - | - - ]
| | | | ] 1 [ | [ i
| I I 1 i i 1 | ] ]
3 Reataping | 0 | - 1 o i - | o ' o1/ | - ] - | - i - ]
1 I I | | 1 | | | |
I I i i I I i I I |
4 Regraveling | 0 | 02/ | 0 | 0 | 0 l o | - | - ] - - I
| i | ! | | | | ! | |
I ! | 1 T I | I H | |
s Other I 10 | - | - [ | - I - | 1.0 | - 1. - i w0 |
| i | [ ! | | | | i | | |
| I 1 I 1 I [ | I | T | |
Total Calculated I I o I o Il o | o | o I 1.0 | o | o I 1.0 |
| | [ | ! i | | | 1
{ 1 1 | I ] ] | I ]
Total Asalgned I Iz I I o I 1 I I [ O L T N U ]
I | [ I i ] ] i ] i I i
1/ Water Tank Truck fs not reeded for Reataping activity when the surface 1a molst:
3/ Duasp Trucks ara reejed for Regraveling ag a cozplete group of 4 unlts.
3/ Hand Coapactars are needed as approx. one-half of gumber of crews for Routine Activities.
_4_/ Paddlewheel Mizer 1§ estizsted as cne unit per kabupaten.









Ejuai,cent Needs fcr Arcual Rsed heinters-:zs Frogrsa
il ce 2l s

Provinze: NIT P t.zaters Eclu Tesr, 7ot
Fsirte arze FItivily ] W.zter Picdjsert= Tor fied o R |
of Liap ¥otor ¥teel vitrat, w3ler lat Fod ha- 4 Fradle C rcrete
Itea Ti1tls Lrees —Fruek ) Leader | Foader | holler | Track  } Track | Ciepact |owtoc Piser Pizer
1 Houtine dcti.itice 1.3 1.3 - - - - - 1.3 1.2 -
2 Sx.av irg 0.3 - 3.3 - - - - - - -
3 Fau. 3picg 9.5 - 3.5 - .5 0.51/ - - - -
4 Fearavall-g 0.2 42/ 0.2 0.2 6.2 0.2 - ! - - -
5 Otlar ‘1.0 - - - - - 1.0 - - 1.
Tatal Calculated 5.3 1.0 0.2 0.7 G.7 1.0 1.3 1.3 1.0
Tatal Asslgred £ ! 1 J 1 1 1 1 1 2/ 1 4/ 1

R N L
~ NN

Vater Tank Tru.x 1s rot reecded for Pealspirg ectivity wren the surface is moist.

Duap Trucxs are rosedod for Fagravelirg as a conplote group of 4 unita,

Hapd Cozpactaore are neeleld as gpprox, ona-half of nurnber of crevs for Routine Activities,

Paddlewheel Mlxor s esticatsd am cne unit jer kabupaten,

0561






Provipce: NTT

Ejulpment Needs for Ancusl Frad Vafuternance Frograe

Fulupaten Suzls EFarat Year: 7 :a
Palntersrzo Actlvity | haster byadpsect - ver Coow S
ot luny Matar Wteel Vatrat, yoler -} Flat Fed iland
Itea TLlLtloe Cruws Truzk _Lrader 1.ader Faller 1 Yiuch _Track Cumpa.t _Wieel Fizer Loanr
1 Boutine Activit:res 1.4 1.4 - - - - - 1.4 1.4 -
2 Salatlirg 3.7 - 0.2 - - - - - - -
\ - —

3 Feshapirg 0.5 - 0.5 - 0.5 o.s1/ - - - -
4 kegravelarg G.2 4 2! 0.2 0.2 0.2 0.2 - - - -
H Gtter 1.0 - - - - - 1.6 - - 1.6

Total Calculated S.4 3.5 0.2 0.7 0.7 1.0 1.4 1.4 1.0

Toval Assigred © 1 1 1 1 1 1.3/ 1 4/ 1

N e
N N S

-~
'\

Water Tank Truck 1s nct resdsd for Restapling activity when tre surface o mo'at,

Puap Trucks are reedod for Fegraveling as a cieflste group of 4 unitas,

Hand Coopacztors are neeled aa approx. ona-half of nusber of crevs for Houtine Activities.

Paddlevles]l Mixer fs esticated ae oce unlt per kabupaten,

w61









/e

Fiulpzent Needs for Asmusl Pesd Fainte-rarce Frogras

Provipce: KTT taturaten: lhgada Year: 1 ot
Hilrtarance Activity | huzter LE“SEEEE: Fer Crew
of Lump Enter sreel Vitrat, water Flat Bed Hani Isddle Concrete
Itea Title _Lreus Truck _truder ¢ loader _reller f Truck | Treck Ceepact | wheel hiser _Bizer
1 Routire Astlsitios o W] - - - - - o [s) -
R Il
2 Szoothing [ - o} - - - - - - -
xl
3 Fushajirg o - G - o c i/ - - - -
4 Regravellrg o} o 2/ a o} o 0 - - - -
5 Othar 1.0 - - - - - 1.0 - - 1.0
Total Calculated [} o] o] 0 0 1.0 o] o 1.0
Total Asalgned 1 1 o 1 1 1 1 Y 1 4/ 1
l/ Water Tank Truik ie nct needed for Feshaping aziivity when the surface is noist.
2/ bPyep Trucks are nesded for Fegraveling &3 a complets group of 4 units.
3/ lNignd Cozpactors are needed os approx. oco-half of nuzter of crews for Routine Activities,
4/ Paddlewhes! Mirer ia estlizated as cne unit Fer kabugraten.

§T-61




Provinze: K1T

Ejulpment Heeds for Anrusl Foald Mairtern~ce Frograe

Fatujaten: MNgsls Tesr. | th
Maintensnce kctivity Hagter Ejulpzent - ter Crew e T
of Duzp Mctor wroel Vitret, kater Flat Bed Hany taldie Concrete
Ites T1t1le Cresa Truck Grader Losler Ealler | Truck Truck Cozpact hlcel Mizer Kizer
1 Boutine dctivition 1.5 1.5 - - - - - 1.5 1.5 -
2 Sa3.thirg 0.3 - 0.3 - - - - - - -
3 Puatupi-z 0.8 - 0.8 - 0.8 0.8t/ - - - -
] Regravelizg G.1 2! 0.1 0.1 0.1 0.1 - - - -
5 Gtaer 1.0 - - - - - 1.0 - - 1.0
Total Calculsted 5.5 1.2 0.1 0.9 0.9 1.0 1.5 1.5 1.0
Total Asstgreld 6 2 1 1 1 1 1 2/ 1 4/ 1
e

¥ater Tarx Truck is rot reeded for Restaping ectivity when the eurface 1s moist.

Dusp Trucks are needed for Regravaling aa a croplete group of 4 unite.

Hand Ceajactare are naeded an approx, one-half of numbter of crews for Routine Activities.

Paddlevheol Mixer 1o emtizsted a8 o-v u~i. .or kabupaten. -

9¢-61






Fjuif=zert Meeda f~r Arnaal Foed Malntemance Frcgran

Province; 2TT et yatent Sikka Years 7 th
Mainterance Activity hoctar Ejuljzent - fur C-ew -
of La=p Motcr yrocl Vitrat, water Flat Fed Hand Indile Concrete
Itea Titloe Crews Truck Crador lsaler Foller Track Truck Cezpact Wleel Mizer Mizer
1 Foutlire Aciivitios 1.3 1.3 - - - - - 1.3 1.3 -
2 Excotting 0.® - C.3 - - - - - - -
3 Reshapirg 0.% - 0.5 - 0.5 0.51/ - - - -
4 Fegrzvaling 0.1 4 2/ .1 0.1 0.1 0.1 - - - -
5 Other 1.0 - - - - - 1.0 - - 1.0
Total Calculated 5.3 0.9 0.1 0.6 0.6 1.0 1.3 1.2 1.0
Total Amatigned 6 1 1 1 1 1 13/ 1 ¥/ 1

Vater Taok Truck is pot needed for Remhaping activity vhon the surface is aollt:

Duap Trucks are nseded for Regravaling as a cocplsts group of 4 units,

Hand Coapactors are needed am approx. one-half of nuaber of crews for Routine Activitiea.

Paddlewheel Mizer is estimated as one unit per kabupaten.
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ANNEX 20

SAMPLE OBSERVATION OF

UTILIZATION OF OECF EQUIPMENT
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Based on a sample of information supplied from one kabupaten, an
analysis of the operation of its OECF equipment 1s summarized below.

During a whole month, the equipment was assigned to work on the
Regravelling and Road Stabilization Project (Number 37.54.0.15) in
Kabupaten Pinrang (Road Ho. 37).

The equipment fleet consisted of:

11 Dump Trucks 5.5 ton G.V.W. (Toyota Dyna BU3Q)

1 Bulldozer (Komatsu DSOE)

2 Motorgraders 110 HP (Komatsu GD 31 RC)

2 Wheel Loaders 1.2 m3 capacity (Kobeleo LK300)

2 Tire Rollers 8.5 =~ 11 ton capacity (Kawasaki KR-200)
1 Stone Crusher 20 ton/Hr capacity (Barata DDVI)

1 Concrete Mixer

Dumop Trucks:

Utilization: 3 out of 11 trucks worked less than 17 days and
8 trucks worked 17 days or more in the month;
the average was 17.6 days/month. Reported
effective houra worked were 8 hours per day,
thus, the average hours worked were 141 hours
in a month.

Reported average production was 16.8 m3/day
per truck. At an eatimated capacity of 2.5
mY, an average of 6.7 trips per day were
taken. An average of 8.72 trucks were used
each day.

Fuel Congumption:
Average fuel consumption was 2.5 liters/hour
{based on reported 8 hours of "effective” work
per day), or 20 liters per day. Real fuel
consunmption rate 1s 7 liters/hour, wnich
indlcates that each truck had 1ts engine
running for less than 3 hours on each day of
aperition.

Bulldozer:
Utilization: The only bulldozer in the project was reported
in a "rusak berat” condition for the whole
month. This fact ralses the questions:


http:37.54.0.15

Motorgraders:
Utilization:

20~-2

+ How long was thig essential piece of
equipment allowed to remain in an inoperable
condition?

. Did the Mobil Workshop unit and crew from
ALXAL Ujung Pandang go to Pinrang to repair
it?

« Could the work progress without the
utilization of a dozer in the quarry?

. Wag it necessary to rent a replacement dozer
from a private gource?

+ DUd the work in the quarry proceed with the
wheel loaders loading the material from the
bank?

One of the two motorgraders avallable was used
for 25 days in the month. The other wasg 1idle.
Reported hours of "effective” work were 8 hours
per da~ or 200 hours in the month for the one
grader.

Fuel Conaumption:

Obsgervation:

Fuel consumption reported was 3.7 liters/hour,
based on reported 8 hours of "effective” work
per day, or 29.6 liters per day. Real fuel

rate 1a 17.5 liters/hour, which indicates that

the motorgrader had its engine runniny for less

than 2 “ours daily. It confirms that there was
much {dle time.

Kabupaten Pinrang had, during the whole month,
one motorprader KOMATSU GD-31 that was not used
at all! It wis reported ag 1dle. It raised
the quesgtion:

« Couldn't thia motorgrader be asigned to do
routine malntenince work such as reshaping
maintainable road links in this kabupaten?

According to PT Hasfara revorts, Pinrang has
108 km of gravel roads in good condition,
which ghould bhe recelving routine
maintanance. Also, the edsting 94 kam of
earth roadq In moderate condition could
aurely use a motorgrader for reshaping
(reestablishing a crown) and/or cutting
ditches.



Wheel Loaders:
Utilization:

26-3

There were 2 units operacing in tne project.
One operated for 25 days, the otl _ for

24 days. Reported average production was 1,794
n /per month or 73 m3/ddy per loader. The
averuge produc~ion of dump trucks was 16.8
m3/day per truck. Thus, daflv, each loader
loaded each truck 4.4 times.

If we assume a loadinp cycle of 4 minutes per
truck, lt means that a lodder would spend
17.6 minutes of the day acrually loading each
truck. An average of 8.72 trucks were used
each dav. Therefore, 17.6 minutes x 8.72
trucks/day = 2-1/2 hours per day of “dctual”
loading time was spent by each loader.
Reported "effective” hours worked was 8 hours.
Thia railses the guestions:

. Is 1t neceysary to keep two loaders for
working only 2-1/2 hours/day loading 8.72
trucks 4.4 timey a day?

« Also noted {g that the vwork progressed
without interruption on Sundays. Is it
normal for operators to work on Sundays? Was
it neceysary?

Fuel Consumption:

Tire Rollers:

Utilizatinn:

Average 4.3 liters/hour, based on renorted

8 houra of "effective” work per day, or 34.4
liters for each loader per day. Real rate ig
14 liters/hour, indicating that each loader had
its engine running for about 2-1/2 hours on
each dav of operation.

One of two tire rollera avallable was usad for
22 days in the month. The other was idle.
Reparted hours of "effective”™ wnrk were 8 hours
per dav or 176 hours in the month for the ona
michine,

Fuel Consumpcion:

Average 2.9 liters/hour, based on 8 hours of
"effective” work per day, or 23.2 liters per
day. Real rate {3 12.5 liters/hour, which
indicates that it had its englne running for
lesa than 2 hours daily.
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. Stone Crusher
and Concrecte Mixer:

Ucilizarion  Both units were not used at all during the
month.

In sum, the equipment actually worked for suly two ko three hours per
day. Much idle time occurred and too much equipment was used. With
effective management, mere production could have been obtained, on a
5-ucur effective work day, with a much smaller fleet consisting of one
mocorgrader, one loader, four dump trucks, and 1 tire roller.
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ANNEX 22

FACILITIES OF LOCAL REPRESENTATIVES OF
MAJOR EQUIPMENT MANUFACTURERS



EQUIES.nT AS.NTS' PACILITIES

I ac¢c e N 7T Po~anbFOCTineR /0 ITYPE OF EQUIEMeNT | LOCATIONS |} a v L A B T o F i CONTACT 1
[} } CCUMTRY | | ISERVICE  [WORKSHIP ISPAREPART | TRAINING | oOTiER 1 1
{UHITED TRACTCES {AOMATSU/ T4 AN leotor Crzder {Jskarta 1 v i v i v 1 v i iStswoyoisales |
| INDONES TA i {2ulldozer |Surataya | v | v I v | v I IBepr) i
I 1 {Wleel Loader {Ugung Pandang | ¢ I v | v | v | {883-083 |
| i 1 ! I | ! I i i |
|TRAXINDO UTAMA {CATERPILLAR/USA/  {Bulldozer lJakarts | ¢ | v } v | v | IIr.Keky M(Mge) |
i {JARaN {Wheel Loader |Surabaya | v | S | v i v 1 1781-093 i
| | |Zxcavator {Ujung Pacdang | ¥ ! v | v | v | i - |
u ! [ [ ! L [ I [ [
| | IHotor Grader | | 1 o I ! | I
! ] ! | 1 P o | | I I
[MERAS LHDO DHARMA JcaLIoN fusa [Motor Crader | | L l | | 1341021 can't |
i | |Road Roller | | | 1 | | leontact i
I I I I T T I I I i
[TRAXTOR NUSANTARA IDYNAPAC MASKINA®  |Vibrsziog Roller [Jakarta [ v | v 1 v { |Dody Zaepudia |
| | /SWEDEN | |Surabaya I v [ B | I v | 1493-160 1
| 1 | |Ujung Psndang | ¢ [} ' | v i v | 1495-475 {
! i I | | = l | ] |
|amaxa | BUKAXA/IMDONESIA  lAaphalt Sprayer |2starca | V. | Vv‘ " v ] v | |Bukaka will {
{(one compsay vith I }Stone Crusher {Surabaya | - | - ﬁ jJI - ] - i lsend Operator |
1Rad it Xalla) | IHobile lubrication |Ujung Pandang | | - N | - I - | lor Mechanic to |
i | {Hobile Workshop i ] ] N | ] { lerect the |
1 | ISent Tratler I | | | | | {stone crusher |
| | 1 1 | | | | | 1351-034~Salta |
| | | f { | i i |/Sales Mgr. |









ANNEX 23

ECONOMIC TABLES



ECON - 1
VEHICLE OPERATING COST ESTIMATES

[ Roau (lass and Pickup light Motor— T
| Condition Car Minibus Truck Cycle Cart Bieycle |
| (Rupiah /km) |
[ Asnnalt |
| 7 Good 104.7 86.2 85.4 15.¢ 21.8 6.6 |
| Fair 125.5 101.0 98.0 18.2 24,9 7.4 |
| Poor 164.1 135.2 138.5 22.8 35.4 10.1 I
| Bad 222.1 202.0 205.0 29,1 53.2 15.2 |
| |
| Gravel |
} 7 Good 125.7 101.4 102.5 18.5 24.9 7.4 |
! Fair 145.0 124.6 127.1 21.1 29,2 8.6 |
| Poor 198.6 172.6 178.4 27.1 43.5 13.1 |
[ Bad 242.7 228.9 231.2 31.8 64.8 18.4 |
| I
| Earch |
| “ratr 201.8 180.0 185.1 28.0 43.5 13.1 |
| Poor 240.7 218.2 225.8 31.8 53.2 15.2 |
| Bad 264.9 278.0 281.7 35.5 65.4 18.7 |
| |
COMPARATIVE COSTS PER KILOMETER OF ALTERNATIVE ROAD TREATMENTS
(30 Kabupaten Average)

] Major Road Ruplan 000 JSs ADT |
| Treatment Class per km Eauivalent Implied |
[ Seal (initial) Gravel 27,600 24,640 200 |
| Overlav Seal Sealed 22,400 20,000 200~-500 |
| Gravel (initial) Earth 20,000 17,860 50~-200 ]
| Regeal Sealed 17,000 15,200 200-500 |
| Reiravel Gravel 15,000 13,400 50-20¢ !
{ I
| Rouclae Reoalr and Maintenance i
|

| Ungealed Roads 298 266 50 |
| 406 363 50-200 |
J 606 541 200-300 |
| Se1led Reads 359 321 200 |
| 528 471 200~300 |
} 590 527 500 }

Sourca: Local Roads Componeat, Maln Report, March 1945, Hoff & Overgaard
and Kampsax (Cantral Java, NT3, Ball), for ADB 8th loan.
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KfcdI<e D PRVELS OF ADT To JUS:IeY M4T70% ROAD TREATMLNT COSTS =

(Rp.000/Ka) bkuse Year Selabilitation/lipsr:le costs:
I T
} 8960 11200 134.0 15680 17920 20160 22400 25200 28000 30800 33600 36400 39200 |
I IRR Base year ADT volume: }
| 2 |

6 46 S8 70 82 94 105 110 128 146 160 173 186 199 ;
{ 7 49 €2 75 87 99 111 118 137 155 170 104 198 212 }
| s 2 s 1 92 105 18 1 145 1et 180 135 ;0 225 |
: 9 55 69 83 97 111 124 134 154 173 190 206 222 228 {
| 10 s 12 & 102 me 1 us 1e4 182 200 27 234 51 |
l 11 60 76 92 107 122 137 151 171 191 210 228 246 265 }
| 12 63 80 9 112 128 143 155 177 199 219 239 259 27
; 13 66 83 100 117 134 150 167 188 208 229 250 2N 291 =
} 14 69 87 105 122 139 156 175 196 217 239 261 283 304 {
E 15 72 90 109 127 145 163 185 206 226 249 272 295 317 E
3

motorized vehicles only

(10-year period, ADT growth rate 5% implied, Rp. 1120 = US$1)
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TRAFFIC VOITUMES (4DI) 0N £ABLUPAT.N ROEDS IN PROJECT ARLA

| HUNMDER OF T
| KABUPATEN KOAD LTINHKS NIMBRER OF T INES TN DIFFERENT ADT RANGES [
| 1- 11- Ji1- 51- 101- 201~ |
1 0 16 30 50 100 200 300 435 500 600]
|
| SoOuTH SUILAWEST
|
| TAKALAR 43 1 31 11 0 0 ] 0
|  BoNE 30 0 9 8 8 4 1 i)
| SIDRAP 38 3 16 19 0 0 0 0

PINRANG 36 2 24 10 0 0 0 0

JENEBONTO 45 1 8 25 11 0 0 0
| cowa 60 4 5 4 3 18 17 6 1 1 1}
|
| TOTAL: 252 11 93 77 22 22 18 6 1 1 1
|
I X : 100 4 37 3N 9 9 7 2
|
l NTT
|  MANGGARAT 8 0 7 1 0 0 0 0 |
| BELU 21 3 18 0 0 0 0 0 |
]  SUMBA BARAT 35 1 6 17 7 2 1 1 |
|  NGADA S0 11 15 8 6 6 2 0 }
| SIKKa 3 2 1 (High counts only) |
|  KUPANG 6 1 3 1 1 (iiigh counts only) |
| TIMOR TENGAH S. 5 4 1 (High counts only) I
|
I TOTAL: 128 15 51 30 14 i1 4 1 =
l Py
I 4 100 12 40 23 11 9 3 1

f/ //

£-r7
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TRAFFIC VOLUMES BY ROAD CLASS

T FARTH GRAVEL SEAL ASPHALT |

] ADT DESIGN STANDARD: 50 50-200 200-500 500

: NUMBER OF ROAD LINKS WITHIN STANDARD:

: SOUTH SULAWESI: 203 40 7 2

::HT: 10 15 1 0

: TOTAL: a3 55 8 2 |

; p : 82 14 2 1

I |
MINDMUM ADT LEVELS REQUIRED FOR ECONOMIC FEASIBILITYL)

]

| (AEHABILITATION): FROM EARTH REGRAVEL  FROM GRAVEL RESEAL

I TO GRAVEL OF GRAVLL  TO SEAL OF SEAL

{ COSTS (Rp. 000) 20, 060 15,000 27,600 22,400

: DAILY TRAFFIC LEVEL MINIMUM |

} SR 107 RETURN: 203 100 569 406

} FOR 127 RETURMN: 222 109 623 444

i BOR 15T RETURN: 247 124 768 505

1) From Sec. 3 analyais of =ct

from 210 traffic countsa in

4

-~

20

zed and non-motorized traffic
Kabupaten in Central Java,

Ball, an’ 7, for the ADB 8th Loan project evaluations.

5
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ECON - 5
WEIGHTED AVERAGE COST PER COMPOSITE VEHICLE

ON PROJECT ROADS WITHOUT ROAD MAINTENANCE

| Ten-{ear Forecaast: (Rp/Km) Sealed Roadsg Unsealed Roads

]

| Asphalt Seal Gravel Gravel Gravell) Earth
|

| ADT Srandard > 500 200-500 50~200 200-500 50-200 <50

I <

| ACTUAL: 550 364 127 364 27 29

|

| 1. 58.0 71.6 77.7 72.8 77.7 97.8
| 2, 64.9 83.7 93.1 104.0 98.9 114.9
| 3. 72.6 97.9 111.7 148.5 126.0 134.9
| 4. 81.3 114.4 133.9 180.3 160.5 158.4
| 5. 91.0 133.8 160.5 218.9 182.4 186.1
I 6. 101.9 145.1 176.4 265.7 207.4 218.6
| 7. 114.0 157.4 194.0 322.6 235.8 256.7
| 8. 127.6 170.7 313.3 391.7 268.0 301.5
| 9, 135.2 185.2 234.5 475.6 304.7 354.1
! 10. 143.3 200.8 257.8 577.4 346.4 415.9
| Avg. Annual % 17.14 21.72 26,64 51.99 35.52 18.96
| (Expected 1ife of road is underlined)

]

| DERIVFD FROM:

{ Rp/Km by Vehlcle Type (Unit Cosc weighted by I composition)

| Good Conditlon

[

[ cic/eep 24.1 35.1 35.2 35.2 35.2 48.4
| ninibuy 12.9 11.1 11.1 11.1 11.1 3.6
| trick 13.7 17.6 24.6 18.5 24.6 29.6
I a'cuvele 7.3 7.8 6.8 8.0 6.8 16.2
|

I Total 58.0 71.6 77.7 72.8 77.7 97.8
!

| Bad Conditlon

|

[ cic/jeap 51.1 62.2 68.0 68.0 68.0 63.6
| alalbug 30.3 22.2 25.2 .25.2 25.2 5.6
[ truex 32.8 36.9 55.5 41.6 55.5 45.1
i alerale 13.4 12.5 11.8 13.7 11.8 20.6
| Tocal 127.6 133.3 160.5 148.5 160.5 124,9
|

1) This road case has been dropped from the evaluation.
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ECON - 6

UNMAINTAINED ROAD FORECAST OF VEHICLE OPERATING COSTS ANNUALLY
(using Project area vehicle compositions)

(Rp. 000 /xn)

SEALED ROADS UNSEALED ROADS
Aavhalt Seal Gravel Gravel Earch
ADT: 550 364 127 364 29
(Grawth rate {s 1.7% annually)

l 11,841 9,674 3.630 9,837 1,053
2 13.250 11.309 4.389 14.052 1.237
3 14,822 13.228 5.266 20.065 1,452
4 16,598 15,457 6,312 24,362 1,705
S 18,579 18,079 7,566 29,577 2,003
6 20, 804 19,606 8,316 35,901 2,353
7 23,275 21,268 9,145 43,589 2,763
8 26,051 23,065 10,055 52,926 3,246
9 27,603 25,024 11,055 64,262 3,812
10 29,256 27,132 12,153 78,017 4,477

ANNUAL COSTS PER XILOMETER OF ROAD MAINTENANCE
(Averape of 30 Kabupatens)
(Cantral Java, NTB, Ball)

(Ro.000/%a)

SEALED ROADS UNSEALED ROADS
Asohalt Seal Gravel Gravel Earth
ADT: 2500 >200 <200 <200 <50

‘ontrine Malntenance:
589.5 528.1 359.1 606.1 298.5
Prrtonle Yalatenance: (reshape and re-gurface)

2.857.0  2,223.0 2.709.0 2.709.0 1,224.0




ECON - 7
MAXIMIY SAVINGS 1EVEIS W1TH ROUTINE AND PERICDIC
MAINTENANCE, AuD SUCIESTED MAINTENANCE
INTER vALS (SEALED B3ADS)

(kp. 000/Km}
] ] Asphale (adDT SG0) { Seal UADT 363) 1 Gravel (ADT 1273

'l Routige = 550 Perfiodic = 2857 : Rcutize = 529 ‘ Routise = 30 Feriodic = 270%
I I s z V3¢ s voc | s H VoS H voc J s 2 voc H voc
| Yearl 1 {
| T - 1184t { - - §t7a | - - 3630
b2 1 819 e.2 12,0 {1106 5.8 10202 ‘ 159 9.1 3590
I 3 | 582 .6 1330 (2857-590) } 1323 16.5 11533 (2223-529) 516 17.4% 4356 (2709-360)
I & | 1% 7.1 13.12 I 1750 1.8 13752 23¢ 12039 1 1602 25.4 4710
P s b1 7.8 188 I 2033 i1 6 15,56 253.-529 13002 | 2¢36 2339 50270 (2c68)* 47%0
I 6.} 1835 2.5  1s1ed I 938 5.1 18els 45e4-523 14042 | 2886 34.7 5430 400-350 5332
I 72 11881 8.1 21394 I 4138 5.3 20133 45€8-529 15165 [ 3335 36.% 5e10 528-360 5282
| 8 | 1186 8.4 23S (led)* 21758 {1268 5.8 21757 425¢3002% 16795 | 3885 38.% 6170 571-3L8 5599
t 9 | 982 3.5  26edl . 1735-350 22846 [ 1835 5.7 235%4  3295-529 20299 ] 4525 «0.5 6530 763-360 5767
10 1 1Cce) 3.8 28193 2334-532 253%3 : 1579 5.3 255%)  3635-529 21923 : $263 3.3 6569 5£7-360 5523
] 1
*Het balan~e after ioput of Paricdic Maicteaacce, plus or wious Savicgs genereted by {mput.

Met Pertcdic: 2287 1694 2349

Tatal Savings: 2107 N 1718 280

Ia year 8: (16943+4%26 surplus + 3002 genersted
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UNIT COST CALCULATIONS



SUMMARY

ROAD MAINTENANCZ UNIT COSTS: QOUTINE AND PERIODIC

Caloultce Poggibis Vorcine Davs ner Year

Annual

Cilender - Sundays and - Fridays =~ Logt = Working
Davsg Holldavs .5 dav Dava Days
365 - 65 - 26 - 54 = 220

SUMMARY OF ESTIMATED MAINTENANCE UNIT COSTS

Tvpe of Roaa | Sealed Roads | Gravel Roads | Earch Roads
Tupe af Iho/YrtRow000)/kn | k@/¥riRov0G0) rkaikns Ye1Ro000) rkat
Maincenance | | | | | |
| | i | [ ] |
n ROUTINE - Routine P60 | 510 | 100 | 360 | 125 | 150 |
- Smoothing : - { : 400 I 70 # 400 I 70 l

Suntotal Routine Cout | | 510 | } 430 | | 220
(Tanci. n 1tlowance tor | ! | I I | J
erEraanet 4or) J | | | | | ’
{ ! [ | | | |
o 2RRINDIC = Resealing | 350 | 680 - - - - |
~ Agraveling |~ | - | 450 | 00 | - | - |
- Ywanantag |- | - ! 200 | 255 [ 200 | 255 |
L 1 | Lo T
untaItil deslodic Coaut | | h30 | | 1055 | | 253 |
I [ [ l I [
| | | | I |
0 IOTAL AINT. €OST [ 1,190 | | 1,435 Il II 473 I

I | !

Toutine = Jerlioalc

7wy

Vrazige wast of legealiag: 305 Calp Seal (using 4 3 jtone) 2w(000) 475,:a
50% DBST (using 2/3" & t4 srone) Ro(000) J%0/\a

Vvrezags Tnit Cosc o T00;000,N

Leamage sosducsisa Sor QageallinT:
30% Thio Seal 100 /e ner 400 a laventor
S0% DBST A1) /e der 200 a Laventaore

Average Productlon: 130 'an/vr per 350 %am invencorv



]
=
i

1>

UNIT COST: ROUTINE MAINTENANCE - SCALED ROAD

60 km/yr
ROUTINE ACTIVITIES
TOTAL COST
Labar Dally Rate Daily Cost x Davs Rp (000)
(1) Fcreman 3,500 Rp. 3,500
(1) Driver 3,000 = 3,000
(10) Workers @ 1,700 1,700 = 17,000
SUBTOTAL LABOR: Rp. 23,500 x 365 = 8,580
Equinpment L 1lv Rate Daily Cost Davs
(1) 3.5 T Dump Truck Rp. 33,440 Rp. 33,440
(1) Hand opr. comp. 10.856
SUBTOTAL EQUIPMENT: Rp. 44,296 x 220 = 9,745
Materrials
¢ Pothole p1tchinp with cold mix Unit Price
- Cold mix: 1.5 m3/day x 80 days = 120 m3/yr @ Rp. 96,000/m3 = 11,520
- \sphalt prime: 12 1/m3 aix = 1440 1/yr @ 450/1 = 650
TOTAL ANNUAL COST Ro. 30,495
say UNIT COST Rp. 510/km

Cold mix calculation

Asgqume:  Aagphalt 7% wnight

Stone = 100 lba/ft3 « 35.3 £f£3/m3 = 3,530 lbs/m mix
Asphalt = 0.07 < 3.530 lba/m mix m 247 lbq/m mix
247 1ba/m3 mix - 2.86 lba/L = 86,36 1/m3 mix

Cout: Stone 1/ad @ Rp. 19,000 /n3 = 19,000

Aspnalt 86 1/m3 0 450 1/m3 = 38,700

Equipment - egtimata = 30,000

Lahor ~ agtimate = 8,300

Cost per m3 Rp. 96,000
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Worksheet

o Routine Maintenance Crew - Routine Activities

Inventorv Otv Labor Equimment
60 km (1) Foreman (1) Stake body or 2.5 m3 dump 3 tom

20 Bridges (1 bridge/3 km) (1) Driver (1) Hand operator compactor

(10) Workers

Inventorv/vr

Kinds of Activities/Tasks Production/day x Days/vr =
= Pavement (patching, depressions) 0.75 km/day 80
> = Drainage (ditches, culverts, drains) 0.75 km/day 80
C - Rnadside 2.0 km/day 30
~ Miscellaneous 6.0 km/day 10
= bridges (cleaninsy, inspecting) 1.0 Bridge/day* 20
220

* Effective rate; productlon actually 2 bridges/day twice a year

Note: C indicates posaible maintenance tasks for contract

60 ko
60 kn
60 knm
60 kn
20 Bridges



UNIT COST: PERIODIC MAINTENANCE - SEALED ROAD

3.5 m wide = 0,5 km/day = 100 ka/yr. on 400 km of inventory

ra. CHIP SELL using #4 (3/16™ - 5 mm) stone

TOTAL COST
Labor Daily Rate Daily Cost x Davs = Ro. (000)
(1) Foreman Rp. 3,500 Rp. 3,500
(2) Operators 3,900 7,800
(2) Drivers 3,000 6,000
(2) Skilled 2,500 5,000
(2) Seni~gkilled 2,000 4,000
(10) Workers 1,700 17,000
SUBTOTAL LABOR: Rp.43,300 x 365 = 15,805
Yaulpment Dailv Rate Dailv Cost Davs
(1) Trictor (farmm)* Rp. 41,427 Rp. 41,427
(1) OBrooo Attch.* 15,240 15,240
(1) Asonalt spraver 16,230 16,230
(1) 3.5 T Dump Trk. 45,330 45,330
(2) Tallgate apreader 3,720
(1) Pneu. Roller 13,258 79,530
(1) Aspnalt tank* 10,000 10,000
(1) Flathed crk 31,650 31,650
| SUDTOTAL EQUIPMENT: Rp.243,127 x 220 = 53,490
(If the crew can produce more work a gsecond dump trk 13 needed)
Matoerial; Unit Price Dailv Cost Davs
(10) 3 aitps (6 mm- Rp.19,000/a3  Rp.190,000
#h; 0,005 a3/n2)
(800) 1 Asphalt binder Rp450/1 360,000
(75%;  0.45 L/m?2)
SUBTOTAL MATERIALS: Rp.550,000 x 220 = 121,000
Annual Cost (ea 4 yra)
Rp. 475,000/,r TOTAL ANNUAL COST: Rp.190,295
100 km work 0.0 00 8 252 O 9 % £3 20 2 2% 96 B M 23 1 i o B 0 £ RO SR IW N SR S R IR R
0 km fnventorv SAY: UNIT COST:Rp. 475/«m

Optional
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UNIT COST: PERIODIC MAINTENANCE - SEALED ROAD

3.5 m wide @ 0.5 kn/day = 100 km/yr on 400 km {nventory

TOTAL COST
b, CHIP SEAL using 3/8" (9.5 mm) stone Ro(000)
Labor
noraal spread uaing #4 stone 15,805
add 1 Driver @ 3,000/day x 365 + 1,095
SUBTOTAL LABOR: 16,900
Equipment
normal spread using 44 atone 53,490
add L 3.5T Dump Trk @ + Rp. 45,330/day x 220 + 9,975
SUBTOTAL EQUIPMENT: 63,465
Materials Unit Price Daily Cost Davs
(20) 23 (hips (9 mm~ Rp. 16,000/a3 Rp. 320,000
3/8"; 010 m3/a2)
(1,600) 1 Asphalt binder 450/1 720,000
757 = 0.90 L/a?)
SUBTOTAL MATERIALS: Rp. 1,040,000 x 220 - 228,800
TOTAL ANNUAL COST: Rp.309,165
Annual Cost (ea 4 yra)
770 /%n too high! SAY UNTT COST: Rp. 770/kn
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UNIT COST PFRIODIC MAINTENANCL - SEALED ROAD

3.5 wide = .275 km/day = 60 km/yr on 360 km faventory

2. DBST uaing 3/8" (9.5 mwm) firsc course + #4 (3/16™ - 5 mm) second course

TOTAL COST
Labor Dailvy Rate Daily Cost x Davy = Ro(000)
(1) Foreman
(2) nperators .t
(3) Drivers same as Chip Seal 3/8" stone
(2) Skilled
(2) Semi-gkilled
(10) Workers

SUBTOTAL LABOR: 16,465

Eauioment Daily Rate Daily Cost Days

(1) Tractor (farm)*

(1) Broom attach*

(1) Asphalt aprayer

(2) 3.5 T Dump

(2) Tailgate apreader same as Chip Seal 3/8" gtone
(1) Pneu. Roller

(1) Asphalt tank*

(1) Flacbed trk

SUBTOTAL EQUIPMENT: Rp. 63,465
Yaterialg Unit Price Dai.y Cost Davs
(10) m3 stone 3/3"  Rp. 16,000/m3 Rp. 160,000
(870) 1 Asunalt 450/1 391, 500
( 5) a3 cuips H4 19,000 /a3 95,000
(430) 1 \sphalt 450/1 202, 500

SUBTOTAL MATERIALS: Rp. 849,000 x 220 = 186,780

Annual Cegt (va 5 yra)

Rp. #907%a TOTAL ANNUAL COST: Rp.266,710
60 k1 work
300 ka3 {aventory Say UNIT COST Rp. 890/km

X Opcional



UNIT COST: ROUTINE MAINTENANCE - GRAVEL ROAD

1. ROUTINE ACITIVITIES: 3.5 m wide = 0.5 km/day = 100 km/yer on 400 km of

inventory
TOTAL COST
Libor Dailv Rate Dailv Cost x Dava = Ro(000)
(1) Foreman Ro. 3,500 Rp. 3,500
(3) Drivers 3,000 3,000
(10) Workers 1,700 17,000
SUBTOTAL LABOR: Rp.23,500 x 365 = 8,580
Equipment Dailv Rate Dailvy Cost Davs
(1) 3.5 T Dump Rp. 33,440 Rp. 33,440
(1) tand opr. cemp. 10,956 10.856
SUBTOTAL EQUIPMENT Rp. 44,296 x 220 = 9,745
Materials Jnit Price Dailv Cast Davs
(4.2) nd well-graded Rp. 19,000 Rp. 79,800
crushed aggregate
SUBTOTAL MATERIALS Rp. 79,800 x 220 = 17,535
TOTAL ANNUAL COST: Rp. 35,880
SAY Rp. 360/kn

2. GRADFR SMOOTHING 3.6 km/day = 800 km/yr (ea time) = 2 times per year =
400 xnn {nventory

Lihor (1) Operator @ Rp. 3,900 x 365 = 1,425
Equloment (1) Grader @ Rp. 123,500 x 220 = 27,170

TOTAL ANNUAL COST : Rp. 28,595

Perforaed 2x/yr
Effective Prod. = 400 kam/yr SAY UNLT COST: Rp. 70/km




Worksaheat

1. Houtine aintenance Crew — Routine Activities

Inventors Otv Labor Enuipment
100 km road (1) Foreman (1) Dump Truck 2.5 m3
20 Brtdges (1 bredge/5 km) *'(10) Workers (1) Hand operator compactor
(1) Driver
Kindy of Activities/Tasks Production/dav x Dava/vr = Inventory/vr
-~ Roidwav (patching, depressions) 1.3 km/dav 15 100 ko
C = Drainage (ditches, culverts, draing) 1.1 km/dav 90 100 km
¢ - Roadstde (vegetation, shoulders) 4.C km/day 25 100 knm
- Mf{geollancous 10.0 km/day 10 100 ko
~ Brctdges (cleaning, inspecting) 1.0 Bridge/day* _ 20 20 Bridges
220
2. Gt vier Smoothing Crew
Inventary Otv Labor Equipment
400 k1 (1) Operator (1) Grader
findy ot \etlvitioa/Tasks Production/dav x Dava/vr = Inventorv/vr
- 81 ie the loose material from the 3.6 km/day 220 400 km
wdireg £o the center wnile smoothing 2 x per year
aut t'e gmall Lrresularicles

- Blide the collected material acroas
roviway keeplng the crown

Note: € fndlcateq pu. sible maintenance tasks for contract
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD

0.7 km/day = 150 km/yr per 450 km {nventory

REGRAVELING: Use well graded crushed aggresate
asaune: 3.5 m wide x .7 km/day &
¢ replenish 6 ca = 150 m3/km

TOTAL COST
labor Daily Rate Dailv Cost x Davs ™ Ro(000)
(1) Foreman Rp. 3,500 Rp. 3,500
(3) Operators 3,900 11,700
(4)  Vrivers 3,000 12,000
(1) Driver 3,000 3,000
(4)  Workers 1,700 6,800
SUBTOTAL LABOR: Rp. 37,000 x 365 = 13,505
Equipment Dailv Rate Dailyv Cost Davs
(1) Grader 100 h Rp. 123,500 Rp. 123,500
(1)  lLoader 1.2 m 79,530 79,530
(1)  Vib. roller 45,325 45,325
4) 3.5 T Dump Trk 31,650 126,600
(1) Water Truck 35,160 35,160
(h hr/dav) SUBTOTAL EQUIPMENT Rp. 410,115 x 220 = . 90,225
Miterlals Unit Price Daily Cost Davsg
(150 A2 yoll-graded Rp. 19,000 Rp.2,850,000
copned ggregate

SUBTOTAL MATERIALS Rp.2,850,000 x 220 = 627,000

TOTAL ANNUAL COST: Rp.730,730

le »1 3 vrs

0. 1,024,000 per 450 kms each year SAY UNIT COST: Rp. 1,624/km
[‘A“) " r:;..,.‘,‘l_-“‘.’ Uﬂe Select mteriﬂl ELI AT EELEETL L L EEEE L DL L
Vit Gravel atockpiled ea 20 km, avarage haul dlse = 5 ka
J trips/hr (Including travel @ 15 min + load, apnt, dumo + posit. 5
nin)

150 a3 - 3 tripa/hr - 6 hr/day - 2.1 m3/trk = say 4 trucks



24-10

UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD

0.7 km/day = 150 km/yr per 450 km inventory

L. REGRAVELING: Use select material, all other assumptions, Labor cost and
(Alternate) Equipment cost remain the same ags for the normal method
uaing well-graded crushed aggregate

TOTAL COST
Rp(000)
Labor (same as normal method) 13,505
Eauipuent (same as normal mathod) 90,225
Miterfals Unit Price Daily Cost Davs
(150) ?quellected Rp. 7,700 Rp.1,155,000 220 254,100
miateria

TOTAL ANNUAL COST: Rp.357,830

1x an 3 yrs Say UNIT COST Rp. 800/km

Rp. 800,000 x 450 kms
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD

0.9 km/day = 200 km/yr

2. RESHAPING: No material requirved

TOTAL COST
Labor Daily Rate Daily Cost x Davg = Ro{000)
(.5) Foreman Rp. 3,500 Rp. 1,750
(2) Operators 3,900 7,800
(1) Driver 3,000 3,000
(2) Workers 1,700 3,400
SUBTOTAL [ABOR: Rp. 15,950 x 365 = 5,821
Equipment Dallv Rate Daily Cost Davs
(1)  Grader 125 hp Rp. 123,500 Rp. 123,500
(1) Vib. rotler 45,325 45,325
(1) Water Truck* 35,160 35,160
SUBTOTAL EQUIPMENT Rp.203,985 x 220 = 44,877
Matarials None

TOTAL ANNUAL COST: Rp. 50,700

Say UNIT COST Rp. 255/km

¥ MNot needed if the reshaping is performed when the surface material 1s moist

7
/
S



UNIT COST: PURIODIC MAINTENANCE - EARTH ROAD

1.8 km/day = 125 km/yr

lu ROUTINE ACTIVITIES

TOTAL €0ST
labor Dailv Rate Daily Cost x Davg ™ Ro/0NG)
(1)  Foreman Rp. 1,500 Rp. 1,750
(1) Dbriver 3,000 3,000
(10) Workers 1,700 17,000
SUBTOTAL LABOR: Rp. 23,500 x 365 = 8,580
Equipaent Dailv Rate Daily Cost Davs
1 3.5 T Dunmp Rp. 13,440 Rp. 133,440
L Hand Op. Comp. 10,856 10,856
SUBTOTAL EQUIPMENT Rp. 44,296 x 220 = 9,745
Materialsg None

TOTAL ANNUAL COST: Rp. 18,325

Say UNIT COST: Rp. 146

2. GRADFR SHMOOTHING 3.6 km/day = 800 km/yr per 400 km inv.

Labor: 1 Onerator @ Rp. 3,900 x 365 days = 1,425
Fagulonenc: 1 Grader @ Rp. 123,500 x 220 days = 27,170

TOTAL ANNUAL COST: Rp. 28,170

Periomed 2¢/yr UNIT COST Rp. 70/km
Effoctive Prod. = [‘00 km/yr £ N S &1 2% 79 2KY I T T8 Gf 50 1N TN £ 00 W 228 3N BN EX N
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Worksheet

1. Routine Maintenance Crew = Routine Activities

EELEE L DL LEEE LR FF T

Inventory Otv Labor Eguipment
125 km earth road (1) Foreman (1) Stake body truck
L2 Bridges (L bridge/10 km) (10) Workers (1) Hand operator compacter
¢1) Driver
Kinds of Activities/Tasks Production/day x Dava/vr = Invantorv/yr
- Roadway Surface 1.5 km/day 85 125 km
C ~ Drafnage 1.3 km/day 95 125 km
¢ - Roadaide 8.0 km/day 15 125 km
- Mtscellaneous (catimated) 13 125 km
- Bridges 1.0 Bridge/day 12 12 Bridges
220

[ 2%]
.

Grader Smoothing Crew

(same as for gravel roads)

Norte: C indicates possible maintenance tasks for cuntract












ANNEX 25

TECHNICAL SUPPORT TO KABUPATENS BY BANGDA



In accordance with instruction letter number 620/975/Bangda, dated
June 24, 1982 addressed to all Governors and Bupatis throughout Indonesia
and gigned by the Director Gemeral of BANGDA, guidelines have been
aqtablished regarding technical and administrative matters in the
implementation of kabupaten roadwork programs. Becauae of its importance
and {nfluence in determining pergonnel requirements, a summary of this
letter 1y presented here and a copy of the letter {s shown in Annex 26.

"In line with the etforcs to improve capability of Kabupaten staff
in road building - these ghould be consldered:

\

1. Technical Guidance:

o DPUP should agsist DPUK staff with technical matters.
o DPUP staff must bu seconded to DPUK.
o Training to DPUK staff should be provided.

2. Planning:

o  DPUK must collect fleld data for making road project proposals.

o Design drawings for roads must be done by DPUK gtaff with
asglstance from DPUP or from Pusat 1if necessary.

o Training in road design for DPUK gtaff should be done to improve
DPUK ataft capahility.

0 Training must be dcne by Bina Marga.

3. Implementaition:

o Bupati {4 reqponalble for all road projects constructed through
Force Account or Contractor.

0  Project Mancger {s responalble for the utilization of the
equipment used in the project.

4. FEauloment:

o Maintenance Equipment {3 provided by Ministry of Home Affairs.

o Equipment for road works can be borrowed from DPUP. The project
{3 reaponaible for the maintenance of the equipment. However,
kabupaten can only repalr broken down equfpment of level I
through I[II and {f necessary with the assistance of province
mechanics.

o Funda tor equipment maintenance must be provided by the project.

5. Taechnoloev Transter:

o  Secondaerd DPUP gtaff at DPUK must tranafer their technical
knowledpge to DPUK staff.”

/15
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Simtlarlv, a letter from the Director General of Blna Marga dated
Jamwuiry 27, 1986 addressed to all Kanwil PU offices establighes
puldelines for control and maintenance of equipment in the Kabupatens.
sunmiry of thig letter s presented below and a copy of the original
letter {4 part of Annex 26,

This letter from Dept. Puhlic Works supporta the Guidelines {ssued
by Dirjen Bangda, Dept. of Home Affairs described in the letter referred
to above, In short:

0 ALKAL should act as coordinator in the mobilization and
utilization of kabupaten equipment in their area of authority.

0 Kabupaten equipment may dlso be uged by PU Seksi.

o Controlling the condition of the equipment and providing
training on equipment maintenance can be done by ALKAL.

o Maintenance may be done at ALKAL as stated in Bangda's letter
No. 620/975/Bangda and Public Works No. PW 030101
DJ 585/BM/1986

of June 26, 1982,

The letter {3 asigned by the Director General of Bina Marga and sgent to
all Kanwils, ce to Minister of Public Works, Dir. Gen. Bangda, all
Governors, Directors {n Bina Marga, DPUPs and Bupatis.



ANNEX 26

LETTERS FROM DIRECTOR GENERAL OF
BANGDA (JUNE 24, 1982) AND
DIRECTOR GENERAL OF BINA MARGA
(JANUARY 27, 1986)
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Jakarta, &£ X Januari 1986

lamprran:

Xupade Yoihe

hepala Kantor Hxlagnh Deparcaman

Pokerjaan Umum Propinsi (teclampir) .

! '

4
.

Perihal i Pengawasan dan pembinaan serra peameliharaan

paralatan’ bantuan kepada XalLucatens

] . | .

H '
Sebagaimana Saudara' ketahui bahwa dalam rangka peningkatan penanganan jaringan
jalan Kabupat~n, kepada bebarapa Kabupa:nn telah disalurkan bantuan peralatan
yang beranal dari bantuan Luar ruqaj; maupun dari{ Direktorat Jenderal Bina

Marqga, |

* Uncux maeningkackan erisrlensi penggunaan [~-talaton derta, peningkatan pemeliha-
rasn peralatan dimaksud, dengan mempdrnatikan surac Direktur Jenderal Pemba~
ngunan Daerah nomor 620/975/Bangda tanggal 4 Juni 1982, dengan ini kami harap
pernacian Saudara turhadap hal-nal nubhqax berikut:

1

1.

Luvih mengaktifkan Kepala Bidang %c:ala:an dan Perbekalan Kanwil Dep. PU
dalam hubungan sebagai Keordinator! Peralatan Kabupaten sesuai Surat Kepu-
turan Dirextur Jenderal Bina Marga homor 20/KPTS/DM/1982, nomar 176/KPTS/B/
1943, nomor 16/KPT5/Db/VUUS dalam hal pengaturan dan penggunaan peralatan
Kabupaten di Wilayah Saudaca, Idalam rancka memoerhesar kemunakinan panaai=
naan_unruk/olen ' binan Peknriann _ Umum Sexsi untuk memparzinggl effisiensl
serta lingkup penggunaan peralacan,] sejuag pengarahan Dapak Mentari Peker-
Jaan Uxzun. i i
1 .
Meningked tian punqawau:n.turnadkp kondisi peralatan serta meningkatkan pem-
binaun pemeliharnan peralatan, idengan 3e¢jauh mungkin memanfaatkan fasilicas
bengkal yang tecsedia antara lain bengknl Kanwil Dep. PU sabagaimaha telah
diatur dalam surat Dirextur Jenderal Pembanqunan Daerah nomar 620/975/Bang~-
da tanggal 24 Juni 1982 terueput di atas dan gurat Direktur Jenceral Baina
Marga nomar PW 03 01 01 :anqqal 26 Juni 1902,
BJ. HUS/BH/1UG2 \

i
Demikian untuk dimaklumi dan atas parhatian Saudara kami ucapkan terama kasih,

DIRIXTUR JENDLRAL BINA MARGCA

j .
' .‘! ' .
| SV Ry .

SURYATIN SASTROMISOYO

H -

i
3 J
Temouian disamoaikan kepada Yech. ; . “NIP. 110005)50
R | .

LI
2.

Bapak Manter: Pokerjaan Umum. :
S5dr. Dirextur Jenderal Pembangunan &acrah,
Departemen Dalam Negeri. [
Sdr. Gubernur Kepala Daarah Tlnqkatlx
zzluruh Indonesia.
bdr. raca uiroxtur dilingrungan vivjen Bive .
Marga dan Sekretaris Ditjun Bina Marga.
Sdr. Kepala Dinas Pekorj)aan Umum Propinsi
di seluruh Indonesia. !
Sdr. Bupati Kepala Daerah Tingkat 13
salusuh 1-danagia. '
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Sural Direktur Jondoral Hina Harqa
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’ Tanggal 3 Lo . *

TN oat SR ¥ Hseprmatooeinh N o

Disumpa.kan kepada hepala Kantor Wilayah Dap. PU

Vo Propinns DL, Aceh di Banda Aerh

2. Propinuy Sumutera Utara di Medan

J. Propras) Sumatera Darat  di Padang

4, Projunss Maan  di 'ekanbaru

S. Propinsi Jambi  d) Jamoi

6. Propinel Denakulu  di Rengkulu

T. Projunst Sumatera Selaran di Pa lrmbang
8. Propinsy lampung da Tanjungkarang

9. Propinsy NKI Jakarra Raya di Jakarta
10. Propinsi Jawa Barat  di Dandung

11. Prominsy Jawa Tengan  di Semarang

2. Propinss DLI. Yoayakarta da Yoqyakarta

11, Propinur Jawa Timur da Surabaya .
14. Prapinsi Kalimanran larat di Pontianak
19, Promin o Kalimantan tennan di Palungkaraya

Voo Prowensy Xalimantan Selacan di Banjurmaustn
17. Propinsy Kahwmontan Timur  di Samarinda

W Progonse Baly oy beerpnanar

1O, Prominng Nusa Penggara Barat  diy Motaram
\2(1. Propinsi Nuua Tengagaca Timur  di Kujpaig
210 ropig hinor Trmur di D)oy

42. Propinsi Sulawes:i Utacs di1 Manado

23. Propinsi Sulawesy Tengan di Paluy

24, Propminry Sulawes) Tenggura di Kendari.

%. Prommnny Sulawesi Sclatan di Ujung Pandung
G. Projpringy: Maluku di Ambon

7. Propanss Iriun Juya di Juyapura.

JLNDLRAL BINA MARGA

\’ \l

TATROM EJOYO)

LI "3"; 110005350
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ANNEX 27

BINA MARGA WORK CLASSIFICATIONS FOR WORKSHOPS

/

(,

‘fl



Level I:

Lavel II:

o]

Level III:

Level IV:

Laval Vv:

Maintenance work done by operators and drivers before
and after they operate equipment, such as:

Qiecking on the outer body of the equipment, for cracks,
loode bolts, etc.;

Checking oll levels, fuel, cooling systenm, bdttery, fan
belt tension and adding otl {f necessary;

Checking the gauges after cranking the engine, checking
brakey, the satedring wheel, a¢ tachments, etc.

Preventive maintenance work done by mechanics and
servicemen in the workshop, such as:

Changing engine o!ll, cransmisaion oil, hydraulic oil,
graasing and battery malntsnance;

Gianging/cleaning fael {{lters, oil filtera, air
filters, ate.;

Repalring tires.
Adjustments and minor repairs done by mechanics in the
workshop, such ag:

Making adjustments to brakes, clutch, contact points,
carhurator, etc.;

Making oinor repairs, without performing a complete
overhaul, such as changing parts which are damaged or
leakinyg;

(Qianging nozzles, fan belts, hoges, etc.;

Replacing complete components such as alternators,
starter motor, radiator, etc.;

Major repairs done by master mechanics in fully-equipped
workshopn. This type of work consists of overhauling
engipea, transmiasions, changing clutch in heavy
equipment, etc.

Repaira that rtequire fabrication of parts and major
rehabilitatlon of equipment in very daraged condition.



ANNEX 28

RECOMMENDED KABUPATEN WORKSHOP EQUIPMENT
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LUBRLCATION SERVICE EQUIPMENT

4 Handgrease guns N

2 Grease pumps (16 kg druma)

2 011 pumpa (20 1. drums)

6 Rotary hand oll pumps

2 blal ludlcator gauges and accessories
6 0ftl cana

1 Steam cleaner outflt

I Water Jet cleaner

6 Fuel cans with noszles

I Alr compressor, electrie 15 cfm
1 Alr fliter element tester

TIRE SPRVICE EQUIPMENT

1 Tire chanper, alr operated

1 Tlre pressure pgauges HD

1 Tire repalr equipment & tools set
I Vulcantzing untt

L Wheel balancer, electronie

BATIERY AND 1 LICIRIC SECTION EQUIPMENT

2 Battery chargers, englne starters

6 Hydrometery

Distribautor tester

Baittery tester, 600 amp. capacity
Autumotive electrleal analyzer & teater
Battery service tools get

—— g

DIESEL TNJECTTON AND HYDRAULIC SECTION EQUIPMENT

L lruel pump vice

I Nozzle teater

I Injector stand

L Injector dipmantiing g
1 Hydraullce teqrer

1 Hydraulte hoge inataller

REPAIR SPCTTON PQUIPMENT

Hydraulte Jacks, 10 tons
Trolley jacks, 4 tons
Mobtle floor crane, 1 ton
Axle atands, 10 tona
Chain hotlnia, 1 ton
Engine 1tfting nlinga
Puller, L0 ton

AR SN NS

e

74
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L Hydraulle presua, 10 tons
I Timing 1ipht

I Compresalon teater

L Spark plug c¢leaner

%  Feeler gauge nets

2 Mechanle creepers

4 Lnplneer's vices, bench mounted
Vahicle Service Tool Kita (Metric)s

I Portable Cabinet
4 Mechanle boxes

Fqulpment Service Tool Kit (Metric):

I Portable Cabinet
L Plpe and ad justable wrench get
2 Torque wrenchs

Brake Service Fqulpment & Tools:

1 Bearing/gear puller aet
I Riveting tools set

WELDING, BODY AND PAINT SECTION EQUIPMENT

L Weldlng wachine, 250 amps, portable engine
operated, complete

Welding/cutting acetylene pan wet

Blow torch set

Body and panel repalr gset

Surtace gprinder

Flectrleal drlilia, varfous slzes

Palntding equtpment st

Electrle nolderting fron and gun set

p— e et N ps e e —

50 ile., englue driven, complete
MACHTINE SHOP SECTTON EQUIPMENT

Drilltng machine, pillar
Saw machine

Grinder machine, beneh Lype
Grlnder machtne, dise type
Micromoter sot

4 Measurtlng rule

Taps and dles set, metric
Tube bending mechine

— et pt e P

p—-

LEleetric penerating aet, 3000 watts, 3-phase, 110 V,
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. MISCELLANEOUS

4 Flre extinpgulshers
1 Carpenter tools gel

A net of general technical specifications for the main {tems
degertbed above la given In Annex 13,

A7)/



ANNEX 29

STEPS FOR DEVELOPINC AND IMPLEMENTING
A MAINTANANCE. MANAGEMENT SYSTEM
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STEPS TO DEVELOP AND IMPLEMENT A MAINTENANCE
MANAGEMENT SYSTEM FOR KABUPATEN ROADS IN INDONESTA

Project Objectiven, The objective of the project sghould be to
develop and fuplement a work management syatem for maintenance that meets
the needs of the ¥ -bupatens. The following conasiderationn should be kept
{n mind:

I, The work program must accord priority to the relatively small
nunber of maintenance vork activities that are nignificant;

2, Resourcen munt be alleocated according to program needn;
1. The program work quantities must be scheduled and controlled;

b, The work management aystem must be accepted, understood and
operated eantly by DPUP Cabang Dinas/DRUK personnel;

5.  The apnlication of work program caleulatlons to annual budget
requests must be uwderatood and accepted by the kabupaten
planning organisations (Bappeda 11 and Baglan Pembangunan);

0. A steering commlttee constuting of GOI top management ghould
periodically review and approve maintenance pollcy and
procedure {mprovements; and

7. A teennteal panel should be entablished —- conalsting of
knowledgeable GO and consultant personnel. The panel should
provide data tor and review improvements in work methoda,
workmanship levels and other technlcal matters.

The objectives oxprensed above are bent met by the eleven-step work
plan degserthed below.

9lvuij == Orlentatfon

A peneral orfentation should he conducted for the various levels of
the LGOI Involved tn the project, All project mailntenance work ateps
should be reviewed and digeussed and project maintenance objectives
explatned,

Eii'l;gf’ -~ Work Activitien

The maintenance work to be done should be defined, activity by
activity. The purpose of this atep {8 to analyze the total workload,
defining work {n the same {ncrementa neaded to nchedule and direct
operationn. Appropriate measures of the amount of @ach kind of work:
nhould be selected and each activity should be related to opecific
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Step Nine == Implementat ton

The work management mystem should be implemented through the
followtng nub-steps:

0 A work management system manual should be prepared;

0 Kabupaven personnel should be tralned in general management
techniques, work method improvements and the work management
syqstoem;

0 Sehedultng meet tnga for toremen and supervigors should bhe get
up and couducted by the kabupaten staff. Consultant staff
should putde and anat ot tn thepe meetings antfl their
partletpition s no longer needed; and

0 Hork ahould be monttored cloaely by the consultant staff for a
Intetdd pertod, to eneure that the management gyutem 1s belng
mderatood md uaed, and that work-method Improvements are
bedag tncorporated [nto the work. Gradually, the kabupaten
statta should becone able to direct and control the work
themselves,

Slep len :_lh-l_ull'lnl'l.ln'

Pollovling the gyuten Implementatton, retinements tn nystem elements
Sould he made, baged an findiags of the consultant staff, The final
vk mungenent system Should be documented., Standardized tralntng
prdages should be completed by the GOl ynder the pguldance of the
conadtant statt tor future Implementation In other kabupatena,

ep e en s bol lowoup
tongultant stall should provide advice on the follow-up ad justments

o dnplementatfou to ensure that the plan 18 compatible with needs and
perconnel,

n

/il



ANNEX 30

PROCEDURE FOR DERIVING INTERPOLATED
VALUES IN RECONSTRUCTION SELECTION TABLE (TABLE 38)
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Althouph traffic counts have been reported for roads in the project
area, the composition of this trafflc has been reported for only three
kabupatens:  Sumba Barat, Npada, and Gowa. A fairly large sample of 145
road Toks Ls represented, which Indicates che average componsition of
miutbuseq, cars, light trucks, motoreyeles, and feeps. It ls not known
LI this vehicle diatribution ts represeatative of all L4 kabupatens,
however. ‘Thess vehicle distributtions change only slightly between ADT
road elasses In the grouptng > 500, 200-500, and 50-200 (nce Table 38 and
Annex 23), But for the earth road clasa 450, motorcycles rise to 58% of
the tetal vehicle tlow. This relative proportion {mparts a special
characterfstic to the already low level of unit vehicle operating costs:
at{ll larger levels ol ADT are now required to produce the deaired IRR,
The effects of vehlele composition and costs and gavings upon ADT and IRR
levels are tmmedtate and direct. More will be sald about thia later,
when a method {a {ntrodueed to nodify some of this sensitivity in order
to general{ze the approach to project area roads.

Section 9.4 attempted to measure the comparative differences between
the kabupaten road clans desipn-level ADT volumes and the IBRD-i{ndicated
level of IRR whieh would be obtalned from a apeclfisd level of cost for
recondlruction and a speelfted componition of traffic. In that analysis,
the question asked waa: whit levei of ADT 1a needad to make feasible the
rehabltatton and/or upgrading cost assoclated with asphalt, seal,
pravel or carth at a 158 IRK?  And, 1a that level of ADT the same as the
extating standard now {n uge at the kabupaten level? This section will
purane the aame analytle torm, through the IBRD tablen, but will use the
suaple survey flold data from the projeect area (the three kabupatens
report fag trafffe compositton), and will broaden *he ranpe of costs of
rehabtittatton/upgradtug, while at the same tlme reducing the IBRD
tablea, hy extrapolatfons, to a gelected ranpe of cases which apply moat
usevully to the profect atudy area, The changey introduced here are:

1) Sample survey data from the project area wtll pupplant the prior
analynlya which wied survey data trom 20 kabupatens {n Java, Bali,
and NIB.  ADP volume and componition of traffic will change
fractionally.

2) A uew vehicle cont and vehlele #aavings banis will be used, which
for each road type compares a "go «l” conditlon with a “bad, "
rather than the previeus use of “fatr” and “poor” which were
endoraed by ADB 8th loan and OECF (n field analyses of expected
rebabilitatton worky., The basls for this choice apparently rested
with =fnfmum ntandards and the recognition of no follow-on
mafntenance programs. A further reason for the use of these teims
for VOC s that observed roads in the Aatudy area and contemplated
works pro Jects provide this basls for analysis. VOCS will,
therefore, be greater than previoualy shown; ADT needs will be
lean, and more {mportant, the Section 9 forecast will be now
aupplemented with greater detall of cost and ADT values which now
relate wholly to the project atudy area. Such {nternal



3JO-2

conslatency will provide a back-up to the forecasts of Section 9,
which used these same vehlcle costs, traffic compositionn by class
of road, and vehicle savings levels,

Infttal Interpolation Results

At project astart-up, and during the court of the project, fleld
mrveys will expect to tind roads in all road classea that are designated
“bad”™ but which have some level of traffic. Rehabilitation or upgrading
ot the roads will place them in good condition, which should be
malntained thereafter. The relative cost range for vehicles can be
Lientifled an follows:

Se-led Unsealed
Asphalt Seal Gravel CGravel karth
Apparent ADT: 2 500 >200 ¢ 200 50~200 £ 50

(Rp/tm)  Composite (welghted average) Vehicle Operating Costs:

ool 58.0 71.6 72.8 77.7 97.8
Had s 127.6 133.8 148.5 160.5 134.9
Y chnpes 54.5 46.5 51.0 51.5 27.5
Wid condition:
(s equiv,) .114 .119 .133 .143 .120

(VOC on seal 1is taken at falr asphalt vVOG)

The vehtcle operating costa which are glven ahove relate exclusively
th the {fmitags of the sample survey on project study area roads. They
tre the product of velilcle conts/km obtained from the ADB 8th Loan project
svaluattons and the vehtele compositions found in the project area. The
velito le distrtbutlons are:

Scaled Unsealed
Auphalt Seal Gravel Cravel Earth
Appitent ADT: > 500 > 200 < 200 50-200 450

(Rp/Em)  Comjonite (welghted average) vehicle operating costs:

(2) car/jeep 2] 28 28 28 24
mintbua 15 11 11 11 2
{t. truck 16 18 18 24 16
motorcycle 46 43 43 37 58
% h-wheol: 54 a7 57 63 42

I
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The skewed diatribution of motoreycle traffic on earth roads has the
sloulteneoun effects of minimtzing both VOC and Vols, f.e., the
perceatape savings to vehlcles tu golng from bad to gomd La only 27.5%,
a4 compared to much hgher savings for vehlelen tn othor road clangesn
which have fewer motoreyeles fo the traffie flow,

Becauarr entry fnto the (DRD tables flrst requires Ldent{f{cation of
the unit vehtele operat fng costs (tn Us$ equivalent), based upon average
ADT, the above tlve road clagoes have been merged Into asplmlt/aeal,
pravel /yravel, and eacth composften, preliminary to further averaping.
This averaging tn consfstent with the afm of obtaining a single ADT
figure which tncorporates explicft VOC and VOCS=-and therefore describeg
the IRF which may be attafned under different levels of road fnvestment
cont.

Tl merper of VOC and VOCS futther simplifices entry lnto the tables
of IRR, aml broadean the base of analynta by relaxing the rigidly
apec Hited vehtele conposttions shown above., By this device, other
exfating vehlele distributtfons, also found in the name appreximate levels
of trattle fn the project area, miy be accommodated {n the “average”
traffle flow, and be reflected fu vehiecle conting and navings levels.
The ef feets are ghown below:

Anphalt /Seal Gravel /Gravel Earth
v (Us$) . A4 .133 .120
.119 .143
Average .1165 .138 «120
vocs (%) 54.5 51.0 27.5
46.5 51.5
Average 50.5 51.25 7.5
,l"‘lhc“l. z: 5005 6000 4200
Motoreyele % 49.5 40.0 58.0

It can now be nafd that the sample aurvey incorporates within itg
synatem of velilcle operating conts a somewhat hroader range of the likely
compopition of theae costn, and {a therefore more representative of the
more heavily trafficked roads In the 50 to +500 road clannes
(anphalt/neall/pravel), But the ocarth road cost system remains feolated,
fixed at levels which eondemn {t to a meager rate of VOCS (savings) c.:ly
aliphtly more than one-half the level of rehabtl{tared pravel.

Sectton 9.4 forecant that vehlecle costn for the filve road clannca
will erutinne to rtee hetwesn year one (good) and the year in which
expected pnrvice 1ife and/or intervention by rehabfl{tat{on interrupted
that rise. For the unmaintained roads, arrival at the end of nervice
Life meant arrival at "bad” VOC levels, and for four road clasnges,

/
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Road Coata: (Rp 000)

8960 11200 20160 22400 28000 39200

Apparent
Rond Claaa: ADT levels needed 10% IRR
Aaphalt/seal 53 66 120 133 167 234
Gravel 47 50 105 116 146 205
rarth 74 93 168 186 233 315
Averapoe: 58 72 131 145 182 251
121 R
Auphalt/acal 58 73 132 146 183 256
Gravel 51 64 115 128 160 224
Larth 81 102 183 203 254 357
Averape: 63 80 143 155 199 279
15%_1my
Aaphinlt /acal 66 83 150 167 208 291
Gravel 58 72 131 146 182 255
larth 93 115 209 243 289 406
Average: 72 90 163 185 226 L7

Thin test result may be interpreted ans follows: 1) earth road class
traffic levels, for leas than 50 vehicles per day, require a higher ADT at any
rentoration cont level than do traffte levels which fall in the pravel road
«latia of 50-200 ADT; present traffic levels on roads in the anphalt /seal
caani, or 12000 ADT, aluo require lean ADT than earth roadn but alightly higher
leveln than gravel road traffic; 2) thin coat confipuration reflects traffic
componttlon on di{ferent road lnks that earry traffic at dif{forent levels
whileh place thoae Hnbs tn ceortaln kabupaten road elagses; 3) the actunl class
of roud 1n not koown with cortaloty; {f the road nks hese in fact been
uppraded fo accordmee with the road destpn standarla for kabupaten roada,
then they will reflect the road elassen and cotreaponding ADT levels ahown by
traftic counta {n the project study area (as above); and 4) the average ADT
levels needd are theretore aluso shown, combining all apparent road clanses as
onay thia margea traffic compositions into n aingle aggregate representative
atl the total traffilec distribution found by the sample aurvey.

I’t ! IJ/]'
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e average Lo believed to be more tmportant than the {ndividually stated

“anphalt,” "geal,” "gravel” or "earth" categortes, which wholly relate to

probanle road clagsyen but not necessarily to the level of specific restoration

coat which nay be tound to be appropriate to any of these ADT levels, By
fustng the ADP levels Into a single figure, and by broadening the scope of
posislble restoration coats, laterpolated values of ADI' can be Lound at
alternatfve and marginally different cost levels which reflect generalized
velilele comporitions (VOC and VOCS) and the narrow cost ranges expected to
apply to new surfacing, tvesurfaclng, or upgrading associated with a road
te-hbutld netivity.,



ANNEX 31

HISTORY OF CONTRACT AND FORCE ACGOUNT
ROADWORK [MPLEMENTED DY THE FOURTEEN STUDY KANUPATENS









ANNEX 32

RECOMMENDED TECHNICAL /.8SSISTANCE






