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eXECUTIVE UMARY 

The purpose of this report ti to provide data and recommendations on 

the ingineering and economic aspects of the maintenance of district 

(kaiuipaten) road nt't-ork;, which mav then serve as the basis for a 

ISArD-fundeti DLinirict Roada Malintc!nance Svstem (DRMS) Project. USAID 

propomie to implement the DRMS Project in two provinces - South Sulawesi 
and Nuaii renggara Timor (NTT). nhie total number of kabupatens is 

inttc!parred to be apptoxim.iely 14. It is expected that USAID and the 
GOr will pr~vid,. tund:; for maintenance, the reconstruction of roads to a 

mitnt izinable condition, training, equipment, workshop facilities, and 

(01VIA1 It lit in-. t.inlce. 

'Tihe historical practice in Indonesia's districts has been to 

rf(constnict existing road links without applying follow-on maintenance. 

Roid,; with di-,.;ign live, of 8-10 years in fact retain their design level 

or ,;.rvire for a much shorter period. Recon:scruction in expensive, the 

roat net-,orks- art- laro,, mud the runa'; available are nowhere 

lit' I r m : :iL':CltL to mLna1Co' Lfli repeairei recon:,.rrucl on t1ldC LilS approaca 
to tht' bet-4orz.,- demarid. \; i re'lult, the conditioq of kabupaten road 

neL',ior-,s I,; tormr. The burden or the consequent high transportation Costs 

i,, borne bv th,, public. 

Thie problems posed by the lack of maintenance are compounded by 

construction or reconstruction pracrices wnich frequently result in 

tini:;hed roads that are below the standard for which they were designed. 

Deterioration Is all the more rapid ant, without maintenance, unchecked.
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The GOI has recently made a conmitment to the maintenance of 

district roads by annually earmarking, for maintenance, a portion of the 

INPRES Dati 1i block grant to districts. The districts, however, have no 

exuerience with maintenance and ire not anoLving the funas consistently 

or ectm ve ly. In aidition, tor now, the amount o. funds earmarked is 

VdIr.UAte in 'rn11 di[tricti, but inadequate or too mulC? in others; in the 

long-re rm, the oairmarke1 amount dill not be ;uilticient. Further, if 

,,tective maanienance in applied, reqiulting in more roads being retained
 

in good condition, and/or maintenance is combined with a reconstruction 

program, the earmarked maintenance allocations will gradually become 

toad otira to eve r-whe re. 

Aar qi theq; problemq will the anre.;ng require adoption of effective 

;v;tm to conduct maintenance at the district level, improvements in the 

quaLit, or c:,rruction anq reconLsruction, and a commitment to increase 

the run:, ivailabhLe for maintenance over tme. he latter is a policy 

qle';tLon for the r. The Mirit two will ro uire a long-term effort to 

,i tao i in tho sv'Ltm 1 rim,,wor, Ana to develop the capabili.tes of 

We;trie. FjLQ-Wor:; officen to apoly it. Thi; wil be an institution 

building Afart that will n.es to take account of the variety of factors 

out: ined below. 

1eleitlI 'eiiiiHe 

DeveloUnng a maintenance program for the kabupaten road network 

reuuir-; a detinitlen of standards to be applied, an inventory of 

exiating c:onditions and hence needs, the selection of priorities for work 

to be nnherr ikn'n, aiczitgy for the develonment of organizational and 

staffing ;k !ll;, ,v9tLO,, for m.linteihnnce and reconstruction planning, an 

alloCition nt hQuiet';, an in iofro.c'i to th, management of 

imnleme' t tion. rhe itudy team'; review of data and its recommendations 

in terns of theie aspecta and the development of the planned project are 

summarized brieflv an follows. 
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Definition of Road Design and Maintenance Standards 

Design atandards for road reconstruction at the district level are 

generally adequate, aLthough improvements could be made by providing more 

detail for drainage an(i structure design. Iliese improvements would be 

uqeful but are not critical to the success of the AID project. A noted 

pronlem of overlap hetweten traffic levels required to Justify a 

transition from the unsealed gravel standard to the sealed gravel 

standard is reportedly now being corrected by the GOI. 

Terminology for road reconstruction is generally adequate with the 

exception of the term "support works," which is applied to a wide variety 

of types of road work and, hence, is confusing for management purposes. 

ALterntive terms are recommended for use under the project for this case. 

Pt pr'mMirv shortcoming Ls the inadequacy ot terminology and 

,tandards for maintenance. Definitions of maintenance conflict, are in 

some ca.;es di'tciiuLt to auolv in the tield, and do not distinguish 

between rotittne and per,,odtc ictvities. For example, one version of 

definition,; that i- in iv,, ror national and provincial networks has been 

idoprwd "or |1i;tr ct;; it prclude,; -miincenance of eartli roads. -Althougn 

adeojuate for national or provinciaI network:, wnich have few or no earth 

Link% in then, it L-; inanrornpriato for di,.trict networks where (at least 

in the Outer Isiands-) earthi roads are dominant. Maintenance standards 

work cret¢ perfornanco targets, eauipment and other resource needs, etc. 

are either not yet te ;ted or do not exist. 

The project must bgin with clc'-r definitions of maintenance; 

recommended definitions are provided in this report. The project should 

also incarpor-ito i a prolect activity the development and refinement of 

maintenance standards (initial standards are incorporated and shown in 

the calculations of maintenance unit costs) as part of a maintenance 

management system.
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rniventorv of Exiatinj; Wdmntion and aintenance Reouirements 

Dt';trict:s maintain net'work inventorier that state road (and usually 

bridge) conaition; tor each lurtace-type of road, and the kilometers in 

each road condit ion. Anditionq are dle ied an ;;ood, moderate, damaged, 

or heavily imiged. SurLace-LvpM I:;in:ually dotfined an; either aupial, 

oirh o ,ra vel although i fe, kahupatens; u,;e a finer breakdown. While 

the exi;tencu of inventories [ a ,ood wtart, several stepn ahead of many 

countrie, there are gnlficant Mhortcoming-i. First, in the condition 

c [a',;if Vlat Lonn, *pierali..ed judgment:, ("good," etc.) have been 
sutlotltut - tor nginering survev; which state, km-by-km, the exact kind 

of wort to he done, which would ordinarilv vary along a route length. As 

I reoUIL 01 LhtL lack of definition, road work planning and budgeting can 

onli [ndirnvtr nc for .econd,the. ,mnL actual ne0:;,. :;urface-tvpe 

na tvorv " r i'"e inciLnd.p,; a wifei varib ' ot ictail urrace:s from 

qiv 

Be-atiq" manrie'an:n pr cticto differ uiramtcaily for these -urface.;, a 

rnlr Cla' fi-aLUon avnt,'- would facilitate mnage'nent of the networks. 

For both engineering ind inventory purpose,, Telfori should be classified 

I In incomot-et gravl road. 

'ngin'*,n"t ri throttgn the mor" om.nant Telfor'l cobble construction. 

The ovrall condition of the kabunaten networks, as reported by the 

ka:inuatIns, 1. poor; onl7 648 Im (6%) of the 10,800 km networ'c in the 14 

ituiov kaPmateri ire renorted in goon condition. Sixty-two percent are 

report ; r,I .a..!', or heavi>! damaged. The ratio of the leigth of good 

roall' to rioriet, damajed and heavily damaged roads is apnroximately the 

3ame Ln the .-o province'z. 

There W a greater differpnce between the two provinces in the type 

of ,urface of their re'spective networks. Of the total networK In both 

provincaq, earth roadi comorise 37%, gravel roada 33%, and asphalt 10%. 

3ut almost 70% of NTT'' networt is earth and only 2%aaphalt. 
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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
 
cunt., for eninteering or project selection purposes. Thus, traffic
 

counts were Initialy either not available for the prepDration of this 
renort or were :rom ;tuch wLdely varying ,ources ind time perioss (several 

v,,r' di: f.±r,.nc,:) that their reliability was highly suspect. However, 
tAte ';c,.ttered traffic data available (some of which bezame available too 
lite to be tncorporated in the body of this report) indicate that traffic 
romi)o;itiun i- heavilv biaied in all kabuipatens toward motorcycles and 

that in NTT, a greater proportion of the remaining traffic consists of 
r(wavv vue'icle-, .lich .n trucks and buses thain in South Sulawesi. Total 

traffic volunme, righlv vari,.ble between links witrin kabupatens. 

(Gnrallv, a core ot road- carrien; between 50 and 200 vehicles a day, and 

iniv link ,. carry no or negligible traffic. Volumes are higher in South 
';uIlawei than in NTT. 

A orogram of condition surveys is recommended for the first year of 

tse DRM'S Pro ject to prepare a complete inventory of maintenance and 
reconstniction requirements and to confirm or refine estimates oftne 

report .,r the pr:, jec ;ork program. Periodic trafflL surveys are 
l',;n rcomrrenvie'd for uso, n the reconstruction selection process and the 

')ro Je.t ,;Iloll i i the kaoumiten,, to conduct and utilize traffic 

count,, on i regular i,,,.i,.. 

S'elction of Zecon,.;trucrion Priorities 

Di:;trLicts do not, at 
present, use formal or consistent procedures to
 

assign priority to road links for reconstruction. Formal pre-screening 

method- 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 requited outside consultants to apply. 

V 

http:f.�r,.nc


These methods have attempted to incorporate measures of consumer surplus 

an a complement to the conventional producer surplus (vehicle onerating 

cost savings) screening indices but have proved very complex, have 

produced inconclusive results, and in the end have always necessitated 

resorting to traffic counts and vehicle cost savings as the basis fur 

'.election. 

A simple rural roads screening method developed by the IBPD is 

recommended for use un(ier the AUD project. This is a aingle tanle based 

on vehicle cost '-av-ing- only, extended by interpolations to now include 

the expected road work costs (Rp 9 to 39 million/km) in the project 

area. In matr=: lor-a it iduntifle,; the level of traffic at alternative 

reconstruction coot 1-vel'; wriicn would p,oeuoce various internal rates of 

return between 67 anu 1Y.. tiotrn tie coit and tne traffic level (average 

tinily traffic) coLOoouond to ,;tudv area conditions and tne tanle is 

simnle enough to he anoiDed, with Sprvi,.lon, nv the kahuna ten

th,,meelve-. A,;-;wrblv of thee on.srvel and Prooanie vlrltZo into one 

,;creunng table wt based on .amte data and estimated road work costs. 

since the ';ample ciata were not coranr,.nen:.Ivw nd ,;ince the variable 

par-imetern (e. ;., v,:,icie comno,.iton) any be discovered during project 

Lmnlem'ntatlon to inue-d vary ograirlcaliv and/or over time, the taole 

will need to oe r, tied ne riou tcallv as tee project otede.f;. 

A monitoring/evlumtlon ,;urvev i- al.so sug-stei to measure project 

-ffects non non-ven'_cle activity ';uch as camt-crop production and 

transDort price can('e,;, as a device to entimate benefits beyond venicle 

savings for those road,, which are improved, and as a check upon 

low-volume roads wnich may he emerging as development areas. 

Selection of Maintenance Prioritle-, 

It is recommen(,nd that, initially, road links and bridges in "good"
 

condition and pernaps the best 20% or so in "moderate" condition begin
 

receiving regular maintenance aq soon as possible (based on current data,
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this means that until recon.ruction work gets underway, the opportunity 

ro be,,in a full-icale maintenance program exists in only a limited number 

oh kaMiuatens.). A tank at the project should be to refine maintenanca 

pro( ,oure', tor innigning prioritv through planning tools th'it are 

Incltitithi ILnth,! propontd maintenance management vtem. 

I)r-,,nmi tion tnd 9a.mff n:, lkills 

In ,TT, branch offices (Mibang Dinah) of the provincial Public Works 

depamrtmont (DPUP) are responsible for kabupaten roads. Since they are 

,re, adminitrativ all organized alike theirLet one system, are and 

or'-,ati.lation it ha:mically ,ound. The only changes desirable are the 

acidition of a materti:l qualitv unit, the combining of workshop and 

r~tmom,,, ttncton,;s, ,mua the creaLion of a utnit responsible for equipment 

.,Iua;.i. ,t - it :00. 

lIn'3)0th 'utlawesi, an in most of Indonesia, kanupaten roads are 

under the jmr-idiction of the kabuvaten's own Public Works department 

(I)PIJK). Since the kabupaten chief, the Bupati, is responsible, the , is 

i za-iet'r of DPTIX organi.zational structures. Some are Satisfactory, 

ori- re nut. 

ecnniimt,,tmin; !nclute the adoocion, for road work, of a uniform 

0t,';a~z,~~ioraL ,Itructure by the DPUP Cabang Dinas and DPUK in accordance 

W"h I adel ,;uge',,Ci in thi- report. Special sun-sections for force 

1ccr,mtC rQcon,;tructioi, )rk and matlmriai,; control are proposed. Specific 

)o) 'h:rinition,; for each ,jtaif position are proposed anti desired 

o.'muettl onam bL;,e ItidntiLfiel. 

gtirf skills are weakest in rhe areas of work methods, contractor or
 

force account supervision, and equipment management. The introduction of
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a mLintenance management iy'tem will, in addition, require that new
 

idminirat-ive skills and technlques be learned to adopt effective
 

ma ttnance practices.
 

Recommendations are included in thlI report for a program of 

triining) W)~ed primarily on ;iiort courses for tield staff In the first 

thr.. ikill irea:; idontit ,d inove, i itrong, field pre1ience by project 

conl:;ittant, to follow-ip on the application of Leuson; learned in short 

touir.;,,.;,and on-the-job training by con.,ultants in the area of 

mant-.nance ma n, gement. Many of the short courie materials required 

itreidv -x iq rn dont a but ne,,t to be inventoried and selected. 

PrvitLng Leaching method:, iiiouln place ,a q;cronger emphasls on field 

i.pLL it ion::. 

A ,iried collection of road construction equipment in in use in the 

kalmaron; tor road worx. Source; include foreign donors, BANGDA 

* ',- i~t-tkin(, hte-tovers from neirby national project:; and pooling 

ir- ,omnent,,. In addition, kanup~iten.; have acces,,, to INPRES Penunjangan 

:.tkia ,nq Dit. 11 :wnwi, for ,'nipmentt purcia.; (although this Ia rarely 

It II ': I ! . vI rietv oz i"lirr'. W,! (" L meins Cat equipment in use is 

o,.I 'i not i)oropr.ace to kaoutni,,n ne,;*1J; d"-,, to the abience of a unified 

• | L,',I '1 'vict rt"ment ph in. 

\ .... ipw of ex1iting ,*'onio .eic maniagement practices indicates that 

,ome eaiuPmnent, particzlarlv lignt uumne-n, is helMn pushed beyond 

cIivicitv, wni!- iur1 equipment A undrutilized. In audition, although a 

:w( ' 0,n1iton-; hawP tniLemenetai iatisfactory systems for controlling 

9"nion"ir "qi. the mainritv have nrt. Adequate svstems alreauv exist, 

how-,ver, it the provincial and national levels of the Public Workm 
or':lanina tion. 
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Detailed recommendations are therefore developed in this report for
 

the reallocation of existing equipment in the 14 kabupatens, the
 

procurement of the additional equipment needed to initiate a maintenance 

and reconstruction program, and for the replacement, halfway through the 

oroject, of equipment currently in 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
 

reservod for maintenance and heavy equipment devoted to reconstruction). 

Facili ties 

The only workshops that exist in the kabupatens are those that have 

been constructed tinder past donor road programs. Of the 14 study 

kanupatens, 3ix have worksnons that were provided under a Japanese (OECF) 

program in the ,arlv 1980s. Tlese are sound but, since they lack 

workshop ,(quipmenr, it pr,!ient only ;enie t ,;rorate depots. Workshops 

are now being cosif ructei in an additional two kabupatens. These 

current:v have no Tnrovi;ioo for tillt, i!-rvicLs or worksnop equipment. 

It 1i recom,,ndt-, tiat Aix additional worl-nhops be built and that the 

tCilrng LieS Cot)Lo, LOI eanl eo(iippeu 4itl water,,W.LIj OU 

elcLclti and tho .ork.;hop eouipmenr required for Bins Marga's Level 11 

and H[1 basic equiument servicing. This report lists the requirements in 

detail.
 

4eil-nana;,ed eouipment repair shops (ALKAL) are operated by Bina 

Xarg;a in the capittLs of both provinces, and the province (DPUP) 

maintains a imall comoLement of equipment operators. It is recommended 

that the-;e facilit'ez be dr-iwn on by the kahuoatens for repairs beyond 

revel [I and Ell basic servicing. It is also recommended that the ALKAL 

staff and province operators provide on-the-job training to kabupaten 

mechanic.3, warehouse storemen, and eouipment administrators and operators. 
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lie earmarking for maintenance of 25% of each kabupaten's INPRES 

DCt I allocation han provided a stable and predictable source of 
funding on which an effective maintenance management system can be 

developed,. 9everal deficiencies, however, should be addressed during Zhe 

pro ]'Ct. 

First, funds are not received by districts until about four months 

into the fiscal year for which activities were budgeted. The arrival of 

funds- coincido,- with the onset of the rainv season, during which most 

road work must ,top. Th disruptions thi; cause,; are more sig;nificant 

for maintenance than they are for reconstruction work. Although the 

delav in funds delivr-v &r a governmnt-4iae pronLem, AID should 

Inve';rilat,, with the (;()! metni;m,; to asnure that funds for maintenance 

can be 'nadiv.av ILlaLent'urin, the period of dely. 

Second, iLthougrn the 25% m-aincnance earmark is a predictable amount 

and, therefor+, both adminiscracivev easy and useful for planning 
nu:uoses, it beat : no nprq,*,;;arv relation to the varving needs of the 

If ;trict networki Mfen the yire' n aon of the 14 netmor<s 

',rv., e ' j, - I,. ,"IOougr III .o11 .l.;,, t(,o L.tL e or coo muen0 in oCIers. 

)vr timp.*j the r'twork'; improvo, It will be too Little in most cases. 

Both in overall incr,,tip over time in fur ; for maintenance and a method 

to iliac Up. the Lunc,; bjeet , li ;rn.t in a;ctoriance with tMeir 

rvv;Oe: tlive need,; qaoo Ic be five'-;ti:;ated durin,, the project. The 

anrIicinatd toril maintevvinc.o Minai requirement for the 14 kabupatens and 

a po;ihbi alternatIv, allocation mechanism are detailed in this report. 

Third, in the essence of adeituat! maintenance standards, present 

district budget calculations for maintenance are haphazard. The 



development of maintenance management systems in each district under the 

project will yield reliable standards which should become the basis for 
s.ubsequent annual district budget requests. 

-lln.uvet-tnr of E:n Lemenrit on 

Road recon.,tmiction work in the districts is primarily implemented 

by contractors. Road maintenance, by regulation, is implemented by force
 

account staff. Government policy is generally to promote, an much as 

ponjible, the role of small private contractors for district road work. 

The policy is iound but a --ariety of issues need to be addressed for 

it to b orf.tctiv. Soverai are inenrioned here that are part-cularly 
imnportant for the rcon:,triictton comp-nent of the project. First, few 

'm..l contr ittor,; ii the O'it.r 1:;land-1 own -oiiip;,)'ir and many do not 

hilly unider,;tani ,omo or tl,.t- tc'ho i(el(e, rf!,lt irea to reconstruct roads to 

,tan(la.r i. Nha'1ly tahor-ionislvt! t.cnniqlnen;, for example, are used at 

tief Co0.t o idollato Contiction land, in the Ca ,.e of Teltort onatruction, 

i maint ni ,, 'l;r:,Ce that ,11,o miiilmi.-eo vo.nicle op,-r.ltin: costs.
 
, ,
';)n , -;on or contractor'; by Piilic Wor':, ;ta ff Is not effective 

t lete not ';(r- t, , ptirpo.e ot cont roiling the ,iuiiitv of work. 

:'-' . . 1:'!",:xL,::,e'! h',, . r:.: ; 2r..o f7- 1:-- - = -athe: 

ti'"an ';"etile'i rarito p'vnent;. Vhia -':lude Lhe 111;f! ot hei contrac as 

in er:ec tlve tool for ets-ing -.per:-,)r anc2 and controlling quality. 

alntenanco is m'pllemnt'ti lnconsi,;teiltly and kaioiipatens are 
contfi.;ed about how it 'ihotind be! c Irrit-, out. Some budget road 

reconst-ict"on under the roe-n mainte'ianco. Others "maintain" one link 

one year, htit ,norher linK the nect, unsure ot prioritie,, and benefits. 

A maintenanc, Lmnagement svstem is recommended (and described) wnich 
.tarts with a clear definition of what maintenance is for and the tasks 

it consists of. It includcs procedures to determine the imcortance, 
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budget and schedule the tasks of maintenance work crews and to monitor
 

thieir achievement against performance standards.
 

A second recommennation I.,that the majoritv of project 

reconstruction work be Itolement ed bv midi-t ized conrractors and that each 

district form one force account c ew wnich, unaer consultant guidance and 

through training, will set a ,taudard ol performance on a small portion 

of the recon.strut'tlon work. Thi. break(aown it reflected in the work 

program and in the eaulpment procurement and management sections of this 

rvvort. 

Third, contractor nunervision should be imoroved through training 

and chrougn a nv,;tem in wnich the moue! force account crew is used as a 

timid tr.OnW grouna for star woo later assume contractor supervision 

reoon;.0lities. It I.sugpqltved, in addition, that the project assist 

o deV:a an! est dalternaLt!Ve conLtract formatL. 

FLnallv, it is recommenave that once a mainLenance mandgemenL system 

in in place, increasing ouan:itieh of nelected maintenance tasks be let 

to ,mall contractors in tno dvitrictn. 

Mhe t)M -ivt Ro.,q Mai.tntonct Svntemn Proect 

DetaeW recommendation% tor the AID project, by sunject area, are 

given in Section I0 of thin reoort and a suggested plan of action for the 

projec t i'; prneVIap In 'e:.'on11. The concept on wnich tnese 

rcomienuition, irt, havd In tL maintenance should be performed on all 

roads in Lair to good cotulitIon. ' .antenhnce i; to be carried our to 1) 

prevent minor Irrevularl t Ie; ronm rau'.ing lamage, 2) correct minor damage 

and dete-oritton, and 3) prqe'rv the 1ee ign level of 'nerve out the 

road xi,lon, i'. pr ic:ca 1. Reid; rhat ar, qeriou,,1V 'timaged and cannot 

tiemain tilni: P'rL t iVy': 'inoiod rvel'/cive minimal attentton until they are 

reconn;trcteni or abandoned. Af ter a roal in reeiu It to standard it 

should he maltntaint:. All reconstruction should he to standard and only 

roads that co.ry significant traffic snould he reconstructed. 

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 conditions 

change. 

" 	 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.
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1. INTRODUCTION 

In response to a need identified from the experiences of other donor 
programs, the U.S. Agency for International Development (USAID) has 
proposed to provide assistance to the Government of Indonesia (GOI) for 
deveoning and implementing a ,Jystem to manage the maintenance of 
kabtuacen (district) roads. The District Roads Maiatenance Systems 
Project (DRP1S) was conceived to provide technical assistance for 
dt-veonitn and inrlementing a roads maintenance management system, and 
financial assitance and equipment for restoring selected roads to a 
maintainable condition. The main purpose of this project is institution 
buildiing. 

Within the broad area of a road maintenance management system are 
many 	related systems and subsystems, nome of the more important being:
 

o 	 valid technical standards and guidelines; 

o 	 road maintenance inventories and condition assessments;
 

o 	 procedure.j for 'jcreening, selecting ana assigning priority to
 
reconstruction (traffic counts, economic criteria, etc.);
 

f) 	 annual work pLans and performance budgets based on actual road 
maintenance need-, wnich are balanced according to budget and 
resource ava-.ai lity; 

* 	 eauiomenc n.managmenr including workshop and warehouse
 
operation,; ; ani
 

* 	 roani corn; truc::on managemcIt. 

The:,e are but a few of the integrated systems that must be coordinated 
into a full maintenance' management sy"tem. 

Mhe pro]t cL tar-,vt aroiI, initially identified by USAID for 
Imp L''n ration of the, maintenance system are fourteen kabupatens, seven 
e&YLCfin South ' weWi",i and Ntsa Tenggara Timor (NT) provinces. 

Piiorn; 9rlnc'ernotf Inte.itional were contracted by USAID to
 
manav', 'cabhtiit, roI mainton,anct pronlems and to make recommendations
 

ir. the 12
for tY*- DR'"i 1.'ro DNring connultlncy period (May - July 29, 
,Pi), t<' ie n n -eran eqIuipment project design consultants made 

fit-LI tro',; to ,.acn province, viiting five kabupatens, two in South 
,lalwe.;i and three in NTT. With only two days in each kabupaten, the 

consuilt-nt- were ahle to make only quick visual field inspections of some 
road [inki ani interv'ew road and equipment personnel in order to assess 
current pr-ctlce,; and the staff's potential for the upcoming project. 
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The economist met with planning officials in South Sulawesi at the 
pro :icial level ann in one Kaouvaten. Two Inconesian consultants 

travled with the project design consultants. 

Drin) the project design period numeroun report!. arnm reference 

doument; were reviewed.* In general much of the primary data collected 
w.re niot con,.idere'i to be relia,.le. For example, traffic counts were 
ve.. uncertjin regarding the duration of the count, the vehicle mix, peak 
or &: -pel. traffic flou, etc. Road inventory and condition data were 
repe:td fron each kahupa ten onlv a total kin, not by road link. The 
ea"!!onenL data were thougnt to be reliable. 

le followinq chapters ot tht,, re-port neoscrihe the consultants' 
,.'iw and irallalv-,.i of the 1 ia avaiilable and their recommendations for 

Qnv-ovr(n t,, to current nract Iq ad implementation of the DRMS 
l1-" e.. Altrnonigh the conrten 0! this report have been discussed with 
uk~:iand (G)I .,t.,ff. the views exDre'ijn(1 here are the consultants' own 
,nS io not neee,;,:arilv reflect the view; of IStID/Inuonesla or the 
Go vt.-nne,,t o! hnoone,;la. 

* 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. 

http:relia,.le


2. STANDARDS AND DEFINITIONS USED IN ROAD 
DES IGN AND MAINTENANCE 

2.1. ASSESSMENT 

The road building industry worldwide uses a variety of terms to 
describe different road treatments. This setion identifies 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 ,stlrate. 

The constructLon of kabupaten roads may be considered a time-staged 
proceiss, rlaited to exDected Average Daily Traffic (ADT). This 
,,xptoctation L[, alo used to create a classification of roads. The 
rntone-sian Roads Depa rtment recognizes the,;e road classes for kabupaten 
ro d'iI 

Ylibuoaten Road Classes 

IIIA Sealed [!IB IIIC Unsealed 
Asha It eo~il Gravel Gravel/Earth 

ADT (undifferentiated): 500-3000 200-300 50-200 < 50 

At the fIrst stago, a simoLe grl(ding of the natural earth provides 
th'e running surface for cLass HIC Ll-,ht traffic. The term "gravel" is 
113011 Loralli to Lnclude Tifor- co)0i md All Weather Compacted 
\x -- tritb"; rade (AWC.).* ti,[ ruve, roads classed as TIUB or IIIC 
,n-v b,. 'r wrir:th >1!) rI. ,. ifI. '!grwIve, or AMAS. The 
il,:, ,:r,.c ,,non;; the2 , cla.;;ification'; i'; rhat Telford is large boulders 
,III rw,1 ; trio! rr'I 1 ; cru nted, oIn mrd graded for specific layered 
i , z, \i e~r I ,; Lo,,.,r in qvialitv. 

UIndr LtLi ,i ntL.,n, r, vi/Teltord/AWCS provides the running 
tr:,I(c. ioww-r, ror T M3 road, n.ich are classifted as "sealed roads," 

zone of th-,., drave!.-zz, o-*,I roids are ilso treated with a spray 
W,,Cl(o.zt or i.l7,D1ht Or tl';' Ii motor oil, which may then be coated with 
:ravoL chip';. T~his ,-ilin, is intended to stabilize the running surface 
ind make It [maermeahle to water. 

his indonesian definition of MCAS differs from that used outside of 
Indonesia.
 

http:W,,Cl(o.zt


-4-


For class IIB roads, therefore, important design changes may be in 
order. The seal for gravel may be used as ADT approaches 100, and the 
more advanced sealcoat as ADT approaches 200. Because the purpose of 
each sealing method is to stabilize the road, provide a smoothLr running 
surface, and to protect it against water infiltration, work must be done 
to the .ubgrade and the existing base. This mainly consists of a layered 
treatment:
 

Surface : wear-out, protective
 

Base : gravel and sand, 15 cm 
Subbase : aggregate or Macadam (usually only select material), 

10-45 cm 
Subgrade: stabilized soil (lime/cement) or stone, compacted 

For this work, design specifications may provide lower or higher
 
standards, given aesign speeds, limiting gradients, paved width, shoulder
 
width, camber or slope of crown for surface and shoulders, bridge width
 
(with or without sidewalks), etc. It is at this point that the
 
terminology becomes confusing. It becomes even more confusing if the
 
subbase!subgrade work is omitted at this stage of road building, and must
 
be undertaken at the later stage (ADT 500) of an asphalt overlay.
 

Any of the following terms may be used to describe the transition
 
from a !IIC road to a IIIB sealed gravel or sealed road: improvement, 
upgrade, betterment, support work, renovation, rehabilitation, 
reconstruction. While the latter three terms suggest re-working to an 
original design standard, in practice, no definitive design standards 
enist regarding an earth-or-cobble road. Moreover, it is common practice 
the world over to incorporate "improvements" and "rehabilitations" (i.e.,
 
to "upgrade" to a higher standard) at this stage of road-building, to
 
take advantage of the economies of scale inherent in the very large costs
 
associated with re-working the road, virtually from the ground up: the
 
subgrade, subbase, base, and surface treatment and pavement.
 

The running surface associated with each of the four major road
 
conditions, asphalt, sealed, sealed gravel, gravel/earth, does not 
describe well the different kinds of surfacing which may be applied to
 
meet the needs of wear and stability. The Indonesian Roads Department
 
defines ten kinds of surface treatment or pavement construction above the
 
level of the IIIC gravel/earth road. In the general descending order of
 
their relative cost and durability they are:
 

c9 3
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Running Surfaces Function Indonesian Term 

Asphalt concrete: overlay, 4 cm, structural LASTON 
Two-layer asphalt* (DBST): overlay, 35 mm, non-structure BURDA 
One-layer asphalt* (SBST): overlay, 20 mm, non-structural BURTU 
Aggregate Buton asphalt: overlay, 3 Pmn, structural LASBUTAG 
Thin concrete asphalt: overlay, sealcoat, 3 cm, non-struc. LATASTON 
Macadam Penetration: pavement or base, 5 cm, structural LAPEN 
Tin sand & asphalt: sealcoat, reseal, 2 cm, non-struc. LATASIR 
Asphalt qpread: sealcoat, reseal, non-atructural BURAS
 
Thin pure buton asphalt: seal, overlay, non-structural LASTABUM 
All Weather Crushed Aggreg.: wear coat JAPAT 

It may be . f-n from this list that some surfacing has structural 
properties, normally associated with overlay treatments (but not always),
while others ir( surface dressings of seal or spray coats without 
atrictural value, and iome are alternatively used for overlay or simple
',al. Relative itrctural value also indicates longer wearability, and 
gives a preiJumpti've indication of the expected life of the wear surface, 
which is important to forecasr,; of the time lap-,e between the 
reaniilitation needs of a road. The type of surface aoove, wnich is 
applied to the general class lIlA or IIIB, therefore has significance to 
both cost estimate. and to service life. It has further significance to 
the costs associated with routine and periodic maintenance of the 
.;pc!ric road ';urface being maintained. 

I stone seal.
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Because the use of any alternative surface treatment may depend upon

local materials availability, relative cost in the region, and 
familiarityvCiL, its application, differences may exist among regions in 
the lind of surface coat, cost, rate of wear, service life, wnichand 	 are 
not r.aciily iaentifianle by the loose classification of "asphalt" or
."eal." Reports from the districts do not now make the needed
 
cistfnorions. This wab seen pre,,iously in the class IIIB roads,

clas:ificd as ';ealed, but for wnich both seal and a gravel
a condition
 
Mnv cz=-t, and, for the gravel clasf,ification, where a thin surface
 
drtessing mv or may not have been applied.
 

2.2. 	DfSTPr'e7" DrFINITIONS OF ROAD WORK 

To ',u milenent it's road classification system, the Indonesian Roads
 
Department ha.-. pronosed the following definitions of road work.*
 

New Road Con.struction: comletely new road over existing track 
with or without new founcation or new surface. 

Uo)grading: increase of serviceaility and reliatility, i.e., 
to ungranl, from grave! to aspnalt. 

u- r, L. raaom, "ii ,easonr , to return a road 
tc its original state of se.-ice, e.g., aspoalt overlay. 

.uDoort Work: restoration of a aeteriorated (non-reliable) road to 

tannLrc-, i.e., rensealing, -ecoattng, etc. 

Roaii 	 and brioge M1aintenance: paten potholes; repair ruts, drainage, 
'ign;; fill (teprenslofu,, etc. 

'.m'c,.i Il~nitfon'; a-e sampie and clear. But they no not say how, or 
to wnat e:tent theqe act:iv'ite'; will he conducted. TUis is left to the 
det,. .led oe,.irn stanor"., wncr aefine alter-native minimum and desirable 
'.oem. ficasion,.. Nvw roaq conn.truction may be of a bulldozed earth, 
.ohnl~i,-1.d grawve, ',,al, or asntalt type, appropriate to its purpose.
[lpvrajIr '- l nefin(,!in tiet conventional sense. Renailitation is 
re,.-v,, for all-aen'ner road,, open 350 dayo per year, or not closed 
mort' L-1,1n 5 ,7ay'. con,'ctlively oue to Door drainage, flooding, or poor
ali4:gnm", 'oricrbtji'_i to both. This definition protects against the 
rertab-1itat.on "to it:. original state of service" of an unreliaole road, 
wnicn wohlzc r,'vert to a poor state seasonally. 

* See Bina Marga (Highway Department) draft: Methods Manual for 
Kaibupaten Road Programs.
 

http:rertab-1itat.on
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Support work in Indonesia employs the standard definition given to 
periodic maintenance by American engineers, although periodic 
maintenance, hut not ,iupport work, is presumed to be accompanied by 
regular routine maintenance. The definition above of road and bridge 
maintenance is a fair deicription, but fails to qtate that this is a 
regular, renetitive item of work done annually over the expected life of 
the road. The American definition errs on the side of oversimplicity as 
well, commonly ,itated as "that level of work which maintains the road to 
its original design standard." Both routine and periodic maintenance 
combine to achieve this result, in theory, under both local and foreign 
standard.
 

Both standardsn are correct as far as they go. But these are static 
definitions applied to a dynamic condition; the original design standards 
becomte oh.;olere as the "de,3ign ADT" is surpassed by actual ADT, 3s normal 
weathering takes its toll of even a well-maintained road, or as heavier 
veqilcoi enter the traffic flow. Vehicle reDetitions ana axle-loadings, 
terrain, wet.ther, and actual design or actual construction, as compared 
to the ";tandard for de-ign, may all vary from forecasted levels. The 
periodic re,;eiling or overlavq undertaken by support worK/leriodic 
r-iintenance may therefore, in practice, be overlapped by renabilitation 
ou upgrading. 

2.3. DISTRICT DEFINITIONS OF 4AU2NTEANCE PRACTICES
 

The pronosed Methods Manual for kabupaten roads authorities, in 
drift form at 3ina Marta, ittemots to define the nature of maintenance 
inmd to ipecif! manpowe-r ind the level of work to be under-aken. 
{aintenmnc,! mean,; "a routine job in wnich the degree of camage in gravel 
road,, ii no more than 7 p.rcent while in asphalted roads no more than 5 
prcent. L- other wor'is, maintenanca only handles small jobs such as 
filling in hoLe,;, ,riin-, and operations on gravel roaas." In addition, 
the, manual state,,:
 

"Periodic wor ich a'; overlaying is categorized as construction 
work."
 

"Fmergencv work (mtural disasters, etc.) is handled separately." 

Tle,m art, unsatifict-ory definitions, At variance with what is 
already understood. The 7 and 5 percent damage estimates are supposed to 
refer to potholin,,, :,ut make no r_ference to width or cepth, surface 
cracking (asphalt) or lo.' of surface (gravel), nd seem to imply that 
beyond these very unc,-rtain parimeters, maintenance is to be replaced by 
,iome form or periodic serrace treatment. However, periodic work such as 
overlavin i; ,'or':trut.tlon work. 

The;, efforta to advise field staff on the degree of wear that 
should be atzanded hJ :-pal are cited here because they move in the 
right direction, but iomechow miqq imoarting a clear and functional 
guideline. That they are also incomplete appears to result from 
generally ,ilack -tintenance performance in the past, and a preoccupation
 
with road buildi.. and renabilitation efforts, for which foreign projects 
and years of ex-perience have best equipped the engineering staff at all 
jurisdiction-l levels. 
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Serious thought has obviously been given in the draft Methods Manual 
to instruction on maintenance work. Table 1 and an excerpt from the 
manual (Figure 1) clarify the types of work included in maintenance work
 
and specifications.
 

The same problems exist with the instructions given in Table 1. The 
percentages vary from those given above; other forms of surface wear such 
as cracking and surface loss are not mentioned; the percentages are 
impractical in field use, and they imply limits on either side of which 
the proper kind of maintenance is unclear. The specific numbers of 
manpower and the frequency of their work may be an average, a maximum, or
 
a minimum, but in practice, must vary with traffic, local conditions, and
 
different weather patterns between different regions.
 

2.4. CONCLUSIONS
 

Rehabilitation efforts may expect to confront ill-defined and
 
overlapping road conditions in the field. Road treatment guidelines
 
incorporate a wide range of surfacing types and different costs under the 
deceptively simple classification of "sealed roads." Narrowly 
interpreted, rehabilitation therefore means reconstruction to the 
original. standard. Attendant maintenance costs will therefore vary 
according to the different wear rates of the different surface 
treatments. A demonstration project intended to enlist institutional 
support, chief !v for maintenance practices, must thus likely be prepared 
to rehabilitate roads to a standard which has a consistent maintenance
 
program and cost, is associated with dependable (and fewer) surfacing
 
types, and is consistent with ADT volume and local weather patterns. Too
 
strict a distinction between upgrading and rehabilitation would operate 
against meeting this goal.
 

A general lack of experience in maintenance, both routine and 
periodic, is evident in the guidelines and in the operations of staff at 
the district level and above. Clear guidelines relevant to surface types
 
need to be formulated at several levels of authority. These guidelines
 
mus, also proiide for effective monitoring in the field.
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Figure I
 

EXCERPT FROM DRAFT METHODS MANUAL
 

EX,-CIj%;PT-D FROe: 

IDNCDNSTrj'JING AND 
rDD,TO KA8UjPA!1tNTHE PLAAor ROADS/BR3DCI3JI[ V 


rSCPS CST uC-N, L.EU INC AND DOMJF NTATION 

S.S. ROAD -MA NTh-NANZE! 

?;c1nann:o zzn r -c:-nE, Job in ,nizh 'Uha do;;:aa af. d~m~ 
in 5r~vu1 r'cdG ii no moze 'hmn 7 wnlln in cspht-2'.ad romma 

small'ot. i u:r, e:- !',!!-n- In hc1es, g:r!±.ng end copor Ionz 

on ;znvo1 rczd&. 

Pa~roc±": work Euc:h e cvsr:'ying is czt-ao-ized m cnst:tiUlIon 

wo ~k. 
7a~-uqn~y wor'k (n:'ur-z. ei~!;.Eirs at.c.) in h~ndled Sapezzl~aly. 

b. Tvoar of m='nnn %,,-:ktnd theSfiin 

In crdG: to cl=.fly'-h tiypos of work inaludod in min~annct, 

wor --id 'Lo-. cpv i,-c3iucnr, can be soon in Lha follow~ing 
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3. 	 CLASSIFICATION OF THE EXISTING NETWORK 
" FOR MAINTEANC PURPOSES 

3. L. ASSESSNENT 

All road:s within a kabupaten are classified by the GOI according to 
three ditferent :ay'tems: 1) Primary (rural) or Secondary (urban); 2)
Functional and 3) Administrative or Political. The functional 
cla-i;ification separateg roads into arterial, collector or feeder 
categorie.. Most kabupaten roads are feeders or collectors. The 
aiminl-trat'.ve or political clasinification designates roads as either 
tiational, provincial or kabupaten. This classificat_)Tl is primarily used 
to fit inato re.;ooniibtity for construction and maintenance. The 
pol:tLicil cia.,s'it-catLon i:; thi! more important for the DRMS Project; only
kJI.Iro ILn roLai' Ire :ivolvied. 

Me, ILu~duti1n roaa,, tor the tourtien target kabupatens total more 
rin Io,,I)) kin. The breakoown ts shown in Table 2 by road lengths. No 
!ilri Llu,'cteo ,-r the brid.es in each kaDupaten in time for tile 

,'on ,uL-.tnc, r,'vie', but kaouvaten officials estimate that there are as 
'nin,I ; ! or 3 ',n p r brid:,e or isnhalt roads, and somewnat fewer for 
,!i'i4l 1iv1 *art:i rooaa:m. The orficials mentioned that many bridges need 

'xii r , , * r,'oL,il.t.nt* . 

(-.-!, t-:, 1 tor iet,-e-ining road condition varied from one 
kI'lrlm1t,-I to thle oIt'xt "o the reported kilometers for the four different 
"onI t ,:.i(,,ood, mo1It-a.te, damaged, heavily damaged) were suspect. Th3.s 

*.. iiring -rislts by visual Insnectlon. ,Gnerally4-on:iw-,i field 
-,r,- 6 ,, tlp. 1 -toil confI tion a,;obser--ved to be Lower than the 
k ')paern.' reported con,*ition. Local consultants agreea with this 
0011,0t baiei on theLI.r prior data-collection visits. 

/I 

http:mo1It-a.te
http:aiminl-trat'.ve
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Table 2
 
BREAKDOWN OF ROAD NETWORrIS
 

South Sulawesi NTT* 
-FII I I-7I 

Kanunaten I 
I 

District 
Roads 

II 
II 

Kabupaten I 
I 

District 
Roads 

I 
I 

Nat/Prov. 
Roads 

I 
I 

Total 

(kin) II [ (kin) I (kin) I (kin) 

P.nr,,ng 389 
638 

II Kupang 
H T.T.S. 

756 
1430 

374 
162 

1130 
1592 

IV,,I 868 II Belu 494 177 671 

hu iti~ii'..i 
, 'ncpozt o 

O,!09q 
786 
594 

t Manggarai
I Ngada

llSikka 

1416 
I1000 

331 

303 
291 
212 

1719 
1291

543 
G014- 548 II SumDa Barat 464 245 709 

"922 Total 5891 1764 7655
 

Gnerallv sneavinr,, trie overall condition of the kabupaten networks 
is poor (.;vo Table 3). Onl.' 648 km (6"%)are reported to be in good
contiltion anc 3410 km (32%) are 1ired a., being in moderate condition. 
The remaining; 6755 km (62.) are 11,;ted as either ciamaged or heavily 

I'mIgecl . During tne contultants' fieli visits it was ouserved that many 
of the ro'id link- in so-called mooerate condition were passable but at 

, is well telow the nornal ie',Ign ,ve-va for the type of terrain. No 
(1I.L were collected on tnl. national/Drovincial networi-., but such 
intormation I- avaiil)io -it Bina Marga in Jakarta. 

The condition of tine networL, as resorted by the kabusatens is 
,;tir,trlred tn Tartle 3. k complete breaKdown of km by condition is 
proviiled in Section 9.5. 

* Additional information on national/provincial road network kilometers
 
is nrovided for trfT 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 (KM) 

Heavily
Province Good Moderate Damaged Damaged Total 

S Sulawesi 	 469 1233 2020 1200 4922 
10% 25Z 41Z 24% 

NTT 	 179 2177 2311 1224 5891 
3% 37% 39% 21%
 

Totals 	 648 3410 4331 2424 
 10813 
6% 32% 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 kilometers and percentages of damaged and heavily damaged roads are
 
fairly close for both provinces. For roads in moderate condition, it is
 
ditflcult to interpret whether such links require reconstruction for the
 
ful! length of the link or sqiclv scattered portions. That makes a 
'1.Lnificant difference In reconstruction cost per km and in the time 

to the ink to its origizal level of serrice. NMT has
 
ilmo-it 1000 km more roads In moderate condition than South Sulawesi.
 

It is i-;uwmed that roads in good condition should begin receiving 
rotnilar maintviance as ,oon as possible in order to keeD them from 

iling LnLo the lower categorie-i. As shown in Table 3 almost 
hr-qturter, of tne kilometers wnich can begin to receive maintenance 

in the fIrit year are in South Sulawesi. These roads lie in only four 
kalbuaten'i (Jenenonto 201 kin, Pinrang 140 kin, Bone 91 kin, and Gown 
37 km). Half of the km are in the gravel classification and the rest are 
',plit alaest ecIally into asphalt and earth. 

In NTT the good road kilometers comprise only 3% of the network and 
ire found in only two kabupatens, Kupang and Sikka, with Kupang reporting 
most of it5 good roads as gravel and none in earth wnile Sikka has more 
.,arth roadq than either asnnalt or gravel. 

Based on these data it appears that until reconstruction work gets 
underway, there will be an opportunity to begin a full maintenance 
program in only a limited number of kabupatens. Only Bone and Jeneponto
in South Sulawesi and Sikka in NTT have a distribution of all three types 
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of road: asphalt, gravel and earth. Three other kabupatens report good
 
roads as only asnnalt and gravel: Pinrang and Gowa in South Sulawesi and
 
Kunang in NTT. 

The monerate condition rating Is more difficult to interpret. Many 
of the roans claso.ified as gravel and rated as moderate actually have a 
TeIford or ver,' coarse macaciam surface. This type of construction 
provhde~s a roawav wnxcn irn normally pasable in bad weather; however, it 
I! very rough and venicle speens are very low, about 20-25 km/hr 
?1.uinum. The riding surface of Telford and macadam roads cannot be 
m,intainid with eouivment. Motor graders cannot be used to reshape the 
p,irallel dit-.t-,;. All malxntenance wory must thus, be lanor intensive. 

For ti. ridiln' !,urli-t , iatual 1ithor can only replace missing stone 
or !ix ;mali l-)ro,llon.,. T',; I';a very slow process and the road 
,;ur c.w,,olu d '."11 rv vr: roil,. For engineering anu inventory 
p,rle.',, ,,Tel'o-ti or inarc,:a.r surface snouio be cousicered an unfinisned 
g',vt.I roac:. .hew.ro.'; 1lrepiutire Investigation bv Droject TA to 
qltqt'-2nf tl'e-r foutl.,l,-l a gravl (well-gracie crutaenor cuinv 

,,a reate or 3,lect materI]i,) Liver 'I" a riding surface. A gravel 
,';ir-ac- can he maintaine i l v ant veicle sneeds and riding comfort 
vI in riex.v wr-,1, lowerins, v,,niicii onerating cost,,. 

.lthougn tne condition ratings are suspect as tney now exist, there 
a way to outain nore relianle data which is described later in this 

-9)
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Taole 4 stmmarizes the claassification af the networks by type of
 
construction.
 

Table 4
 

SUMMARY OF ROADS BY
 
TYPE OF CONSTRUCTION (KM)
 

Province Asohalt Earth
Gravel Total. 

S Sulawesi 947 1913 2062 
 4922
 
19% 39% 42%
 

N1T Ul 1705 4075 5891 
2: 29% 69%
 

Totals 1058 6137
3618 10813 
10% 331 57% 

Only the total km of "asphalt," "gravel" or "earth" roads were 
reported since these are the terms typically used by kabupatens to 
inventory their road networks. According to these inventory criteria, an 
Isohalt road cmn be either paved or qeaied; a -ravel rcnd can be 
will-,raded cru-hed aggregate that is sometimes surfaced with local 
pit-run or r-ver-run gravel but commonly either a Telford or very rough 
a1c Iai!M.
 

Tratfic counta were initially either not available or were from such
 
widelv varving ,;urct-i and time periods (several years difference) that
 
t',e ir reliability was susphiv
nuurpect.
 

LTitor in the project (Ie~Lign period, more reliable inventory, 
condition, and traffic data were obtained from the Ministry of Public 
Works' Stir-liroctormte or Local Roads for four of the target kabupatens.
These data were collected during 1984-1985 following uniform criteria and 
procedures under the direct sunervision of the staff of the 
Stb-iirectorat,.. The data collection and comouterized summaries were 
funded by the Javanese 0EC7. Data were not collected for the remaining 
ten kabupatens but officials in the Sub-directorate stated that they 
could be gathered in a similar fashion if a donor would finance it. 
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Their estimates of time range from five to seven months for 
collecting the traffic, inventory and condition data in an additional ten 
or fifteen kabuoatens. The time estimate includes time for the planning, 
execution (including necessary training for kabupaten personnel), and 
,ummari-ation of the data in Jakarta. The data collection procedures are 
well documented. Tie Sub-directorate has indicated Jt would be available 
to train and suoervise the personnel from the province or kabupaten who 
wotili actually perform the data collection in the field. 

3.2. CONCLUSIONS 

There are currently in';ufficient data available, in terms of either 
road conditions or road usage, for detailed planning of the maintenance 
worK to be carried out under tne DRMS Project. 

Only 6% of the kanunaten roads In the fourteen target kabupatens are 
reported to be in good condition and oalv 32% in moderate condition. It 
is,not ceier wrrth,,r rno,Irate condition relates to sections or the entire 
length of a partucular road liK; therefore, the extent of reconstruction 
which is nce,.r;arv couic not be accurately e',timated. 

Kanupaiten recor,, nio not clearlv refine road construction type.
 
hey, clas.if, nilv in terms of asoralt, gravel or earth roads; nowever,
 

an asninalt roac c.'m oc eitrw r pavye or sealed, and a gravel road can be 
well gra(ied cruane,.;'Igre'at-, ',ometlme, nurfaced with local pit run or 
rvr run grave , nut cormmonlv either a Telford or very rough macadam. 
The rol. cond!ion. oru'.erveea are general v lower thin tnose reported. 

rr,tfflc count- are' not coll cted; nor ae they used by kaounatens 
for plannin,- purno,,-, Lor thi'; s;tudv, traffic counts were either not 
nitiaLlv avaaiahle or were from 	 '.unc wiellv varving sources and time
 

,
periods that t:eir rlAinillty wac hignlv su'pect. Althougn accurate 
drta w.re avallaol, for four kanunatens, they were received too late to 
be cons lieri liere. 

In ,umm..rir, trre -:isting classification process is inadequate for 
pianning maintenance worK and conoucting economic evaluation of 
maintenance projects. 

)
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4. SELECTION OF ROAD PROJECT PRIORITIES 

4.1. CURRENT PRAC,"ICE 

A ,imnole pre-ticreoning index has been adopted by the Roads 
Department and ini itrv of Home Affairs for use under donor-funded road
 
programo.* This Index is based on Zone of Influence criteria which
 
detine two elements, the cost per kilometer per capita and the cost per
 
kilometer per hectare. Apparently developed by ENEX of New Zealand under 
an UBRD-financvd Ruril Road Study Project in 1981, the method attempts to 

r'ltol c, throwi;n preliminary screening, those roads for which 1) 
co.,t./km/cantita ire at a minimum (1 large pooulation is served), and 2)
cE'i /km/ht1c:tai if cultivated land are at a minimum (a large freight 
A -'ir i)nd. 

9ri~inaring it the -ii.rrict leveli,tusing forms aoproved and issued
 
by the Roads Department, the following qtepi are incorporate'i in a
 
0oM!e-e prorosaliismI';sion to donors:
 

1. 	 List of ill road Ulit:s: name, numoer, ki, surface, surface 
condition, surzace wieth, previous recent expenaitures on link. 

2. 	 Classification of Llnta: re!laole, unrellanle (-easonal 
closure'; or two w,,,-,s or more), and irnortant network links. 

3. 	 Maon ing: iy juri ;dlction (national, provincial, etc.), by
function (fem'dr, marker, colloctor), surface, reliability. 

4. 	 Infrastructure: river, n-ih, airnort-, ports (alternative 
moae.), sfliown on man, incLuatng populations in eaicn town or 
village and names of e.icn town or village. 

5. 	 ~Markets: name'; of m.arlct town,; ina market days in the district 
anci in nre 'moring di;t rcts. 

6. 	 Development prooo,al.;: if an,, details of proposal, to include 
scope, locition, !.ind arei, population, required 
infra';tcnic'zr, mid InoLicition of in or near district, and 
whether plinn,-' or iinier construction. 

7. 	 Aditional Thipplag: Lopograonical (terrain) within the 
diatrict and in nei,;hooring districts. Lina une and/or soil 
maD9 inow-lti, croo pattrnvi .na noncultivataole area, withir ind 
in n-!gj:r)ori-i ,, trhct,. 

H. 	 Plannlig nao: -. ,r -n) dis.trict plans for road imD rovemencs. 

* In the case where no donor is involved, kabupatens do not use formal 
;cre,,ning methods or selection criteria for determining the allocation of 
rniad fundi. 
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9. 	 Proposal: the district (DPUJK) and district BAPPEDA II jointly
 
prepare road imorovement proposals: DPUK is responsible for
 
design and cost estimates on roads selected by BAPPEDA II, or
 
selected by DPUK on the basis of engineering/maintenance
 
requiremen ts. 

10. 	 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 roach, separated for more complete evaluation 
within a coordinated development program. Not suited to 
pre-qcreening metnod, but qunnittal acCeDted tor review. 

c. 	 Rival ioutt-' or modie', within a 3 km distance wnich are not 
collector roati:, w1l1 not b screened until collector roads 
are impirove, an( 1MLntntainODle. 

d. 	 Ma-ntained roa,. ',creened out of program; routine 
maintenance not ,art of lOros:ram; place in routine program. 

11. 	 Sorting: arrnemtnr of road project:, for pre-screening 
analv1 rf. 
a. 	 ADDlicat ion of Co':t index: 

CoSt/ks/cantta, over 5-Ve.,r ponulation forecast period. 
Cost/cm/hctare, over 5-year cultivation period. 

b. 	 De-,ign year is 6th year, i.e., nmaed on expected level of 
population and ara,1 cultivateu in 5th year. 

c. 	 Ranking: for eac road link list pronosea projects by 
order in wtilciC thev attain lea:,t cost for both indexes, in 
columnar format to ,.now toth hnne--, .fae. by -,ide. 

12. 	 Program propo,,aii: tii,; i'; an annual document nunmittal, 
showing for ,aci ioatr o, a fie-ear proqran: 
a. 	 Annual uil,,,t', ov,,r a five-year period, relatpd to b) 

aelow. 
b. 	 Priority ranving o! project, tartng with the topmost in 

the fir,;t ytar and In de,;rendlng oroter annually 
thereatter. Tecrinical aiid economic Qata from stups 1-10 
accompany tuomr ta I. 

C. 	Buagetar'. I(. ';tm,.nt,.: conform annual buaget total to 
iudivinta] pro jec- propo,;.ao, (eliminate errors). 

13. 	 Technical ,;u-ve, aoumittal: provide ,urvey, eouipment 
inventory, traffic counts, volume and cost estimates, and 
relevant ;uuporting information. 

http:propo,;.ao
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14. Screening: by Roads Department (Jakarta). Based on a sample
 
survey of the program data, certain project proposals are
 
selected for testing against economic criteria. Traffic
 
composition and vehicle operating costs identify a weighted
 
average vehicle for forecasts of comparative coats on existing
 
surface/condition against proposed surface/condition, to obtain
 
preliminary justification by benefit-cost ratio after 12% 
discount. The screening test identifies the general level of
 
reliability of proposals for the year, extent of need for 
further data/analysis, and monitors the effective use of the 
pre-ucreen procedural steps. 

4.2. COMMENTS ON CURRET PRACTICE 

The procedural steps listed in points 1 through 9 above appear to be 
largely administrative, as no practical use is made of them in arriving
at the key index method, which must be considered the focal point by both 
the district and Jakarta. This is indicated by the screening undertaken
 
by Jakarta, which shifts the base of analysis to "economic criteria," an
 
almost exclusive concern with vehicle operating costs. The procedural 
steps therefore provide data annually which might instead be submitted
 
once, and be followed by changes in the data as they occur to keep the

informational base current. Since the real data base consists of cost
 
estimates, aggregate populations and cultivated hectares within the zone 
of influence, and traffic, the time spent in filling out forms and
 
drawing up maps might be better spent on these four areas alone. 

For example, the collection and reporting of all road links by name, 
number, etc. and the names of towns, villages, and numbers of population
in each, is of little value if proposed road projects are for other road 
links and other villages and populations. Since the zone of influence is 
the determinant, only road links and populations within the zone are 
relevant. 

Likewise, in classifying links as reliable or unreliable and
 
reporting the names of market towus and number of market days, an 
unreliable link is automatically screened out of the proposal, even if it
 
is a market road or bears a relatively heavy proportion of traffic (these

factors are not correlated). Market towns and market days are not 
followed by a disclosure of activity levels which relate to goods 
traffic, and the economic values which they suggest for roads with low
 
vehicle traffic. Because of the importance later given to traffic (and 
the reported low reliability of the cost/km/hectare index), a simple 
survey of farmers to collect data on volume marketed locally and 
frequency of marketing at these markecsercould produce data on actual 
goods flcw annually, by named type of transport - bicycle, cart, etc.
Alternatively, mrket-day of arriving and mode ofcounts goods arrival 
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(perhaps to include both buyers and sellers by mode) could provide real
 
numbers for what is now left to supposition, i.e., that hectares somehow
 
equate with production, and that all production means traffic flow (there
 
are no subsistence farmers, or, all production is a cash crop).
 

It is noted that the screening process conducted in Jakarta does
 
include an extensive analysis of roads with high-ranked agricultural
 
potential but low-ranked vehicle traffic. No equivalent evaluation
 
exists at the district level, beyond the cost/km/hectare index.
 
Moreover, traffic survey forms for ADT counts at the district level do
 
include counts of pedestrians, bicycles, carts, etc., but not of loads
 
indicative of market days and non-market days.
 

4.3. REPORTED FXPERIV.CE WITH THE METHODS USED FOR DONOR PROJECTS 

After five years of operation, the methods instituted for donor
 
projects at the kabupaten level still appear to be awkward to implement
 
and uncertain in terms of identifying suitable projects for
 
rehabilitation. The most recent experience, reported in March 1985 in 
the Main Renort of the Local Roads Comnonent (for 30 kabupaten) by Hoff &
 
O"-a=:ra, rrna:ne- to feaibility Etudies undertaken precedent
 
to the ADB 8:h Loan. The projects were located in Central Java, Nusa
 
Tenggara Barat, and Bali.
 

At the time of the study, the Methods Manual, which is summarily
 
described above, had been distributed to the districts, and the program,
 
for annual program submittals had been in operation for perhaps two
 
years. In actual practice, the main problems were reported as follows.
 

i. The index ranking methods do not correlate well with the more 
conventional screening employed at the national level. As proxies for
 
traffic volume and vehicle cost savings, there was "no significant
 
correlation identified between IRR (resulting from project evaluation)
 
and the area index." For the population index, "a relatively weak
 

2
statlatical relationship ... in the range of r - 0.5 to 0.7 and more 
typically in the range of r 2 - 0.2 to 0.4" was found.* That is, the 
co-efficlents of determination (goodness of fit) may be only 20 to 40% in 
predictive value.
 

2. The index ranking is accepted as indicative, which is its main
 
purpose. But sampling by advanced feasibility studies must determine
 
project priorities. The addition of more detail to the index method
 
would reduce its simplicity, and "the time and resources required might
 
more usefully be directed to more extensive traffic surveys and direct
 
project evaluation."
 

* Discrepancy not explained. 

http:FXPERIV.CE
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3. Index ranking becomes progressively unrepresentative as the road 
network becomes more complex. Both population and land area estimates at 
the district level are subject to subjective interpretation and contain 
errors resulting from overlapping zones of influence not correctly 
apportioned between road links. 

4. "The Kaoupaten generally undertook the necessary work promptly 
and many put mucn effort into mapping and presentation. However, the 
quality of data relating to road costing anci zone of influence analysis 
left much to be desire'. Aside from traffic surveys (for which there was 
9pecitic funding allocation), supplementary field surveys requiring work 
out,;ide the office were rarely completed satisfactorily. There was 
ettleent!v limited nnderstanding of the purpose of and connection between 
different parts of the mninuaL procedures or of their relevance to road 
programe propo'al:s. Kaoupaten planning tensed to remain locked on
 
i~mnefiate needs over itie next year or so. rather than addressing the
 
Longer term neeris ana development of the road network."
 

4. 14. CONCLU " 10,1S 

The 4letho.ls Manual and National Screening procedures for donor 
pro: JCtl are part of the institutional structure now in place.
N&!withstana:ngthe apparent simplicity of the Manual on first glance, it 
Ls not ;inle. Some of its complexity relates to the format, which 
droy'_d,,,; L wealth of detail bit fails to address the salient features 
.~c i .1a,,rcome !under in.,'nsive ,tudv (by means of sample project
',v-,Lu.tton:i In Iakarta). Sone oroblems also arise from calculation 
,.rror:, irid [ntirirettins sL zonal boundaries. But if the ponulation 
and cOOit [iixe thXteieive', fail to produce, even wnen accurate, 
,c-f'ntable me lUrr.'; 01 r,'iarlve feasibility, improvement of the indexes 
'g)ult! moti. be a, higner priority than refinenenti prov,ded by "more 
extensive- traf:ic ,itrvev and direct project ,*valuation" tmoosei later at 
t .11 (nlnaL ltjvol. 

A redu:!d tnfor.Litiosal format would provide tee time to obtain 
field ;urvw, dara on market volumes of gooas by type of conveyance. In 
idiltion, ca'it/kn/ton or freight is more nearly equivalent to 
cost/km/canita than ti[ costmkn/hectare, and also permits estimates of 
average mar'<er pric,! per ton bv type freigt. Sucii estimates lead 
directly to the consumers surolus form of analyqis that is applicable to 
predominantli agriculturil areas lacking imoortant vehi cle traffic 
flows. Thi; an.lvtic st7le Is used at the national level for these 
cases, ana -;eekn to evaluate transoort price changes translated into 
changes In firam-ate prc.i*';, and farmers' 'iavings wnich generate value 
added by further prosuction -- all expressed as prices and costs per 
ton. (This i'; a omplicated formnof analysis not suited, beyond the 
level inaicattr.-,, for application at the district levl. It is firmly in 
place at the national level as the alternate methodology to the 
conventional vehicle cost savings methodology.) 

http:4letho.ls
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The introduction of a market-oriented goods volume suriey at the 
diitrict level with supplemencal market price information (value 
estimates) probably will not reduce the incidence of errors associaced 
with existing formats. However, as an extension of the present area 
induc, and uqed jointly with it, it could well provide the volume and 
valt,11 01 erin.Mtma; that. much of the present format seems intended to 
produce Largely bv inference. 

The reported problems of overlapping zonal jurindiczions in the 
innuai program nubminion (apparently repelted thereafter for the 
tlve-vear period) appear'; to reult from (1) a format that identifies all 
road', with each road having an equal probabilitv of sharlrg pro-rata in 
i .,one of influnc't oef[-ptedl b another road, and (2) the use of a method 
or anaivolw:; nore ,oitd to a -pare network than to the more dense road 
,V,Vst 0 in li.,a, ifnd iround rnt'ii vnTr, li. 

rieg ;ugqo'.tIon that a[ 1 he roan Links ied to he named and 
numbered, etc.o, In ,uc-i idon,o network mav well he a valid conern for 

rl ip-'i, ')it only In in excptonal circun,;tanc,', e.g., the listricts 
inaccurtetv r*..ort,_ the priorites, Prloritlei were buncwod in a single 
v, ir, min trno's tor rvnah litation were unlimit d. If the 5-year program 
truly reprer t; priority ranKing and their relative time-staging, the 
ov rlan ox :onaL road bominarlo'; co"iA be or concern only if bunched in a 
ouo-'/oar or two-'ear p.'riod. If ,uch bunchlng occurs, the qelection 
pro,_',;', will IIke it err in a .. -;e leectiou (I.e., too ,lhnv roads are being 
,.i'-c !) bmor tui, o a i lirp. ')ud)get eaxch Vtir or because of i 

oIcult' tilO r r'io' iet'ore !ti the -ireoin of hignet traric volume. If 
con'vir- t , i n)ronin:il tV ,''Ci,;c: tnmir road'; irte overbuilt: , later 

in iLv, , or road I in 10 ''F in' South ;ulawesi -snow.; that for 364 
in',, 71 r,'r- :n trtr-h', -nd MYlly 381 report traffic levels between 

one and ton voileh- *', dW , icluning motorcyrles, wflch average 46% of 
r':it tot il. 

7i. ril"t would Wn-!... the notion inoat overlapping zones of 
tnfluvi,- cirrl,,, m-ini;g, inle's accompanied by 'DTtraffic counts. If 
io accmanihd, hork tri:tic vo uin am rata of deterioration must be 

rougnlv ,qu al to warrant hne'viing In the program. This ! Oould be 
unlik- uti.r tho pr.-n-rn-ning proce ,n , wnicn require'; that rival 

route'i or Mode,; 4t'in 1 3 km distance that ire not collector roads will 
not he :,, nt'i cl:nol!ee'ior road'i are imnroved *and maintainable. 
Given the narrow 3 Q lint, o ;,'r'ip, nmui ocur only it roads were 
within 6 km Aif me's, other, or both wer,, collector roads. Either event 

could stg/.... t ove -huilding ( i single! co[lee mr could serve, with a feeder 
road tmucture). If i nountiin ring.' or ,AitlIir barrier divides these 
roads and tou; iccount tor tieir proxluity, it also indicates separate 
zones of influence i'po;ed bv terrain rather tran by 3 km limits. This 
posibility in 'uopoqedlv already presented by the mapping supplements, 
and could e.rDlain roughly ,emi.al traffic Is and road conditions for 
tw-o arein with thc namt, trive2 pattern-. What cannot be explained is how 

..1" 
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'O iiny of these roads can be assembled in a budget- Limited and 
time-'itiged program, yet with so many overlapping problems exist that the 
dBitrictsl have difficulty in calculating pooulations and hectares for 
,ach. Because these very calculations enter into the index methods 
de, ignexz to ituport qelection and ranking, there shouild be little wonder 
that the 3thot'i; corri Lat#. poorly with later proeect evaluations. 

Goentrallv, ina-imuc(' as the focus ot attention at the national level 
In an ictivity and/or tonnage-based value-added analysis, theovehicl 
tntrodictilon ot a tonnage-baseai iurvey report would fill a present void 
in the ,ila7iti . A firsit-v-iar report of the Informational items, rather 
than con,,ocutiv* innual re-confirmations, might tree lome time for 
hmp rovwI cr-ifric iurvey!. ana tornage recorti rhe,;e txlght include more 
t rIOfivt,.onal t',;, ret it-eting veticLe load (numner of passengers
mi kilograi,; o.rlratedor product-), markot price -;amnllnng, ana qome form 
or , it-( imeeo roreca,;te growth rarei. ("he latter is meqitioned because 
OL tfl. tnt.env: to tortwas;t traftic at significantlv higner ,rowth rates 
thin t1 n a n torec irsted povulation and far-n proauce rate,;, whichrve ,nd 
(IM11,}o 'or only if income growth and income ei.;tlcitv were unnaturally
'ii q ) 
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5. EXISTING ORGANIZATIONAL STRUCTURE AND STAFFING SKILLS 

5.1. RESPONSIBILITIES 

Kabupaten. in South Sulawesi, as in most of Indonesia, have a DPUK 
%.hichanswer-i to the kabunaten chief (Iupati). The kabupatens in NT' 
rely ou the local branch office of the provincial Public Works Department 
(DPUP Cabang Dinas) to carry out kabupaten road construction and 
maintenance. The DPUP Cabang Dinan a]so executes the construction of 
proviacial roads and the maintenance of both national and provincial 
.oads is wVll a' attending to the kabupaten, provincial, and national 
triter,,;t'; in water resources (Pengairan) and urban development (Cipta
Karval ).
 

T7it or.,ani.ation in South Sulawesi allows for a distinct separation 
oL ro'ibi lities between national/provincial roads (DPUP Cabang Dnas) 
Ind kalinatn roads (DPUK). Within the DPUK, units of equipment are 
x.xzal ' ailooato'i 'oec-: Ica!! for road wori and somet:mes are designated
for !i*er :-nstr.c::lon or maintenance. Hoiever, personnel are 
treouen,,l ponled mi are vi'xi-,ned interchangeanly to roau, irrigation or 
urban dvelopmnni pro ject,;. 

in 'IrT, tne Chi,!: or tne DP!JP Canang Dirws must answer to two 
,1!.. r',tncr or - t, nit., ,re,3rn: Chiet DPUP the1 the of the and Bupati. 
1rot)le'i of il1o' ittaL;, re,;ourzen are compounded because the s-ine staff 
.ad ,.mxllmni lot tnu';t be qLnared among national, provincial and 
ldIounati- int'-i-;ti aia imong ,,ac:a of the ,uosecrors of roa(1s, water 

-Chief ,fct*-' DPUP Caban-g 
Dina i rritei i;ati';.vinterests a way is toto 31 in that Igreceable all 
partie-i. Th,,re do not innoiar to be any maor conflicts arising from this 
situation but some project'- can receive only token attention. 

5.2. SOU"M SUTAXE'; I 

The srutural or',anizations of the DPUKs in South Sulawesi all 
differ bec miqe eacn DPUK answers to the Bupati and not to a single 
official at the provincial Level. 

Only 1',r kabuintens ( one, Wajo, Pinrang & Jeneponto) have a Road 
Sect'-on; onl other (Gowa) has. a Roaa Design Suosection and a Road 
Develooment Subsection. The other two (Sidrap & Bulukumba) have no 
it-iictural unit or riad wort. As in NTT, the technical personnel are 
rotated and jome kabusateni actively rotate personnel among road, 
irriation, or buiding projectS. This practice may develop better 
cross-qectorai knowLedge but It keess sectoral skills from fully 
developing. 

The education.l distribution of DPUK staff is shown in Table 5. 
Staffing levels for technicians in the four kabupatens with a Road 
Section are slightly weaker than in NT, with an average of 13 each; only 
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Table 5 

EDUCATIONAL BREAKDOWN OF PERSONNEL 
SOUTH SULAWES I 

[Ugher Fkucation Secondary Education 
5 Year 3-4 Year Upper Level :.ower 

Position Program P:ogram Level
 
SMA/
 

Ir Drs. BE BA STM SLA ST SMP
 

Clhtef of DPUK 2 2 1 2 

Road Section, 
ioief (1) 1 1 2 

Road Section,
 
Staff 29 17 6
 

PLn. /Pgm.Sect.,
 
: , f (2) 1 2
 

PlAn. /Pgm.Sec"'.,
 

St.,f f 17 

'Tecal. Sectlon, 
,ilor,(3) 

Tec . Section,
 
Staff 2
 

(4) 
Road Deq ign 
Sunosetion, 1 

hief (4) 

Road Deign 
Subnect ion, St,-ff. 

Road Development 
.3uhsection, 1 
ChtL.'f (5) 

:load Development 
Sub,:!ccion, Staff 

Roads/Build irgs 
Subsection,
 
Milef (6) -No Data Provided
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Continuation of Table 5
 

Road a /Buiid ings 

Subsection, Staff 

'Toral Pe.' rmanent 3 2 5 1 62 19 2 6
rotal 'lonprmavenc (4) 

Not (! (1) Road Section in Bone, Wajo, Piarang, Jeneponto
No Ce (2) Planning Program Section in Bone, Pinrang, Bulukumba, Jeneponto
Note (3) Technical Section In Sidrap
Note (4) Road Design Subsection in Gowa 
Note (5) Road Development Subsection in Gowa 
No te (6) Roau/Building, Subsection in Bulukumba 

I/
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one individual is reported to be temporary. Almost 90% are STM (technical 
high school) graduates in three of the four kabupatens. The Road Section 
staff in Jeneponto are all first-level secondary school (SMP) graduates. 

The educational LveLs of the Ciiefn of DPUK in South Sulawesi are also 
good, although more mixed than in NTT. Two are Ir. and two are Drs., one is a 
hA md t-wo are '3Th. 

Only one ot the four Chiefi of a Road Section is a BE (Wajo), one is an 
S3Tt (Jeneponto) and the other two are SMA. Both Section Chiefs (Road Design 
and Road Development) in Gow, are BE. If possible, the new job positions for 
Chief of a Road Section ihould be filled by a HE when the organization is 
completed in litirap, (;owm and 3uLukumba. 

The ftiv. fore.,, in hoth province,1 are primarily temporary employees. It 
is not known :lw ot people for iame year afteronartl1t,,e return the job year 
hut it I ; i,,,ump tKit tKe rate of turnover in projbiv quite hign. Most of 
the pr,',nt jon takk inot renoire ;killed workers because much of the work 
,;labor nt.oiiv,. np Drouost maintenance manage'ment system will identify 

inme imortant ion) poiton. mr ,killed workers in the maintenance and 
construction crew,;. The 01 inould try to come up with a way to retain the 
more ';killea workers ;o that, experience i', not lost at the end of each year. 

5.3. NTT
 

Die itructural organizations of the DPtP/Cabang Dinas in NTT are all the 
ame. The pre'nnt ,tructure includes a Road Sectlon with Subsections for 

Engineerlng De,i'1n, Uaintonance, and Conatrucr.ion. There is a separate 
n


PLliiiIig ,cm On . I inm',. ':1onI: or Progrxaiig Pi-rog cont.oi, and 
Transmigrit on. ecn ;,ction ind ,urin.acon has a position for a Chief but 
the technci-l! ;ra f, in ov-i e-etton ir, t-at,! iq a pool of personnel 
without lonr-cer' ipectic r i,onslbilItiei or duties. Tihe technical 
personneL ir- trcinuilt , -ot ,Cod from one project to the next, especially in 
constcrution .umpe rv ;ion. 

Stiffi:g Lev,,li for tcincIn'; mnow in iverage of 18 in the Road 
Sectionn for - !: of the Vamnon itoni. Kupang reports having only two 
techniciani In ILq Road ';,'t ou. Apro-umately 86% of the Road Section 
technicians in the oter ; c kbupitenq are permanent ';taff ; the ratio of 
permanent to non-p,wilnn,:i t sG: iI W thout 6)to L. 

Table 1) ,ummarlzi the dicribotion of personnel by educational level and 
employment -,'tatus (permanent or non-permanent) vs. Job position. Only Kupang 
require additonaL technicians and pernaps the personnel below the S-I4 
educational level in Ngada can be trained to perform their task. 

http:Pi-rogcont.oi
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Table 6 
EDUCATIONAL BREAKDOWN OF PERSONNEL 

Higher Educat±on Secondary Education Other 
5 Year 3-4 Year Unoer Level Lower 
Program Program 	 Level
 

Posit±on 

SMA/
Ir Drs. BE BA STM SLA ST SMP 

Chief of DPUP
 
CLrwng Dina, 1 4 
 1 1 

Roahd '"cton, 	 2 3 1 1 

,oev on,tctl 

1; f84 	 2 i 

Planning Section,
 
( iief (1) 12 
 1 1 

Planning Section,
 
- 17 4
 

(i) 

Tor -1 I 2... - 5 1 106 3 2 !2 ! 
Total Noneoermanent (16) 

Note (I) 	 Only kab. Sikka does not have an assigned Chief of the Planning
Section at this time. 

For Qief of DPUP rliang-Dinan, five of the seven have a BE degree or 
higher. One .i, in Ir. (:upang), four are BE, one is ST (Belu) and the 
remaining (.itef, althougn litd a; SLP, appears to possess -lood 
managerial qkill,. 

The poijition-; ot Mile: ot Road Section all filled but only twoare 
are BE and thr,!,! ar,! .'L. "The remaining two in Ngada ana Kupan:; are
below ST . nhe po.;it'ons of Chief of the Subsections are not designatad.-.. 
to a particular individual but ill or the staff work aq a pool directly
for the (Thief ;f Section. Mhe technicians rotate in such duties as 
construction quper-lor, foreman, and office staff.
 

Ii 
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5.4. EQUIPMLNT MAINTENANCE AID REPAIR STAFFING 

The current configuration of manpower for the maintenrnce and repair
Of equipment in the kabupatens is shown In Table 7. The Lnformation has
been taken from the P.T. Hasfarm resorts. kn analysis of the equipment 
•itarf 	 in 14 kabuvaten follows. It iummarizes the information on three
 

1,'as;es of personnel:
 

o Chiefs of Sections and Subsections; 
o Mechanics; and 
o Operator/Drivers. 

For each class, a 	 *Atement is presented on the current: 

o Status (pvrrnanent or temoorary); 
o Education level; and 
o Di-itrlburion 	 (NI or South Sulawesi). 

5.4.1. Chiefs or 	Stction', ti , 'ub';e-tions 

Status 	 Exiiting peronne! currei.ct, classified as Chiefs are 
over-inei-if-;!v in a pernanent status position (27 out 
of 31, or d7%). 
The only ', Clif,; in a temporary status position are 
fourni L1 ,oolr i:. 

Education 	 The prt:onutinr .c-u:ritional level is STM/SMA (19 out of 
31, or ol ). Howev.r 8 out of 31 (2b)) Chlier-i noiLa a 
BE der-,! or !i rnr. 

DBi-tributlon : 	 South ';,ilawei li.v; nore p( rsonn,1 (21 out of 31, or 
68%) iolin;i i (2i,, po,;Lton. rhe poi';sible reason is 
that 4 out ): I 'c 'u'lton,, In South iulawesi 'have 
worksnot, ,t oi,,n,, by an OEC2 project. 

(Conclusions 	 The DP'J\'; iop,,r to iave recognl.:e, that per.sonnel in 
the po:;itlon or 'tointrent 'ioctfon tlef be'mould 
per-mint-it. Undb.rtOf prooo,;,d AID Project the 
Equipment 'ertion iert!will have much more 
resnonsibilit; than it Dr,!,ent: for more eouinment, 
more personnol, i new fuLly operational wor,sihop and 
consultint; v'z count-!rpart'm. A college level education 
for the o(niipmntit %,octionChIef would probably 
faclltat the trxnsfr of skill and technology. 

ChLiefs of Suo,.ections sihould also be guaranteed their 
jobs to avoid high turanover. They snould have a 
technical or administxat ve education background. 

http:currei.ct
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5.4.2. Mechanics
 

Status 	 The vast majority of Mechanics (38 out of 50, or 76%) are 

on a permanent status position. However of the 12 
Mechanics In a temporary qratits position, 11 are in South 
Sulawes i. 

Education: 	 The predominant educational level Is STM (46 out of 50, or 
92%). 

Distribution: 	 Most of the Mechanici are in UTT (37 out of 50, or 74%). 
The possible ro'inon hI, thlat Mecnanics in South Sulawesi 
are more tran,;lent in nature. The existing number of 
Meclhanlcs in NT°f ,:nu; eVc-jAive tor the amount of work or 

faclltles curronL'y ivailaole. 

Conclusions: 	 Mechanic-; ihouli ha',' it least a tecnnical. ieconuary 
educ-ition ini lihoul( bte permnent !mplovee-i. 

Thin L,. onra ly aire;idv the ca:ie is 92% of the Mecnanics 
hold an STM ,l..roe. \nd it least 76% of the total are 
perman4'nt ,,mnlovet, . Howev.r, special efforts should be 
made in South Sulawi-ii to convert all mechanics to 
pe"niannt ]t.t:l';. 

Obse.ration: 	 The P.7. Lisrarm report did not differentiate between the 
pooition's of Oner.iror and Drivi(r; therefore, it was 

nece'tiarv to -,roup them together. 

Status : 	 Moit of the Op.r-itor.;/Driveri (98 out of 170, or 58%) ire 
in a te moorirv ,t iriv; position. In South Sulaweoi the 
ratio of temporari to po.rmanonnt i; 2 to 1. 

Education: 	 Most of th' Op,,ritor.;/Drivor- (98 out of 170, i.e., 58%) 
have only on '[) (prhLirv) -lhciitlon. However, 40 out of 
170, or 23' of th,. Oporttor;/Driver:; have an STM education 
and 12 out of 170, or 1'%, hiave in SMP de-;roe. 

Distribution: 	 The vast TjorIh' or 0perator.a/Driver'; (135 out of 170, or 
79%) ar, empLovwlq in 'ff1.. Again, the etiating numner of 
0peratora/Drl',ir'; in 'JTT doi lot ;Lem to be justified by 

the imomnt of eomtpmonrt or work currently available in 
that provintrc. 

Conclusions: 	 Operator'3 of major equipment have to understand tile 
machines they operate. They should have taken training 
courses dealing with technical matters, and be able to
 

read and understand operators' manuals, etc. 
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The data show that at least 42% of the combined
 
Operators/Drivers staff have either an STM or SMP degree.
 
An STM level of education should be preferred for
 
Operators. A good Operator is invaluable to the DPUK 
organization and repre-jents a considerable investment by 
the government in training. They should be guaranteed 
their positions anti all Operators of major equipment 
should be permanent employees. 

Drivers must be able to read and pass proficiency exams on 
their driving ability. They should have at least 8 yetrs 
of oducation to ensure responsibility and the maturity !or 
handlin, t";cle. 

5.5. COORDINATION 'W[TH DPUP 

nte %overnmnnt or Indone.;ia has already created and implemented policies 
,ti,,;n,:d to provirde v; t;itance to Equipment Sections in the kabupatens. It 
h.ei ost.,bii ,hl(t the role or ALKAL (an equipment repair and management facility 
tindr tie YTnwll PU in(! loc-irod in the province capital) an one of assistance 
ifld ttr)porz to k.iitiitt-in ,,,uipintent fIleets. Within the A.XCAL, an Equipment 
Co)r .:i ito," L'' 1,ootiqfL!, for ,nrorcing eouipment maintenance procedures and 
d t v r-cor kin, oif ,inequipment managemnent q/stem. The Coordinator 
po';Ltlor: w." ,".rItDI .n1,l by the Dtr(e:tor G,!neral ot Bina Marga in March 1985. 

he pr,! tC r"iMon.; LtlfitL', of !Iqui0Mnernt Coorlinatorl with regara to road 
p r ,e '(.in, tt f1t tzed- in i '.f he li.ir aes foLlow,;: 

o Prf-nir. t':e nventorv, monitor and maintain Bins Marga equipment 
ISetI it thet! '< iptiprn lt'vo'l. 

o Iakt- periodic rteporrt:i on th,. utilization and maintenance of 
,!fill i ) l L' . 

Aned'nit:',o A(vtit! inl opotnitors. 

ALKAL 1i a cent:-ii :el equipment section that includes equipment for 
all thr-ee DPUP re(chnical divisions (Bina Marga, Cipta Karla and 
Peigai ran). Eari tochnic-il division pools its equipment in the ALKAL. 
Bina 'arg;a',; e!qpipment, througn ALXAL, may be used by the other divisions 
btt 1t ,t'r-,aha,; priority. 

,UZ.L w'or's:hoi are reir-n.ible for providing the qutport necessary 
to do ill repair-i Nd eItlf'e,i in the Pe,losman Pemeliharaan Peralatan as 
major repair:i (Tingkat IV and V). And upon request ALKLU mechanical 
staff can provide instructors for "on-the-job" training to DPUK workshop
personnil. ILL.!-%J workshops should thus play an important role in 
providing ,itpport to DIIUK workshops in the form of training for Mechanics 
and Operators; providing technical support to DPUK Equipment Sections and 
for repairi that necessitate using special tools, equipment or 
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Ujung Pandang appearedfacilities. AL{AL workshops visited in Kupang and 

to be capable of providing the assistance that DPUK workshops require.
 

5.6. ORGAIZATIONAL CONCLUSIONS 

In general, the DPUP Cabang Dines in NTT are already well structured 

and all seven are identical. This organizational structure is basically 
adequate. For road maintenance and reconstruction there should be a
 

materials unit added. For equipment management, the existing Workshop 
and Warehouse Subsections should be combined and a new Administrative
 

Subsection should be added.
 

In South Sulawesi the DPU1K are directly under the control of the 

Bupati and thus each DPMK is organized differently. For the purposes of 

establishing a maintenance management system that is potentially 

replicable elsewhere in the country, the organizational structure of all 

the PU should be least similar. variations areorganizations at be Local 

possible, but all of the basic functions must be able to be assigned to a
 

particular subsection or unit. Recomendations for the core roads
 

organization and staff are included in Section 10.3. 

5.7. SKILL LVEL CONCLUSIONS 

It was not possible to make a detailed assessment of the present
 

skill levels of DPUP Cabang Dinas or DPUK personnel. The field visits
 

were not extensive enough to make definitive Judgments. In general. 
was felt that the skills required for maintenance management
however, it 


are within the capabilities of existing personnel. 

For reconstruction and maintenance work, developing the capabillties
 

of existing itaff wil require both stronger supervision, particularly in
 

was noted during the field visits, for
work methods, and training. It 

example, that methods are copied from other workers without any
 

understanding of why the task should or should not be done in that
 

(This is also very obvious in the inability of contractors to
fashion. 

roads weil. Most only know how to build a Telford or macadamconstruct 

road. They could learn other methods if someone were to show them and
 

they were able to practice the newly acquired skills under competent
 

supervision.) This is in area where short-term work methods courses and
 

stronger supervision skills can make a significant contribution.
 

Construction supervisors who inspect the construction work of
 

contractors will have to acquire new skills such as recognizing when the 

contractor's practices will result in below-standard work, and materials
 

sampling and field testing. At present supervisors are usually selected
 

from the foreman level and make only a visual check of contract progress 

in order to allow the contractor to submit his progress payment request.
 

A career path for supervisors should be established, as well as the means 
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to select the most capable personnel for these important positions. Nge 
should also be considered when assigning an individual to supervise a 
contractor. A junior technician will hardly command the respect of the 
contractor nor be able to convice the contractors' men to correct
 
improper methods. Force account reconstruction crews should be the
 
"training ground" for construction inspectors. If members of that crew
 
acquire the proper skills they will have the knowledge and confidence
 
necessary to enforce the correct procedures on the contractor.
 

Other first-line supervisors (foremen, senior equipment operators,
 
lead mechanics), technicians (soils technicians, storekeepers, etc.), as 
well as middle-level managers (Chief of Section, Subsection) need to
 
acquire more up-to-date skills as well. The particular skills needed by 
All members of DPUK staffs should be -writtenup in printed job 
descriptions by the TA during the project (tentative recommendations are 
presented in Section 10.3). The job descriptions may undergo several
 
changes dtiring the development of the system but subsequently should be 
completed and ,adooted by the GOI as approved job descriptions. These 
wil become very important when the system is introduced in other 
kabupatens. 

A preliminary outline of training requirements is given in Section 
10.8. However, the degree of sophistication for new job skills and the 
reLitod training required will have to be carefully assessed as the 
projict ';et, underay. Therefore, a well qualified and experienced 
training idviso: will be one of the most important members of the TA team. 
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6. MMNTNMANCE AND CONSTRUCTION PLANNING/BUDGETING 

6.1. EXISTING SITUATION
 

6.1.1. Planning/Budgeting Pr:ocess
 

The existing planning/budgeting schedule and review process for
 
kabupaten road work in Indonesia is described in detail in Planning and 
Budgeting with Snecial Reference to INPRES Programs, Part I, Planning, by 
Dwight King. Briefly, construction and maintenance of kabupaten roads 
are normally the sole responsibility of the kabupaten government;
 
however, most funds for kabupaten road work are subsidies from the
 
central government in the form of INPRES allocations.
 

The selection k projects for maintenance and construction is made
 
by the DPUP Cabang Dinas or DPUK and the two kabupaten-level planning 
agencies, Bagian Pembasgunan and Bappeda II. In a few kabupatens the 
selection is a cooperative effort. In many, the DPUK may draw up a list 
of roads ->tch they feel should be planned, but one of the planning 
agencies makes the final decisions on project selection. 

The DPUP Cabang Dinas or DPUK staff conduct the preliminary site
 
investiAition (topographic survey, road condition survey, etc.). The 
data are then analyzed and the necessary work is designed following 
standards prepared by the Subdirectorate of Local Roads, Department of 
Public Works in Jakarta. These standards are officially issued by the 
Directorate General for Kabupaten Development (BANGDA), Department or
 
Home Affairs.
 

Project designs must be completed and reviewed at the provincial 
level prior to being forwarded to the central government in November. 
Eich project is usually scheduled to begin on April 1, the first day of 
the Indonesian fiscal year (IFY). Normally the approved budgets and 
authorization to proceed are not returned to the kabupaten until several 
months after April 1. This forces projects to be compressed. Sometimes 
the unfinished portion is replanned and rebudgeted for the following year. 

6.1.2. Comments on the Planning/Budgeting Process
 

The delay in the arrival of the approved budget causes a halt in the
 
field work because no work can be carried out either by force account or
 
contract. Because much of the force account work force consists of
 
pe-,awai haran (daily employees), they must be suspended until the new
 
budget arrives. In the case of construction, t'e interruption uf field 
work is disruptive. But in the case of maintenance, which should be 
carried-out all year long to be effective, it is unacceptable. There are 
certain periods when maintenance is best performed, such as performing 
drainage maintenance just prior to and immediately following the rainy
 
season. Having to stop all work results in either cutting back the full
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maintenance program and thereby eliminating some of the work, or
 
interifving the normal program in order to complete all the work within
 
the ,,horter time pe:rIod. 

One of the most imnortant princioles of road maintenance is that it 
is time critlCal. if the worr. is aelayed much bevond the optimum period 
for eacii activitv, It may he difficult to recover from a deteriorating
 
overall condition. And If the work program must Ie intensified, there 
may he Increa:,ed coMt ute to labor overtime or extra equipment necessary 
to ake up ±or th. idle period spent Waiting for the approved buoget. 

Anotrier 'eriou, drawocK I. tLat bt-raus;e many daily employee
 
orerato.!5 and mecanlr. m qt he ,'upnueri,valudtole tiwe is lost wnich
 
couid optsuent in ,OtCe-0i ng material auacompletlng equipment repairs
 
that wer-. poe tti)ht,'(1 w i. I- t wa in ue.Lwht''nlUt[i)m-'i 

3.-.. al''itea'nc . ht ......' .,tt',! ti 

tiv wr'ic:' 
poor; mata.ti'nanc,.. iome o: tn worL wilich Is buageted as "maintenance" is 

T w In u'.t propt',aili are pretnared doeq not facilitate 

taeineC( ,n nu',.L., .o-,o'.arat, pro cc or a collection of different 
arti v u a,:, -. -o c i , In,con-: -,e red a-, ote project fori ' v '-ou' ' nut" 
hiUln';et pout",. . I ll,.: wo ri iv lti perfor-motl on lin :, c laOs fied as 
atrn ..lIt a' :.1' I-tpaven.'ct an sea!) and( eli-'1 :'I'he 1 af or '.icnlvv asDialt 
on rote'ia, a.,gravel (wnucn ma" nave a granular ',urface or only 
the wer'' n ri Wf :rom elther angularrrotr eq1 sur: .. ane :oun ted or 

%Z:one%).
 

!I -" M.:aen.lncaCtivitIe', perforned ,lltine if at by kaoupatens, 
are aln v oLon. of tme routine tvae; perIodAc maIntenance Is not a te-
In uie or n ,ir'.itv carried out at the katiunaten level. Routine 
activ.t0".., ire normaliv c'rrled out only on se-calie asVn,!lt roads, 
infrevaui,1%t on Ira.ve!, and practically ne"er on earth roads. The work 
Is uiualiv conrtuctec at varlous locations unier a gingle line item titled 
malintenance" in rtn project hungte and is por:ormea ov force account. 

1R.ecou',t-uct.on or new ron,rttit Lon wor . in,also buageted as a 
specific pro lject fn- Parn lint of road. New construction is often 
di'gu Itd a: '."Pior: wor, or upg ridlnj. Lither can be ptarformea by force 

n
account, nuL Mor, tlen, tn e jons are contractei. 

6.1.4. Mlaint,nanc,. ,urop,,t 'ilocation-, 

The C01l ha:: recentl specified that a minimum of 25% of INPRES Dati 
If .nould lie ivied for ''e maintenance of kaounaten roans. That is a good 
start towara making nu.o,Le awarL of the importance of maintenance. But 
wnile the pre,;ent 25Z Is juqt adequate to maintain the small amount of 
redes in the 14 kanutateni that are currently in good condition, it will 
not be enough as the project Increases the amot,,' of good roads. 

http:1R.ecou',t-uct.on
http:activ.t0
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Moreover, the fWIPRES Dati II fund is per-capita based and 
maintenance funding thus becomes a function of population, not actual 
maintenance requirements. Kahupatenn with higher populations receive 
more money and thus larger allocations for maintenance without 
consthieration of the size or their road networK. T7he policy benefits 
kabupatens *withhigh ponulations relative to the roao network (Pinrang 
and Sikka) and hurts thone with low populations and relatively large 
networKt (S id-4mp and Ngada ). 

6.2. CONCLUSIONS* 

"he selection of road projects at the kabupaten level is currently a 
sun]ectLve process based on perceived needs. 

Project detjignu ire forwdarded to the central government in November 
and each project i:s ;cheduled to irart in April of the following year. 
However, because funds are not receved until several months after April, 
projocts must be comvrte,;eo.i or replannei and reiudgeted for the following 
yea r. 

Bitcause all aork incluaing maintenance i; budgeted as a project, 
this 'uspends work on LLte. Tiis delay is costly in ter--ms of 
constrnction ant unaccet.Lble in terms of maintenance activities, wnich 
must bt! continuot,. 

Althougn the pre'!,tnt iporoach to budgeting is simole and reflects 
the GOI''t :ommitnent to maintenance, the budget allocated for maintenance 
in not ri.iEl to the oed,,i for mainceiance2 work (wnich is sill undefined 
tinder curry'st planning rroc.!,iures). Prelim'nary assessments indicate 
that currtliL le ' oL ZQIni in,; iil l ,. ea.itieutiare for the maincenance 
activitti. ; ,nVi';, ',1 ,ud. r tht- DkM'J Pr', Jt. . 

Thl' pr ictc,; or lib, inig ret'on';rruction or bettrment as 
mainte-Lnc-, or tintnmciag -,iiutnanc'! in; i "project" in the development 
budget ini, teid of i,; i rout n, budget tactiviti), and or g enerally 
LImit!ng 'aintentrice onlv to vtpnalt ria dn have allowed much of the road 
netrwork to tall into i ,t ie of over ill poor condition. Reconstruction 
is th,.refore ne(:'(,;'Ir ro roe;rore- LimgeI roads ba k to good condition; 
however, normal pratlce- -;imety let-; them deteriorate once again into 
damaged conditIon. Thii; rvcle is e'tremelv expensive to both the user 
and the GOl. 

The planning and budgeting procegs is covered in detail in a separate 
report by Dwight King, Planning and Budgeting with SDecial Reference 
to INPRES Programs. 

C 
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The current practice of funding maintenance and construction from 
the :ame lUPRLS DatI II account Is good. It should be continued during 
the DR"S Project. However, the procedures for estimating the work load 
will have, to be imoro,', to allow for pinning for maintenance according 
to the proct.aura, developed in the proposed maintenance management system 
and for con,;tnction ccoraing to the Imoroved :tandardo. A combined 
work program wnlch Ident le. both maintenance and construction will 
permit the alhocat Inn of scarce reio.urcp. to meet the needs of both types 
of wori.. Toe propnoed Mlinteriafle maiagement svstem will help to 
relniorre thil,; practice. 

I.AID 'noul.l a.iu;Nit the government to develop wavs to ensure that 
maint enancte work can continue uninterrupted throughout the year. This

1could re a toiIC for a po ev 0 tuv In the first year or two of the 
pro )PCE. It !q eit th it th, mi mr pronluem In one of pav. Also, limited 
amoiun t of ftuV,, 'pare parts and ,;omn, maintenanct materials could be 
qto i V11d prior to the P i of the I [,;cal year so that work can be 
po'w':''im,, ' -Irg the .. ual 'lhela. in the arrival o! the approved budget.

Mv' I i,-atL.ri ',hould , ,hov,,tito tI, u- of a special reserve fund.
 

i,n'et a!ioc.at lno are not related to need.,, and as more
 
u': ', I-v )O1.It to ,.tliarc bv the DRMS Project, the current
 '" Un 

iil ,at- on :or m.,'intenzn,-e will become inanequare. 

J/
 

http:a!ioc.at
http:i,-atL.ri
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7. EOUIPMENT MANAGEMENT AND PLANNING
 

7.1. SOURCES OF EQUIPMENT
 

The existing configuration of the equipment fleet in the 
14 kabupiten- being considered in the Provinces of NTT and South Sulawesi 
and their 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, .ompactors, Crushers. 

3. 	From DPUP and Dumo Trucki, Graders, Loaders, Dozers, Asphalt 
Dina 4ar-a: Sprayers. 

With the exception of compaction equipment (steel wheel rollers and 
hand compactor:s), most of the major equipment in operating condition in 
both provincai i~Lthe four-year old road equipment provided by the former 
OFC. proj c'.. Of the 14 kabuarens tentatively proposed for the AID 
nro Ject, tor oilt of seven kanuratens in South Sulawesi were provided 
aitt: OEC" ,quimn-it (Pinranig, Sidran, Bone and Jeneponto) wnile only two 
olir of ",r',. ' ,i nd n, trai) in ,fT were so provide°|. In South 

iiL.,iw', OGCe' !(Iltioment now represents 57% of all operating equipment. 
In T'r", ,):C? eqlipmenr repre,;ent,; 30" of iLl onorting eauipment. 

In ';oiti unihwe';ii, OE(:-' equipment repreventj tho totality of motor 
,:7,1thr' , wh,,.L lo ider,;, buldo.'ers, ruber-tired rollers, concrete mixers 
a[1 ir oomnor,;;,or,; in operating condition. Only one out of 55 oserating 
drum) t,:". ha ao. been -uppiled by OEC and out of a total of five 
itone ('11; In condition, three werecurrentliy operating 	 supplied by 

OLCF. [n WTT, however, there is an almost equal balance of OECF--supplied 
*,qiipment and etluiDment obtained from other sources and there are twice 
a'; many (six units) stone crushers in working condition provided by other 
,eonrcx',g. 

/
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The net impact of this diversity of sources seems to be a collection
 
of varied equipment that is not necessarily appropriate to the
 
kabupatens' needs. Some equipment is left to the kabupatens after a 
national construction project has been completed in the area. Other 
types have been received from BANGDA, but the kabupatens were not
 
consulted ahead of time as to whether they could use the equipment or
 
whether a different type of equipment would be more appropriate. There 
has been no policy established at BANGDA on what types and when to give 
equipment to the kabupatens. This aid by BANGDA, however, has been
 
discontinued since FY 84/85 and it is unlikely that it will be given
 
again in the future.
 

Besides receiving equipment from BANGDA and foreign-donor projects,
 
the kabupatens may use !NPRES Penunjangan Jalan and Dati II funds for 
equipment purchases with no unusual restrictions on amount, type, 
manufacturer or origin. The same funds may be used to purchase spare 
parts for any type of equipment. However, there is no equipment 
procurement policy at the kabupaten level and these funds are almost 
entirely used for road work. 

Finally, another source of equipment to the kahupacens comes through
 
various formal and informal pooling arrangements. This equipment pooling 
is generally of a temporary nature and for a specific purpose; the 
equipment Is provided from DPUP/ALXAL or Bina Marga depots upon request. 
Very seldom is equipment rented from private sources in the kabunatens. 

The utilization of DPUP/AL: AL and Bina Marga equipment by kabupatens 
is regulated by established policies. There is no charge for the use of 
the equipment itself. However, if a DPUP operator is sent with the unit, 
his transnor:ation and per diem costs are borne by the DPUXs, as well as 
the transport cost from the pool to the site (for a Lo-Boy, Bina Marga's
 
Depot in Ujung Pandang would charge only for the fuel and Rp 17,000/day 
for the driver). 

Table 10 shows the present fleet of operating road equipment based 
at the provincial (AL:AL) facilities in Kupang (NTT) and in Ujung Pandang
(South Sulawesi) as well as in the Bina Marga rKepot in Ujung Pandang. 
The fleet based at ALXAL in Kupang consists mostly of old equipment, 
purchased in the early 19 7 09 with a World Bani. loan. Few of these units 
could be considered of real value to the kabupatens except for such short 
specific tasks as the usage of a 3-ton Crane Truck to help remove the 
engine of a damaged piece of kabupaten equipment in the field. 

Table 10 shows, for South Sulawesi, the total number of operating
 
units of equipment in each class at DPUP/AL(AL and at the Bins Marga 
Depot, not necessarily the units that could be available for the 
kabupatens to borrow temporarily. It was not possible to obtain a 
breakdown of the age and distribution of this equipment. The equipment 
listed under Depot Bina Marga includes all units distributed among the 
six provinces under the Depot VII's jurisdiction. Again, some of these 
units may be available for such brief specific tasks as using a 
truck-trailer from the Depot to move a piece of heavy equipment to/from a 
kabupaten to/from the workshop in Ujung Pandang. 
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7.2. E(QJIP4ENT OPERATION AND UTILIZATION 

7.2.1. Oneration 

Equipment use was observed in Kutpang and Sumba Bara (NTT) and in 
Jenevonto (South Sulawesi). tn Kupang a road reconstruction operation 
wa,; ooserveei involving the Iollowing types of DPUK equipment: 

I Wheel Loader 1.2 m3 (Kobelco LK300) 
4 Diump Trucks 5.5 ton G.V.W. (Isuzu TLj 54/Toyota Dyna BU 30) 
1 Motorgrader 110 HP (Koynatiu GD 31 RC), and 
1 Tire Roller 12 ton (Sakai TS). 

A crawLer bultdo -er had bte." rentpd trom a private source to loosen 
the banK material :reoi wti u-n t'tt' front end wheel loader would load the 
dump triock,.. 1per rltion ,;,.'ei ';atisfactory at the nuarry. The dump 
trucks, how.vf-r, U be zragil and thus nor properly suited fort(i,'ir,, 
t~.: ryp3e .). jork in,, torri rncoonterenu. Engine:; ieru underpowered for 

the -.'i',) iit,, o: r111i road,, inl tho dinnp bedt wan; not thick enough for 
the ti ,peor at,' I -ri. lo r:,,,i (the actual load capacity wa,; only 

2,'30 k ) . Mof l " i.r,I. :1 or th,-.e n;:!i[ lump t rucks is their 
flArrou.' r wiith II.! Nort wi,t ,i,, . wilcnn f,,Cliltlit. pa',oing other 
P-'! ". ad n.2i 'uM'O'.N.: i. nti:row road',i.,;; 

nit! ,otor-ridi.r (a Ki,mi u,o GD 31-Wc) wi,; ;iuitablt for light grading 
bt it wouild hai': i:: [A'it' hlot- heavv :uttring and i;carLfying. One 
ob,err rton hoa,-,i :-om ?ht- C(.t.* o: 'o(ipment wae; that tie motorgrader 

' r: u,,qlotl, -,n ir..' !ir1' -. lo,'i ptn . flrer-! -'a'n no water tank truck on 
r-i, ib inl the r,, -ir,, ro lr wi,,n't o eriting that day. All 

In h,:i,,,)on1to ,r' o,'' re-, the operation of a -tone crusher being fed 
Y/ , Loade-r iLtli -naireriLl by truckswn.,L heing tr-insportod ,iuna of 

.5 ton (;.'/.W. ( ioronximit lv 12,00) lt'; gros'; venicle weight). All the 
.,:iloi ,it ja'-. OF(.' :un, ' n (i ,,oon, 1 ;toi of the foliowin,;: 

I .11w i r'mc;l,.r I0 ton /1r. (Baritairon,, DDVI), 
I Whlet.l Loin' .2r 1. 3 (A L T.K30)), and2 (,.1:-o 
ii Dump rr-m'"' 3.3 t il (;.V.W. ("'yotL Dr.1 Ia30). 

'Thie operato,;r. were 'K ,nI t.n " ) I ove ', "ha riain" ', ti t';. 

The! cr'm-her wa i)rtiuring one--iti!.n iggregatu (up to 3" average), 
powered by in ,'lemtrical g;enerator with 2,247 hour:1 ifter 4 years of 
ooeratlon, wnicli I, ibott averr ;et utilization. Vie dump trucks were 
bringing rlyer roer, to ,;tocv',c)tLt ne(t to the crusher. The trucks were 
overloaded, havin, ri rf cult- ne..otiatIng an aporoximate 6: grade in the 
crinner yarl. 

Although the-;,, onservationa were limited and brief, it appeared that 
all operators were adequately skilled. 
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7.2.2. Utilization of OECF Fuipment 

In 1983 thr Japanenle ")vernment funded a project to do major road 
work in ,evorl kahtitn,l in N'T7 and Sthr Sulawesi. The equipment was 
IIt. none,, tal."" in on,;h rat.lon -oit, of the existing restrictions 
our':l" ro,1o wi lth, t.:n'ar'ti-,,tion, Volume of work, etc. The equipment 

wa,. piatred In tht kaiotpa on-, and managed by DPJK personnel, with little 
or i l 1('Oit fOZItel l lti lt'. 'M'' r)',iI to Weft, not :Ilw v, 

re zt;, :;g'.Z,,z oilu. 11/.,t-ion, production and fuel connumption 
w,i,,ivd t) k-ep IUn,, larga informtd. Based on a nao~plh of the 
In'o-'maton -,,pplitl, an anlv,,, of the opteration ot this equipment is 
I"';'' l]h,.r, (Anne' 20 'onllill, It detailed asneisment (f this
 

ti,It %itioin) I',
and k;tammariz.ed below. 

btiring a wio t,r.onth, thte enotiptniet wa, assigned to work on the 
R..t'ravellin, i,! attIII .-ation Project (Number 37." .0.15)mdgj 

in .%inup.itL I':nr ,IogIo,, No. 37). 

'rtt' ecluinr'l'n t 1 e''t ron, I,,.:,'o of: 

I: Dimp 't'oct, 5. on. (,.',.W. (Tovota Dvna BU30)
5tii~l,:er ,)Out ,.omia, L 'a ) 

2 Mo1o1r0l' 110 .. no f)1I).,a) 31 RC)
2 'wiee1 Lo.ololr 1.2 in cami cltv (Kobelco LK300) 
2 Tire Roller,; fi.5 - 11 ton eapacAtv (Kawasaki K-200) 
I Stolt' Crtnatt- 20 ton/t:r cap, Lctv (barita DDVI)
1 tornc-otf MI:.- r 

Tav etit mi.n't o'itluallv worked for only two to three hours per day. 
Much idle t.1;ll oc) rtr'' .1no1 too miuch equpifent was used. With effective 

In.,e:len nt, .ort- :)roullc Ion could have been ohtained, on a 5-hour 
:'(':ctiVvo- w-,, a,", with i much ,=mailer fleet consisting of one 
'noto-"raor, no" l0-'0r, four UUMuD trUcKs, and 1 tire- roller. 

7.3. 'mI'),' ; 

hiuoii nent, In tin' 14 ra|)lmliten,; is.obtained from a variety of 
t'iv lorgt bing an OwCr project. Althougn INPRES funds may be 

u',,eIto purcnaie noil pment, thene funds are uviually spent on road works 
only. Tle "oulnment available is not necensirily In accordance with 
n.,. and tne minuse of lignt equipment was noted. 

http:k;tammariz.ed
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k ;-tvral conclusion on utilization is that practices involve 

em:c',',ive Idle time and too much equipment wan used. Despite the 
attri :tivenann of the equipment stored at AL.KL or Bina Mrga'a Depot 
(e.4., hlIldoztri , motorgraders , whel loaderni or du trucks), It is not 

adv!imtle. for the DIRHS Project to rely on Lhii otirce. Only support-type 
equtpnent iuch an [o-Roy truck-trailern or i 3-ton crane truck should be 
reqtu,(od by DPiUK. and onif ror some limited -ipecific purpose. in the 

rea, t, ot [o-13ovi, con,;tderation sgnould be given to the construction of 
Lo-Kio; units in arons where access to iWAL or Bina Margn's depot3 is 
ditficult (P.g., Involves crossing between islands).
 

(/~
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8. MAINTENANCE AD CONSTRUCTION LMPLEENTATION PRACTICES 

R. L. ROADS MAINTAINED 

%t prestnt, maintenance may only be performed on "stable" roads. 
Te term "stible" is understood to mean only an asphalt (paved or sealed 

or both) road or a gravel road in reasonably good condition. Therefore, 
earth road- ire eliminated from consideration, even Immediately after 
they are conitructed. This situation results from the application of 
matenance definitions used for national and provincial networks (which
include few It any earth roads) to the kabupaten networks (which, in the 
Outer [',iL1;,it le)S t, include many earth roads). 

It 0hoult b,:noted that Pblic Works staff have indicated in 
d1 t'(ion. that the exclusion or kabupaten earth roads from maintpnance
r-,.iv have he,n in ov, r';rght in that they would nor be excluded from 
miLnti.ince orogrin-i under the X\t project. 

8.2. FORC2 ACC)UNT V';. C()NT:Lt;T U;OMK 

\t pre'ient, ill maintenanlce md I limited amount of construction 
work are etccute,1 vrforc, account. Most of the construction work is by 
Contract. Contract iire lump ;tin, wrich hinder-; good quality control. 

S;) L,; I poltc or he lp Lg -tn,;a!llo, il contractors. Moreover, 
b,t'-a',, r!,#- tvpic i vailt.at , kabitpaten road work contract is small, 
oly ,niL c'r t Lre t.re-;re or eig i' to bi(l.cMlrn or'I 

,ont-at-,)r,l mci-.,t i to a set financialprmiavL:-, rcordin); of 
n 3. :-c', r . Io em contractors'ti.,llt~i r'. i o I ;to ,c t. ,iirr-.', are small firms 

wit!tourt i wt-il- itne! I ihor torce and Uack evi-rn ba.itc ,.quipment. 
'I: t::h-will, reo-iit lov'liunskilled labor for each project. 

.une;-iml-, a tow ,,oquipm,1".-t -i ('.ila b. re t,-,(compensation is 
;tinn ib -- ) :run th, [)PU' rCbang Dina,; or DPUK. The prictice does not 

.4ork ,..' tnt 1, te;i'r he-, ani cnmmont!t on in more detaill in Section 
1).().'13. 

hoiit,v, o th,- (in,;k .11 ,i labor, tcc' lack or equipment and a lack of 
t'":inlt i k-;uwl't,E-,., contract con-;truction work methods are usually labor 
icensip ati,ifollow triititonal method-i. For earth rots, simole rough 
tvtonering ill that Li u;uallv done, Z:rquently by local community 

,)uin- (tinidr the Pdtit Karyai Program) and experience, many shortcomings 
Iitit,c~m it '~ ogr-tde cron or comaction, narrow width, inadequate 

dr'na-!). flit,road-, ,irelater declared to be kabupaten roads and are 
aldti-i to the- tot il of qubstandard roads in the kabmpaten network. For 
)gr.-el roans, the coit;cruction method is usually a hand-placed Telford or 
coarre, aacatdam withottc a gravel surface layer. Drainage construction is 
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also usually inadequate. These construction methods are usually so below
 
standard that even if maintenance activities were performed, they would
 
not be effective.
 

Construction work by force account normally is more equipment
 
intensive; nevertheless, practices are also below standard in this area.
 
For example, during the field inspection of the construction of a gravel

road, it was observed that there was no shaping or compaction of the 
subgrade before a thin (+ 10 cm, loose) layer of pit-run material was
 
placed as a surface course. The material was very dry and had a high
 
percentage of fines. It did not appear that moisture was added before
 
compaction. Drainage did not appear to be adequate; in many areas the
 
ditch cross-section appeared to be too small and culverts did not seem to
 
be placed in the low spots. This new gravel road appears to be a typical

example. It will probably never receive any regular maintenance and due 
to its below-standard construction, it will deteriorate to a damaged

condition within a few years. It will then have to be reconstructed or
 
remain in that condition until funds are available.
 

8.3 EXECUTION OF CONSTRUCTION 

For construction, the typical designs and even the construction 
plans for tne one AWCkS project visited in the field ap)eared to be
 
adequate. However, when the consultants arrived on the site, what was 
actually being done did not match the drawings. There tas no crown or 
compaction of the subgrade, the gravel layer was a select material with 
too mai.i fines, the granular layer was too thin, and there was very 
little crown and no moisture added before a roller made a few passes. 
The work was progressing rapidly but at the cost of another substandard
 
road added to the network. 

8.4. MATERLTLS AND OUALITY CONTROL 

in the kabupatens visited during the field trips, no one was 
performing any sort of quality control other than a visual check of the
 
materials or their sources. There are no laboratory facilities or field 
testing equipment in the kabupatens. Pit-run or river-ruu surfacing 
material receives only a visual approval.. This material should receive a 
gradation analysis to determine if the blend of large and small sizes is 
within the allowable ranges permitted in the specifications. 

Existing training courses for materials testing offered by the
 
Diklat Bins Marga were considered to be adequate for use by kabupaten 
level personnel. Several technicians ha, received formal training in
 
Kupang and Surabaya.
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8.5. CONSTRUCTION ISPECTION 

The present practice of construction inspection, called construction 
supervision in Indonesia, is weak. Typically the inspectors or 
construction supervisors visit the site perhaps only once a week, and due 
to transport shortages, sometimes only if the contractor provides a
 
vehicle. That visit is usuilly for the purpone of noting the completed 
progress to date for authorizing progress payments.
 

8.6. CONCLUSIONS
 

The current definition of maintenance work restricts maintenance to
 
certain kinds of roads. This definition excludes the maintenance of
 
earth and some gravel roads.
 

Contractors involved in road construction in the kabupatens do not
 
have the equipment or technical skills for the standard of work
 
required. Force account units, though better equipped, also do not
 
construct work appropriate to standards. Severe deficiencies in the
 
roads under construction were noted. For the DR.MS Project, upgrading the
 
quality of construction is the first step to ensure that all the elements 
of the road (thickness, crown, type of material, soil type and compaction

effort) are adequate for the conditions and accevtable for follow-on 
maintenance.
 

Construcrion units generally appeared to be understaffed and 
under-s.qulpped. The progress control, cost control, site inspection and 
materials quality control work were considered to be inadequate.
 

Contractors need to be exposed t; techniques so that they can
 
estimate the production, resource requ:.rements and costs associated with
 
the standards. In the case of DPUP cabang Dinas or DPUK staffs, formal 
and/or on-the-job training in the same techniques should be the 
responsibility of the project consultants. The consultants should also 
oversee the training of force account field crews in the improved work
 
methods.
 

The staff of construction supervisors should be upgraded in number
 
and experience. They should be present on the same site most of the time
 
and have transportation available when they need it. They should be
 
experienced enough to understand plans and specifications and to
 
recognize when contractors' performance will result in substandard work. 
Supervisors should also have the authority to enforce that work be 
performed to standard. It is probable that all of these goals will be 
difficult to meet. The TA should study this issue carefully and assist 
the GOI in introducing measures to address the problem.
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Reporting of project progress must also be strengthened. In
 
particular, maintenance reporting should be done according to the work
 
which was scheduled. Field reports should be simplified as much as
 
possible and matched to the educational levels of the foremen and
 
supervisors, Summary reports of overall work performance must be
 
reviewed by the Chief of the DPUP Cabang Dinaa or DPUK soon after the
 
work is completed so that there is still time to react and take
 
corrective action if necessary.
 

Another issue that may be a delicate one in that of cost
 
accounting. The management system needs to define the work program in
 
units of crew-days and total quantity of work units. It should also
 
identify each activity unit cost and total costs, and break down the
 
total cost into labor, equipment and materials components.
 

For effective control, a manager must know how his units are
 
performing in terms of both production and costs. Production performance
 
is easy to understand and accept; a manager wants to know if his fornmen
 
are meeting the average production rates used for planning. Cost control
 
is less well understood and will require careful introduction.
 

Prior to the project, USAID and the GOI should agree that cost
 
accounting as well as production accounting will be introduced for both
 
maintenance and cons:ruction work. A cost accountant should be part of
 
the TA team. If the word "cost" is sensitive then perhaps the title of
 
Maragement Information Specialist is appropriate.
 

A materials laboratory should be created at the kabupaten PU. It
 
does LOt have to be a full-fledged laboratory, but it should have at
 
least a set of sieves and scales for checking aggregate and soil
 
gradation. I: should also have field density equipment such as a sand
 
cone set or similar device for checking compaction density. Proctor
 
equipment and a stove or oven should be provided to determine optimum
 
soil density and moisture content. Concrete slump test equipment and
 
cyclinder molds should also be provided. More sophisticated testing such 
as Atterherg Limits and concrete cylinder breaking can be requested from 
the DPUP Soils laboratory. 

Supervision shortcomings in Indonesia are related to problems of the
 
format of contracts over which supervision is exercised. Existing policy

requires that contracts are tendered as lump sum and usually in small
 
contract values to attract smaller contractors, There are two drawbacks
 
to this policy. Lump sum contracts, although easy for administration,
 
are not a good method to provide close control on workmanship or
 
materials quality. If a specific part of the job is defective, it is
 
difficult to reject. Small contract values tend discourage or disqualify
 
larger contractors who have more equipment at their disposal and who
 
frequently provide better workmanship. Smaller contractors have little
 
equipment and are limited to the traditional construction methods.
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Concracts ihould be changed from the lump sum format to one with 
Line items ind unit pric ,. Tis is more complicated and will take time 
to nLit LatL md adInt. (Perhaps gra(ing work couLd still remain as a 

lump ,;um tm for t ie, but material items such as 'travel surfacing 

am i Thling Ictvitito; imouli be converted to unit prices as soon as 

pratIc.t .) :Jow",,ver, Bina Warga has alreadyr adopted, for donor projects, 

a unit C'OL tIlproaIhLIn Vl CuLiing the cost of almo,;t every kind of wor

tLik, iccivi!7*ed t/p,, at 'aterial. Il e %w stnhrd zed codes are 

",ed for reporring progen 5 well -. thoese projeclt. Dlls method 

amoulld b' checcked for possible application to the project and 

inveti3thaeid vi i potential basis tor introd-icing alternative contract 

fornti 'I. 

DDUP ('.hang Dina', or DPUK ;houLd have the ability to tender project 

'nutr1='. It N-,'1:i hil ner than Rp. 20) million. This would enable 

lar ,,r :conrrictor.; relintere'i it the provincial level to bid for the 

worv. Fhi.I nro,-ure dan ame0 to by the CO for the World Bank 

P1 ';trit Roa,: ; I Pro ,,ct, IRRD 3585. 

RecomnvnLamtioni; on imainrenance practices are set out in Section 10.6. 
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9. MAINTENANCE MANAGLEMENT PROGRAM DEVELOPMENT 

9. 1. TECHNICAL. STANDARDS AND GUIDELINES 

9.1.1. Introduction 

MooL technical standards and guidelines for road construction and
 
data collection for kabupaten roads are already written or are in various 
stages of development. Several standards a-id guidelines for maintenance, 
however, are not yet available or are inadequate. Table 11 gives a 
comprehensive list of all the standards and guidelines that should be 
available and used for the project. Each is discussed regarding its 
present statusi and applcabillty to the DRIMS Project. Construction, 
maintenance, and data ,ollctlon are listed separatelf. A fourth 
category, materials and quality controL, is also provided. Specific 
recommendat-on'- ire contained in the foLlowing individual discussions of 
each documt'it. 

The Tub-firectorate ot Local roada is responsible for preparing 
technical itandards and guidieline-; for kabupacen road works. At present 
most of the attention ha, been focused on construction but new donor 
projects will Ineeasingly emphasize maintenance. Te Sub-directorate 
should retain the re';ponsihilitv for the preparation of all standards and 
guideline'; ror kabhupaLens, but douor project consultants should form a 
cechnical tiv't,,or7 group to a.ssist Lht Sub-iirectorate to improve them. 

9.1.2. 	 Guile to tnte Plannin!, and Construction of .abhnaten 
Ro(; l q- . (;on'irruction. Btid-et and Documentation 

Variou-, ;tandar-' .and -uideline'; are contained in thi- draft manual, 
wnich is tinoor lev,!Lopmect by the Sub-iirectorate of Local Roads. 
Although -till i ,irift, it has ret, i useq in kanupatens wnicn have 
recently rec.!Ived toretgn donor J-s;istance, and will probably be the 
mantal ltor t%. DR. S Pro ject a'; wll. The ';tandarqs/guldelines contained 
in the ,anuoi ire lncuo:;e' a'; t grouip fIr,;t. 

De;t n 'tandi rd:. for Yifbtiaton Roads. See Figure 2. Basicaly, 
tOene iL;ndarfl' provide the 'ame de,;ign parameters which have been used 
by all ot t;e donor-;, and they are rea';onable for Indonesia at this 
tifr,-. No cnra:u;oe,; rl, felt necessary. 

Technicil De'i fn 'tandarda and Guidelines. See Chapter -Ell of the 
draft Iluti. (!e Suo-iirectorate states in paragraph 3.1.2 "As the 
Kabupatn Punlic Works has as yet no adequate standard designs, Bins 
,Marga ha, prepared road standard designs suitable for kabupaten roads or 
other ro-id'; with low traffic volume (less than 200 vehicles per day)." 
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Table U.
 

LIST OF TECHNICAL STANDARDS AND GUIDELINES
 
FOR KABUPATEN ROADS
 

Title 	 Pu rnos e Available 

CONSTRUCTION STANDARDS AND GUIDELINES
 

)esign Standard tor Kabupaten Describe the basic road and Yes 
,ridge road design parameters; 

-type of pavement, width, grade, 
etc., for different levels of 
traffic. 

Technical Design Standards ana 	 Describe the approved practices Draft 
Guidelinet.i 	 of guidelines (construction) for
 

designing all of the road features
 
(geometr;, Pavement, drainage,
 
bridges, etc.). 

Materials and Construction Describe the use of materials Draft 
Specifications and construction work that are 

acceptable to the government. 

Construction Su-urvision 	 Provide guiaance to construction No 
Guideinet 	 supervisor:, (infqpectors) on how to
 

check that a contractor is
 
performing the work according to
 
accepted practice.
 

Constrction Work Methods 	 Basically a how-to-do-it Partially 
fiela guide coveriip the most 
frequent and important 
construction ooneration.s. 

Construction Unit Costs 	 A breakoown of the cost per day or Yes 
unit cost for each resource for 
each construction activity. 

MAINTENANCE STAUDARDS AND GUIDELINES 

Maintenance Ouality Standards 	 Describe the level of condition in No
 
which the various road elements or
 
features should be maintained. 
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Table 11 (Continued) 

Title 	 PurDose Available
 

Maintenance Frequency Standards Describe the number of times per No 
year that a particular maintenance 
activity must normally be performed 
-in order to maintain the quality 
standard for each of the features. 

Maintenance Performance Describe the purpose, composition No 
Standards of reqources, approved work method 

and the average daiiy production 
for each activity. 

Maintenance Unit Costs 	 A breakdown of the daily cost and Partially 
unit cost of mea~urement for each 
activity according to the
 
maintenance perrormance standard. 

Maintenance Work Methods 	 A how-to-do-it field guide Partially 
covering the most frequent and 
important maintenance activities. 

DATA COLLECTION GU[DELLUIES 

Traffic Count3 	 Determine,. the average daily traffic Draft 
(.UT) on ..- road link.a part ,-,r 

Maintenance Feature Inventory 	 Count- all of the maintainable road Draft 
feature,; according to preselec-ea Partially 
units of me 1.urerment. 

Road/Bridge Condition Survey 	 The in;oection of each of the major Draft 
road featurej wiiich re-'ults in a Partially 
quantative evaluation of the 
condition of each of the features 
and overall condition of tha road. 

MATERILS VID QUALITY CONTROL
 
SrUIDARDS VID GU[DELINES
 

Materials Production Standards Similar to maintenance performance Work Cost 
standards. Analysis 

Forms Only 
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Table 11 (Continued) 

Title PurDose 
 Available
 

Materials Production Work Similar to construction and maintenance No 
,Methods work methods 

Materials Quality Control 
Culdelines 

Describes the approved work 
methods for field inspection 

No 

of all construction and 
maintenance materials. 

Material.; Standard 
Ti.. tlng Procedures 

Prescribes 
procedures 

the standardized 
for nampling and 

Yes, for 
Bin- Marga 

testing all construction and 
uaintenance materit.is. 

"I)
 



-57

,
 

L I
K
A

B
U
P
A
T
E
N
 
ROAD 

D
E
S
I
G
N
 
S
T
A
N
D
A
R
D


 

.
 

-
0
 

"
-
'
'
.

.
,
 b

d
; 

4 
k 

P 
-2

 

-
S
 u 

.* 
" 

n
A
 

-e
 

" 

-

I
1 

-. 

-

v
 

t


-
\
 



- 58 -

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 conditions, it can be used for the project. The
 
Sub-directorate admits that there should be more detail for drainage and 
structure ddsign.
 

Materials and Construction Specifications. See Chapter IV of the 
draft Guide. The same comments as above aply to this part as well. 

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

These procedures have been developed primarily for construction 
ptirposies 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 OD (origin/destination) 
Survey Sheet uied during the data collection recently financed by OECF 
woul! be of value to the DRMS Project because it asks for vehicle cargo
and weight, wrnicli iL re'commended in this report as an ancillary activity 
in the rcon';tructlon selection proce';. 

I'he Road inventory nd Condition Survey chapters will require
mo,litlcition to be more useful for maintenance; e.g., each road/bridge 
element or feature which requires a specific maintenance activity will 
have to be counted in the units that are associated with that activity
(,.g., pavements can be mea-,ured in lane-kilometers, m2 , kin, etc.). 
These modifications are nece'-sary for the maintenance management system
and are a normal task for technical assistance in developing a system. 
Liter in the project an improved method of determining overall road 
condition using weighted ratings sihould be tes3ted. 

9.1.4. Conqtruction and Malntenance Unit Conts 

The Sub-lirectorote has prepared and distributed to all donor funded 
kabupatpns, a iot of Wjork Cost Analysis (WCA) standards which are 
calculated using local labor rates, materials unit prices and equipment 
rfntal rates for ,oach kahiupate-i. They adequately cover construction, but 
some qtandurids could still be, added and improved for maintenance. 

The.e unit costs are used to prepare a total cost for reconstruction 
projects and that total becomes a ceiling for tendered projects as well 
aq torce account work. At present, unit costs do not include 
contractor.' profit but that practice should be examined to encourage 
comptent work. 

/
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There is some doubt as to whether or not the Work Cost Analysis
 
standards agree totally with the Construction and Maintenance Work
 
Methods (e.g., WCA No. K 342, New AWCAS Construction, lists a different
 
3Dread of equipment and thickness than does its corresponding work 
method, Fxecutlon Guide: All Weather Compacted Aggregate Road (JAPAT), 
Uo 07/PTT7B---T). Project tecrinical assistance snould cneck both tor
 
unitorsltV. 

9.1.5. 	 Construction and Maintenance Work Methods
 

A set of fourteen booklets was developed in 1983 for Bins 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 aeries should be expanded to cover more of the most common operatiors 
for both kinds of work such as how to cut ditches, how to smooth an 
Improved road with a motorgrader, etc. 

Duting the '.amte p. riod, a flighwav Matintenance Mantutl was also 
pr,,plred con-i'lttng of .Oi'fnt voliumeS covering maintenance, 
rv,"abil!tatlon, utuiport ,ork, and replacement of road-, and bridges. Only 
volum, IA wa,, rtviewed bv tho consultant. It contains twelve of the 
booklet:s mentioned above. Many of the figures appear to be taken from 
the serfe of technical handbooks from the Asphalt Institute on the 
maintenance of aspnalt pavements. These books should alQ be reviewed by 
project 	TA and, if aspLicable to the kabupatens, reprintee and
 
dL;tribut,!d. 

9.1.6. 	 Marerial Standard Testing Procedures 

Although not soeciflcallv develooed for kabupatens, this manual is 
found at Bina Marga and should be adopted as the standard for the 
proposed kabupaten Materialj Unit:;. The sampling and testing procedures 
are ba'led on thoie of the American Aisociation of State Highway and 
Tranaoortation Of iciali (.AuIiTO) and the American Society for Testing 
Materl1,, (ASTM). Thev appeir to be acceptable. 

9.1.7. 	 ateriils Produ,-.tion Stindlarli an; Miteri ', Production Work 
Me tnods 

The only guidance found ont-c,.erning materlals production were several 
Work Coqt Analv'i3 foms. Thev do not fully describe the steps of 
production. Thete should be a set of Production Work Method Guides
 
produced for aggregate production and perhaps other materials such as
 

concrete pipe and cold-mix.
 

/4?
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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. Current 
unit prices for labor and some materials were collected from each 
kabupaten bv PT ILisfarm. Equipment rental rates for imputing force 
account equipment costs wert borrowed from a set of typical GOI Work Cost 
Analyuis (Analisa Biaya Pekerjaan) forms. These equipment coats/hour 
were the same as those calculated by ENEX Consultants and the 
Sub-directorate of Local Roads in their report entitled Rural Road Study 
Reort for 5 Yr. Road Programg, 1984-1989, Kupang, NTT, dated January 
19814. 

The equipment ratt-i used include capital recovery, interest and 
insurance as well as direct operatipg costs. Bina Marga itself does not 
IncLude the.i, ownerahip costs- in its rental rates so there was some doubt 
as to !-hether they are truly applicable to kabupaten fleets. For the 
equipment management system, it is suggested that only direct operating 
costs betusedin tile rental rate. 

9.2.1. Maintenance Unit Coits 

Ma'atenance unit costs for routine and periudic activities were 
estimated us-ing the above unit prices and hourly equipment rental rates. 
Periodic maintenance crew composition and production were based on the 
standard Work G),it Analy-is torm: and the Bina Marga Highway Maintenance 
Manual (manual Pemueliharaan JaLan) work guides. Routine maintenance crew 
comoo-itlon and production were estimated from the consultant's 
experience or maintenance activities in developing countries. An effort 
was made to rI1mlifv ai.,l -itandardize the activity re-jources for the 
p,.rpose of calculatin,; re'iource requirements later on. Basically the 
same material rate.i (qt7 per m2, km, etc.) specified in the Bina Marga
work guidei were followed but the production figures were modified to 
take into conil'ltr ion a jomewhat reluced pace to allow for on-the-job 
training and 'up.rvi.iion the and staffs.,ie by consultants PU 

The -nainten.anct, actlvitiei were assumed to be performed by force 
account. Tle unit prici.q ;o estirmited may be somewhat hlgh for force 
account, but mdv h.o applicable to contractors if some of these activities 
are tendterei later. 

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



- 61 -


Table 12 

SUMMARY OF ESTIMATED MAINTENANCE UNIT COSTS
 

Type of Road I Sealed Roads I Gravel Roads I Earth Roads I 
lkm/yr/IRp(000)/km Ikm/Yr /IRp(000)/kmikm/Yr/iRp(000)/kmn 

Type of Maintenance ICrew I_ _ Crew II Crew I _ 

o 	ROUTINE - Routine 1 60 1 510 100 360 1 125 1 150 
- Smoothing - 400 70 4001 70 

Subtotal RoutLine Cost 1 510 1 1 TyrW 1-22F 1 
(Incl. an allowance for 
emergeuc-/ work) 

o 	PERIODIC - Resealtng 350 680 1 -. 

- Regravelingl - - 450 1 800 1 - I - I 
- Reshaping - - 200 255 1200 1 255 1 

Subtotal Pe-lodic Cost 	 680 1055 1 1 255 1 

o 	TOTAL MA-INrT. COST 1,190 1,485 1 I 475 
Routine + Periodic 

Average cost of Resealing:
 
50% Chip Seal (using # 4 stone) Rp(O00 475/km
 
50% DBST (using 3/8" & #4 stone) Rn(OOU) 890/km
 

Average Unit Cost Rp(000) 680/km
 

Average Production for Resellng:
 
50% Chip Seal 100 km/yr per 400 km inventory
 
50% DBST 60 km/yr per 300 km inventory
 

Average Production 80 km/yr per 350 km inventory
 

9.2.2. R.construction Unit Coir-


There was not enough time to inveatigate the actual production rates 
(km/day) and crew compositions for reconstruction work. The Bina Marza 
Work Gn)t Analysis form.- specify crew compositions and a production rate 
but some of these rates are not practicl. For example, activit7 K342,
 
All Weather Comvacted Ag regated Subgrade (AWCAS), calls for a gravel
 



- 62 

layer of 4 cm (loose). This is not sufficient thickness to produce a 
lasting riding surface. Therefore, the actual production may be somewhat 
less if 15 cm were used. 

The Asian Development Bank and the World Bank each had large teams
 
of consultants work ng several months to prepare staff aopraisals for the
 
Eight Road Project (ADB Rural Roads II) and the Highway Maintenance and 
Betterment Project (IBRD 6066-.[ND). It was assumed that since the banjej' 
projects are both follow-ups to previous projects, their unit costs for 
construction type activities were calculated with all due consideration
 
to locally proper work methods. Therefore, the reconstruction unit costs 
were estimated from the banks' coats, adding in 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 summarized in Table 13. 

Table 13
 

SUMMARY OF FSTIMATED RECONSTRUCTION UNIT COSTS 

Type of Work Rp(000)/km
 

REIABILITATION 
o Rebuild paved road 35,000 

o Rebuild sealed road 25,000 

o Rebuild grwivel road: 
- on existing granular surface 17,000
 
- on existing Telford or macadam surface 20,000
 

o Rebuild earth road 9,000 

BETTRF.N1T 
o Upgrade existing gravel road to sealed road 29,000
 

o Upgrade existing earth road to gravel road 22,000 

In order to estimate the equipment requirements for maintenance, 
the crewj comoositions were summarized and are shown in Table 14. The 
individual equipment units that will be required were calculated using 
these compositions and the number of each of the various crews 
required in each kabupaten. See Section 10 for the list of required
 
equipment.
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Table 14 
RESOURCES PER CREW: 
ROUTINE KArNTENANCE 

0 Routine Activities - Sealed & Gravel & Earth Surfaces; frequency
 
deptnds on type of road 

Libor Eiuipment 	 Materials (Max Annual)
 
(1) Foreman (1) 3.5 T Dump Truck (120) m cold mix 
(1)Driver (1) Hand operated compactor (1440) 1 asphalt prime sealed road 
(1O)Workers 	 (i) Paddle wheel mixer (cold (315) m3 gravel - gravel roads 

mix) 

o 	 Grader Smoothing - Gravel & Earth Surfaces; 2 x /yr; 800 km work/year per 400 km 
inventory 

Libor &auioment 	 Materials 
(1) 	 Operator (i)Rotorgrader 100 HIP None 

Periodic Maintenance 

o 	Resealing - Sealed Surfaces; 80 km work/year; 1 x ea 4.4 years avg. per 350 km
 
Inventory 

Labor 	 Eoutiment Materials (Max Annual) 
(I) Forernan (1) Tractor (farm type) (1,100) V ist Course stone ) 
(2) 	 Opetatori (L) Btoom attachment (optional) (95,700) 1 1st Course asphalt ) 
(3)Drivers (1)Asphalt sprayer 800 1 (1,100) m3 2nd course stone )-DBST

(2) 	 Skilled (2) 3.5 T Dump Trk. (99,000) 1 2nd course asphalt
(2) 	 Scmi-skille, (2)TaiL,ite 'oreader 
(10)Worke r (I) Pneu. roller 

(I) tqphalt tank (optional)
 
(i) Flat bed truck 	 3.5T 

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

(i) 	 Foreman (i) Motorgrader 100 HP (33,000) m3 crushed aggregate, 
(3)Operators (1) Loader 1.2 m3 	 (well-graded or select 
(4)Drivers (I) lib. roLler 	 material) 
(1)Driver (4) .5 T Dump Trk. 
(4) io re r (I ) Va t r Trurk 

o 	 Reihaning - Gravel & Earth surfaces 200 km work/yr 1 x per yr per 200 km inv. 

Libor FouiotDrn t Materials 
(I)Fo ,,n (I) otorgrader 100 HP None 
(2) 	 Operators (1) Vib. roller 

*(i) 	 Driver (1) Water Trk.* 
(2) orke rif 

* Not needed if the work is performed when the surface Ia moist. 
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Continuation Table 14
 

Other Maintenance
 

Ltibor Eauipment Materials 
As required (I)Flat bed trk., 3.5T As required

3
 
(1) Concrete Mixer 0.25m
 

9.3. EVALUATION OF SIADIW PRICING, LABOR INTENSITY AJrD EMPLOYMENT IMPACT 

9.3.1. Shadow Pricing
 

In road projects shbidow pricing is attempted when clear evidence 
exiqt9 that mirket price or policy distortions create an uneconomic 
ailoc ition of resources. Such cases would arise from: 1) a controlled 
foroiign rachaie fich understates the values of importedrti real 
c'aptt l mnu cooiir'iiMale itrru (ron' equipmenr, vhicle-,, fuel, tires, 
etc'.); 2) controlled Intereit rates which do not reflect true capital 
-scarcitfle,, r:ar may be ob;orvd in th- "black" market for money; 3) labor 
wage,j p il on curront reel work weich are well above alternative 
potentil. erningi; hevel,, in other ,,conolc sectors; anti 4) major 
une,.piovmont of the labor force !i the resion of the proposed project 
from '.hicn labor will be drawn, in which ca.ie "tru~e" economic costs are 

" tia financili outlav. 

In the- [Ir :t ris,, toreign exchange nationally is at open market 
,.vc' ianfg o t,, tr id- tnr,,v lccording to ttpplv and demand by 
conmercial bank.i to privitt! cItizens, and appaars to present no need for 
qhidv-w prtiin. 

rh, c,,r b,,tic is fairly high, may theof horrowing wnich affect 
ability of prixat, c'lntractorl to -itabl.ish qualifications according to 
eqiuipment avitlible , but only for equipment relatively Idto and not 
product't..e In corrnfrcit road-building activity. As the main thrust of 
governmict policr Li to emoloy contrictorn rother than force account, for 
both recoo..tructlon ind maintenance, the tntereit costs should be 
aq,u'nabl durfn, th !our,o of thisj project, which aims to expend added 
findi tor .uch purpo'.-,s. Such hligher interet costs enter into a further 
,conu mic cooi itdorit ton of th IRR, wnich may be sought from road 
invnit-,ont co, ,ti within the oroject. The IRR in exoected to exceed 
comrorcial loan rat-i by an element acceptable for risk-taking, i.e., 
qever-il peterstag,! point:; more than the commercial rate, and roughly 
eaual in tot-il. to the best return available in the economy from 
alternatle Investments. The best return is usually not known, but the 
imolication of high money market rates is that some sectors must be 
pronucing such a return - or rates would be lower. Rates soften as 
demand declinei. On the other hand, a government project, having other 
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aims than profitability expressed in financial terms, is not complled to
 
exact an economic rate of return which reflects national alternatives in 
the private sector If it is engaged In selective investments in regional 
sub-sectors which do not enjoy those altarnatives. A road project in 
low-income regions designed for rural areas is not generally the place to 
look for such a return; the more so if institution-building and 
demonstration effectzi are its goals. This frame of reference will 
condition the rate ot return actually sought, but still demands that such 
retu.-ns be niaimizei to provide the greatest economic benefits that can 
bho realized in the jelective placement of funds within the subsector. 

Libor wages paid by DPUKs for casual and permanent labor appear to 
be marginal, ranging throughout all kihupatens from Rp. 1500 to Rp. 4000 
daily (US $1.35 to 3.57), for unskilled labor, equipment operators, and 
crew fore'en. Thij level of wagL, according to kabupaten accounts, 
re'ilts in the losis or staff to other emnloyments - claimed usually to 
be private contractors. Thiu would indicate that the opportunity costs 
of local laoor are boing perceived and acted upon; opportunity costs are 
being t-cerci- ei, and labor is finding its best alternative. employment. 
It then avo,#ir'i that labor wageo are not excessive in the project area, 
provide mobility or labor, and, by icplication, a free movement of labor 
between it'; perceii'1 opportunity cost levels in this %ubsector. 

The queo.tlon of roa tnerployTnent/underemployment cannot be fully 
known :rom vrvalable dati be ond a presumption that it exists. It is 
probaolr greater In N17 than in South Sulawesi, if opportunities for 
commercial (paid) employment iP.me-nt. However, as these areas are 
dominantly nral, fari ;ector emnlov.ent provides the main means of 
emoloymeoit and income. n'mb 3ector is not amenable to analysis of the 
kind inolAi to te commercial 3ect-r, and its paid emnoloy ents and 
higher qtindiriq or living. Whar I',known is that standards are low, and 
inieriP lc-!,, to-vi Lo re(duce acreage,; paised on to descendent ' in the 
normal cour,o- of ruril lite. In itq r Lation to the road-building 
sector, ro'mortq by kabup'iton itaff state that seasonal patterns exist, 
such that l ib),or b,'rmn, .icarce for road re-building during harvest 
perloli . F ;,';Li that labor wages for rcad work in the project 
ar-al .,:,- too low to be ,ttractive, except seasonally (during 
underemoiovnenr) bor.ii'.,- alternative farm work affordi a preferred level 
of return. h, i;wotld indicite thL in general, labor is neither scarce 
nor abundant, anl [.I reliti7vel baianced between seasons in its best 
choices in i-., to maimize its opportuntiei. The conclusion cannot be 

,drawn thit th 'trsev labor wage rate is at an economic cost less than 
the financial outlav, but that labor I, boing paid its actual economic 
value. 

9.3.2. T.i'ior-irt,.; [iv,- Rlad-3u!iLding 

Under the condition:s named above, a substitute road-building 
practice intadedf to ma:tflize labor input would seem to be more a 
t..eoretical choice than a real one for these project areas. An a 
technical choice, having alternative economic outcomes d1fferent 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 longer timea period accompanied bycertain losses in efficiency traded off for more 1'or employment and 
wider income distribution). Tlhese nominal measures 
do not undertake to
 
evaluate other factors which are 
inherent in the trade-off: the desired
 
build-up of privdte contractor capacity in giving ,fficient assistance to 
government agencies in charge of roads, or the relative effects upoik

quality and durability of the 
 road itself (which means a trade-ofj. to
higher vehicle operating costs ih the short-run and earlier rebuilding
 
costs in the long run).
 

The evidence cited by the ADB 8th Loan pre-appraisal team is that
 
labor-intensive work is inappropriate an a leant-cost choice 
 for paving
and the major rebuilding of surface, base, and sub-base, in which 
machines are be-it utilized. Labor remains a complement to such work, but
the addition of labor beyond the economic numbers required is 
uneconomic. For routine and periodic maintenance labor finds its most
ecunomic and broadest employment: clearing roads and dra1na,1e ditches,

pothole patching, snoothing depressions in spot repair, grass cutting,

bridge deck repair and qlgn painting, otc.
 

Under prvi*ent goals of the government, private contractors are being
encouraged as a new industry. They have already been designated by the 
Bina .s.9rgato perfomr- moqt of the work on national and provincial roads,
both relLbilitation maintenance.and Bina Marga's instruction to AID is 
to consider this factor in road work in kabupaten areas. The economic
choice appears now to ret mainly, in the long-term, with the contractor,
and with hii least-cozst considerations. So far, the contractors are
alleged to be building up their skilled or semi-skilled staffs with 
eT-DPUK perqonneL, wnlch 9ug eots that labor application has not lost 
ground to caDit.jl-1nt,,nqivv procedures in ways which can yet be measured. 

9.3.3. Emn 1ovmnt rnvaot 9 

At the kabipaten level no reports exist of employment and income 
effecti of their road-bi.ilding programs beyond the employment records of
DPIJK staft (force account); private contractors are graded and ranked by
equipment and financial resources. A monitoring system does not exist
for secondar', bnfit which may be passed on to farmers and rural
communitiei that reqiult from reduced transport costs on improved roads. 
Such a monitoring system is being proposed in Section 10.2, which will

take account of changes in production volume, and transporters' prices
per kilogram and per passenger, with and without road improvements. 
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Although the planning on donor project whtch takes place at
 
provinc al and district levels attempts to take account of populations,
deVeloopmt areas, and road network, this is not done in a systematic 
manner. The simple formac seen in South Sulawesi, for example, is a 
gerit-i of map overlays, with estimated population by area overlain on a 
map or the road network; another map showing "developient areas" 
indicite whatevr degree of correspondence is clearly manifest, and 
deci,;ions are made on this basis - with the emphasis upon growth and 
(IewVlopment. This hasi resulted -In building new roads into development 
areas when roads alreaay exist which are not being used, because they are 
not being maintained. No account is taken of the time-stage of the 
"development" area: its origiml state was merely marked for development 
by a toreign consiulting iroup which performed soils tests and earmarked 
dtftr.-it crop,; for potentil development, or a planned development with 
a spon':or tindertiking a planned scooe of inveqtment, or an investment now 
und'lrdiv, or a mature "pro ject" with mea'urable volumes of production. 

1;ion this Level of economic planning, emolovment impacts have not 
betn rornail'v Th,! which i',; -uggested for thiscon,;idered. monitoring 
loan prwram iie or c detitl to permit evaluation of the amount 
of trrn-,r'r wtlch mav icrur ber'!wen transporter- and rural communities, 
in the wia, of refic.d trin,;;rort price1. An transvort price is reduced, a 
iaeiaiir,, i' madt! of the! reduction in v,.nicle operating costs achieved by 
road !-,,':'ti.1,n (the price falling lens than the cont decrease), and at 
th, runm, time, the trirnfor of some portion of the cost reduction to the 
farmer and ritr-i cormuntt7. Volumet monitoring of produco entering the 
market ;:ipploentl tht'o dita, indicating 'iow transport p-ice changes 
Induce- further go,ts production, whici in a me inure of incrcise in 
rv nal Income iad appart-it rnotovment. The joint beneficiaries are the 

.... ' favor's fa-iily; tie total benefit which is bestowed 
hv t,,,, ro :1 Innrov,,rn-mt mav be tak.n a.; the change I% VOC forecasted for 
t!1 t roar LL1k, ml oth hire-; in that benefit are recorded in the amount 
re t.'rnf l b th, r inhortor, and relra,i' to the buyer of trans-ort. 

Thit-, proxy me itir''3 of enrlovm,nt, Income, and well-being do not 
nowi o,,t. 4hei, !n'rtillel, thtev are -rcpectei to produce the kind of 
derail wnic,i will thee he izie, in planning it local Levels, as a start 
toward moro crn: lot,! evaLtotiori proce,iurv,

9.4. EVALUATIOTI OF AI.T7'!UArTVE RECO1S RUCTrION AND MAINTE.NANCE SYSTEMS 

9.4.1. A Forecait and 1--.t of ilnolitied Methods 

The Roadq Department recognizes three classes of district level 
roads. These are recounted here: 
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Kabunaten Road Classes
 

liA Sealed 1113 IIIC Unsealed 
Asphalt Sealed Gravel Gravel/Earth 

ADT: 500-3000 200-500 50-^00 < 50 

The traffic levels daily 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 
improvement proceis. 

The relationship between ADT volume and its composition (type of 
vofilcle), and between compo-ition and vehicle cost (cost/km varying with 
vhicle type) will be demonstrated in this section. The composition and 
the cost,' are thoie which correspond with expected traffic volumes to be 
fotind in Nt',a Tenggara Timor and South Sulawesi. They are, however,
ahItracted from 210 traffic counts in 20 kabupaten intensively studied by
lorf nd Overg~aard 1:. the Local Roads Component study of March 1985 

pri-!.'mtnary to the ADN% 8th loan appraisal. These tend toward greater 
accuracy tha-i current AD)T e';timate-i now available from the outer islana 
pro Jo-t arei, h,,t re,;re oent a wider sample, and appear to reflect the 
1.ime veoiicle conpo' ition. 

A ten-yeir forecait will i';,, current (Hoff and Overgaard, March 
I ) co,;t ,';tfmat,.' for rehabilitatior (relative to surface type), and 

annulna In ntethan.co Con;tq for ie i led -Ind unl'ealed road,; which were derived 
'Itu'ly correo pond both ADT and roadIn ihaIt to to the volume the surface. 

In thi,. wa/, tho' current coolt'; and tr.;fi c volume'3 wh -h may be expected 
tor pro jct arei road;; can be te'!te, in advance of project commitment,
for for dtf:i.r, nt kind!'; of rehabilitation activitv, each carrying
v,e,;icl, volum,-j avproprfat, to the design class of road. It will be seen 
wi,,ther th,'ae ADr leveln and co.it levels are consistent with the Roads 
Dopartm,,ut vhicle, volume qtandard,: i.e., does a volume of 50-200 ADT 
ju-itIf7 ar, imoroveneit to a gravel from a gravel/earth standard? Does a 

vol"u!.', of 200-300 J.tify a nove,ent fiom gravel to sealcoat? Are these 
the ';tanlia ri; wilfrih 'nould guile the AID programs, or ire there other 
con,;ide.rit on,; in aidition to these? 

In orier to te'st the results, a simplified formulation prepared by
IBRD will b0! used. hIis ii borrowed from tables which may be suitable 
for use at the di';trict level, showing the ADT level required to earn a 
specifiedf rate of return over a ten-year period, given a particular
traffic growth rite. This ADT level is correlated with the composite
level of vesicle operating costs (weighted average), and the percentage 
of these costs saved in the transition rom a lesser surface to an 

http:ntethan.co
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improved surface. The critical question of costs invested in the
 
rehabilitation and annual maintenance is directly associated wi th ADT. 
It therefore becomes possible to identify a required level of ADT needed
 
to perform the functions which will be specified Here at expected cost 
levels:
 

From poor seal to fair seal From unsealed to fair seal 
From gravel to fair seal From unsealed to gravel 

Theje will be the typical rehlibilitation efforts in the project study 
d rea. 

It n v be noted that the simplified method borrowed from the IBRD 
reference work is the simplest of eight increasingly complex methods 
which art- qug'e.,d therein. Ai is the case with the district use of the 
index population anti area methods, it may be seen that the application of 
thiq referenct- table to work In the kabupatens may strain the definition 
or "'-f)te."or i rovie, of this method and others, see Economic 
Anorii';tl or It.ril Roidq, World Bnk Staff Working Paper, numoer 610, 

,rnpl- itirvev from 210 traffic counts related ADT volume to 
type or roid ,;ir:c'. The road surft:e itself represented a specific 
roil rla.i (a-,phait, s il, poor ieal, fair seal, and unsealed), which 
correo,'Iv to ADT Level; -hown he] ow. nTc percentages] of vehicle 
co~no,,Ition i-) also indlate. 

Road Type and Vehicle Comoo'ition (%) 

Motor- Carta Pedestrians 
Road ADT 4-JWheel cycle Bicvcles Shuulder-Burdena 

Fair s e a L 500 27 34 18 21 
Fair seal 200 19 29 20 32 
Poor seal 18 24 32 26 
Fair so i 200 7 22 27 44 
Uni,,ale,1 50 7 16 16 61 

Average 16 25 23 37 

The movt striking qualit7 of this table is the proportion of 
no. iotorized traffic (W0%) plus the high proportion of motorcycles in 
the remaining total. These same proportions are confirmed in the traffic 
:ounts of the stuaov arei. 

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

Average Cost Composition of Traffic
 

4-wheel Vehicle Motorcycles/Bikes/Carts Total 
Rp/km 1. Rp/km % Rp/km % 

Fair seal 103 23 9 50.5 112 73.5
 
Poor seal 135 13 
 10 56 145 75 
Fair gravel 128 7 10 49 138 56
 
Unsealed 178 
 7 9 32 187 39 

The proportion o total traffic which is accounted for in these 
figures is Snown as a percent in the total column; the balance represents
pedeitrrisn and porters (pikulans). Full-scale project evaluations 
conducted by the reference study assigned costs to both pedestrians and 
porters, and further i,;aumod tor the "with rehabilitation" case that this 
traffic would adopt a conveyance mode (truck or bus). These costs and 
asiumpt' oa i irtl nor i,;,q, he rf. 

Re;mibtlitition ro,;t:; per kilomi-ter, which were prepared in the 
refronco qtumiv tor ipplicition as the average expected costs for 30 
kabnpaten, in,! #-xDot,.i average routine repair and maintenance costs per 
kitlnoter, nav now ho incornorated inro a forec.st of inset cos3ts as the 
fina! stage of tno. tlr.i-i- analy'iis which leads to the use of the 
iti lfilId [BHD tabLe. rorm the fable wo' can learn the level of ADT 
wmich i'm Corr';iitt.t with an intendoed renbilitation, at specified vehicle 
C,,t an,'l vng'; rarti, iolecte, dl qcotunt rate and rate ot traffic 
4rowth, for i tion-tei*r forc ,it period. 

Suintmarlming the four fore -it tables which have boen prepared, input
costi for rehabilitation and maintenance are presented below as net 
pre-ent valuei after discounting at 15%. 

/ 

http:forec.st
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Rehabilitation and Maintenance Costs for Four Road Types
 

Maint. :ost/ Net Present 
Treatment Implied ADT Rehab.cost year Value 

........... Rp. 000/km ...........
 

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

It tray be noted that the costs of applying a seal of asphalt overlay 
to gravel exceed the costs of resealing an already sealcoated road, just 
a-; tie costs of Initially applying gravel to an earth (unsealed) road are 
greater than the co,.ts of regravelling. This is mainly due to the 
,.ub-',urfac oir co,;tqi necessary to provide a suitable subgrade, subbase and 
hi,;e, and widening ',i;oclatd with going to a higher standard. 

The ha',i; for entry into the IBRD table is U.S. dollars equivalent,
wolr Is intended to farilitate ti.e hv anv country of the standard coat 
IIpur4 , wii( h ,ire shown. The table it,;eIf cculd therefore be converted 
Into Rupldih euiivtlent,, if iti u',e is found suitable for general 
emplovment oil the prooct. It ha.in been found necesisary to interpolate,
In actual u.;e ot the table, u;ing ,ix calculation steps to find two 
vIgnitlcanr ntraber,;: the net preu;ent value total and the ADT level. The 

final result,; ot the tull analysis are the following: 

IRPJ) Simolified Screening 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 % (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
 

/
r 1 
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(The de'dgnations VOC and VOC-S mean vehicle operating cost per

kilometer and the saving; in VOC expressed as a percentage of the prior
 
road costs. NPV in the net preent value over ten years of the combined
 
rehabilitation and maintenance costs after discounting at 15%: the 
Rupiah equiva lent Is ,shown in thousands.) 

These fMnal figure, permit a comparison of existing kabupaten road 
design standirdi (and classes), which ,:re based upon expected ADT levels, 
with the external ly-gIvn paramtrter; that ai;soclate ADT levels with the 
ten-year cost structure of the rural road. The comparison is shown below. 

Comparative ADT De',tgn Thresholds for 15% Return 

Treatment Kal, paten Deiiign ADT Table ADT Difference 

Reseal 'ealed road 500-3000 768 268
 
Gravel to salcoat 200-500 505 305 
Regravel gravel 50-200 124 --
Earth to gravel <50 247 197 

The higher levels of ADT which the IBRD tables indicate to be 
consi' tent with the decision parameters would suggest that kabupaten
thresholds for upgrading ro a higher design standard are below the levels 
neede to gain a 151 rate of return 6n the invested capiLal. It Is not 
certain, however, that ouch a retur, it; intended, is considerable 
emplhqtn Ii; placed it the kabpaten level (and at the provincial planning 
level) upon roil-buldin g. i ,ldvelopment tool in geographic areas 
cons;idered ,tr Igic to growth of emplovment and income. 

Othir rat, of return miv therefore be considered, at 12% or i0%, If 
it can be a:ceptedl ti it thi; poliel itdres'e' longer-ter-3 issues than the 
sole crfterfnn of reii,-In, vhlcl operating costs. It is only the 
savings in verile],' Wh are measiured the The,', wnich being by table. 
shift to a partLal. maiv'.i or both vehicle coit., and of value-added, in 
order to ahr,.,,, both I,,up A'Imltanesoqlv, or to omit vehicle costs and 
go to an analirvtl - We iiinly concerned with measures of value-added, 
would add con', nier l,, nopl exity to a gimplified screening method 
Intended for k ibuptten u',e. Such a hift encompa;,es an entirely 
different aporon(n, con' .or ing of with-and-'without forecasts of: 1)
production coti by tvpe o: crop, 2) farn-gate prices, 3) transport 
prices and trin'.purc cot i by tyVp vehicle and route to market, 4) market 
prices by type of crop, 5) .'tiaate' ot production volumes and cultivable 
land airi. Analyi!'; or thin kWnd iN commonly conducted by consultants 
for larne-scal. development qchienei, for which the input of associated 
Infrasiructire (utilities, pecialized crops and technical specialties,
financing sources and credit ter s, etc.) are an important part of 
project evaluation. 
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The apparent differences In levels of ALT suggested by the table and 
now in one by the kahupatens as benchmarks for design can possibly also 
be explained by conceptual differences. The reported life of roads for 
each de,;ign claqs doeq not in actual experience attain a full ten years. 
Connultlng firms reviewing kabupaten roads and provincial road networks 
for AN, IBRD, OECF and JICN have reported generally a surprisingly short 
life of roads, even those built at higler design standards. The basis 
for thi-, shortcoming appears to be associated in part with weather (heavy 
rainfall), choice of alignment over flood-prone ground, and improper 
conitniction in the use of selected and graded materials, cumbined with 
tailure to adhere to the design standards regarding width, sub-surface 
working (compacting, water-binding, depth of and kind of material, eec). 
The resulting early failure of such roads, as a matter of practical local 
experience, ay lead to the establishment of lower ADT standards in an 
etfort to 1) prolong the life of the road, if it is perceived that life 
in a;ociated with traftic level rather than with external factors, 
and/or 2) to provide -otan form of seal-r:oating to an all-weather standard 
at all level; of traffic as a reqpotle to the weathering factor as the 
min ,;omrce of the problem. 

In eithor came, the application of the IBRD table to the road 
tcl.,.'; n i de',I ;l 'itanl,'rd'; of the kabupatens would be inappropriate to 
evxiting road-. now affe.cted by poor construction supervision. However, 
If et:vctivm con.itruction supervi'Uon assured that construction methods 
Met t-. I,.?,,n Italiardq, it may be believed that the ADT levels 
i.,,;oiciatw with the. ten-year lIve's of roads could induce a change In 
conci'pt il in roal ,itandiard to provide for rehabilitation and upgrading 
at highler Ivi-ls of A.DT. 

'liaret.a ;oe problemn, aq'oclated with use of the IBRD table. The 
tlr,t 1,;i 1'ntntnu traffic growth rite of 5%, which the "table" permits 
to rl,,, to 8, 10, 12, and 15' via a series of similar tables, with 
(l;( oint rit,, trom 10 to 18:, for all roads with a service life of ten 
v,ar;. m'c,...linrg table'; are related to a 15-year service life, with the 

'arm,, or her ,1 ,rowth pmo';p.ct'lam(l di,3count rates. For the qtudy area 
k ibiupitn roil -, whicb ir,-- rtnililv lightly trafficked, a 5% growth rate 
riy b. too high in ;ono , ti,.; (the table-, do not require that a forecast 

b,- male, ovr tho. ton vyr period to arrive at a de,jign level ADT, but 
rather that the ,, .'t l. A the yoar assumei some rateAl)r ,co,,nt In pregent 
of growth) an that that rite of growth bn either 5%, or 8, 10, 12, oc 
15%. fMe ,ct rapol it ton'; it m tabl - to table which may result are as 
difficult i the Intrpolatlon,; within the existing tables. 

interpolat on-i on tl- reference table are forced by the NPV of 
*-, ,re'. t,.d cor.'lt r ct lonl ift maintenance coqts , in intervals of: $10,000, 
li18,000, 120,00), 125,000, 135,000, etc., combined with VOC and VOC-S 
relationifip,; which block out t. 10Am costs and varying fixed levels of 
saving'; ii a r,,rcentage of those cnsts, and tier Jump to t.25tkm, and 

O.50PAm, etc., with similar ratios of savings. It is unlikely that a 
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line item for ADT will be found unless the horizontal NPV cost item is 
squarely related to the vertical columns of VOC and VOC-S. In our use of 
the table, five applications of the table found no such perfect fit, and 
six separate calculation were required to find one ADT number. 

It is yet possible that this system can be made to yield the 
relatively ,mall range ot co-itJ a'mociated with kabupaten roads, and 
expanded to show the not Irequently appearing costs. and therefore 
become a very usable guideline. 

See 	Table 15 for further interpolations of these data which produce
 
ADT levels yielding a range of IRRs from 6% to 15% for seven levels of 
rehabiltation cosit. 

9.4.2. 	Evaluaition of Rehab!ltation, Routine and Periodic Maintenance, 
Ver ;'; Curri t Ni ilntonanve1a-,1 Pr.tcLlcce 

Thin section will bring toge'ther assorted elements which are seen as 
the maj or economic v triabl,:i Int luencIng the choice of road treatmr ,t, 
and the selection proct-dure, that can optimize each choice. The factors 
addreqs.d are a' fol low,;: 

1. 	 Sample itirvey of vehicle type! and volune on project study roads. 
2. 	Compoqitfon of expe'cted average vehicle cost'iand ADT volumes on 

each of the five kahupaten road cla,,ea. 
3. 	Reported and etpectei road life for each class under existing 

procedturi, and under foru'canted cant rol d procedures. 
4. 	Compa ratiw. vehicle '.ivfigq over ton y,?ar'i uinder routine, 

periodic, routine and periodic combined, and rehabilitation 
procedure'.e, ,. in';t 1 common base of no,-,m,tintenance, for each 
of the five' ,I v.,,tj or road'. 

5. 	Di scointedl pro-.,ot valtuio- of all co,'t flown conpard. 
6. 	Discounto, he.n,' it/cout rutfo of all cost flows. 
7. 	Comtparative mirgln-al coitn and n-irgirnal revenues (savings) of 

each of tihe alrornatlv, proce,lures. 
8. The 	 apparent Influence' of ADT level, rate of traffic growth, 

vehicle compo.uitiLnn .ind it ont level, upon the choice of 
alternati' raidf tretnont proe,iure';. 

9. 	The influenc of timing of road treatment during road life upon 
the choice of treatrmont. 

9.4.2.1. Surv/e of ADT on Project Roads
 

Traffic cotinti preparedtunder the OECF II Feasibility Study for 
three kabupatenn in the qtudy area during 1985 supply ADT traffic counts 
for 145 road links dqtributed geographically an follows: Ngada (NTT) 50 
links; Sumba Barit (NTT) 35 links; Gowi (South Sulawesi) 60 links. 



TABLE 15 
RErIRED LEVELS OF ADT TO JUSTIFY -IAJCR ROAD TREAP.ENT COSTS 

(Rp.000/K.) Base Year Rehabhlttation/Upgrale costs:
 

8960 11200 13440 15680 17923 20160 22400 25200 28000 30800 33600 364u0 39200 
I. 

IRR Base year ADT volume: 

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

7 49 62 75 87 99 ill 118 137 155 170 184 198 212 

8 52 65 79 92 105 118 126 145 164 180 195 210 225 

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

10 58 72 87 102 116 131 145 164 182 200 217 234 251 

11 60 76 92 107 122 137 151 171 191 210 228 246 265 

12 63 80 96 112 128 143 155 177 199 219 239 259 279 

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 

(10-year period, ADT growth rate 5% Implied, Rp. 1120 - US1) 
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A summary of these links 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 Ii 15 8 6 6 2 0 
Gowa 60 4 5 4 3 18 17 6 1 1 

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

48 54 53 45 48 60
 
28 45 49 32 38
 
62 54 68 56 41 42 46 50 42
 

In their previous Feanibltv Study Inventory Survey of March 1980, 
the OECF I conqultantq found tor seven other kabupatens in the present 
AID project studv arei a more concentrated grouping of traffic in the 
1-10 and 11-30 v,!htcleq per day class. The kabupatens represented in 
that survey were anggarail and Belu (1fr), Takalar, Bone, Sidrap, 
Pinrang, anO lnponto ('ioith Stlaltwtsil), which reported only one road 
with more th.n 100 ADr among 219 road [ink';, and 'ihowed 10 links which 
had no tr.tffic. 

The 1983 volut-woi for F re flct a ;I.iflar tendency toward grouping 
at lower levol ADT';, but ;owa ihow,; 35 road linki carrying traffic levels 
betweoei 51 ,and 200 AD. A.mong the 145 link'; counted In 1985, 16 links 
carry no tr iftc, or 1! ' of the tot il counte'. Thui may Indicate the 
tnvvntori)nof in Oaandonv,, road, o ,,r-bui dtng of the road network, or 
a road e rhtot;' i ovr,lue for repair. 

A sampling of the 1985 counti, to provide, fron each ADT volume 
clasq, an average volhii ind .mn averige compoiltlon of viohicle types 
associatel with that volume, furnihOe-i , ba.;i' for torecasting vehicle 
operatintg cost'; for the'ie voluns' over different rr-d classes. The 
lampla provided the following characteristicn: 
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ADT Volumes bv Road Class and by Composition
 

ADT Class 	 200-500 50-200 < 50 
No. z No. z No. z 

Car/Jeep 	 I11.4 28 35.4 28 7 24
 

Minibus 40 11 14.2 U .5 2
 
Lt. truck 65.7 18 30 24 4.5 16
 
Motorcycle 157.1 43 47.1 37 16.7 58
 
Average Total 364.2 100 126.7 100 28.7 100
 

Number of cases: 	 7 12 10
 

For the two road cases reported in Gowa as having over 500 ADT, a 
fourth road class ma, be added (the asphalt case). The percentage 
composition of traffic for these roads, in the order as above, is: 23, 

15, 16, and 46, with an average 550 ADT.
 

Application of the vehicle operating cost tables prepared in March
 
1985 for the Local Roads Comoonent, Main Report (Hoff & Overgaard,
 
Kampsax), specific to kabupaten roads in Central Java, NTB, and Bali, 
permits an analysis of the range of vehicle costs from "good" to "bad" 
conditions. For each of the above vehicle types, these designations will 
be use'i to infer that "good" exists in year 0 of the ten-year forecasts 
(a newly resttvfaced or re.worked road to appropriate standard for its 
class - and that this carries no cost through the forecast). In the 
years following, "bad" cond'4ions and costs will be reached according to 
the field reports of the short lifetimes of these roads; these will vary
 
in life by type of road. But because maintenance and rehabilitation
 
efforts are supposed to extend these road lives beyond the levels
 
observed with no maintenance, the forecast will indicate for the
 
non-maintenance condition (the null hypothesis, or "do nothing case"),
 
that from "bad" we can go to "worse." For this case alone, the rate of
 
growth in costs annually will be forecasted at one-half the annual rate
 
which arises for the years between good and bad cost levels (from good
 

design standard to end of service life). In this way, a full cen years
 
of forecast can be made, and this can provide for introducing maintenance
 
and/or rehabilitation according to cost levels identified with the
 
average for 30 kabupatens in the March 1985 study. This will permit a
 
measure of comparative effects upon vehicle costs, and may indicate the
 
proper timing of periodic works.
 

In summary form, the vehicle cost forecast for the composite vehicle
 
on each ruad class Is shown below.
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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 0-200 '.50 

Year Rp/km vehicle operating costs: 

1 58.0 71.6 77.7 72.8 77.7 97.8 

Rp/km In bad condition or at end of service life: 

3 148.5 134.9 

4 160.5
 

5 133.8 160.6
 

8 127.6
 

Rp/km in final year of forecast: 

10 143.3 200.8 257.8 577.4 346.4 415.9
 

In thiq forecat, the overlapping of gravel road classes which is 
part of the pre,('nt kabupaton road claniification system will be 
subjected to a two-plrt analy,;ig. This is deilgned to test the effects 
upon a gravl road of 1 high voIltMe of traffic (364 ADT) on an unsealed 
road, a low volt10 (021 ADr) on an tin;ealed road, and a "nominal" volume 
(al.o 364 AD) on a ,,.iii.! roid. In .'ach of thent ca'',, the volune 
fallq within the .,'utgnate, roil (I u.,;, jt for each road cla.-,, a 
diff.'re'nt ki[ni ot potonti 11 urt,un , may exiit. 

The co,;t toret' ;tj for th' qielect',,i AD voilumoe'' will also assume a 
1.7% tr-iffti vrowt'i rito anntLtilly, Il; 1i- the m'yVrago population growth 
rate for Nrr arnidrth ';ii la!,, Prov i -c,'. in the period 1980-1983. The 
method of for.i',,t Pi to ad! the' 1.1 t annually to inital ADT volumes, 
multiplied by Rp. Cot/k:3, mltiplied by 365 . 

Abstractl ,g fron the forec ,-itj of averige expected co'its per 
kilometer In the- '4,,rch 1e05 itud'y of 30 kabiupatenq (for the AD 8th 
L-uin), the 'iLvim.ry rabl,, following will nhow the amount of cost for 
routine, periolic, ind rehabilitation work, by type of road. 

'"
 

http:iLvim.ry
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Summary of Cost and Timing for Intervention Practices
 

Sealed Unsealed 
Asphalt Seal Gravel Gravel Earth 

ADT: 550 364 127 364 29 

Cost/km (Rp 000):
 

Routine 590 529 360 606 300
 

Periodic 2857 2223 2709 2709 1224
 

Rehab. 22400 17000 20000 15000 2709 

Year of Intermention:
 

Rout Ine annual annual annual annual annual
 

Periodic 8 4 and 8 5 4, 7, 10 6 

Rehab. 8 4 and R 5 4, 7, 10 6 

The qelection of the timing for periodic or rehabilitative work does 
not follow the previous estimate of years of road life in most of these 
41;e'. The reason for this lieq with the economic argument that the 

ioarchi for a correct timing mtu;t find that year-to-year period for Ohtch 
tho ri';, in vehicle costs i, greater than the amount of cost being 
inrrofhiet.(,, qo that the i-'.ing' in vehicle costs are at least equal to 
the" ,rotmt of input co.t:5. That i',, marginal revenue (savings) equals 
marvinil (co;ti, 1n' Liming I'3 at in optimum. For low volume roads and 
for ,otio h;gher "/olt.e roa&'. with ie';';er annual rates of increase In 
vhlcle,co,;t';, that p~irticular year wai either delayed beyond the 
qo-' ill.-l ';ervic lift of the! road, or w.iq not found at all. 

Arlothor re,,on for d,'laved intervention is tiat in year one of the 
forv. i t, tolhwitr, a yo ir 0 in which the road in brought to "good" cost 
1v.l ,i - vehicle,; enjoy the good, or minimum cost level, and not the 
high,- ,),,rq iior ited with quccee.ding years. For this same reason, 
rocitla. rniinterninc, ii not introdhuced until year 2 of the forecast (i.e., 
enii of y.Ir one). 

9.4.2.2 Comnaritive Vo.hicle 'qvings 

Each road t:eatment designed to intervene in the rise of vehicle 
operating costj on the unmaintained road base case must be assigned a 
cost-, ivtng function. The accepted fact that botr maintenance and 
rehabilltation perform cost-saving functions 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, typically portray t'affic of 
heavy trucks (6-tons and tractor-trailer compositions), measured rutting
and gravel lonse-i on the roads per vehicle pass, anti interventions based 
on tile Joint ri.;e fi vehicle and resurfacing costs. Low volume roads in 
such cases produce high savings resulting from routine, periodic 
mainten ice pract ice,' wuich cons;ist of relatively low-cost blading, 
shaping, and ,lurt ut! gravel replacement.;. 

The high levels of vehicle savings to lrge vehicles reported by 
such studies will not be duplicated on low-volume light vehicle roads 
which conrist about 50% of motorcycle,;. Rather, other questions may be 
asked th.,n the specific saving.. function,; of each intervention: i) What 
is the minimum or the maximtti e':pecred .iv n)gs? 2) Pow does the function 
operate oXartrlv? 3) W'hat are the real choice,; between routine and 
periodic maLintenance and rehabilitation, in cost, timing, and benefits? 

The foreca,-;t; which follow will attempt to answer these questions. 
Certain variabv,,, in the forca,,t which must remain fixed for the present 
analyst,; .;hold be later te,;ted by comnuter modelling to arrive at better 
or more opt intur ainweri;. The,;v variabl.q are ADT level forecasted for 
each road type; conpo,;ition of -\DT and therefore vehicle cost per unit; 
rate of triffic growth; comparative co,;ts of routine, periodic and 
rehabilitation work per kilometer; and therefore, expected savings and 
cost levels, and tim1Ing it;elf, wnich must vary as all the components of 
the forecast vary. For the,;e rea'ons, the folJowing assumptions enter 
the foreca.,t: 

Bisic ettm,,t.i of functions: 

Routine Ma in tonance 

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

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

3) Savings in vehicle co,.t arise, year-to-year, out of the 
incremental ri';e in venicle co,;t,; from one year to the next, as 
the residual dtffernce betwen the amount of rise and the cost 
of routine miinte,.anc,. That is, after deducting routine 
mointenance coit.,, the entire balance of the rise in vchicle 
costs is claimed aq a maximum sivings 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 
maintenance costs, to avoid cumulative effects not attributable 
to the effects of an annual program.
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5) 	 It is asserted 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
 
shown, relative to the alternative level of unmaintained road
 
vehicle cost levels in that year.
 

Periodic Maintenance
 

1) 	 Periodic maintenance should be introduced in the year in which
 
the incremental gain in savings is 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.
 

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

3) When periodic 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 is 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 
maintenance. 

4) 	 Because periodic maintenance involves overlays, re-sealing, and
 
regravelling, this is not a complete return to "good" or
 
minimum vehicle cost levels of year 0, as the road width and
 
general configuration are not being changed as with
 
rehabilitation/upgrading, although higher traffic levels now 
exist. Savings are therefore accounted as some intermediate 
level between minimum vehicle costs given by rehabilitation and 
that level given by routine maintenance. At the present, this 
is a convention, which assumes major work tasks for 
rehabilitation not encompassed in periodic maintenance: base, 
sub-base and sub-grade work may be re-worked for substantial 
improvement to vehicle operation. 

5) 	 In years following periodic maintenance, the annual rate of
 
increase in vehicle costs is taken as one-half the rate shown
 
by the forecast of vehicle costs on the unmaintained road,
 
until another periodic maintenance year is selected. The
 
calculation process then repeats as above.
 

/
 



Rehabilitation
 

1) 	 Rehabilitation is forecasted to occur in the same years as 
selected for periodic maintenance. These years approximate the 
reported life 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 it is rehabilitated, and no maintenance thereafter. 
Unmaintained road vehicle cost forecasts are used as the basis 
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 
rehabilitation year to obtain annual vehicle costs; 
rehabilitation therefore returns vehicle costs to their 
condicion in year 0, multiplied by the forecasted vehicle 
volume in year X. 

4) 	 En succeeding years, the rate of growth which obtains for 
vehicle costs on an unmaintained road will apply, as a rate, to 
the vehicle costs newly set in year X of the rehabilitation. 

9.4.2.3 Discounted 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: 
vcqicle costs annually and input costs of routine, or periodic, or 
rehabilitative interventions. As the base case, the unmaintained road 
forecast will show vehicle costs only, as no interventions occur. All 
alternative costs of treatment and their cost-reducing effects upon 
veiicle coit levels, will be compared with the base case to measure the 
total coqt reduction achieved by each relative to the base case. Savings 
over the base case are then compared for each alternative treatment. The 
re iults of this first stage evaluation are shown below. 
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Comparative NPV Sums of Costs and Savings over Ten Years 
(at 12% discount) 

Sealed Unsealed 
Asphalt Seal Gravel Gravel Earth 

ADT: 550 364 127 364 29
 

NPV (Rp 000/km) Costs: 

Unmaintained 
Rehabilitated 
Routine 
Rout./periodic 

103,755 
99,030 

100,416 
98,197 

93,793 
86,147 
89,613 
80,674 

39,108 
41,760 
29,549 
29,464 

174,138 
103,994 
147,602 
129,378 

11,751 
9,753 
9,685 
9,740 

NPV (Rp 000/km) Savings: 

Rehabtlitation 
Routine 
Rout./periodic 

4,725 
3,339 
5,558 

7,646 
4,180 

* 13,119 * 

(2,652) 
9,559 
9,644 * 

70,144 * 
26,536 
44,760 

1,998 
2,066 
2,011 

:t 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 40% under unsealed gravel conditions fcr rehabilitation, which occurs
 
three times in ton years in the forecast, and for a traffic volume on the
 
distinctly high side for a gravel road. The important instruction given
 
by the table above is that: 1) vehicle costs must be borne 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 treatmenti, and 3) low volumes of traffic on any road class (design 
standard) which approach the lower limit of those standirds will benefit 
the least from road treatments. 

The last :tatenent is underiored by the response of the sealed 
gravel road carr'ing the low volume 127 ADT, for wnich rehabilitation 
costs, incurred only once midway in the forecast, actually produce higher 
total costs than the unmaintained alternative. In fact, for such a
 
low-volume .oad, routine maintenance alone is almost as effective as the 
combination of routine and periodic maintenance combined.
 

* Selected as preferred 



- 84 -

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 is, in turn, less productive than simple routine
 
maintenance throughout the period. his 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 given road Lreatment
 
(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 thaL in some cases, depending
 
upon input costs and other factors, rehabilitation can provide the
 
correct answer, and in other cases the wrong answer (or, the worst
 
answer). In any road treatment something is achieved. In four out of
 
five cases, the combinarion of routine and periodic maintenance is the
 
least-cout solution compared to routine maintenance alone; but in two
 
ca,;es rehabilitation saves more routine maintenance (asphalt and seal),
 
and less than the combined effects of routine and periodic maintenance.
 
The combined effects are again to be preferred for low volume gravel but
 
low volume earth responds best to routine only. In only one case is
 
rehaoilitation to be preferred to routine or combined routine and
 
periodic maintenance: the test case high volume traffic on low volume
 
roid (gravel). 

For thiq last case, the htgh volume (364 ADT) started out in year 1 
In exceso of the design capacity of the 50-200 ADT Class IIIB road, and 
therefore obtains Itq preferred status from failure of the Year 0 design 
standard to accurately take account of the real level of ADT. This test
 
cag.e was visited upon the gravel standards, along with a narrowly
 
accentable level of 127 ADT for tne same gravel standard, to compare the
 
outznmes of higher and lower volumes of traffic on a road design which
 
begins to accent gravel at only 50 vehicles day, but for which the IBRD 
design standard requires 216 ADT (wnicn would place IBRD ADT in the 
sealed road cliss of 200-500 ADT IIIB class). 

Further conclu-,lons on the functions of these variations in traffic
 
level, input cost, timing, and 3ivings levels must await a computerized
 
version. With this model, other tc's may find the optimum conditions
 
for least-cot solutions to each of .ze five road types, using any of the
 
road treatment tools as appropriate to different ranges of traffic volume.
 

9.4.2.4 Benefits. Costs, and Marginalities
 

The second stage analysis looks to the preferred solution not in
 
terms of least total costs and comparative total savings over the ten
 
year period, but as the net gains received for the cost effort expended.
 
The same forecast yields annual cost data as inputs and measures annual
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savings as benefits. Their net present value sums (NPV) produce a
 
benefit-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 
coat effort), and a clearer picture of the incremental benefits bestowed 
by the separate function of periodic maintenance. 

This is also Important to the distributional 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 (the private sector) by substituting road outlays for a 
reduction in vehicle costs will never succeed in producing equal cost
 
shares. It was seen above that vehicle costs must be largely borne by
 
the traffic such costs derive from. They can only be reduced marginally 
by road treatment alternatives. So the marginal trade-off rate becomes 
more important, and this will be examined. 

'Pteabsolute relative cost shares which result from the forecasts 
above are identifiable from the forecasts. These show, for the different 
ADT volumes on different road types, how pcesent volumes of traffic 
affect this distribution. With higher or lower ADT voluwes, different 
cost shares would be represented. 

Relative Cost Shares as Percent Private and Public
 

Sealed Unsealed
 
Asnhalt Seal Goavel 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 aint. 97 3 97 3 94 6 98 2 85 15 
Rouit./P,!riodic 96 4 94 6 89 11 95 5 79 21 

it is seen that the high cost of rehabilitation usually undertakes a
 
higher share of public costs than does routine or combined routine 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 alternaives which are suitable for the same timing and same level
 
of traffic, accompanied by routine annual treatments at less cost.
 

The mar3inal costs and benefits of the same levels of spending as
 
forecasted may be reviewed below.
 

] 
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Comoarative Benefits and Costs of Alternatives
 

(NPV at 121, period 10 years)
 

Sealed Unsealed
 
Asphalt Seal Gravel Gravel Earth
 

ADT: 550 364 127 364 29
 

(Rp. 0001km) 

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
 
Ritio 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
 
Costs 3,143 2,819 1,918 3,229 1,599
 
Ratio 2.19* 2.66t 6.27* 10.20* 1.85
 

3) incremental Values of Periodic Maintenance
 

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

4) Routine and Periodic Maintenance Combined
 

Savings 10,393 19,723 13,724 56,684 3,559
 
Costs 4,434 5,407 3,641 7,509 4,293

Ra tio 2.34* 3.64* 3.76 7.54 1.55 

Selected aq preferred 

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

From this second-stage approach to comparative analysis, we learn
 
that the marginal savin,3s produced by present rehabilitation practices 
are generally less than the marginal savings produced by routine, and/or 
rontine-and-per!odic maintenance. Only two exceptions exist, one of 
which was previously identified in the first-stage analysis: 1) the cost 
of rehabilitation for the 127 ADT gravel road increases the total cost 
streau over the ten-year period beyond cost levels for non-maintenanee, 
and 2) the low-trafficked earth road case was previously seen to be 
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better served by routine maintenance but now appears to be better served 
by rehabilitation midway in the ten-year period. The comparative 
henefit--iost ratios 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 suvngs 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 
discounted, would have been incorrect. But in this case, only
"marginally" incorrect: the total differen:e 
in total cost flows
 
,liqcounted over ten ytars is only Rp. 68,000. But it is still Rp. 68,000 
pe'r kilometer. 

To better understand marginalities, comr,,-k the actual savings 
leveLs and coqt levels forecasted for rehablitation and for routine 
maintenance.* The difference between savings levels is Rp. 492,000, and 
,etween co.its is Rp. 79,000; for the added expenditure by rehabilitation 

of Rp. 79,000, iavingi is increased 6.22 tiries over the level of that 
o'tponditure (another marginality). This is well worth the incremental 
'oit. However, the attempt to implement a periodic maintenance program
 
for tldi road must come in at a higher cost than Rp. 79,000 - the 
incro'.entaL co't will in fact be Rp. 694,000. But the gain in savings is 
only Ru. 590,000, or even less than the added cost, and gives a .85 
bent-ft-o-it ratio (less than 12%). The reason for this is explained by 
colit 'urvei, and the relative point on this U-shaped curve at which the 

o!;t Input fall';. The sight-hand part of the curve indicates increasing 
co.;tq, and the point at which the extra costs of periodic maintenance 
mtit b!, hecause on that rise is also found decreasing marginal 
rQv'/itUq. The lower-cost increment of rehabilitation must be on the 

ecreinq; coit side of the curve, at which increasing marginal revenues 
ipno it. In industrial terms, the scale of plant is too small to permit 
lar._. incrementil investments, and only moving to a larger scale of plant 
(higher ADT volumeq) can move the new inve tent back to a lower 
cor/1irger revenue part of the curv.e. 

Witth theje two exceptions noted, it is shown to be generally true 
that routine maintenance produces higher benefit-cost ration than 
relhabilitation as now practiced. Vhereas rehabilitation of the low 
volune 127 ADr jravel road succeeds only in contributing more costs to a 
high cost cae, routine maintenance provides a 6.27 B/C ratio. It is 
also seen for thiq 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 incremental values ihown for periodic maintenance provide a 
guide to the selection of this optio": when B/C ratios are greater than 
those for routine mainteiance alone, the periodic option should be 
selected, as it will raise the total combined B/C ratio. When lower than 
routine, the total combined B/C ratio will fall. 

The second-stage benefit-cost ratio analysis gives a second 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 an,1 periodic maintenance are greater than the total 
%iavings of Rp. 9,559,000 produced by routine only. The combined 
maintenance programs were therefore selected. But the marginal analysis 
'1howj clearlv that the added periodic maintenance shows only a .98 ratio 
agaiast a routine maintenance of 6.27, and orings down the combined ratio 
to the level of 3.76. It i-i not an economic option. Routine maintenance 
alone is prferred. 

It remain'i true that total ,,iving'i ire higher with the option than 
without it. The marginal influence, however, shows that the cost of 
obtaining the added gavings i ' greater than the amount of the added 
savings, and bring'; down the "marginal efficiency of capital" - a rule 
that says every added coit 'ihould at least pay its own way. This is 
another way of talking about "decreaqing returns," or the "law of 
,dimtni;hling marginal efficiency." 

All of this ha'i to do with the properties of the U-shaped total cost 
curve, and the- relation of marginal cost curves and marginal revenue 
curveo. Te marginal cost curvle rises from the lower left of the U 
curve, bktects it at it- lowest point (a minimum cost point), and 
continui upwar,1 to the right on the inside of the U. This curve says 
that to the left of the intersection, added variable costs may be 
undertaken in tie pursuit of optimum company profits (vehicle savings) 
and minimum con IIy unit costs (compolod of fixed and variable costs, 
which together give the U shape to the total cost curve). As marginal 
coota (variable costs) are undertaken, the roads budget is moving up the 
marg;in.il co,it line toward a minimum unit cost point of intersection with 
the U, and correspondingly, down the left-hand side of toe U (total costs 
per unit are falling). But why expand costs marginally in this way? 
Where 1,ithe payoff? This is explained by the marginal revenue curve, 
which moves opposite to the marginal cost curve, and slopes downward to 
the right, bisecting the U also at the minimum cost point. Therefore, as 
marginal costs (added road expenditures) approach the point at which they 
may intersect, total costs are failing, marginal cost3 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 in an added unitary revenue greater than its cost.
 

/ U 
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When the marginal cost curve intersects the marginal revenue curve,
 
the maximum condition is reached. Total costs are at a minimum and the 
last added expenditure has produced the last and optimum level of added 
javings. Beyond this point, continued additions to coat are above the 
optimum level and total costs must begin to rise. At the same time, the 
revenue wnich Is brought in is falling. That Is, adding periodic 
maintenance to routine maintenance now produces a .98 B/C ratio, whereas 
the former mirginal cost of routine brought in a 6.27 B/C ratio. This 
relationship 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 option, but how also its selection becomes 
iub-optimum in the Lrainal efficiency of iLs application. 

In the real world, where costs per kilometer are fixed as bulk sums, 
vou cannot gLide smoorhly up the marginal cost curve, but sometimes find 
among alternatives that the lumpy investment carries you beyond the 
de';ired goal. F-ich of the kabupaten road types has its own U-shaped cost 
curve and related marginalities. From the earth class to the asphalt 
oii.;', they _-v be reoregented by a little industrial pLant, then a 
hf),t,-r one, foLlowed by a medium-size plant, and a large-scale plant. 

The qv(ile reprt-iented hern carry the meaning that, for the earth 
road, built to the q'cale designed to handle uo to 50 vehicles a day, 
routine and/or periodic expenditures (the marginal cost curves do not 
really care wnat the co.;ts are called), are worthwhile so long as traffic 
iqi growing to the leve of 50 vehicles per day. At 50, added 
etpendlture1 only increase input costs and total costs. It may be time 
to con'|ide: a trade-off to a larger scale of plant, represiented by the 
gravl roai. It a trade-off is made, the whole cost structure is 
ctng,.l, a new plant is built with higher fixed costs (the new 
inveiqtntiit but with potentiallv greater output and much lower unit 
cor|i. The great,2r venicle volume wnich this plant can accommodate is 
200 vehlrqles per ,lay, and you only have 50 to 100 vehicles a day now. 
Therefore you can eroand routine or periodic variable costs as volume
 
increaets and ac'iieve a reduction in total costs, which means more 
marginal revenues (vehicle iavings). At some point in future operation, 
th_i icale of plant will be performing at its optimum level, at or near 
200 venicles pf-:r day, and consideration should again be given to shifting 
total cost carve'; by moving to a sealed road, which can carry from 200 to 
500 venicles a lay. 

9.4.2.5 Simnarv and Conclusions 

A forecaqt of vehicle volumes and costs, reduced to net present 
values, may tise either of two methods of analysis: reductions in total 
costs from a base case, and the corresponding total savings, or a 
marginal analysis with a benefit-cost ratio. The marginal analysis is 
preferred, and is nor more complicated. It has special value in the case 
of timing and amount of periodic maintenance, which along with 
rehabilitation, are .ne only variables which may exist as discretionary 
costs for any road. 

/
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The comparative evaluation of a given level of traffic, each 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 life of 
the road. It is possible that the lighter vehicles which compose traffic 
on study area roads impart the lower unit costs which result in lower 
savings levels annually, longer apparent service life of the road (by 
which is meant that the cost of intervention is greater than the value of 
the savings for most roads having traffic levels which do not yet 
approach the design capacity of tae road), and that the imputed traffic 
growth rate of 1.7% is a rate that does not produce sufficient
 
year-to-year savings to warrant the incremental costs of even Routine 
and/or periodic maintenance, in the case of earth roads carrying 29 ADT,
 
but do warrant i 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. Periodic 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 
Wfo-caqted ADT levels. Periodic maintenance is nevertheless worthwhile 
foi the high-volume gravel, as its B/C ratio is still positive, though 
declining, and it is better alternative than rehabilitation, which has a 
negative B/C ratio.
 

3) Too much importance should not be attached to outcomes of this 
kind wnich must "fix" ADT levels, growtn rates, and traffic composition. 
klthougn they ari drawn from the project study areas as a sample of the 
wpighted average, they cannot reflect the range of conditions that are 
inherent 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 compositions of traffic, and the average costs associated with 
these compositions, may lead to reasonable identification of that ADT 
level wnich is the threshold case for upgrading (earth to gravel, gravel
 
to seal). If this level can be found, it will mark certain roads for
 
reiabilitation/uograding. 

4) Tho costs of intervention are derived from forecasted average 
exoected costs for the ADB study of 30 kabupaten, of March 1985, for 
other provinces. Costs may vary from these in future actual practice. 
Any further model-building must take account that all costs are variable 
costs, the more so 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. 
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5) The approach to the p:oject must constder that the forecast
 
basis k' ca,; above analysis assumed that in rear 0 each road type had 
been broughL to a level of design standard which, produced a minimum or
"good" vehicle cosa for that level of ADT. [r did not say who brought 
them to Lhis condition. It is unlikely that most roads will be in this
 
condition in the study area. But it was necessary to test interventions
 
for this environment only, because of the nature of the test: service 
live-;, Liming, kind and amount of cost associated with alternatives, and
 
present practices. The previous section explored the question of 
feasible levels of ADT for rehabilitatt.on, using a simplified IERD 
selection table. This section exposes the question of how to deal with
 
routine maintenance, which may be an alternative in the model, but is 
commonly a no-choice event following road improvement - and the mair 
focus of the institution-building and applied practices sought by the 
project. That is, routine maintenance is not commonly subjected to a 
selection or performance criterion. In normal practice, neither is
 
periodic maintenance, but it has been shown that it should be, and is an 
important ilte native to rehabilitation. 

6) It the project elects to rehabilitate a road, it will face 
co,,ts and ADT levels wnich may be tested by a simple reference table as 
niuggested by r!RD. That table may be converted to Rupiah relationships, 
1111d made more managelble by focusing on the narrower range of ADT levels, 
co-jts, savings, and growth rates, which will apply to the project area, 
avoiding the time-conquming effort of interpolations. However, once the
">,ooi" condition road is discovered in the field or selected for initial 
work, it is brought ta a state which bas presumably been justified by a 
given levpl of traffic. The presumption exists that the good state 
'mIould be maintained and that routine maintenance is the vehicle for 
thfs. In four caqes out of ive, it his been shown to be the earth road, 
2) 4DT ca,e e-ccepted. Even in tnat case, a positive benefit-cost ratio 
w.; identlfieri (1.35), and reprcsented no miserable failure alongside the 
2.06 ratio givpn by the one-time rehabilitation. For this reason, and 
becitise of thte direction of the project, routine maintenance should be 
.i as a nor-ial follow-or, to toad re,3toraticn or upgrading, not subject
to ;election. 

7) It is possible to make a further case that salvage values of 
roads maintained produce further economic values at the end of year ten, 
wnereas road-i unmaintained do not. In all caaes this would enhance the 
benefit-coqt ratio, and is nice to see, but provides very little by way 
of selection 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 is not treated.
 

http:rehabilitatt.on


- 92 

9.5. WORK PROGLAMS 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-based
 
screening procedures to determine which links are eligible for
 
reconstruction financing. Unfortunately, accurate and complete inventory
 
and traffic data were not available for estimatioa purposes at the time
 
of this contultancy - a complete traffic counting exercise ie 
recommended for the firit (i.e., preparatory) year of the project.
 
However, in order to determine new the general size of the program,
 
several assumptions and approximations were made.
 

The following exercise is thus illustrative only. Once reliable
 
data on traffic road inventory and conditions are obtained, the programs
 
will be verified.
 

9.5.1. Procedure Followed 

Work programs and budgets for reconstruction and maintenance were
 
developed based on the Inventory and road conditiou data collected from
 
each DPUK/Cabang Dinas. The I,.dividual kabupaten inventories according 
to road type and condition are 3ummarized for each province in Tables 16 
'In'd 17. These summarie'i are only for the initial 14 kabuparens. The 
provincial summaries were tabulated according to the existing practice of 
vlassifying roads into onLy thr.e typei: "asphalt," "gravel" and "earth" 
and according L) the reported road condition. 

In orfer to detrnine what work is needed it was necessary to 
,ititrbute the inventory kn 3 among the different types of road that are 
actually fouri in the network,3. From that distribution is it easier to 
vta;talize what work hai to be done. Since the kabupatens are reporting 
,1oV km of each :aisification in good condition, it was assumed that 
thos e km were in ,cceptabl,! condition for maintenance. A small 
percentage of thi,aqphalt road] in moderate condition was also assumed to 
be in acceptable ,'ondition for maintenance. The rest were considered 
unacceptable for naintenanc, and therefore in need of reconstruction, if 
the traffic count-i o ju-itIfled. 

Te nurobern in Lhe far left margin of Table 18 are the total km 
(,iummarized from Tables 16 and 17) as reported by the kabupaten for 

-ihaLt," "gravel" and "earth" broken down according to their own rated 
'ondltionsi; good, moder-ito, damaged and heavily damaged. The 
percentageij are for the km of each condition based on the total of all 
the kabupat,.ns, or 10,813 ku. 

Based on the coaiultant's field observations, discussions with the 
kabupaten officials, and the personal obaervaLioni of the local 
consultants who collected tne data, the total km were distributed to Lha 
various types of road (the figures in brackets (Iin Table 18). Next,

the km per each type of road were distributed to either acceptable for
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Table 17
 
ROAD INtVE1TORY: NTT
 

ASPHALT GRAVEL EARTH 

G HOD D 11D 70T I G HOD D liD TOT rG MOD D 11D TOT iTOTAL 

KUPANG Km 15 7 - - 22 69 111 199 49 4281- - 90 216 306 756 

rTS Km - 8 - - 8 - 291 - - 291 -1131 - - 1131 1430 

BELU Km - 1 - - I - 209 82 - 2911- - 202 - 202 494 

HANGGARAI *Km - 27 8 - 351- - 171 10 1811- - 1133 67 1200 1416 

NGADA Km - - - 112 33 1451- 50 119 .686 855 1000 

SIKKA Km 20 9- - 29 129 37 8 3 77 146 54 79 46 225 331 

SUMBA BARAT Km - 16 - - 161- 226 56 10 2921- - 52 104 156 464 
I 	 I 

NTT PROVINCE I 35 68 8 - 111 98 874 628 105 1705 I 46 1235 1675 1119 4075 5891 
TOTAL I 2% 29% 	 69Z 

G 3 % MOD - 37Z D 39% HD - 21%
 
Good Moderate Damaged Peavily Damaged
 

• 	P.T. Hasfarm data Incorrect. During the field visit the Chief, Road Section confirmed that the
 

above data are correct.
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Table 18
 
DISTRIBUTION O KILOMETERS 

3rd Trial - 12 July 

Work I 1ST YF.R RFCONI rRUCTION 
Before Work (Actual Type Program IROUTINF & Pk3IODIC1I 
and Fxlittn. Cindlitlon) I ?IAINTt 1AiE 1RILAnILITArlOt I nFTTrRmI.T 

P Aa;ialt tjncretn I - I 	 I 
(Nex.I 	 Acceptable (,.e.) I_ 

Unacceptable teg•) I 

P FNneLratlon T 
*ASPIIALT" lacadam Pavement I Drop 

ROADS 14281 Acceptable ( lo) I 100 37 _ _ 

Unacceptable (32)IF
C - 139 - 11I 328 - 121 - 2071 

S 81tAlnoua surtace i 
H - 597 6t Treatment I 

[Neg. I Acceptable (Nee.) I 
D - 263 - 21 Uncceptanle (NCR.) I; 

111 	 . 59 - 12 5 Penetration .Seal I 
Over Macadam I Drop

T - 10518- 1O 16301 Acceptable 1ISO) i 150 3 I 
Unacceptable C4h0) 1 7[ 

I 4o - 178 - 3021 
S Penetration ,'am i 
Over Apprepare/,ravel I 

I[Ne.] Accertnhle 01.) I_Unacreptarh1e (i ,e.t-- i 

C 6ell-rrafel IT 
AArerate/Gfarvel I Drop 

(24,81 Acceptibe - ( 13) I 135 + 37: 
Lnccept o7_nTjTYi T--)--

__113 41 721 
"CRAVFL" U W4ter-bound I T 

C 

H 

ROAS 

- 339 

- 12.52 

-

-

31 

12% 

115001 
lt~rau. 

Accertihl, 
Unacceta1 l 

C 1,let tteri 

(l,.v.) 
-I1i 

t 

I 
I _ 

]_ 

I 

_ 

_ 

_ 

I 

r1 
11406 

1 

Drop 
7. 

- 1028 

I 
I 

" 3n18 94 

SurfACIng I Drop I 
D - 132A - 122 13701 Aceprtihl. (21.) I 204 372 I 

Unacceptbl. l, i TIT 
liD 699 - 6_ I 166 - 62 1041 

L Telfori T I 
T 36111 - 33Z 

(15001 
-
AcceP.I 

I 
(N.e ) I 

Drop
73Z 

I
I 

UnAccep t ,l; T--J I 
W1'05 - 1028- 3771 95 

lw'ro tasrt, I 1I - I 

ROADS - I I Orop I 

C - 170  2% 
161371 Arccprabhl 

U,_.%cceptoole 
(170) I 
YO7r 

170 I 895 I 

H - 1561 - 25% I 514 - 512 " 6291 126 

O - 2140r* 25% 
P - Paved ; Sealed C - Gravel E - rarth T - Total 

lid - 16136 15 
C/S - Gravel to Sealed E/C - Earth to Gravel 

T - 6137 - 572 

/: 1
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maintenance or unacceptable and in need of reconstruction (the figures in 
thetarentheges ( ), if 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 roads. In the 
gravel and earth category, ontly those km in good condition were felt to 
be in acceptable or maintainable condition. 

Next, those kin in 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 
rehabilitatlon and betterment., None of the existing "asphalt" roads were 
considered for betterment hecapse an upgrade from a sealed road would be 
asphalt concrete pavemont. Tha.t kind of road would require a very high 
ADT and Is not thought to be a likely degign class for kabupaten roads. 
It wag felt that a perrentage of gravel roads (25%A) and earth roads (20%) 
which are earmiarked for reconst'uoction might yield significant traffic to 
jsti fy upgradItng to the sealed and gravel categories, respectively. 

Finally, and mo,;t important, there are sufficient funds in the 
propo,;d USAID loan to allow only for recontruction of about 20-25% of 
the entire network. 1here are algo a signifirant number of existing 
gravel and earth roadi which (1o not carry enough traffic to Justify even 
their current type of vonitruction. 'Terefore, due to expected low 
traffic and not enoug;h fund,, to recon:struct all the km in bad condition, 
70' of th. ,,narcceptablo gravetl cla,;'ufication and 89% of the unacceptable 
earth cl,-sit ication were dropped from consideration. 

9.5.2. Rorcor;true t on Prog,ram 

Tabl!1) '1how, a ditributtion of the eligible km over the years of 
the proje!ct durtn, which civil works will occur. The distribution of the 
work wa- a,,.:un,!d to be be.it if It would start at a reduced level, 
gradually Incr.v,,, and finally taper off so as not to be too great a 
load or a uidden end of work tor the construction industry. The 
percentage-, were di.;tributed a follows: 

YFAR: 1gt 2nd 3rd 4th 5th 6th 

Perct-.,tage: 10 15 20 20 20 15 " 100 

/ 
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Table 19
 

WLONISTRIUCTIONPIOILAi SOUTHSrAIVES1 ANDHTT 
3rd Trial - 12 July 

REICNSTRUCTION I FIOGMJ I I lt YAR (102) I 2nd YEAR(152)TOTAL 

PRKRA I Rehabilitation tru't 11 Rehabilitation Dtr-it IRehabilitation Btrm t
 

TOTAL PROCWAI I p S C L C 6 r P , E G 5 E a P S c£ c
FII LcI
 
2304 - 222 1207 303 931 629 189 125 II 21 30 93 63 19 13 131 45 140 94 28 19
 
Tm 1 2384 II 240 I 375
S SULSr. IIII
 

PXINA-- K This Year II I
 
61- f.i Total Km 112 17 20 12 - - II 1Ok, I 13km
 

1ORAP Ka This Year II T
 
25 - 45% TotalKm 1 90 130 45 7 13 I 30km I 45 ka
 

SII _ _ _ _ 

WA10 km Thisaear I II I
 
203 " 231 Total al 112 18 87 54 1814 11 20km I 30kI
 

BORE ka This Year II 
285 - 26% TotalKa 139 56 109 49 22 10 11 30km I 45 km 

ULVU*HBA TiYer 1 II 
lq0 " 241 Total 118 26 73 48 15 10 11 20km I 30 ka % 

,T7W II ____ I 
,JJEIEPOW0 Ka This Year II I 

126 - 211 Total KC 11 16 75 9 15 - 10 k 20 kn 

cO)WA Km This Year I II I
 
135 " 252 Total K 1 10 14 66 25 13 7 11 10km I 20 km
 

_T _ _ _I II I !. 

PROVINCE r19 77 475 204 96 41 11TSUBTOTAL
K. I--- 25-- iI- 130 - 250 - - IN.T.II
 

KUPANG TI II I I
 
172 , 231 Total a I- 102 32 21 17 11 15k I 25 k
73 II ___ __ I 

'.T.S Km This Year T I I 
251 - IR, Totalih I 8 83 119 17 24 I 25km I 33 km 

BELU KaThiL Year J T
 
121 - 241 TotaL X I- 83 21 17 - II 1km I 20 ka
 

WCC.W Km this lear T I
 
224 - 16% Total Ka I? 11 50 126 10 23 II 25 k I 35 k
11-''6 _________________ II _______________ _______________ 

NCAD ka This Year I H T
 
160 ',162 Total h I - 41 90 11 18 1 153k I 251k<
 
TIII I
 

hs 1 I
 $SJO(A" x hear e 


40 " 122 Totali] I - 5 14 21 - - II mkI
 
Year I II -I
SUKBA WA7 )= Thist 'ear I II I 

126 - 27? TotalKa 1- 10 83 16 17- l0k.11 I 10 ka
 
___ __ _ I II 110____0
SAVN£ T 13 26 456 425 93 84 II I
UBTOTA1L 


ha I 1099 I I 110o I 170 

P-Paved; S-Sealed; G-Gravel; E-Earth 

G-S-rave-G-ErthtotoSeald;
Gave
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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 a burden on kabupaten staffs. A review of past experience 
shows that DPUKa have been tendering up to five or more road work 
contracts per year and implementing a combined force account and contract 
value of Rp. 430 million in road work per kabupaten per year. There 
will, however, have to be improvements made in contractor supervision
 
procedure.3 (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 emphaqized again that the calculated program is 
illustrative, and that the actual distribution of works during the 
project will be made based on annual screening, which will be based in 
turn on mea.lorea of traffic volume. 

For gravel road recon-tructlon, the AWCAS method of construction by 
stages* using well-graded crushed aggregate is prefered because it 
provildes a durable surface appropriate for that volume of traffic as 
specified in the Kahupaten Road Design Standard. (See Section 9.1.) 

Becauie no data were available in the inventory for bridges or for 
calculating unit costs, bridge reconstruction was estimated to b,- 10%of 
the teconitruction program. This compares with 6% in the ADB Rural Roads 
[1 Project and 13Z 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. 

Thebudi.pt for the maintenance program was prepared in the same 
sinner aq for the recon,,truction program, multiplying the unit costs by
the e,,timated ktlometer,, for both the first and last years. The total 
kilometers to he recon'tructed for each type of road were added to the 
fir,.t year kilojeter'; for the e-,ttmate of the maintenance program in the 
year follwing the last year of reconn;truction, labeled the 7th Year. As 
in the recon'.tructi n program, bridge maintenance costs were estimated 
directly using 0% ot the total mainte:nance programs. See Table 23. 

It I,; assumed that the maintenatice program will be funded by the 
GO1. The unit costq 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.
 

http:Thebudi.pt


- 100 -

Table 20 
BUDGET FOR ROAD AND BRIDGE RECONSTRUCTION PROGRAM
 

3rd Trial - 12 July 

Unit Total 
Cost Coat 

Rp(000)
 
per Km x m " Rp(000)


ROADS : 

Rehabilitation
 
o 	 Rebuild Paved Road on 35,000 207 7,245,000 

Penetration Macadam Pavement 
o 	 Rebuild 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
 
" 	 Graveling on Existing Earth 22,000 126 2,772,000
 

Subgrade
 

Total Betterment Cost: 315 Km 8,253,000
 

Subtotal 	Road Program: 2,384 Km Ro. 46,801,000
 

BRIDGES: 
Rehabilitation & Betterment 

Assume 10% of the reconstruction program 

Subtotal 	Bridge Program: 5,199,000 

TOTAL ESTIMATED DIRECT COST ROAD AND BRIDGE 
RECONSTRUCTION PROGRAd: Rp. 52,000,000 

GOI/USAID PARTICIPATION
 

Assume: 	 701 USAID Rp. 36,400,000,000 - $32,500,000 * 
30% GOI Rp. 15,600,000,000 

Note: Not Include,: individual project administrative or indirect costs, 
allocations for equipment purchase, TA, research, etc. 
asume Rp. 1120 - US$ 1.00 
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Table 21
 
MAINTENANCE PROGRAM:
 

SOUTH SULAWESI
 

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

3rd Trial - 32 July
 

YEAR I1ST I 4th I 7th I 
TYPE OF ROAD S G E S G E l S G El 

PINRANG Existing - 389 Km I - I 
Km Increase Network I I 29 20 12 I 
Total Km 45 108 - I I 74 128 121II I I 

SIDLNRI-NG R-.APPANG Existing " 638 Km 1 1 I 
Km Increase Network [ 1233 45 71 
Total Km 166 j299 45 7II I 

___ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ I 
WAJO Existing - 869 Km I [ 

mbncrea,e Network I 48 101 54 I 
Total K 
 48 101 541
III I 

"0,14C Existing a 1099Km II I 
Km Increa ie Network I 117 119 49 1 
Total Km 20 35 42 I137 154 911III I 

SII I~iA -

Fm Increase Network I I 59 83 48 I 
Total K - - I 166 83 +81 

B Existing 786 Km I 

II I I 
___ _ __ _ _ _ _ I _ _ _ _ I _ _ _ _ _ _ _ _ 

JT2 Pi'OTO Existing 1 594 Km I I 
Km Incr!i'3o Network II42 75 9 
Total K~m 37 85 82 I 79 160 91 

(;WA Existing - 548 Km 1 
YK Increi'e Network I I 37 73 25 
Total Km 128 13- I 65 86 25 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 
I 

_ _ _ _ 

1 
I_ _ _ _ I 

;?7 -L PROVINCILL INCREASE Ka I - - - 1 565 3516F 27
")VINCIAL MAINTENANCE TOTAL Km I 203 241 124 _ 768 757 328 

i,
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Table 21 (continued)
 
MAINTENANCE PROGRAM
 

SOUTH SULAWESI 

YEA.AI 1ST I 4th 7th I 
MAINTENANCE ('REWS CALCUIATED AND ICalc. Assign I ICalc-. AssIgnj
ASSIGNED I I I I 
PINRANG Routine 	 Routine 1.9 2 [ 	 2.6 3 -

Smoothing 0 > 	 >0.3 -10.3 

Periodic Resealing 0.1 A I 
 0.2 . \ 

Regraveling 0.2 I 0.3 1 I 
Reshaping 0.5 J 0.7 1 J 

S IDRAP Routine Routine 1.1 1 1 5.6 6 V 
Smoothing - - I 0.1 

Periodic 	 Resealing 0.2 * I 0.9 
Regraveling -	 0.1 
Reshaping 0.2 

WAJO Routine 	 Routine 1 2.2 

Smoothing - I I 0.1 (-

3
 
I
 

PeriodIc 	 Resealing - I I 0.1 * 
Regraveling 10.2.- 1 I 
Reshpaing - I 0.8 J_ 1 


BONE Routine Routine 1 1.0 1 1 4.5 
 5 
Smoothing 
 10.2 ~' Periodic 	 Resealing I 0.1 * I 0.4 J0.6 -
Regraveling I 0.1 0.3 1 
Reshaping _ _0.4 {_1.3 I

BULUKUMBA Routine Routine 0.1 - i 2.3 3 T 
Smoothing - - 0.3Periodic Recealing 	 * I 0.2 

Regraveling - I 0.2 i 
Re'haoingI - I 0.6 1i 

JENEPON[( Rout in.- Routine 2.2 2 1 3.6 4 
Smoothing 0.4 (- I 	 0.6 1 

Periodic 	 Ren;ealing 0.1 * I 0.2 * 
Regrave tng 0.2 I 10.4 1 I 
Reshaving 0.8 1 I 1.3 

dk'1A Routine 	 Routine [ 0.6 1 1 2.2 3 1 
Smoothing , - - J0.3 

Periodic 	 Resealing I 0.1 * 0.2 
Regraveling J - - 0.2 1 
Reshaping I 0.1 - _ 0.5 1I 

TOTALS Routine 	 Routine T 	 7 1 T 27 T 
PROVINCE Smoothing I - I 	 1 I 

SUI.SEL INriodic 	 Reqealing I * I * I 
Regraveling I 2 I 7 I 
Reghaping I I2 	 5 

* Most district. only need an average of 0.2 crews for resealing. Perhaps it is best
 
have rhis work perfor-med by the DPUK Reconstruction (Force Account) Crew. Even though
SIDPP has enough sealed Kin to warrant its own crew, keep all the kabupatens uniform. 

I RVSOURLU (\LLUI\TIONS No. ot Kilometers/Crew/Yearl 
I__ 	 Typo of Road - Inventory I

I KABUPArl21 ROAD 91ME WORK [ Sealed I Gravel I EarthI 
I Routine Routine I 60 I 100 I 125 

Smoothing I - I 400 I 400 
I Periodic Resealing I 350 I - I -

I gegraveling 	 450 I " 
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Table 22
 
MAINTENANCE PROGRAM
 

NTT
 

3rd Trial - 12 July
 
(number of kilometers that be maintained in years one and seven)
 

YEAR I 1ST 4th I 7th 
TYPE OF ROAD F S G E S EI S G E 

KUPANG Existing - 756 Km I 
Km Increase Network . [I21 119 32 
Total Km 20 69 I 41 188 32 

T.T.S. 	 Existing - 430 Km I I 
Km Increase Network I 25 107 119 1 
Total Km I 25 107 1191III 	 I 

BELU Existing - 494 Km I 
Km Increase Network I 17 83 21 
Total Km -- 17 83 21 

MANX(;,ARAI 
Km [ncrea'-i 

Existing -
Network 

1416 Km I 
I 

T 
I 28 75 126 

Total Km 5 -II
I __ _ _ 

- I 
I _ _ _ _ 

I 33II 
I _ _ 

75 126 

_ _ I 
NCADA Fxisting 1000Km I I 

Kn Increase Network I I 11 59 90 
Total Km - II - - I 11II 39 90 

S I KA Existing 1 331 Km I I 
Km rnctease Netork I I 4 14 21 
Total Km 22 29 46 I I 26 43 67I' 	 II
 

SUMIJA BARAT -x,,ting - 464 Km I I 
Km Increase Network I I 27 83 16 
Km hiwreae - - - I I 27 83 16II 	 II 

YL\RLY PROVINCLU. INCREASE Km I - - - I 1 133 540 425 
PROVINCIAL MINTENANCE TOTAL Km I 47 98 46 I_ 180 638 471 

7.)
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Table 22 (continued)
 
MAINTENANCE PROGRAM
 

NTT
 

YEAR I 1ST I 4th I 7thMAINTFNANCE CREWS CALCULATED AND ICalc. Assign ICalc.I Assign
ASSIGNED 
 I__ IKUPANG Routine Routine 1.0 > 1 T1 2.9 > 3 

Smoothing 0.2 .I 00.6
Periodic Resealing 0.1 ' * 0.1 " 

inRegraveling 0.2 " 11 0.4 " Reshaping 
 0.3 _1.1 1T.T.S. Routine Routine F  2.5 3

Smoothing . 0.6Periodic Resealing " I 0.1
Regraveling 
 - I 0.2 
Reshaping 
 - I_1.1DFLU Routine Routine T - I 1.3 2 
Smoothing


Periodic Resealing 0 
00 

Regraveling I - I 0.2 
Reshaning I I- 1.5

MANCGARAI Routine Routine 1 0.1 - .
Smoothing I - -

Periodic Resealing I 0.1 * 
0.5 
0..1 

Regraveling I - 0.2 
Reshaping 
 I - - 1.0 1NGADA Routine Routine T  1.5 2 
Smoothing I - 0.3

Periodic Resealing I  0.0 
Regraveling I -Reqhaping - 0.1I - 0.8 1SIKKA Routine Routine 
 11.1 1 7 1 1.3 2 
Smoothing 0.2 I 0.3 

Periodic Resealing I 0.1 * 0.1.Regraveling I0.1 
 0.1 
ReqhaDing I 0.3 I 0.5 -
SUMBA Routine Routine 
 T - r 1 1.4 2BARAT Smoothing I - I I 0.2

Periodic Resealing I - I I 0.1Regraveling I - I 10.2 
Reshapin; I I_ -

TOTALS Routine Routine 1 
0.5 

2 1 T 17 
Smoothing I I - I

N.T.T. Periodic Reqealing I * I I ,
Regraveling I 2 I I 7 
Reshaping - I4 

• AU districtq need le v; than 0.1 Resealing Crews. Perhaps it is best to have this work
 
performed by the DPUK Reconstruction (Force Account) Crew.
 

I RESOURCE .LCULAIONS I No. or KliometersiCrew/YearlI Type of Road - Inventory 
KABUPATFN ROAD MrCE WORK Sealed Gravel I TEarth I 
Routine Routine 
 I 60 1 100 I 125 I

I SmoothIng I - 1 400 I 400 II Periodic Resealing I 350 I - I - I
I Regraveling I - I 4501 - [ 
[ Reshaping - 200 200 

/,. 
'/
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Table 23 
3rd Trial 

BUDGET FOR ROAD AND BRIDGE MAINTENANCE PROGRAM 12 July 

I Unit I latYEAR I I 7th YEAR 
TYPE OF MAINTENANCE I Cost I Total I I ITotal 
WORK I IJKmI I Km Cost 

I	Rp(000)I I I Rp(000) Rp(OO0) 
per Kim i-

ROADS:I 	 II I 

Routine and Periodic I I{ { 
Maintenance I I 

o On Paved and Sealed RoadsI I 

- Routine Tasks 
- Periodic 

510 
680 I _I _ II 

II
'ii 

,'J , 
I 

I 
Subtotal Paved and Scaled I 1,;19-0 1 1 2501 297,500 I 9 1,128,120 

o On Gravel Roads
 

- Routine Tasks 360 ",I 
- Smoothing 70 I 
- Periodic Regraveling 800I 

- Periodic Reshaping 255 I I 

Subtotal Gravel 1,485 1 1 3391 503,415 I1 1,396 2,073,060I 	I II I 
o On Farth Roads
 

- Routine Tasks 150 I 
- Smoothing 70 
- Periodic Reshaping 255 I II I_ II 	 I 

Subtotal Earth 1 -4-5 1 1 1701 80,750 I 799 I 379,525I I I _ _ _ I I 
SI 31 881,665 I,I 3,580,705 

BRIDCIES:
 

Assime 10% of the total 
Maintenance Program - 97,963 397,856 

Subtotil Direct Ruad and Bridge 979,628 3,978,561
 
Maintenance Program
 

Administrative Cost @ 35% 	 342,870 1,392,496
 

TOTAL ROAD AND BRIDGE 1,322,498 5,371,057 
MAINT NANCE PROGP - -- ---. -.. .. 
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9.6. EQUIPMFNT PIANNLNG 

The characteristics of the equiprent fleet should be related to the
 

equipment needs for the maintenance and reconstruction work to be
 
performed and on the availabIlity of existing adequate equipment to do 
the work. 

9.6.1. Ftquipment Needs 

Maintenance eulpment. The criteria adopted for calculation of 
required quantities or maintenance equipment are described in the 
following pagesi. 

The first step is 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 Activitio'
 

1 Dump Truck (3.5 ton)
 
1 Rand Compactor
 
1 Paddle Wheel Mixer (for cold mix), 0.5 3
 

2) Smoothing
 

1 Motorgrader (100 HP) 

3) Reshaping 

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

4) Regraveling
 

1 Motorgrader (100 11P)
 
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 is a periodic maintenance activity. It will be 

performed by the reconstruction group while doing single and 
double surface treatment until such time as there is enough work 
every year to occupy a complete resealing crew. The equipment
 

needs for resealing are considered under reconstrt. tion group
 
requirements.
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5) Reseallng 

1 Asphalt Sprayer, 800 1., towed
 
2 Dump Trucks (5 ton)
 
2 Tailgate Chip Spreaders
 
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 kabupatena 
should have equipment for: 

* Routine. Activities,
 

* Smoothing and 
* Reshaping.
 

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

nhe next qtep is to obtain the number of crews required for each of 
the maintenance activitlej. Tle calculated number of crews were shown In 
Tables 21 and 22, tot the hginning of the first and seventh years of 
operation. flic calculated number of crews are given in fractions. A 
rational approich was taken to combine the fractional amount of work 
reauiro for vyqnipment of the same typ,!. For example: smoothing, 
rk-;haptn, and regraveling all require a motorgrader. The sum of the 
fraction,; of notorgrader nevded for each activity gives tile total number 
of reqoired ,notorgradorg. If the sum ig above a full number, for example 
1.1 or 2.1, then an additional unit is added. Tables 24 and 25 are 
,,,anpwie of the c Lculariong done for each kabupaten. They summarize the 
rclcul itod atri .t;gtvned qiantltie,l of equipment required in the 18t and 
7 v r of operatton,;. A complete get of tables for all kabupatens is 
in t.e Ann,',x-;. Thie same reasoning applieq to other type of equipment 

a*rh,i: 

Vibratorv Roller; (needed for re'jhaping and regraveling), 
Wa ter Tank Truck:; (for reuihaping and regraveling), and 
Dump Truck', (for routin,, activities and regraveling). 

ind compictor- are ,';ed for pot-hole patching of asphalt-paved 
gurface. Ppral';e tht'i activity is not done all the time, the quantity of 
hand compactor,; needed I'; e,timated as a fraction (50%) of the number of 
routine! ictivity crews. 

Paddle wheel mixer quantitlei are calculated as one unit per 
kabupaten. Thi7i tnit will be located in the workshop yard to prepare and 
stock cold mix for pot-hole patching. 



Table 24 

E=UPIDJT HEES FOR AMNA.L ROADK NflfAIC FROCRAN 

PRVINCE: SOUTh SULAS I KABUgATLY: PIWLA C TR: le 

KAITZ1CT{-.CE ACTIVITY N UMB.EE I ilrm.n - Per Crew I 
ITENI TITLE O.- | . np I ?:or eel I istra I I Wheel MGorcretal0? I V1brat. -4ter bed Hand Paddle 


I I C.-.'S I TruCkI Crsmerl Lclaler I Roller :ruck I Truck I Co-zact.! Itizer I xiger
 
______________ T___ _____. I______ T T T_____ T ______________ ____ 

1 [ Rourfoe Actl'.'lteai i .. ] I.' - - T - - T i 1.9 1 - I
~o'laI 03' - V O 3i - t - T - 7 - 1 - I
 

*Y i Aeie V IF - V t 1 - 7 .5 I u 5 - - 
___ _tr_________ 0. 2 1 4 0 z 1 0.2 7 2 I .2 - - 1 -


SI tOter II -. - - 1 - i - I T i 1 T - I 1.01
 
I lTotai Calculated I U.2 I.31 0.7 t U.; 1 1. 1..9 1 i. 0

- - -I---------------- I - ..- I----I I - I--- -- I--------I - ------- - - -  -..
 
I Tota1A.s1 led I Ii I 1 I I I 1 Ied 1 1 " , I 1 

-- -------------------- I...... ... !....... I- -.---- -I--------I - - .----

kOTE: TOTAL CALCLLAT.D quantltles of q.uipent per crew reflect tle equipment needed In tRe let year of malitenance 
operations 
TOTAL ASSIC'IED quantitles 4f equipmot per crew reflect the equipment me-ued Zz.h the 3rd year but delivered at 
the tegincl4 of the let year of rsilteacce operations. I 

a Water tack truck to not needed for resl.aping activity when the sutface is moist. 0 
as Duap trucks are needed for regravellng an a complete group of 4 units. a 
too Hand coapactors ace needed as approx. one-half of numher of crew& for routine activities. 
ass Paddle wheel aleer Is estimated as one unit per kabupatem. 

http:Tota1A.s1
http:KAITZ1CT{-.CE


Table 25 

ECVIPM FC NEUS FOR A-.K'JALROAD AIMfENACE FROGPAH 

YMARA 7thPROV4CZ: SOUTH SUL.AWJESI LM.UPATF, P I AS; 

T .AItTE.NCE ACTEVLTY N __E__- __,_el , nt - h'r Crew _ 

atr iflat fLed1 H.nd I Paddle iflaeel I Concretel
I1T-Nl T,171-E OF i Dp cor -tee . i 
I 	 I CEWS I Truck Corlder|L.a-r I Fller I Truck I Truck I Coaract.I iter I Miser I 

2 6 1 2.b I I - I .b 1 -. I - I 
12 t:,:ie , I- I u. I - 1i j . i 0.7" 1 -- I1I -- 1IIi 

aI r- P I 	


ieaveltq1 r 3 0 3 0 3 1 - I - t - I.3 03 r 

J .5 __Ot?__r I -- I i I 1.0 - - 1 	 1.0 

I 	 ITotaL Clculared I 6.6 ri.3 1) 3 1 . I I 1 1.0 2.6 2.6 1.1.0 

------- ------ I--------- ------ ---... 1-------- - I I II I---- I .... 

I I Total Assigned I 7 1 2 I 1 I 1 1 I 1 I " I '" I 1 I 

,.apent per crew reflect the equipsect needed In the 7th year of mintenanceNOTE: 	 TOTAL CALCMATED qusntties of 

TOTAL ASSIC-.O quantities of equipaent per cre- reflect the equipzent needed In the 7th year but delivered
 

at te beginnlarg of the 4th year of maintenance operatiois.
 

S Water can-ktruck is not needed for reshaping actLvity hen tie surface Is moist. 

Dump Trucks ere needed for regraveling as complete group of . units. 

*' Hand compactors are needed a& approx. one-half of number of crews for routine activities. 
e's Paddle wheal aizer iS estimated as one unit per kabupatan. 
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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 is needed for regraveling operations. Whenever this 
operation in performed on a scale requiring a regraveling crew, one wheel 

loader will he added to the list of required equipment. A regraveling 
crew is 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 is 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 i s t and 4 th 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 is in the Annexes.
 

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

Reconstruction FAtitment. The following criteria were taken into 
consideration tor ,eLecting the types and sizes of reconstruction 
equipment:
 

1) The type of road and number of kilometers of reconstruction work 
were shown in 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.
 

5) 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.
 

.ypesand 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 MINTENANCE EQUIPMENT 

Kabupaten: PINRANG
 
Province : SOUTH SULAWESI 

III Recuired at
 
IITEMI TYPE OF EQUIPMENT I Beginning I Beginningi 
I NO.1 lof 1st vearlof 4th yearlI I i 

I 1 DumD 
__ 

Trucks, 
__ 

3.5 ton 
_ __ __ _ 

1 
__ 

6 
_ 

1 
_ 

7 
_ 

II 
2 I Motorgrader, 100 11P 2 

3 
--

Whpl Loader, 1.2 m3 i 
T 

I 

4 Roller, Vibratory, self-proDelled, 6 tonIi I 1 1 iI 
5 IWate.r Tank Truck. 4,000 it. i I 

6 Flat Bed Truck,11I 3.5 ton i iTi 
7 [and Commactor i i 

1 8 1 Paddlewneel Mixer, 0.5 m3 I 1 

9 Concrete Mixer, 0.25 m3 i 1 
I II II 

Obs. - Regraveling operation starts at
 
the beginning of ist year.
 

I l 
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Table 27
 
E(JIPMENT REQUIREMENTS:
 
RECONSTRUCTION EcEJI PMENT 

(for each kabupaten) 

Item Type of Main Quantity
 
No Equipment Characteristics Required
 

at beginning 	of tst year
 

1. 	 Bulldozer w/ 100 HP, 12 ton. Oni
 

Ripper
 

2. Motorgrader 100 UP, 9 ton. One
 

3. Wheel Loader 80 HP, 8 ton. 3 
One
 

1.2 m
Articulated, 

4. 	 Roller, Vibratory 65 iP, 6 ton. One 
Self-propelled 

5. 	 Roller, Rubber-Tired 80 11P, 8-15 ton. One 
Self-propelled 

6. Asphalt 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 lIP, 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 TPHI, portable, One 
Electric generator set 

The bulldozer should come equipped with a ripper. It will be used 
in the quarrieg and to assist in the road work. 

The size and 	type of motorgrader should be the same as the ones
 
recommended for road mainten|ice due to the criteria mentioned earlier. 
The same reasoning apptle to the selection of wheel loaders, vibratory 

rollers, water tank trucks and flat bed trucks. 

A rubber-tired roller Is necessary primarily for the work related to
 
asphalt sealing, but could also be used for the compaction of aggregate.
 

/
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The asphalt sprayer should come equipped with a spraybar for work on
 
sealing and resealing of roads. The capacity is dimensioned to the
 
volume of work expected 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 of approximately 130 liPand a G.V.W. (Gross
 
Vehicle Weight) ot at least 8.5 ton. The dump body shoild be of heavy 
duty construction and with a minimum struck capacity of 3 m3 . 

Tailgate chip spreaders should be dimensioned to fit the dump body
 
when used on asphalt sealing operations. 

A rock crusher/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 diatrict. 

Maintenance and reconstruction oqu!pment needs for the first year
 
are summarized in Tables 28 and 29, for South Sulawesi and NTT, 
respectively.
 

9.6.2. Availabilitv of Fuipment
 

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

The infomation was obtained from the P.T. Hasfarm reports. Only
 
equipment identified a,3 suited for road maintenance and reconstruction 
and only equipment In good and fair condition have been included in the 
tables. Deadlined equipment was omitted. 

Fquipment availability varies greatly within the provinces. In 
South Sulawes;i, one kabupaten that received OECF equipment (SidRap) has a 
total of 29 unit-; in operational condition. Others such as Gowa have 
only one piece of eqipment. Tle same contrast is seen tn NTT with 
variations from ,3 units (Mlu) to 8 units (Sumba Barat). 

Note that the-e total numbers include minor pieces of equipment such 
as hand compactors. Common and abundant types of equipment in the 
kabupatens, such as three-wheel rollers, are left out. 
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SUMMARYOF Z(WJPMENT NEEDS r'f let YEAR M$DrTD(K1I AND ZECOSTRDTOON 

h-ovicee: StfLSEL 

I FXNRANdCI SIDRA? I WAJO I G'(E I CWA I JE4U2NTO 5U'3BLE I M 
TYPE 0? EWiIMM"MTCE?{ I MTCE 1 E I ECT I -tT I REZ~ II~. I REC I E ?LTCEKTCE UC1 TOTAL~EIRcIMT 
Bulldozer IO LM, 12tn - 1 - - - - I I - I1 I - I 1 I 7 I 
Moorader 100 lip i i 11 i 1j I I i i F-1-1i 2 r 1 1 i~ I j I 
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J TABLE 30 

AVAILABILITY OF OPERATINC EQUJIPMENT 
PROVINCE: SOUTH SULAWESI 

I1I I i I 1i BuLu-J I 
TYPE OF E(qUPMENT ?INRANG 

11I 
SIDRAP I WAJO 

I 
I BONE I GOWA 

I 
JENEPONTO 

Ii 
i KI/MBA ITOTAL 

II 
I 

Bulldozer 100lHP, 12 ton I 1 0 I 1 0 0 1 4 

Mororgrader 00 HP 2 2 
i 

0 I
i 

2 0 1 1 1r 0 17
i 

1 

Wheel Loader '.2 m3 2 I I 3 0 - 2 1 0 I 2 1I 0 I 9 

Roller, Vibratory 6 ton
IIII 

1 1 1 I 1 I
I 

1 
II 

i 1 17
iI 

Roller, Rubber TiredII 2 I 2 0 II 2 II 0 i 1 I 0 " i 7 

Asphalt Sprayer, 8001 0
ii 0 0 I

I 
0 II 0 I

i 0 
T 

0 II 0 

Dump Truck, 5 ton 
I 

0 
I 

0 
I 

0 I 0 I 0 I
T 

0 
T 

0 10
I 

Tailgate Chip Spreader 0 0 I 0 0 0 I 0 0 I 0 

Water Tank Truck 4000 LII 0 0 
i 

0 
1 

0 0 
T 

00 
1I 1 0 

Flat Bed Truck 3.5 tonII 0 
1 

0 I
1 0 0 0 II 0 I 0 0 

Rock Crusher 2 1 I 0 0 0 I 1 1 5 

I 
Dump Truck, 3.5 ton 12 14 I 0 14 0 I 

i 
15 0 55 

H{and
IT 

Compactor 2 4 I 2 3 0 I 0 4 15 

Paddlewheel MixerI 0 0 I 0 0 II 0 0 III 0 0 
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I 1 
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AVAILABILITY OF OPERATING EQUIPMENT 

PROVI'CE: NTT 
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9.6.3. Reallocation of OECF Equipment
 

An analysis of the current utilization of OECF equipment shows that 
some kabupateni are not using their equipment efficiently and that some 
units rem in idle for large periods of time. This situation has prompted 
Binn Marga to reassign some OECF units to other activities. 

A reallocation of OECF equipment within the fourteen project
 
kabupatens is recommended. This will greatly reduce the number of new 
units that muqt be procured. Furthermore, the existing OECF fleet of 
dump truckq, motorgraders and wheel loaders could then be assigned to do 
road maintenance, leaving the heavier reconstruction work to the new 
units being procured. It should be made clear that the kabupatens that 
are having some of their equipment 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
 
From To Units
 

SOU'ri SULAWESI 

Motorgrader Pinrang Gowa 1 Unit 
Komatsu GD-31 Sidrap Wajo 1 Unit 

Bone Bulukumba 1 Unit 

Wheel Loader Bone Bulukumba 1 Unit 
Kobelco LK300 Sidrap Wajo 1 Unit 

Jeneponto Gowa 1 Unit 

Dump Truck Bone Bulukumba 4 Units 
Toyota Dyna Jeneponto Cowa 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 Reallocated Number
 
From To of Units
 

Dump Truck Belu T.T.S. 4 Units
 
Tovota Dyna
 

Belu Kupang 4 Units
 

Manggarai Ngada 3 Units
 

Manggaral. Sikka 4 Units
 

Calculations for reallocating equipment were made taking into 
consideration the equipment requirements for the first year and the 
current availability of operating equipment (Tables 30 and 31). The 
balance of equipment requirements after reallocetion of OECF equipment is 
presented in Tables 33 and 34 for Sou-t Sulawesi and NTT, respectively. 

9.6.4. FAuiment Procurement Requiirements 

The balance of equipment needed for road maintenance and 
reconstruction at the beginning of the first year of operations and after 
reallorating 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 is necessary to add: 

Fquipment needed at the beginning of the 4th year of operations 
(as the r!construction program advances, additional kilometters 
of road wll be in need of maintenance.);
 

* Equipment needed for replacements; and
 

. Support equipment. 

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 Eepresents the additional equipment that would be
 
required to maintain the rehabilitated sections of road.
 



TABLE 33
 

EQUIPENT RE( JIREHENTS AFTER REALLOCATION OF OECF EQUIPMENT 
PROVINCE: SOUTH SULMESI 

TYPE OF EQUMIENTI_ __ _ _ _ _ _ 

If I 
IPINR.AVG ISIDRAPI _ _ _ I _ _ _ 

I 
I WAJO 

_ _ 

T 
II _ 

BONE 
_ _ 

T 
I GOWAI _ _ _ 

[BULU-
JNEPONTOI_ _ _ 
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ITOTALI _ _ 
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EQUIPMENT RE(qIIREMFTS AFTER REALLOCATION OF OECF EQUIPMENT 
PROVINCE: NTT 

I1 I I I SEJ~1B T FI 
TYPE OF EQ(IPf-r.!TI __ _ _ _ _ _ 

IKUPANGI_ _ 
I TTS I BEIET I BARAT 

_ _I lMANGGARAII_ _ I I NGADA 
_ _ _ii 

I SIKKA ITOTALI _ _ 

i i 1ii I 
Bulldozer

Ii 
100 IP, 12 tonI 1 I1 F 0 1 i 

0 I1 0 I 0I I 3 
I 

lotorgrader 10hIP I 1 I 1 0 0 I 1 I 0 I 4 

heel!Loaer 1.2 m3I 1 I 1 I 0 1 1 1 0 
-[ 

1 I
i 

1 I 5 

Roller, ViL-atory 6 ton 0 0 I 0 0 I 0 I 0 I 0 

Roller, Rubber Tired I1 Ii 1 1 I1 0 Ii 1 Ii 5 I
i 

.Asphalt Sprayer, 8001I1Ti 1 I 1 I 1 T 1 I 1 IF 1 II 1 1 1 7 iI 

Dump Truck, 5 tonIi- 4 4 1 4 1 4 1 4 I 4 I 4I I 28
1I. 

1 

Tailgate Chip Spreader I 4 T 4 I 4 I 4 I 4 I 4 I 4 28 

Water Tank Truck 4000L I1 1 1 i 1 1 I 0 I 1 1 6 II 

Flat Bed Truck 3.5 ton TI 2 2 I 2 2I 2 2 I1 2 14 II 
Rock CrusherI I 0I I 0 1 0 I 2 1I 
Dump Truck, 3.5 tonII I 0 01I 0 I 0 0 1 0 I 0 I1 0 II 
Hand Compactor II 0 11I I 0 I 0 0 1 0 I 11 I1 2 II 
Paddlewheel Mixer I 1. I 1 I 1 I 1 I 1 I . I 7 1 
C cI MieConcrete Mixer I 1 II 1 I 0 I! 1 ! I0 I 1 ~I1 1I 5 

II 
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Except for replacement units, it is estimated that no new 
reconstruction equipment in needed in the fourth year because the 
reconstructioa spreads are basically formed by new units acquired at the 
beginning of the project. 

9.6.5. Equ tp,,,nt Needed for Replacement 

A replacement program tor existing equipment should be considered for 
the beginning of the fourth year of operations, estimated to occur in 
1991. In calculating the amount of available equipment to be used in the 
'prolect, only units In good and fair condition were considered. The bulk 
of the OECF heavy equipment in in good operating condition because of the 
continued a,;,,i';tance providerd by ALKAL in the form of mechanical repairs 
and supply ot ;p.ire parts. 

The exception,, are the 3.5 ton dump trucks. As discussed earlier in 
this section, the-,e trucks are under dimensioned for the type of work 
currently be,,ng lone. This problem should be solved when heavier new 
units are brought in to do the reconstruction work. 

The present fleet of 3.5 ton (Jump trucks amounts to 117 units. The 
estimated need for this type of equipment at the beginning of the project 
is 43 unit,; reserved i;trictly for maintenance work. Thus, most of tie 
kabipateng will ,tert the project with twice as many light dump trucks as 
necessary. Btcan,,%e of their ,,par-;e utilization, it is quite possible 
that many of the,'.e unt;'; will still be available for continuing light 
maintenance work in L9q91 However, considering that these units are 
currently 4 yer ol ' -nd will he about 9 years old in 1991, it is 
prudent to ,,,;ume that a new fleet of 43 3.5 ton dump trucks snould be 
added as replacemoint'; at the beginning of the fourth year of operations. 

1te total numbvr of hour'; of operation for the existing heavy 
equipment I';not accuzrately known but a rough estimate can be made from 
the iLisfarn report,. and from a few units observed in the field. An 
average of 600 hour'; ot operation per year is a realistic figure to 
calculate the current number of hourqi worked. 

The OECF equIpment currently availaible averages 4 years of age or an 
estimated 2400 hour'; operated. Therefore it can be assumed that the OECF 
heavy equlpneont would 9till be fully operational in 1991. Only a few 
units of heavy equipment obtained from other sources should be considered 
for replacement. The-;e unitq are identified in Table 35. 
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Table 35
 
ESTIMATE OF EOUIPMENT REPLACEMENT 

Type of Equipment Manufacturer Model To be Replaced
 
In 1991
 

Wheel Loader 	 KDICO JH600 1 unit 
Fiat Allis 549 1 unit 

Stone Crusher 	 Barata DDV1 4 units 

Dump Truck 	 Toyota Dyna BU-30 43 units
 

Motorgrader 	 Komatsu GD-31 3 units
 
(- terpillar 	 120 1 unit 

Bulldozer 	 Caterpillar D6C 1 unit 
Caterpillar D7G 1 unit 

9.6.6. Support Eci .- ,nt 

The requirement for support equipment for the maintenance and 
reconstruction 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 
duties. One pick-up truck (3/4 ton) should be assigned to each 
reconstruction group. 

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

Lubricata'(n trucks, mobile workshops and Lo-Boy truck-trailers 
should be based and operated from ALEAL workshops. These units 
should be as-igned e'clu~ilvely to assist in the maintenance and 
mobilization of the reconStruction group units. 

SSB radio equipment should be provided to be installed in the 
DPUK workshop-, in ALKAL workshops and in the reconstruction 
group pick-ups (mobile units). As Lhe 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.
 

http:activit.es


Type of Equipment 


Jeep 4 x 4 


Pick-up (1/2 ton) 

Pick-up (3/4 ton) 

Lub Truck, 

68 HP 


Mobile Workshop, 

68 HP 

LO-Boy Truck/Trailer 
(12 ton) 


SSB Radio, base 

and mobile units 

Motorcycles 


Total 

Oiantity 


14 


14 


14 


4-1 

1 


4 


32 


45 
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Table 36 
SUPPORT EWUIPMENT
 

Distributed
 
to 


14 DPUK 


14 DPUK 


14 DPUK 


4 ALKAL 

1 AIKA 

4 ALCAL 

14 Reconst. 

Groups 
14 DPUK
 
4 ALKAL 

26 Maintenance 
Crews In 
S. Sulawesi 


19 Maintenance 

Crews in NTT 


Observation
 

One unit for each DPUK
 
Road Section
 

One unit for each DPUK
 
Equipment Section
 

One unit for each DPUK
 
Reconstruction Group
 

One unit each based at:
 
ALKAL in Kupang
 
ALKAL in Waingapu
 
ALKAL in Ende
 
ALKAL in UJung Pandang
 

Based at ALKAL in
 
Ujung Pandang 

One unit each based at:
 
ALKAL in Kupang
 
AIKAL in Waingapu
 
ALKAL in Ende
 
ALKAL in Ujung Pandang
 

One each, mobile units.
 
One each, DPUK Wor'-shops. 

One each at: 
ALKAL in Kupang 
ALKAL in Waingapu
 
ALKAL in Ende
 
ALKAL in Ujung Pandang
 

One for each Maintenance
 
Crew Foreman at: 
Pinrang - 4
 
Sidrap - 4 
Wajo - 3 
Bone - 4 
Gowa -3 
Jeneponto- 5 
Bulukumba- 3 

Kupang - 4 
TTS - 3 
Belu - 2 
Sumba arat - 2 
Manggarai - 3 
Ngada -2 
Sikka -3 
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9.6.7. Fzuipmenr Procurement Cost Estimate 

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, estimated to be in 1991. 

The initial procurement cost is comprised mostly -f heavy equipment 
necesarv to Perform road reconstruction work. Basically, fourteen 
spreads of equipment would be grouped In the earl', stages of the project 
in order to bring the the highly-trafficked links of road network in the 
kabupatens to maintainable condition. 

All support equipment, comprised primarily of light vehicles, jeeps 
and motorcycle,-, should be made available at the same time to ensure the 
nobility of in,;pectors and foremen t'- travel to the work site. These 
vehicle,] should b,' a;igned exclusively to the project. For this purpose 
existing avilable vehicles in the kabupatens were cousidered as 
additional ,tupport equipmenL and were not subtracted from the total to be 
procured.
 

Tle total cost of US $11,136,255.00 represents the estimated maximum
 
amount that would be spent on road equipment throughout the project. 
,,,Is is ba,;od on current available prices of equipment of primarily 
Japanese origin, except for some Indonesian made equipment. It is 
estim-ited that heavy equipment originating in the USA would cost 
approximately 40% more. It is recommended that Bina Marga be responsible 
for arranging competitive bidding for all of the road equipment. 

Bina '{ttrga may already own some pieces of new equipment that could 
be assignod to the project. A case in point are four stone crushers 
(Golden Star) -een bv the ronsultants in the yard at the ALKAL workshop 
in Kupang. 'hese four units were waiting to be assigned to kabupatens 
throughout hYrT. One of these units should be assigned to each of the 
kabupateni ot T.T.S. -ind Sumba Barat, respectively, thus eliminating the 
need to acquire thern and reducing the total cost by US 3100,000. 

It is rerommended that an equipment engineer be engaged before the 
beginning of the project to make a comprehensive condition inventory of 
the ei,;ting uquipmont In all project kabupatens, as well as any 
equipment that could be made available by Bina Marga. The equipment 
engineer could then ,olect specific units to be transferred to the chosen 
kahupatens hi:ore the start of the project. There is also a possibility 
that a few units of uned heavy equipment in good condition may be found 
in the Yard'; in Kupang and Ujung Pandang. However, the project should 
not depend on obtaining much of its required equipment from the current 
stock of Bina Xiarga. It should be kept in mind that the USAID project is 
a long-tern one that will use up most of the life of even new equipment. 
It is not advisable to start a road reconstruction program with old, 
unreliable equipment. There will he reconstruction targets to be met 

http:11,136,255.00


Table 37
 

COST ESTI.AT! OF REC?SS-CTI'O AN 01AIN-x1A g!gg!P4H"N c! 

Ite Ite Number Total I/
Resu.lted Cst S$) Required ros (1} 

. uqipment to be procured In ts First Year II. Equipwtt to be procured in the Fourth Year (lacl. replacement) 

BuIldozer ICO HP. 12 ton /1rper 6 571.030 B.lldoeer 100 HPo 22 ton 2 218,500 
Motargrader 100 HP 11 66'C:D uotorgraser 100 HP 14 924.000 
Wt.el Leder 1.2 M3 10 63.CO " ' eel loader 1.2 .3 12 792.000 
loller, Ru ker-Tired 60 HP 5 2C0,133 Stre Crulser 4 220.030 
Asptalt Sprayer. 800 1 14 126.030 "op Truck 3.5 too ICO 1,725,000 
Dump Trucks. 5 ton 56 1.3-..030 Mot.orcycles 125 CC 29 40,200 
Tailgate Cip Spreader 56 168,0C3 
Water T..k T'ruck4000 1 13 5a5,000 Spares at 15% of equipment value 587955 
Flat eJ Truck 3.5 toa 28 420,030 
Stone Cruser 30 TPH, portable 5 210,00 
Han4 Coapactor A 4.010
 
Paddle -hetl Mixer 14 56.000
 
Concrete Mlxer a 24,000 
Jeep 4 X 4 14 126.000
 
Pick-Up Truck 1/2 con 14 70.000
 
Plck-Up Truck 3/4 too 14 112.000 
Lubriceclon Truck 4 120.000 
Mobile i6orkshop 1 35,000 
L-laoy Truck-Traller 4 160.000 I 
SSA Xadlo L uLp eot 32 80,000 
Motorcycles 125 CC 45 54,00. 

Sparta at 15! of equipment value $64,60
 

Sub-total 6,628,600 Sub-Total 4,307,635
 

TOTAL: US l.136.25
 

-

11 latlude 1OZ or estimated acrs"me in prices. 

http:l.136.25
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which will determine the amount of road maintenance that can be done. 
The spread of enuipment for reconstruction has to be kept as a complete 
operating group and the inclusion of an unreliable wheel loader, for 
example, would disrupt the whole operation. 

9.6.8 The Ownership of Project Equipment 

Ownership of all the equipment assigned 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 u;e in force account work. It should not be rented out to 

conteactors. "The ownership of the equipment by Bina Marga will ensure a 
Bina Marga interest in facilitating 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 
aqqiqtanre given them by ALKAL has been satisfactory. However, it will 
be necessary for DPUKs to be Informed and to understand the already 
existing guidelines and policies issued by Bima Marga on this matter. 

9.6.9. Fiouin,,nt Stanlardization 

It in recommended that during bid evaluation, care be taken to 
ntaindardi.'e, o i much as pon.ible, to existing types and makes of 
equip nnt. Non-;tandardlzation would result in increased stocks of 11pare 

part,-, addition-il training for mechanics and operators, additional needs 
for qpeciail tool,; for major repairs, etc. The large amount of equipment 
funded by OFC1' hli definitely standarized the fleet. Tables 8 and 9 in 

';oction 7 showed the predominance of equipment of Japanese origin in the 
kahupaten-; being conoiderod. The current configuration of operating 
uniLts Is ai, followi: 

otorgrader Konatiu GD 31 :13 out of 14 units (93%) 

Bulldo.'er Komat-;u D5OE :9 out of 11 units (82%) 

Wheel [oader Kobelco LK300 :16 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 li6 (84%) 

Moit of the major minufacturers of equipment have agents or
 
representatives in Indonesia. 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.
 

F. - 17t 

O ,0)) 
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9.6.10. Renting Equipment Out to Contractors 

It has been a common practice for DPUKa to rent out equipment to
 
small contractor,; for road 
works. However, much confusion and 
contradiction appear to occur in each kabupaten as to what type of 
equipment can or cannot be rented out. This dependn partly on who owns 
the equipment (puoat, province or DPUK) and partly on what type of work 
the equipment 1';assigned to do (maintenance or construction). An 
analysis of the information obtained from the P.T. H1asfarm reports and 
observations in the field indicate that, as a rule, in South Sulawesi all 
equipment owned by DPUK as well as 
OECF equipment designated for road
 
maintenance can be rented out to contractors. In kabupatens Pinrang and 
Sidrap, for example, OECF-financed stone crushers and duniu trucks are 
Identified as maintenance equipment and are being rented out. OECF 
reconstruiction equipment, however, was not allowed be rented Ato out. 
summary of rental regulationi in South Sulawecl is included in the 
Annexes. Ihe, regulations apply only to equipment owned 0y DPUK and are 
made by the kahupaten governments themselves. Terms and rates thus vary 
from kabupaten to kabupaten. 

In UlTr all equipment, regardle's of who owns it and what work it
 
does, mav be rented out aq long an the Cabang Dines follows the terms
 
established in:
 

"Keputusan Menteri P.U. (various)" for pusat equipment;
 
iKeputuvian Gubernur (various)" for province equipment; and 
Peraturan Daerah (various)" for kaibupaten equipment. 

Most of the equipment actually being rented out in both provinces is 
road rollers, v- these are tLe mo,'t common type of equipment in the 
kabupaten public work9 fleets. 

The Government ot Indonesia In, taking tentative steps to phase out 
the DPUK rentals to contractorg and to encourage contractors to obtain 
their own equipmont. This policy is newly in force for Public Works 
officeq at the natlonal and provincial levels but will, apparently, take 
longer to be effective at the kabupaten level due to: a) the fact that 
most of the ,miLl contractors eligible for kabupaten work do not own or 
nave acces; to equipment other than that provided by the DPUK, and b) the 
regulation, on the dspo,,ition or u',e of equipment owned by the 
kabupaten.i are under the itithorit', of individual Bupatis, not the 
Hinit0try of Public Work,. The gradual shift to a system in which DPUK 
equipment is not rented out could be facilitated by offering a continuity 
of work to local contractors through mlti-year contracts; this would 
attract medium-,;ited contractors who most probably do own some 
equipment. Multi-yo-ir contracts would also help contractors to obtain 
equipment financing from local banks, or to make leasing or rental 
arrangementi with equipment suppliers or equipment hire firms. 
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Three of these equipment hire firma were contacted for information:
 

P.T. Amarta Karya (Jakarta); 
P.T. United Tractors (Jakarta); and
 
P.T. Adi 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 firms (Adi Jaya). In all cases, the rental 
agreements are very flexible. The equipment can be rented with or 
without operational costs (fuel, oil, parts, repairs), the transportation 
to the work site is negotiable, and thL form of payments and down 
payments is variable. In general terms however, the firms provide their 
own operatori and mechuanics and prefer to have all-inclusive rates for 
fuel , oil, maintenance, parts, all repairs and mobilization (if within 
re-i;onable distances). 

'te types of equipment o.'fered range from vehicles and heavy 
equipmon r of ill 3izes, type'. ,nd capacities to a few simple units. 
Anarta Karya, which is associated with Public Works, rents the equipment 
from the equipment pools established at PU depots in many parts of the 
country. T ieir equipment, however, is mostly older equipment, left over 
at the end ot a large national construction project and now idle or under 
repair in Bina Marga work'nhops or depots. A few of these units, if 
available in the right place, would be useful to small contractors. 

9.6.11. The Propoqed Fouinnent Management System 

Kabupatenvi, with some exception-;, do not have the information or 
procedureq to manage equipment effectively. Procedures for this purpose 
,ire already developed ani used, however, for Public Works equipment at 
the provincial and national levels. These procedures should also be used 
by AID project kabhupaten,. The rationale for doing so is presented below. 

The principal objective of an equipment management system is to 
obtailn maXimum productivity from the equipment and the people who support 
the equipment. The four basic componenti and purposes of equipment 
rn.mngeentare. 

Fi(luipment Control. This sy,;tem conqiits of procedures to maintain 
an tip-to--ate inventory of all units in the equipment fleer. The 
inventory idotiLfieq all units of equipment controlled or owned by the 
kabupaton-, the present location of each unit, and who is responsible for 
each unit. It also provides intormation on the utilization of each 
Individtal unit, the condition of the equipment, and the availability of 
equipment units for reassignment to other work. 
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Servicing and Repair Management. Formal procedures are needed for 

effective planning, scheduling and control of equipment maintenance and 
repair operations. A system of regular preventive maintenance of
 
equipment must he clearly defined and integrated with the scheduling of 
other work and control proce-3ses. 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 work that
 
is required;
 

" 	 formal authorization for performing the work; and
 

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

The workshop job order becomes the principal source document for cost 
data related to qervicing and repair of individtal equipment units. 

Parts Management. Parts management uses a systematic approach to 
determine optimun level,; for various part-; and supplies. It includes 
formal procedure'; for purchasing, warehousing, stock control and issuing 
of part';. 

A key element of parts management involves maintaining parts in 
stock at levels that are effective for equipment servicing and repair and 
are alio affordable. In -;etting Ih';e control level-. the storemen must 
consider factorg; such aq the value of the items, their rate of usage, and 
local conditions which may influence the ease of procurement from local 
source'. The management of inventories of parts and supplies requires 
effective control of the Issuance and receipt of parts so that records 
will accurately reflect current qtuntities of each. 

Fquipmont Coqtq. Analyieg ot the effectiveness of equipment use 

require detailed record'; of the direct costs of operating and maintaining 
the equipment. Coit data are also used for developing equipment unit 
cost rate'3 (rental rate',). The principal purpose of equipment rental 
rates Is to provide a mean- by which the actual costs of road maintenance 
or reconstruction work can b identified. When rental rates include 
consideration of all equipment-related costs and when the amount of time 
of equipment uiage on maintenance or reconstruction work is reported 
(utilization), actial costs of work can he determined accurately for 
future planning and budgeting. 

Rental rates provide a convenient and reliable means for preparing
 

performance-based road maintenance budgets in ways that permit comparison 
of dhiferent approaches as they relate to the amount of available funds.
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There are several criteria and procedures commonly used for 
measuring eqitipment usage as a basis for determining the rental rate: 

cost per kilometer, cost per hour, cost per day, or cost per month. It 

is suggested that in 'he AID project, equipment unit cost rates for the 

kabupatens be based on cosit per dav of actual usage. This is the 

simplest approach for preparing annual work programs and performance 

budgets. It al,;o provides the easiest 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 items), and depreciation. 

Which cdregories 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 used for budgeting and control ptrposes, the indirect 

cos3ts and/or the depreciation costs may be excluded from the rates. 

It is propooed here that equipment unit cost rates (rental rates) 

reflecting direct costs only .hould be adopted in the AID project for 

preparing annual maintenance programs and budgets. This will simplify 

budgetin, and provide adequate budgeted funds for fuel, oil, parts, 

suppli e, and repairs. Thus the road work budget should not include line 

items for fuel, oil, spare parts, supplies and labor for repairs. 

Existing procedureo at the provincial and national levels are generally 

adequate for this purpose and should be adopted as the basis for 

developing an equipment management system in each project kabupaten. The 

following existing Bina ,Mirga forms should be used:
 

o 	 for euipment control:
 

- Buku Harlan Peralatan
 
- Laporan Pemakalan Peralatan (form LLP5)
 

- Laporan Bulanan Permakaian Peralatan (form LBPP); 

" 	 for servicing and repair management:
 

- Kartu Servis 
- Perintah Kerja Perbaikan Peralatan; 

o 	 for parts management:
 
- Kartu Persediaan
 
- K-artu Rak
 
- Bukti Ps-ngeluaran Barang.
 

Samples of thes:e form,; are provided in the Annexes. Figure 3 on the 

following page indicsc- the information flow for an equipment management 

system uiing the-je formi. 

Data provided by the system should be compiled in 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.
 

d/ 
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10. GENERAL RECOMMENDATIONS 

10.1. CONCEPTS, DEFINITIONS, AND GUIDELINES 

The most important first step is to change perceptions of road
 

maintenance. This should begin by establishing clear definitions of 
maintenance. It should he cautioned that changing attitudes c.nno. be
 

accomplished in a short ttme. It should instead be a process in which
 
the GOI itself creates a 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 roadq in fair to good condition in order to protect the 

original investmenr and to keep the road safe. Maintenance is carried 

out to 1) prevent minor irregularities trom causing damage, 2) correct 

minor damige and deterioration, and 3) extend the useful life of the road 

an long an practical. Roads that are seriously damaged and cannot be 

miintained effectlvel',. should receive minimal attention until they are 
rebuilt to standard, itrecon-;tructed or abindoned. After a road is 

should be maintained.* ll reconstruction and new construction should be 

to standarn.
 

It is not necessary to wait for the project to begin before 

initiating this process of definition. Field trips revealed that there
 

are wide differenceq in road definitions among the DPUK/DPUP Cabang Dinas 

peronnel and staff of the Wagian Peombangunan, BAPPEDA and Bupati. 

Beciuie, road terminology must be precise for the DRMS Project, a set of 

ba'ic and ,.pecific definitions is proposed here for discussions between 

U;AID an,i GOI personnel. Both parties should share a common 
project con,:epts are discussed. Clear distinctionsundr,.tanding when 

hotwen rehabilitatlon and betterment will also be very important later 

whet. the ground rules are being e-3tablished on what work will be eligible 

for UL;AID reimbursement and what must be borne by the GOI. 

In the selection procens for reconstruction, it is assumed that only 
roads which carry significant traffic will be reconstructed.
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PROPOSED BASIC DEFINITIONS
 

Road Maintenance -	 the purpose is to keep all of the road 
elements or features (pavement, subgrade, 
drainage, signs, guardrail, bridges, etc.) of 
all types of roads above a specified minimum 
level of condition and therefore sustain the 
level of service (capacity).
 

Road reconstruction - the purpose is to rebuild a seriously damaged 
road back to its original state (evel of 
service and condition) or to rebuild a road 
to a higher level of service when the traffic
 
so warrants.
 

Rond new construction -	 the purpose is to build a road for a
 
specified level of service 	where no road for 
vehicle traffic existed before.
 

Level of service -	 the capacity of a road to handle a certain 
volume of traffic. 1evel of service is 
influenced by width, degree of curvature, 
gradient, obstructions, surface type, and 
surface condition. The higher the level of 
service, the higher the voluiae of traffic. 

evel of condition * 	 the quantitative measuremnnt 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 value of individual 
feature ratingj as evaluated according to standard criteria. For 
example, a road with a fair pavement rating and a poor drainage 
rating would probably rank higher than one with a poor pavement and a
 
good drainage system.
 

/ ) 
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FKOPOSED SPECIFIC DE?.ITION$
 

Road Maintenance
 

'R outlne 1 erlouic 1 t~srgency 
"41intsnnce 'laintenance tlointesance 

Regular, repetitive Regular, repetitive Irregular, non
.Lreouent wnrK -Pich hut Infrequent work repetitive and 
will prevent nertous which will restore Infrequent work 
deterioration and/or minor deterioration which will correct 
correct minor or extend the life localized severe 
deterioration and of the road and damage or closure 
xsloty problems. brldgo,. and restore this
 

level of service. 

I I 
Road I Sample Sampie I Sample 
Feature I Acttvitles Activities Activities 

I 	Asphalt pavement Asphalt wearing Removing elided 
patching sutface overlay 

(1iRS) 

.	 Asphalt seal patching DBST or SBST Erosion repair 

ICsrriageVsy I tipsealing or 
& sand sesling 

1hoolders 
Gravel 	 surface Peplentshing gravel 
patching surfaces (regraveling)
 

Smoothing unpatved Reshaping unpaved 
roads (crown Is OK) roads (restore crown 

and earth ditches) 

Drainage 
& I 

. Cleaning ditches 
I culverra 

Drainage repairs I atirlency drainage 
repair 

Roadside 
I 

Tritiming vegetation 

Bridge cleanlng Bridge painting Major bridge 
repair (repair a 

Bridge@ damaged span or 
• .orn bridge repair damage caused by 

(r-p1,r guardrail, I ehicle accidents) 

I __ _I __ _ _ _ _ _ _ _ 
patch deck, 
_ _ _ 

etc.) 
_ _ _ 

If acel. I Sign cleaning J Temporary detour 
1.. repair I construction 

'dote: 	 t.hin i road 'lie literivratvl too far below the ozecifled level of condition ind .an no 
lnear outrain the level if mer.ice, it rin vnoooer ,e -estnred using cre typicil 
fourtne ind lerlodlicoinle ct- itales ibqve. 7berefore. rlorv'llisintevance activities 
inold xic to antln%-I. "nstail,. tt-e mj nhovuld recpilre the minimums 1mounc of 
ittent'nn .nilC !2 necesiar, to etc the road psanabla until it can * reconstructed or 
enonioned. ti 1noill -c 1iled itnirom alntenince" or perhaps "ititaln pslaSble 
.onile on.* lie .ern '4uovort .orK' I :tie 3nst lemcrlptive. but 4s iov used Is coo 
iileati,.tg Jl an inclule li' ot any kind of work. It -my be best to select I new 
t er. 

http:iileati,.tg
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PROPOSED SPECIFIC DEFINITIONS
 
Road Reconstructon
 

I Rehaolitarion 	 BettermentI 

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

iiI 

Road I Sample I Sample
 
Feature I Activities I Activities
 
I 1
 

I 	Rebuilding asphalt Pavement widening and 
roads structural pavement overlays 

I Rebuilding sealed roads Upgrading from earth to gravel 
and from gravel to sealed 

Carriageway Rebuilding gravel roads 
& Shoulder upgrading 

Shoulders .Rebuilding earth roads 

I 	Major ,ibqrade repair 

I ~ I 
IDrainage I . Drainage replacement . Drainage upgrading

I 	 I 

I Bridge replacement Bridge reinforcement (rebuild 
(ebuild the original a bigger bridge or make an 

IBridges bridge) existing bridge stronger) 

Bridge widening
 

Note: Traffic measurement -nd forecasts should determine the choice
 
betie-n :renaoii*tat!on ina ')ererment. f the existing or 
forecmstaq triffic ts rithin the limits used -or the orii3nal 
design, rehahilltation is the correct nrocedure. If the traffic 
is aigher than the limits of tne original qesign, then bettermenc 
la prope- co ,ingraue zae road co zhe ai her level of iervica "then 
it is reconstructed. 
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For the reconqtruction program the classification of roads by type 

of construction 3hould be: paved, sealed, gravel and earth; the moat
 

connonlv encountered will be the last three. 4 sealed road should be a 
dounle hituminous iurface treatment (DBST) or a chip seal. A gravel road 

snould -e a "e11-,;razed crusnea aggregate or select mterial surface. 

ixistn, Telforn or macanam roaas should be consniered as unfinished aud 
Lherefore reauiring a gravel layer. No change is necessary for earth 

roads. 

"or condition ratings there must be a uniform criterion. USAID and 

the GOI 'nouild consider seeking assistance in the first y-ar of the 

project to review the conition rating procedure in the draft Bina Marga 

minual hefore ,*tartlng the traffic survey and road inventory/condition 
up(lateo recommendea "or the preparatory phase of the project. 

'ihe remaining ;tandardi and guidelines for reconstruction work (in 

addition to tho.,, Jven in Section 9.1) are not yet available. They 
,1hould he Iev,-Iopea on a prioritv basis by Lhe Sub-firectorate of Local 
Roau3 wilt, the, asistince of project TA. The Sub-ilrectorate should 

coor!na..ar, 4ith t~he. Diklat Bins larga, wrnic i snould concurrcntly develop 
a erie., of Lrainin,; coorse,; on construction insnecron based on the 
technicil gui.,t !)repare'I. T..e stanaaras ipecifically related to the 
miintenance nana';ement -ystein (performance standards, frequency 
qranoaras, quality standards) will he developed in the course of the 

project with assistance from the TA consultants. 

10.2. ECUNSTRu I(ON PRIORITY SELECTION PROCESS 

10.2.1. Recoi-ienfid liolife e screening Method 

Reviei of reforence worK on -inplIfied methods for evaluating 

low-volume ruraL roaIs 'ii; produced no better aethod than the IBRD 

tabular format. Thii',format ;nows the reldtlonsnins between road 

investment coir,;, ADf volume';, ino InteL-nal Rates of Return (RR). This 

format !s , t oli fn Table J8. 'he iuroolens of inter~olation between 

tanla; it :")i,,m ',thin ,ach table, have been resolved here by simply 

completfng *-",f intor-)olti.on' wnich corremspond to the ranges of 
venicle oper1tin.; .-o-it, (';0C) ird venicle ooerating cost savings (VOCS) 

to oot 1n r'hii, vel or ',ti neeea for ,tnall change-i in A)T (Annex 30 
!Cnlaini 'low "-'t i rr)0Litlon,; iers ade). In the nroject irea, these 

cost-i :lot- -o he rOU I iti -. ,h lower e,,l of the 'cale. This lower scale 

reflec:ts the 1o11r ,11-t .osc ot operattan relatively li-ht venicles, 

,'nicn oroauce, in tur-i, a lohLind -for nigner level. of ADT to meet 

3oec±:id -ices of return. 

http:intor-)olti.on


TABLE 38
 

REQUIRED LEVELS OF ADT TO JUSTIFY MAJOR ROAD TREATMENT COSTS*
 

I 

(Rp.OOO/Km) Base Year Rehabilitation/upgrade costs: 

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

I. 

I IRRIzI --
Base year ADT volue: 

I 6II 
i7
II 
I 8 

46 

49 

52 

58 

62 

65 

70 

75 

79 

82 

87 

92 

94 

99 

105 

105 

111 

118 

110 

118 

126 

128 

137 

145 

146 

155 

164 

160 

170 

180 

173 

184 

195 

186 

198 

210. 

199 

212 

225 

1-9 
I 
1-10 

55 

58 

69 

72 

83 

87 

97 

102 

ii 

116 

124 

131 

134 

145 

154 

164 

173 

182 

190 

200 

206 

217 

222 

234 

238 

251 
I 

I 11II 
I 12 

60 

63 

76 

80 

92 

96 

107 

112 

122 

128 

137 

143 

151 

155 

171 

177 

191 

199 

210 

219 

228 

239 

246 

259 

265 

279 

I 13 66 83 100 117 134 150 167 188 208 229 250 271 291 

I 14 69 87II 
I 15 72 90II 
* motorized vehicles 

105 

109 

only 

122 

127 

139 

145 

156 

163 

175 

185 

196 

206 

217 

226 

239 

249 

261 

272 

283 

295 

304 

317 

(10-year period, ADT growth rate 5% implied, Rp. 1120 - UStI) 
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10.2.2. Ute of the Screening Table
 

The interpolations explained in Annex 30 provide the basis for the
 
expansion of Table 38: this summary table shows a matrix relating ADT
 
levels required to juscify a range of invested costs between Rp 000/km
 
8,960 and 39,200, in order to obtain a range of IRRs from 6% through
 
15%. This range of IRR was stated to show I) the relatively low IRRs
 
yielded by certain lowet Icvel& 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) in optional
 
management tool for use according to policy decisions relating to level
 
of expenditure selected (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 given level of traffic).
 

The Invested 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 distinguish between tho "minimum" 
and the "esirable" standard which is commonly employed in Indonesian 
road design practice. 

Examnle of U-e: a field report shows an ADT of 72 for a specified 
road lin<. his 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 restoration/upgrading are estimated at Rp 8,960,000/km; if these 
invested co-,ts were placed at the level of Rp 11,200,000/km, this leve. 
of traffic would produce a reduced IRR of 10%; if invested costs were
 
still higher, at Rp. lJ,440,000/km, the IRR would drop to midway between 
6 and 7%. 

A higher trattic count Is reported at 198 ADT: for an invested coat 
of Rp 25,200,000, the IRR Is ilightly above 14%; for Rp 28,000,000/km the 
rate of return is just tinder 12%, and will fall for still higher levels 
of invested cost. But sipioo,;e the cost level is Rp 15,680,000: at this 
lower co t level the table reports that an :%Dr of only 127 will yield a 
15% iRR--ind tho 198 ADT level ii off the chart. In this case, more than 
15% is yieldedi; the exact yiela can be readily plotted, if desired, by 
eltrapolation. 

A morte awkward case: one link is reported to have an ADT of 58. It 
is in a ideveiopmtnt arei, but no counts or surveys have been made of 
productq coming out by road on bicycle or cart. It is i link in a 
kabupate.i wnicn has notably few roads qualifying for restoratiot, because 
traffic levels are univer;iLly low. The aim of the project is to 
demonstrate, ultimately, the advanLages of maintenance (but all roads 
here are unmaintained), and considerations of equity between kabupatens 
cannot be adiressed by an ADT screening table. The screening table shows 
that a 10% r,,tur- can be earned at an invested cost level of Rp 
8,960,000/ku. But local costs will demand an expenditure of Rp 

,' j
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11,200,000/km because of the long length of haul for aggregates peculiar 
to this location. At that cost level, only 6% can be returned. This Is 
a policy decision case which cannot be answered now for a six-year 
expenditure program. 

Some specific local survey data, which are later recommended for
 

road regions that are especial~y low-,olume traffic generators, will 
assist in close judgments of this kind. Their use, both as monitoring
 
devices following road restoration and maintenance investments, and as a 
data base needed for most roads before restoration, will supplement 
traffic counts and provide alternative measures of latent activity not
 
reflected in traffic counts. Until such data become generally available,
 
the grounda fur clear decision-making, even if for recognizably marginal
 
investments, will remain uncerttin. With such data in hand, the marginal
 
investment ay be placed in contention with competing alternative road
 
links of the same kind, and of the kind that assure high IRRs. The 
availability of funds, the existing levels of rivalry for those funds, 
and policy considerations will all remain the final determinants of 
decisions affecting these sub-optimum allocations of road funds. 

10.2.3. Mechanics of the Scr,,ening Table 

The ADT levels shown are a composite of the total sample survey of 
traffic counts, first assembled acLording to "apparent" road class 
(asphalt, seal, gravel, earth) to individuate the internal compositions 
that produce umique VOC structures, and the VOCS rate obtained by 
rehabilitation. The'e unique costs and savings were then averaged by 
group: asphalt class with seal road class, low-volume gravel road class 
with hgh-volume roud clasi, and earth road volumes with estimated VOC 
ard VOCS which woitld be ep," !d in the differential between gravel and 
earth if not skewed by motorcycle traffic responding to deteriorated road 
conditicns. Finally, all distributlons, correlated with invested cost 
levels and LMt saving,; rates, were averaged to reflect the rotal 
composition of sampled traffic. 

The ADT shown ii bane year (repcrted, not forecasted) traffic. The 

table assumes a 5% traffic growth rate over a 10-year road life following 
restoration/upgridtng. Ili- table has distilled that forecait of rising 
VOC and V)CS into a gingle figure: ADT in the sane year which yields the 
IRR shown. Actual growth rates on the project area roads are not known. 
There are no prior year counts available for comparison with present year 
counts. Five percent growth, however, is a nominal annual rate. 
Existing counts show that about 94Z of all road links carry traffic 
volumes of less than 200 ADT. If they all carried as much as 200 ADT, it 
represents an annual increase in vehicle numbers of only 10 ADT. This 
seems a likely attainable growth rate. 

/,
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The IRRs for different ADT levels show a sensitivity to small changes in 
VOC and VOCS, which in turn is due to traffic composition and to change In 
road condition from bad to 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 an 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 compositions have been purposely merged to better reflect the overall 
sample rather than the special outcome of each of five tests. It may appear 
that the ADT requirements for the higher -tnndard 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 earth and low-grade gravel roads 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 
onIv. Annex 23 reviews the ADT requirements which include bicycles and carts 
in the motorized traffic flow. That traffic flow, for a specified set of VOC 
and V0C savings, ihowed the need for higher levels of ADT needed to obtain 
selected rates of return than ts required In Table 38. The former analysis 
specifically related the ADB 8th Loan road treatment coots to these traffic 
volunmvi: from earth to Fraved, legravelling, from gravel to seal, and re-seal 
of seal. The present table does not do this. Instead, costs are not presumed 
to be known in advance, nor are they specific to the kind of road treatment or 
kind of original road gurface type. Because such costs are now stated as 
variable costs, a wider range of cost change may be shown for intermediate 
level! within the probable cost range. This extends the application of the 
table, permitting flexibility in dealing with cost differences which may exist 
betweten road districts, or in engineering design variatiots which distinguish
"alnimum" from "desirable" standards. These distinctions may make the
 
difference between feasibility and non-feasibility. 

It ihould be emphasized that the ADT values in Table 38, while adequate 
for project itart-up, will need to be adjusted over time and perhaps between 
geowraphic regions as well. The primary reason for this is that the table 
assumes uniform traffic composition and uniform traffic growth rates across 
all kabupaten,;. There ii some evidence that these may vary significantly and 
that the ADT required to justify a given le';. of investment could be 
substantially hlgh-r or lower depending or location. Data to refine the 
table, however, will only emerge once kabtpaten traffic counting begins during 
the first project year. Table refinements can be easily made, particularly if
 
one of the common microcomputer 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. Monitoring and Evaluation 

The types of project monitoring suggested here are applicable to road
 
links both be.ore any road rebuilding and maintenance takes place, and also 
after a ?roject has been approved by the screening test. Most of these have 
been mentioned in earlier sections which dealt with existing pre-screemtni 
practices. 
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1) A pre-icreen traffic count, preferably by an independent local 
ccnsulting firm not subject to local pressures, takei annually on road links 
in each kabupaten Indicated to have more than 15 motorized vehicles a day. 
Existing forms prepared by Dina Marga can be used to count both motorized and 
non-motorized traffic. The form provides for composition of traffic and total
 
number of panses by type of traffic. The count program could start in 1987, 
to be repeated annually thereafter, perhaps by the DPUP or DPUK following the 
initial count by the independentu. 

2) SuPplementarv monitoring survevn, by DPUK/flPUP, to also start in 
1987, for theie sime road links, would provide a basis for measuring other 
growth indicr.tors than traffic. A single survey of three kinds of data would 
provide a year-by-year Index of the changes occurring in non-traffic activity 
levels: volume of goods entering the cash market, value of cash-crop, price 
of transport. 

o 	 On-Farm survey-i of cash-crop volumesj and reported market price, 
showing the form of non-notorized transport used during main 
harvest seisona. 

o 	 Market price zoirvoys at mirket or assembly stations, to note 
tons or cash crop entered per market day or assembly day, for 
non-motorl:ed traffic only. Surveyor may check three times 
over a three-week period during the main harvest-market 
seasonn, to produce an average tonnage per day and average 
season price per ton. 

o 	 Trrnspor eri' price iurvey, of transporters of goods and 
passenger over kantunaten roads, to obtain rates charged per 
ton and per [pIS-'enger by distance travelled over road links 
having nuch motor zed traffic. 

The application of sur surveysj to pre-screening and post-approval, 
in simple one-page sunmary reports, provides a basis for comparing the 
effecti with-and-wlthout ioad improvement, and an index of the relative 
changes occurring on both kinda of roads. This information is not 
provided by traffic counti alone, which will themselves measure the 
year-to-ear Impact of road trvatenti upon vehicle volume (does it 
Increase or not, and by how much?). By surveying both the roads with 
road treatMent and those without, a control is established by which the 
relative amotint of change product-d bv road treatment can be measured 
against changes, wnich may occur without road treatment. The net 
difference, intoa.; of the probhdble net influence of the road improvement 
on aggregate economic activity levels. In company with the transporters' 
prices, the index will show the relative rate of reduction that may be 
induced by imnroved roads, which theoretically is the basis for
 
subsequent Increases in farm production (as net income is seen to 
increase via the new distance between costs of producing-marketing and 
market price). A unit change in transport price is a direct "benefit"; a 
subsequent increase in production reflects a transfer of some of these 
benefits to the rural comunity in the form of income enhancement and 
gairful employment. 
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SURVEY SUMMARY
 

Kabupaten: Road Link Number: _ _ M of Link: 

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

Rice I Tree crops 1 Vegetables I OtheriI-i 1
 
KGS: I I ' _

RP/KG: ]
 

(at market) I I I I 
TRANSPORTED BY:
 

BICYCLE l I 1 I 
CART 1 1 1 I 
PORTER I _ I 
VEHICLE 1 __ _ _ i -

TRANSPORT PRICE ASKED BY VEHICLE OPERATORS: 

11 km 1 2 km I 3 km 14 km 15 km 16 km 10bkmr 
__I I I I I I I i 

l PASSENGCEP: I I I I I F iI I I I I I I i
 
SI I I i*- I
 

20 KILOGRAMS: I I I I I I I I 

Shown aq a qumnary of all surveys for each road link above, the form 

itself is also the basic survey form to introduce individual survey data, 

houne-to-houge, or at each market serving the road link. As total 
tallies are completed, they need merely to be added and averaged to 

produce the oiurvev .;umannrv. Although somewhat spare in content, the form 

provid, i the e;.ontlal data not now contained on alternative 
pre-icreonlug formi prevlotiqly used by other donors, and eliminates much 

of the detail thotv forno contained which add nothing to project
 
farmq and same markets should
e'valuation. Annuillv, ot course, the same 


done which
be reviqtte,l. Th ii diould likely be by two-person teams, may 

be pmrineut mvmbor'i of the DPUK/DPUP rather than students hired locally 

(who are nor likely to be authority figures to farmers). 

A perfect reporting system is not expected, and perfect reports will 

not be generated. The summary surveys are not themselves local 

evaluationi and do not require local evaluation. But they are useful 

training 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 
selection, and in ,i.,suring Lhe effects of their maintenance and 
rehabilitation choicen. Mluch like any control system, the intent is to 
test the influence of pos tivew action against doing nothing. 

Other potentially uefful monitoring formats were considered and 
discarded. 'Tese were: 1) school onrollraent--with and without road 
improvement, a preinige that poor roads may inhibit normal social 
standards. llowevr, local jocial factors such as harvest season 
employment 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 measure relative road condition for a 
standard 4-miheel vehicle. But jeepqi and minibusej vary in adaptation to 
different road condiltlow, and drivers' habits vary even more, making 
this an index ot que-;tlonahle value in comparing different road links; 
and 3) farmgite pricei, to mea.iaure prices paid by transporters to pick up 
goods for market, and relative change in price with road improvement. 
Present evidence indicatei that this is not current practic, and that a 
direct survey of tranvporter-i themnelve!, at market would b simpler and 
more easily repeated on an annual survey basis. 

10.3. ORGANIZATIONAL AND STAFFING I)EVELOPMENT RECOMMMDATIONS 

10.3.1. General Ori;,,ni,.ation and Staffing Recommendations 

The road and equipment function.- of the DPUP Cabang Dinas and DPUK 
should be organized unitorl'v based on the model presented in Figure 4. 
Many, but not all, are already organized in this fashion. 

For the throe iib-Itictiouq, the Chief of the Fngineering and Planning 
Subqection ;hould b the ,;enior poqitlon, thus creating an advancement 
ladder within the ornization. The suboection would plan, organize and 
monitor the work of the aintenance and Construction subsections and 
serve as a training ground tor all type,; of road-related work in the 
office a wl ai the fiell. Thiq subection would do all of the 
planning, organ1.dn), and monitoring ta,;ki asiociated with the maintenance 
management ,,vtitem. It Ii preferred that these dutiei not be mixed with 
any exi'ting Planning ectlon for irrigation and buildings. 

The Chief of t'ie Maintenance Subectio, ,ihould be a senior foreman 
who has demon ;tratt-l good le iderhlp and can handle the paperwork duties 
of checking tiefld report,; and data collection. 

Similar criteria 9hould be used for evaluating candidates for Chief 
of the Reconstruction Subqection. Note that the name has been changed 
from Conitruction in order to emphasize the work of the project. The 
chief should be an experienced construction foreman or supervisor, with 

http:organ1.dn
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good leadership qualities, and the ability to handle the paperwork 
deavindq of checking daily field reports and modifying schedules. fie must 
al.io be able to stand up for what he knows to be good construction 
practice. 

It is recommended that there be at least one Field Reconstruction 
Crew under the Reconstruction Subsection to execute rehabilitation and 
betterment work by force account. This unit would satisfy several 
needis. It would have the equipment to respond to emergencies, serve as a 
training unit for improved construction work methods for both DPUK/DPJP 
Cabang Dinan forces and contractors' foremen. As the crew becomes 
proficient in newer methods, contractors could be invited to observe the 
work being pertormed correctly or could subcontract some elements of 
force account work, over which project TA monitors work and provides 
on-the-job tiaining. Even after the DRNS Project, reconstruction will 
continue to be an Important program in the kabupatens to rebuild those 
link, 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 Recontruction Crew should also serve as a training ground for 
construction inspectors and as a model for contractors. The TA shonild 
conduct frequent and informal but practical on-the-job training ses:ions 
for the kabupaten statff to demonstrate how and why a particular task 
must be done in the prescribed manner and what are the consequences if it 
is not. At timeo, contractors should be invited to observe the work to 
learn what will be expected of them. 

It is also recommended that a new Materials Unit be formed to be 
reqpon'sible for the materials quality control for both maintenance and 
reconstruction work. It could al,o, if time and facilities permit, 
perfor- quality control checks for the irrigation and buildings 
sections. or the DRtIS Project it should initially be located within the 
Road Section -o that the TA will have better access to the staff. 

Perhap'; no more than one or two technicians would be required in the 
Miterialq Unit to perform field te;ti on gradation, field density, and 
concrete slump te,,t-, and prepare cvlinderg for testing at the DPUP 
laboratory. oxt,t ing training courses available from Diklat Bina Marga 
are adequat, for teaching the Mlsiic'i and the project TA would provide the 
nece,,iry on-the-job guidance afterwards. 

Section 10.3.2 briefly gummartie- the ri-iponsiblities of the 
recommended road org.niiation and describes the desired qualifications 
and tasks for cacti position. This summary Is not intended to be a final 
list of job deicriptions, 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 in the first year of the project.* 

There will be some requirements for additional staff to man the 
recommended structure. 1he DRIMS Project should not require the 
replacement ot existing personnel on the basis of education alone. The 
need for replacements bhould be studied carefully because there were 
several Individuals who appeared to be very capable even though they 
poe,;sd only a lowvr education. The GOi should, however, recruit any 
new employees with tile recommended education for that level. 

A variety of options for seconding staff to kahupptens have been put
forward by the GOI. The idea of seconding personnel from tile DPUP has 
some good points. It filli the pol;[ition with a qualified individual and 
at the sami, time createn a connection between the kabupaten and the 
province for technical cooperation. It also offers a career ladder to 
the Individual ., especially In the cane of the DPUK. 

Thiq alternative In preferred to the intern program which In being 
started by Binsx Margt to place individuals in kabupaten-level positions 
for the ADB Rural Roads 1I Proje-ct. Since these Individuals are 
sponsored by Bina Marga in Jakarta, thev would likely return to Bina 
Kirga when their tour in the kabupaten is completed and thus their 
experience would be lost to the province. On the other hand, if they 
were sponnore I by the DPUP, their services would still be available to 
other kabup, ti,, in the province. Individuals who worked in several 
kabupaten. before, rining to a provincial-level office would gain a great 
deal of experience which would be "kept at hoe" within the province. 

10. 3.2. Req9on' -IhII I te of the Kahiuraten Road Staff 

Road Section - hv (hief should be at least a Road Engineer or BRE. 
li,; dutie,, should be to rinae th following subsections and to advise 
the Qilaf of the DPUK/DIPUP cihing Dinai on all road related-issues. 

Fngin,.erlinv and Planning, Stvihection - Tle Chief should be at least 
.an SIN, or prtlenrbLy a BP, H#!should be senior among the Subsection 

Chiefs. Th, technical ritaft "" should be permanent and at leant STM 
graduates. It is e,;timated that the ;taff should consist of four or five 
technicians, each with one or more -,pecific duties from the following 
lt;r. Reqponsibil itiei of the technical staff would include: 

See 	Section 11.2, Plan of Action.
 

** 	 The term technical staff as used here refers to all technicians, 
office workers, and first-line field supervisors with defined job 
responsibilities within a Subsection.
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.	 traffic counts; 

* 	 road feature inventozy; 

* 	 road condition survey; 

* 	 field investiagatlonn (with assistance from the Materials Unit) and 
engineering ditg;ns, planning and budgeting for maintenance and 
reconstruction (,nnual work programs, contracts); 

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

* 	 monitoring and controlling all maintenance and reconstr iction work; 
and 

other tanks auiciated with managing the maintenance and 
reconstruct ion prog rainm'. 

aIntenanco Subwction - The Chief should be an STM or a very 
capable SM1A. 1l4 ti.Chntoal staff should be composed of maintenance 
foremen (mandor,;) who are pernanent employees and will in turn supervise 
maintenance worki-r , (pi.gawal harlan). The number of foremen would depend 
on the number of tIeld crewi and materials production crews. 
Responstbilitite of the technical staff would include: 

directing anl snpervI,;tng mnintenanc- workers and summarizing 
maintenance reparti; 

asnisting the Englinering and Planning Subsection with traffic 
countq, inventory, condition surveys as ordered; and 

* 	 coordinating with the Matprial. Unit for quality control. 

Recono'truntlon ",iih',ertion - The Chief ihould be an STh or a very 
capable Sm\. me technical .,tiff ihoiild be composed of construction 
supervfior,;/forenen who are- pernanent enrldoyees. Tie number of 
supervisor-i would depend on the number of zonstruction contracts. The 
number of foremn would depend on tan- number of force accoulit 
reconstrurtion crewi. Req'1ainhiliteq of the technical staff would 
include: 

• 	 supervling the work of contractors; 
* 	 directing *iil controlling force account construction workers; 
* 	 preparing daily 'iupervtsion and reconitriction reports; and 
• 	 coordinating with the Kitertals Unit for quality testing. 

Materlals Unit - The Individual in charge should work alone or 
perhaps have an assistant. lie should be a permanent employee and hold an 
STM, at a minimum. The responsibilities of the unit should be to: 

//
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check with the Chiefs of the Subsections for a.ntenance and 
Reconstruction in order to :hedule the necessary field tests; 

.	 collect the materialn samples and perform the appropriate tests; 

* 	 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 officials of the DPUP Cabang Dinas/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 summary of road staffing requirements.
 

Table 39
 
FIRST YFAR PER.MANENT ROAD STAFFING RECUIREMENTS
 

(Average per Kabupaten)
 

Title 	 No. Required
 

PET1AENT 
Road Section 

Chief 1 

Fnginee ring Subsection
 

Tecbnlciann 	 5 

Maintenance Subsection
 
Chief 1
 
K-iintenance Foremen 1
 

Reconqtructton Subsection 
Chief 	 1 
Foremen (Reconstruction Crew) 1
 
Construction Supervisors (inspectors) V 1 a 2
 

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

2/ 	 The number of construction supervisors will depend on t''- number of 
contracts in the first year in each kabupaten.
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10.3.3. Equipment Related Organizntion and Staffing Recommendations 

10.3.3.1. Organi.ational Recommendations 

Tie existing organizational structure for equipment in the fourteen 
kabupatan, differs between the two provinces. In South Sulawesi each 
kabupaten Mas a distinct 3itructure, varying from being a subsection of 
the Maintenance ,and Firefighting Section (Bulukumba) to a full section 
with 	three subsections (Equipme-it, Workshop and Administration) as found 
In Bone. In NTT the Equipment bections ar,, the same for each kabupaten. 
They 	 include Subsections for Equipment, Workshop and Warehouse, but no 
administrative sub'ection. 

Some 	 minor changes in the existing organizational structure 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 
organization 'ihoutd not only be to control equipment, and manage the 
servicing, minor repairs and flow of spare parts, but also to compile 
cost (Inta for the Fqulpment Management System. It Is -:,us recommended to 
include an Admini,;trative Section a-; a support unit within the Equipment 
Section in order to mintain accurate and up-dated Information related to 
equipment. This une of the.s data is an essential element for 
maintenance rminaene t. 

For equipment, the model structure should be the same as the 
existing structure in DPUK Bone. For all Cabang Dinas in NT this would 
require combining the exi-.ting Workshop Subsections and WP-ehouse 
Subnectionc; Into a gingle orknhop/Narehouse Subsection and the creation 
of n new Adminli.trartlon Stibh ection. The remaining DPUK in South Sulawesi 
should al,;o be reorgani.'ed to conform to the model. 

DPUK 	 F ilipnnt Lection Organization 

Equipment Soction qhvhuld be headed by an Equipment Engineer who 
reports directly to the O~ief of DPUK. T"he basic functions for which the 
Equipment Fngineer 'ihould be responsible include: 

o 	 Equipment planning and control; 
o 	 Equipment co,;t data; 
o Servicing and minor repairs of equipment; and
 
" Spare part3 and miterials management.
 

Workqhon/Stor, 'ubq,,ctinn 9hould be headed by a Shop Superintendent 
with responsibilitie,i !or: 

" 	 Ansuring that established policies and procedures for equipment 
preventive maintenance prcgrams are effectively carried out; 

o 	 Scheduling, directing and controlling the servicing and minor 

repair operations; and 

/ 
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o 	 Jmplementing and monitoring systems for inventory control of
 
spare parts, materials and supplies.
 

Fci.nment/Ooeration Subsection should be headed by an Equipment 
Foreman, with responsibilities for:
 

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

o 	 Inspecting all equipment tw'ts periodically to verify
 
assignment status, ro determine adherence to preventive
 
maintenance schedule, and to evaluate current conditions; 

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

o Maintaining records on fuel and lube consumption.
 

Administrative Subsection should be a support unit for:
 

o 	 Processing reports; 

o 	 Summarizing and analyzing equipment utilization data; and 

o 	 Maintaining files, 

10.3.3.2. Equipment Staffing Recommendations 

1) 	 The position of Chief, Equipment Section should be held by an 
Equipment Engineer with a BE degree or higher and should have 
permanent (Pegawai Tetap) status. 

2) 	 The positions of Clief, Work hop/Store Subsection and Chief, 
Equipment/Operartlnal Subsection should be held by technicians 
with an STM degre or a minimun of ten years of experience on 
equipment related activitieq. They should also be on a 
permanent stitd:i. 

3) 	 The position of (.Tiief, Admint.tra, ie Subsection should be held 
by an administrator with an SMA or equivalent degree or a 
minimum of five year,; of expt'rience on administrative matters. 
le shoul.d also be on a permanent status. 

4) 	 The position of Mechanic in a DPUK workshop should be held by a 
trained person with an Sr1 degree at a minimum. lie should also 
be on a permanent status. 

5) 	 The position of Operator should be held by a trained person 
with an STM degree at a minimum, lie should also be on a 
permanent status. 

/ J
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6) 	 Drivers should have at leant an SMP education level and should 
receive training on vehicle operation. Drivers could be hired 
and kept on a temporary status basis. 

Staffing - Workihop-i. An analysis of staff an recommended for the 
maintenance and repair ot equipment by type of work done in the workshop, 
indicates that there are 11 positions that would require a total of 19 
persons to perform taks in each DPUK workshop in the office, warehouse, 
tool room, and s,,veral work sections in the workshop. A list of the 
recommended personnel according to their title or position in shown in 
Table 40. A tabulation of the pernonnel distributed by type of work or 
section is shown in Table I. 

Table 40
 
RECOMMENDED STAFF FOR ECJIPMENT SECTION
 

Title or Position 	 Qantity
 

Office
 

1. 	 Equipment Section Chief 1 
2. 	 Workshop/Store Sub:section Chief 1 
3. 	 Equlpment/OperuItional Subsection Chief 1 
4. 	 AdministraLiv, Stb,;ection ChIef 1 

Workshop and Warehouse 

5. 	 Mechanlci/Servic,,men 4, 
6. 	 Mechanic Ilectrician . 
7. 	 Weldr 1 
8. 	 Storeman 1 
9. 	 Dispatcher 1 

10. Ifelper-i 	 6 
11. Typist/File Clerk 	 1 

19 

/ ,
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Table 41
 
RECOK1.ENlDFD STAFF FOR ECWIPMLNT SECTION
 

BY WORKSHOP SECTION
 

I Niumber I 
TYPE OF WORK/SECTION lof bays/I Number of Personnel/Title 

Rooms I 

OFFICE, Equipment Section 

Chief 


SMALL COMPONENr SoP 

(Flectrical, Injection, 

Hydraulics) and BATTERY 
SECTI[ON 

TIRE REPAIR/LUBRICATION 


EQUIPiENT REPAIR SECTION 

MACHINE SiOP SECION 

WELDING, SOLDERING SECTION 

WASHING RAMP SECTION 

WAREHOUSE ) 

) Subsection 
WORKSHOP ) 

TOOL ROOM 


1 


2 

1 


2 

i 1/2 

I1/2 


RAMP 


1 


1 


1 Equipment Section Chief 
I Administrative Subsection 

Chief 
i1Equipment Foreman (Chief) 
I Typist/File Clerk 

1 Mechanic Electrician
 
1 Mechanic
 
I1 Hel1p'r
 

1 Servicemen 
I Helper* 

I1 Mechanic 
.12 Helpers 

i Mechanic 

I1 Welder
 
,II Helper
 

I Helper* 

I Storeman 
I)
iHelper
 

1 Shop Superintendent
 

i Dispatcher 

*uSame person 
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Staffing - Filmipment Operation. The required number of Operators 
and Drivers util depend on tht work program. It is recommended that each 
piece of equipment he annigned to one Operator or Driver. 

The total imount, of road equipment and vehicles that will require 
Operator:s and Drivers is tken from the Summary of Equipment Requirements 
(Tables 26 and 27). llhe rotal is 258 units of equipment and vehicles 
necessary for the n..utenance and reronatruction r a work scheduled 
(illuatrt1vely) fac the fir,)t year of operations in all fourteen 
kabupaten. It in subdivided in roughly 133 units in South Sulaucal and 
125 units in yrT. 

The total of Operator-i and Drivers currently employed in the 
fourteen kahupatvt., 1 1.70. (Available data do not differentiate between 
the posit loni of Oprator ind Driver, so they ct. only be considered 
together. ) A.,umlmng that each piece of equipment and vehicle is assigned 
one Operator or Driver, the !dditional requirement will be 88 Operators 
and Driverc. 11T currentlv employs 135 Operators/Drivers and the work 
program would require 125 unit.; to be operated. In South Sulawesi, 133 
piect.i of road oquipment and vefhichles are requlr±d to do the work and 
there are only 35 Opera torm,/Drivorj currently employed. 

Summarizing, 

in South Sul.awesi: 133 minus 35 98 additional Operatorn/Drivera 
required;
 

in NTT 125 minus 135 " an excess of 10
 
Operators/Drivers.
 

Balance- 88 additional Operators/Drivers required. 

The pieces of equinment and vehicles considered to require 
Operators/Driverg are: 

o Bulldozer 
o Motorgrader 
o Wheel i),ihir 
o Roller, Vibratory 
o Roller, Rubber-Tired 
o Dump Truck, 5 ton 
o Water Tank Truck 
o Flat Red Truck
 
o Dump Truck, 3.5 ton 

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

/ -1
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supervision would be operated by Foremen and the equipment to be based at 
AIXAL workshops would have AIKAL's own and/or additional drivers. On 
average, each kabupaten will require 18 Operators/Drivers for all 
maintenance and reconstruction road work. 

10.4. RECOK*21DATIONS FOR EQJIPMENT MANAG 24ENT 

Control: Bina Marga equipment (including OECF) and DPUP equipmerac,
 
even it located at the DPJKJq for the long-term, are identified and 
numbered using bina Marga's 8-digit code. Recently the kabupatens have 

been instructed to identify DPUK--oied equipment with a Dalam Negeri 
nubering iv-'tem (with 23 digirs) for Inventory purpoises. Host DPUK 
equip'nent, however, ia still not identified in this fashion. 

It will be necetary to ute a code number for DPUK equipment (new 
and old) when tflplementln the mintenance management system. It Is 
reconmnd o(I that an 5-ligit numbering nvn ten such an the one used by Bina 
arga be aionted and incluhde the l,.tter "K" In the code (for example, 

44/001/K01 ) . T'li, ftr,;t two numb,.r; Identify the province in which the 
equip'ment i-i a,.tgn,,t, th, ,;econd three numberi identify the type of 
equipment, and the last aipha-nurical code identifies that it is an 
equipment inoe!fle'alv in,Igned for kabupa ten road works. 

Inve.ntorv: Not all kabuipaten'; u,.e Bitna arla's K.I.B. form 
(Invetoiory '.r,l) ro- maintanin,, an inventory control of the equipment 
assigned to them from Bina Malrga or the province. No kabitpaten-owned 
equipmenr 'ii now regi,iter',i in an inventory format. it Is recommended 
that for the pro ,oct, K. 1.1B. fornq be provided to all kanupatens by Dina 
Marga in siitficint quantity no that all equt.pment (irrespective of 
source) can be prop,,rly identified and registered. A sample K.I.B. forn 

i, foun in Annex 2. 

'taIto; (conlition): Up-to-late records on the condition of 

eqtilpment are not b,,nog kept by rne.;t kabupatens. In the pant, some DPUK9 
;,;eit the )ilna .Mirg, torna "Buku Ririan Peralatan," which is quite adequate 
to raptur,' re labl,, information on the stutin of the equipment as it is 
provided ,flrecrtv ,/h the operator (,ee Annex 3). This practice should be 
requilrel and all ,;uch flina Mirg, forms adopted by the kabupaten should be 
acCtontW,.idi by Int Iruction bookleta on how to ite them. h'lie project 
tochnlca iqiqt.-itance trin ihou,l as',iit to ennure that the forms are 
properly comp Itvat it tt'ied. 

Utillatton: Agiin, there i.; no consistent record keeping system 
for th, tio, of .qiuip,,nt. For kabuputen equipment in the kabupatens 

visited (with the exception of YEuping and Sumba 13arat), there was no 
record keeping at all. Sporadic record keeping on the utilization of 
OEC', Bina Marga and provincial equipment is done but without established 
rule'; or procedures. 

¢/ 
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Tile Bina Kirgn form LI1PP (Laporan Bulanan Pemakalan Peralatan) and 
form LLP5 which are monthly reports summarlzing the condition, 
utilization and fuel/oll consumption of the equipment, should he adopted 
and implemented durin,, the execution of the project (see Annex 9). 

Fuel Control: There in no estahlished kahupaiten procedure for 
controlling luel a location. Lich kahupaten uses its own system, mostly 
entries in a simpl notebook (many times not identifying the unit in the 
field) and the date. In Sumba Barat fuel coupons are used for dispensing 
fuel to vehicl(s but for heavier equipment (rollers), they simply trust 
tile operators. It would bi useful to apply a similar coupon system in 
other kabopateoi. 

Maintenance, Servticng, and Repai.rs: In all kahupatena visited, 
Includhn; rhe onei with OLC worknhops, there wan no evidence of any 
control of labor or- part, for equipment maintenance and repair. Forms 
such as work orderf; or preventive maintenance pro),rams and schedules are 
not being uted at all; there is no established system tor management of 
the work. Exi.tt ng Bina ',tirga form,; such as Perintah Kerja Perbaikan 
Pvr,ilatin ,ini K.irtu Servi'; now used at the provincial level should be 
adopted inl implem,.nted in the 'xi stin) (and future) workshops in the 
kahup iten'; .T o,'lo''Iforms shown Annex 8.aro in 

Part s Man ,gein: : v;tt; for controlling or stocking spare parts 
are non-x,t't at the labuliLten level. At the most a storeman keeps a 
book w'tfi eatltri'; of p; rt, and 'rtppli e': acquired. lie existing parts 
managemi.nt ,;y,;tvm tr;,l in the AISAI, warehou,'e in Ujung Pandang is quite 
adeot.Litt' for aIa pt.iLtofi to k.ibupi tt'n needs. 

Paitt and FuiI Purch ';.;: Fich kabupaten procures parts on its own 
for the ,'qu;pnn t t ow:,,, rult.; from IN .S Penaun angan Jalan and 
JfPRS ,itf II firn bi' t.'d to acquire, ';p.rv parts for any type of 
equipmn with no re.,trIctfoni. Althoulh there is pressure on the DPUK 
to 1151' ,) mo'h of thi' budg't a; po.;';Ible for road work rather than for 
overhead Iten; like part';, It also 'vem-i that the policy is not taken 
advantig,, of, not known or not quiIte understood. 

The pro J,.t :ishould encourag,, the incluslon of funds in roadwork DIPs 
to cover the true fo,itg of operating the equipment This means that the 
cost for spare parts 'ihould he included In the "rentil rates" used to 
eqtmiat, the budget for road work and the amount allowed for parts should 

/ 
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be clearly identified when receiving the funds. An equipment cost 
accounting system would provide this information.*
 

Faiiinment Rental: The renting t..c of government owned equipment 
should ne discouraged under the project. However, if any rentals of 
project-3upplied 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 same 
type or similar equipment. 

An alte'rnative would be to limit biddings for project reconstr'rction 
contracts to medium sized firms that are more likely to have the 
nece,;sary equipment. Government regulations allow tendering of contracts 
estimated at more than Rp. 200 million to be open not only for 
kabupaten-ba!;ed finvi but also for firms registered at the provincial, 
level. 

L itatton. on F5iunent I)ad: Limitations must be set for the type 
of work. txocuteo bv dii fer.,nt units in order to protect the equipment. 
Tit 2ommon motorgrader (Komatsu GD31) is designed for road maintenance 

The allovance made in the equipment unit cost rate (so called "rental 
rare') for repairs should range from 16 to 20% of the rental rate. 
And within the allowance for repairs of major equipment, a certain 
percentige (.say 40%) should be for spare parts. Therefore, when 
bu ,,etng i coit por kilometer ot work, some of the funds should 
.11readv be accountit(d for and shou1l be reserved for spare parts. As 
an e' ampl,: a diunp truck ( 3.5 ton) might lhave a rental, rate of 
Rn. 5,573/hr. ot which 17Z (Rp. 955/hr) should be an allowance for 
ri.pair . Utng in eo timite of 40% of the repair costs for spare 
pirt'i, Rp. 312 Jhould bo -let a-,lde for every .- that the lump truck 
work-i and ;noii1l bo -hargoed Lo the work as an ai" ',nce for spare 
part,;. Fuo and lubricanti nhould al.so be included In the operating 
coqt of the eqiuiprient. 11ii i. varieg aq a function of engine power. 
Thu;, a 3.5 ton lunp truck with 44 11P should have 36% of the rental 
rate roser- d for fuel and lube conts. If the rental rate were Rp. 
5,573/hr, 36% of it (Rp. 2,006) should cover the expenses of fuel and 
lube. There would be no need for a separate line item or budget for 
fuel and lube. 
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work (grading, spreading material, smoothing, scarifying light 
as 

scarifying or cutting hard material and pushing loads. A bulldozer 
should he used for thin. The common dump trucks (Dyna) are not strong or 

heavy enough for the type of work required. Their dump body struck 

material). Kabupatens, however, are using them for heavier work such 

3capacity is only 1.5 m but they are being loaded with approximately 
2.4 0 of rock material. The engine (88 till, 3.2 liters) In not 
powerful enough to w! that. nd the continuous overloading and to operate in 

steeper gradeq tound in many kabupaten roads. These trucka would be 
suitable for lighter work such as transporting their rated capacity of 

material (sand, cold mix, coarse aggregate, bags of cement or hand tools, 

etc.) necessary for typlcal routine maintenance operation and bridge 

repair work. It In reconm,,nded that the existLng dump trucks (Toyota 

Dyna and IWu.u TID) be repervtd strictly for mal-trenance operations. Now 

units with a G.V.W. (Gross Vehicle Weight) of approximately 9 tons, 

engines of a mtnimum of 135 HP, with a dump body of 3.3 m3 capacity and 

wheel baie of approximtplv 3.20 m should be purchased for the heavier 
work encoterod in road recoo;truction operations. 

Reallocation of OFCF Faul ement: Field observations indicate that 
few kahibpi ten; iie "iliig 01 'aequipment efficiently and that some 

units remain idle tor long perlodn. This situation has prompted Bija 

Marga to rea.gign qome of the OMCF unitu to other activities. A 

reallocation oe the ex s:t1",, OECF equipment among the fourteen kabupatens 
In rteommendel hero. 

Reallocatinn will greatly reduce the number of new 'aints to be 

procured. l'urthernorp, the eXIqting OECI" Fleet of light dump trucks, 

motorgraders and wheel1 eadera could then be asn-igned to do road 

maintenan-, leavIng the htavler recon,.truction work to be done by new 

unit. It ,hnuld he made clear that the kabupatens that are having some 

of their equtpment reillocated will be receiving newer units that will 

form part of the recoa;truotion group. 

The recommended reallocion of OECF equipment Is ';hown in Table 

42. Cilculation' for the number of reallocated equipment were made 
taking into con, (lert Ino the equlpment requirements for the first year 

and the current availability of operating equipment. The balance of 

equipment requirementu after reallocation of OECF equipment is presented 

in Table 43 and 44 for South Sulawesi and lifT, respectively. 

/
 



Type or Equipment 


Motorgrader 

Komatsu CD-31 


Wheel Loader 

Kobelco LK300 

Dump Truck 
Toyota Dyna 


Rubber Tire 
Roller 
K,:aviakt KR 200 


Tvpo. of FElutpment 

Dump Truck 
Toyota Dyna
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Table 42
 
REALLOCATION OF EQUIPMENT
 

Reallocated Reallocated Number of
 
From To Units
 

SOUTH SULAWESI 

Pinrang Gowa 1
 
Sidrap Wajo 1
 
Bone Buluktumba .
 

Bone Bulukumba 1
 
Sidrap Wajo 1
 
Jeneponto Gowa 1
 

Bone Bulukumba 4
 
Jeneponto Gowa 4
 
Sidrap Wajo 4
 

Pinrang Gowa
 

Sidrap Wajo .
 
Bone Bulukumba 1
 

NTT
 

Belu T.TdI 4
 

Belu Kupang 4
 

Manggarai Ngsda 3
 

Manggarai Sikka 4
 



TABLE 43 p 

EWIP'fZNT RE(-(XIREE-.S AFTER REALLOCATIN 
PROVINCE: SOUTH SLLk.TSI 

OF OECF E(QIPF!ET 
I 

TYPE OF EQtIP-?N.-I _ __ _ _ _ 

II 
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II 

_ 
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I 
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I 
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0 

0 
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11 

1 

0 

0 
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I 
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Ii 
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I 
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Ii 

I 
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4 

4 
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10.5. 	 RECOMM121DATIONS ON ALLOCATION OF MAINTE.NANCE BUDGE'TS 

Although tile flat 25Z earmarked for maintenarce of INPRES Dati II is 
administrattvelvu3irple, it bears; no relation to the needs of different 
kabupaten road networks. Cotv;ideraton -should be given 'a changing the 
way in which milntenance Is ftunded. First, the basin of the mintenance 
portion of Dat I I allocation could be determined by an apportionment of 
x Rupiah per kilom,.ter ot network plus ,n extra amount base(d on tile 
number of klI omi'teri th-t ,urv reported to be In good condition. That 
would provide an Incentive to keep the network well maintained. 
Condition ,lurveyi would have to be conducted uning a uniform procedure 
that can be Apot-'hecked. 

Second, kahilpten, could contribute a portion of their locally 
raised revenue for road maintenince. This would have the effect of 

Increai;n the toti Iiltint,.nance funds and also of miking local officials 
more aware of the importa-nc,, of co,;t-t.ffective maintenance. 

Ultirmit,,ly, the key to the ni ntenance budget should be an annual 

work prograa .ind bnd ,,ot for ,tch kahupaton ,.ich year. A direct product 
of any r'-tintoenuin, min, isorott ,;y'item, it sets the total amount of money 

requlred Ior maitunanc o. Blcau-;e it is performance based it directly 
relar,,,i the work to the mony. The money needed must be Justified by 
type of wor6 and( b r,.otlrce requirtd. For more information on the 
anual wor progr, .ili uidget , roler to Section 9.5. 

10.o. 	 ,.ECOMElDATIONQ ON IMIPL?2II1TATION PROCEDURES, FACILITIES, 
AND EyJ l'MI.,Jr 

10.6.1. Forvo Anounr vs rortrict 

Alnoit ill ,ialntenance activities are now performed by force account 
(swakelolai); no,;t ,on.triuction activities are performed by contract. The 
CAI encourago,,'; the growth of t'ie construction industry, as can be seen by 
the large nou.nh-r It ,'.iill contracting firms who are registered for 
kabuputen work. 

Sicev fo't coatri(tor, do notr have con,;truction equpi~nent, contracts 
are- modifit,,h to allow l ihor t .''viwie mothod u or r, nting (somettmes 
without chir,/) of toe kah pit i'- eqoiprent to the contractor. Neither 
pract ice, prIr -,'. ,,ool riult,-

Tho coit of i lab 'r inten,.1ve contract Iq often lower but usually so 
Is the quilfity of the I nfninhe product. The kind of work that can be 
done with manual labor alone iq u'iually limited to building Telford or 
macadam gravel roads. These roads are inferior to gravel surfaced roads 
which require cruihed aggregate or select material and a fleet of trucks 
plus spreading and compaction equipment. 

/ ,:/
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The practice of renting out kabupaten equipmert, but usually at a 
below economic rate or sometimes without charge, dos not work well. The 
contractor has little incentive to utilize Lhe equipment efficiently. 
Frequently it will sit idle for extended periods while it is under the 
control of the contractor and unavailable for use elsewhere. 

Force account con'trtiction work In unually more dependable and the 
experience of other donor,; In Indonesia has been that, given training, it 
yields higher quality work that In completed in a more timely fashion. 
9ut there are- neverthele:si piessure,; t,, complete the work as quickly and 
inexpvn'sivelv iai poaiihle; so miny shortcuts are usually taken. Not all 
the equipment i,; tne right iizv for the job and there are always problems 
with -.par.e prt'., logistic:;, etc. Also, if the force account project is 
a big one , thefrt will he little w erk done on maintaining the roads 
beeati,;o the-re i r, u'ii .il ly Ivnu il tchnt por';onne. to ntiff a large 
constr uctionul roj e iiii peurtorm malitenance at the mse time. 

I prov'ml'nt-i ire needed in both iv,;Ietnsi. During the DRMS Project, 
there will h,- a vrowllu requiremient for maiutenance each year. 'There 
will 'Ii beo 10 recot';truehtlou work than can be handled by force 
accotii crw,,e llonie ut'.s thooe cre,; are greatly e' pinded. The DRMS 
Projeet will hive to work out in a rrangemnt whereb ,ill of the 
maintenance and rl'con,,t rietion vork i'i done in the mo';t economical manner. 

The k.ibu ,to. q ne force aecount crews th-it can respond quickly to 
ma lntoeiin no''i. For exampl e, pat'hing and ,ome bridge work cannot be 
do lave- . Howe ve r, there,' .i i' ' rtan malnteine!e task'; oiuch is drainage, 
l,'ani ig .i' ,,tit' ion control which ,io not require quick reqponae. 

Tho.;e could ettiv ho' vontracted if the, proper procedure,; were in place 
to pre-pare inifiltortnan, , c,.ntraet; .Inli to provide the leC iO'icry supervision 
'i cout rul. ,o thiat the re-illt,; art- acceptabhle. 

Due to the volume of work intirlipated unde r the project, there will 
be a nol', for 1t)11' cont r ictor'; Will) CA.n nrform the work properly and 
qulickly. 11101 n',, larn W-i4 me.thod; ind both materil', and worke'411 to 
me'thoti, wil need, to be controlled wi-ore, 2 irthitly than at preient. 
Spec ii rerommrilati Ion,; are provtidi, in the following two sections. 

10. 6. . . Roonr,,ndatloin; for itntet.ance 

fnit Iii i l l ma inten in e ',houldt bi- p.rformel by force account. 
Grdnaiallv i,; till' -row,i gain e,xper lence in improved work methods, 
producttiu .Ill lmprov, tint!] the mrgin.;l improvement be.comes very 
wm ill. At that tine' thl work meithods will be! clo'ie to optimum for the 
condittons,. Vliii' may tike ioeve r'ol year2. Tihe foremen will have gained 
*,'cportince and ho able- to repeat the production figure regularly. They 
will hL.ve learnei which techniquei work and which ones don't. 
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It will then be time to experiment with contracting some of the less 
critical maintenance activities to small local contractors. Production 

standards will have been establihed by experier.e. These shculd become 

the standard for maintenance contracts. Force account foremen can be 

reasnigned to suptrvine contractors because they will have had the 

experience themselveul. Technical assistance may be needed to draw up 

appropriatv formats for maintenance contracts. 

With some matrntenance being performed by contract, the personnel and 

equipment required for force account maintenance will not have to grow to 

match the growth In the number of maintainable kilometers from the 
reconrntructlon program. Some maintenance work of the same type as that 
contracted should -itill 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. Recome-ndattoni for Rconstruction 

1he volume of reconoitructioa under the DRMS Project will rise at the 

an taper off near the end. It will not justify permanet..beginning 
force account vrews to do all the work. Contractors are the logical 

choice for a relatively short program. However, most contract 

construiction prattLics need to be Improved, e.g., more effective use of 

equipmont, better ,iuporvtsion, better quality control, etc. The 
mut also acquire the skills and experience toDICIK/DPLIP (.ibaug Dinai 

better managi- contractor--, leanrihlng by doing is the best teacher and a 

mingle force icr otnt recontrtlction crew will be sufficient to test new 

methodsh before, the-y are required of contractor3. A in the example of 

=.inten.aitic, th ii ihould be the primary training greund for future 

conqtruictlon vontract suprvisors. A steady flow of work should be 
and the balance absorbed byprogrammed for force account ea-h year 

contrart';.
 

Force account on-the-Job training for future contractor supervisors 

should be complmentod by iupervi-ion training courses. At present there 

are no ready-to-u,;e packagoi of training couries for construction 
nupervl.ion or inspection. A *tart was made during the on-going World 
Bank Manpowt-r I)evelopment Project (TIRD 2258) to produce such courses. 

Working with the I!tdan, Dtklat Bina Ma rga of the Department of Public 

Worke;, a ron.;oltant laid out a complete series of courses on construction 
supervision for In,;p, ctor.; working on projects funded by APBN. Many of 

the taik-, to be covered by tho-j#e couries are applicable to kabupaten 
worki ,q well. One demon-ftration cour~se (Inspection of Soil! and 
Aggregate;) we.; Ieve:oped, and according to reports was field tested. A 

field Riidbook for Feld Inspectorq to serve as a ready reference for 

Inspector,, wa,; tl,io begun. 

Bidang Diklat Bins Marga should complete the series and create a set 

of reproducable, maters so that they can be implemented at the kabupaten 

level using local or provincial instructors. The project TA should 

assist in conducting the courses and assist in the post-training guidance. 



- 165 -

Another recommended step to improve contractor reconstruction 
practices in to change contracts from a lump sum to a unit price format, 
at least for the tanks which require tight control on materials (e.g., 
gravel surfacing, chip sealing and DBST, concrete structures and 
bridges). Inopectors will have greater control by being able to reject 
specific work without having to reject the entire Job. It will also be 
easier for the contractor to correct specific defects rather than a set 
length of the work, as implied with lump sum contract3 (contractors' 
progress payments are now typically maide on the basis of the total 
completed length of road). 

10.6.2. Certification Recommendation:s 

Certification of kabupaten reconqtruction work has been a delicate 
area under other donor projects and must be planned carefully. First, 
the ground rules for certification must be clearLy established and 
undor-;tood by all prties. Second, the stringency of certification 
,itandird,' ithould be Increased gradually and proper advance notice should 
be gi'.eon to contractor-, and force account crews who w.ll perform the 
work. lhat notico ,hould begin with the preparation of project designs 
a!1, p, cat and contract document.,. Third, the planstll .on and 
,per ifl rat ions mu,,r he free of ambiguous language ind the 
rt-iponihilittesi of the work force and the supervilion clearly identified 
In the ronrrart documents. Fourth, those who will perform the work must 
inder, ,frd the correct methods. 11w foremen in charge of force account 
wor mtc,,t be ;hown how to do the job properly, using the right type of 
e lutpri,, t and ma t-rLal,; no that the finished product will be as 
dt., I a -! . 11ii wilt not be too diIficult at the start because there will 
on y 1),, a limited number of project,; and they should be able to be 
p irt Icly suporvted by the project TA. 

';p#-cific ;ugge-jttons for a cetification procedure are noted below. 

* 	 Ist - Thi# contract documents sihould contain a clause by which the 
contractor ii bound to complete work according to plans and 
snectfirations and that any defect' in the work noted by the DPUP 
Cilbang Dinai/PUK will b#- corrected before payment for those 
items' can be approved (note that this may require a unit cost 
contract). In the case of force account the process begins with 
the ne.:t step. 

* 	 2nd - The DPUP Cabang Dtnas/DPUK will certify that the work has 
been perform,!d according to standardi except for any noted 
defectq I) 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 
defecti. (The money could be used by the GOi to correct the work 
either by force account or a new contract.) 

1 
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o 	 3rd - The TA (local and foreign) will certify that the work which 
has been declared acceptable in to standard. Payment In 
therefore justified. 

o 	 USAID will reimburse the amount of money associated with the 
portion of certified work. After -ie defects on any other 
portions are corri-cted, the sane process will be followed. 

10.6.3. Workshop and Eouilpmnt Recommendations 

In the Outer Islands of Indonesia, kabupatens that have received 
donor aanintance for kahupaten road programs generally have workshops 
whereas other kaihup.iten1do not. In the 14 kahupatens considered for the 
AID project, only knhupaitenn tnar were included in the OECF aacistance 
project hav inne kind of workslhop/warehouns facility. Two kabupatens in 
NTT have OEC' workmhop building-i: HManggarai and Belu. Four kabupatens 
in Soutth ,mtllaweJ hive 'inC'i buiL din ;: Jeneponto, Bone, Pinrang and 
Sidrap (ee l'Abletn 45 and 46). 

The nix OI'C!' worknhop are Incomplete and will require improvements 
before they ran b fully functional. The workohops are, in effect, only 
storage .heId' for equipment; there are no tools or bench equipment 
available. 

The workshops neen in Manggarai and Jeneponto are far removed from 
town and lack dirctl electIlcity, telephone and water lines which would 
have to be netalled before they can become operational. 

Workshops are now being built In Yipang and TTS kabupatens. The 
workshop i.en In Kupimg wai still under construction but appeared 
acceptahle. 

10.6.3.1. Recom',endatlong for Workqhoos 

New workmhopm will have to be built In six kabupatens: Sumba Barat, 
P'gada, nnd SIkka In ,;T7, and Bulukumba, Gowa, and WaJo in South Sulawesi. 

An exIntlng ,tandard building layout, prepared by Mana Marga, is 
being u,;ed under other kahubptpn road projects and in adequate. A 
lay-out Ukptch of the , tan! ard building in shown in Figure 5. It 
consisti of a building of ,pproulfately 40m 2 , at an estimated cost of 
Rp. 50 milli.qn, containing: 

Four work-bay areai (one( for lubrication),
 
Warelhoui (for !;p. r#- part ),
 
Tool room,
 
Battery and electric aystnm room,
 
Soil I&. ipace; and 
Office sp ce. 

http:milli.qn
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All workahopo munti Include provisions for Cinstalled, tested, and 
operating) piping for .in air comnpressor, and for electrical, water and 
uanitary Inntallation,;. A wahh ing ramp, a loading ramp, a guard shelter, 
and a mnuonry and chlin l inik fence nhould als o be included. 

Biefore the work:hopn are IccEptpd by the pro ject, they musit be 
complete, and Ol)('r, t oa l. All work;hop,; shouild be fally furntlhed 
Including: de,,kq ,and chatr.,, book;helve,; , dl.play board.- for tools, 
count erq (for too Iroom and war ehoun.e ) , work be1che , rackts for spare 
partn, and rack,; for t1,e,,;. 

The main funct ion of IUPIJK works hopi ;iould be to erle atin the 
hoM,-b.;,i for road m, I ntnin(p o peiatto";. It in therefore advisable to 
]or'tit. th,-'i on th- out kirt in. l t n wIh're tt ei1i access to easy 
conmm WzriIatlon wLth th. It'IK of fic' and electricity, telephone and water 
hook-up,; ir. ivallahlv,. !ie land arra required for a DPUIK workshop is 
appIxVlO lttlv 2 ha (20,0)0t m2). 

10.6.3.2. Tv 1;., of Work 

In It. publIcatlon Pedoman Pemeltharaan Peralatan, Bina Kirga has 
clangfled the type of work (one In workshops In five levals (see Annex 
27):
 

Level I Maintenance ,oji by and beforeM 	 work operators drivers 

and after they operate equipment. 

lpvel II : Preventive maintenance work (lone by mechanics and 

serviceman In the workshop area. 

Level III : 	 Adjuatment,; and inor repairs done by mechanics in the 

workshop. 

I.ve1 IV : 	 Major repair; done by maister mechanics in fully 

equipped worknhop-i. This work includea overhauling
 

engines, transmissions, and changing clutches in heavy 

equipment. 

evel. V : 	 Repairs that require fabrication of parts and major 

rehabilitation of equipment In very damaged condition. 

I 
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Work to be done aitDPUK workshops should be limited to levels Ii and 
II. Rep-aIrg that necessitate dismantling and assembling units that need 
setting or adJuntmentu using special tools, equipment or facilities 
111101ld be done at AIKAL and depot workshops. These are taskn defined 
tinder level IV and V. For traniporting kabupaten equipment in need of 
ltv.l IV or V repair, AILAI. workshop; in Kupang, Ujung Pailang, Ende and 
Wainrgapo .hould be requ ired to use;their exis ting Lo-Bed truck-trailers. 
'1it-eqe units art, iow under ALKAL control and upon request can be assigned 
to provide support to DPUK's workshops, an per directives from Bins. Marga. 

10.6.3.3. .aohile Worknhopa 

In e-.it- where repair, that are beycnd the capability of the 
kalhnpatttin can be pertormed ii the fie!d without transporting equipment 
to the AFAr., the Ail) project ,ihoutI ut ilize procedu res previously 
,,;tib hiI 'id etiehrthe OFCI' pro joect. fAirrent procedure for requesting 

'IVi, ,tanu'e from t he Kanwtl AIYAL, ill 1 Jung Pandang to provide spare parts 
.ini mochanic ' to repilr O)HCT (Oina ,irga-owned) equipment in the 
katb~mt,,nrin S;.tith 'mi iwe',L I,; a; tolloi';. Perlodiailv, ALKAL sends a 
nbhilt- work,,hop h'v,ei in Ujung Pandang to each project workshop to check 
Lhe ei, lpment',, 'on1tilon. FRich mobile work,'hop team congist of a 
m.echanh , a Itglt t person, .ini in r(Iutipm,.tlrpare pirt,; specL.liat. 

'llitean -lttiiti ii averi.' of five. day, In each kabupiten, during 
which the menan ic e.x,irdtne,; in d,.tall every piece of equipment and the 
,p ire pa it,i ;I)#, l1 t'r i' I.lp-i DPI'Ir equipment personnel to prepare a lint 
of .,p.;re par t,; n,.t',,;, iry for any equipment in need ot repair. 'lie lint 
ot sparet part. r,,,rhe b the team i'ithen approved and sighied by the 
Ye ,ila D , . Upon r,.turn i to AlAT. the lI.it !, 'inlmitted to the 
.iqulpm-vrt eoordinitor who review; It ind hisn office prepares a form 
eunr Itltd "*.qoeu.,,t ror Rep.;Lr" (PermnLnta.I Perh.ilk. ). Thi' signed 
r(lne.t 1,.,oihntttve to th, reptir ,;ertion at the AI.KAL workshop. The 
rep.air ,,ct Lont .,i;; work order Caiiphet with a requies t list of spare 
[irt'i .ini 'nral; It I othe ;toreroom. Thie storemtin evaluato'; and checks 
the ItIr aiin'it thie fnv,,nto rv at partq ictquired by the project and 
,,torel it AIYI,. ';p ire p,;rt,, irt, relea sI from the .toreroom and given 

,ttt the iioh ile wilk ;top Mt nllta' , who upon retnirn 1 to the kahupiten, 
p aeet,+ to r-p i r the e titp ien t . A teport i'; maeh. and the work order is 
ctonet, ..Igned itath ,c'h ridt the Clief tLheby tit,' i intl ot LIJUX. 

lhlu; pre)t'ei tire I' being fo lowetl for the repair of equltpment in all 
OECY qpo,.ore,l kahip,itn,; In ';,uth :;law',i harl been working 
,.it 1t.ittori ly. It ,ihoni l he continued during the executtLa of the AID 
project. 

Ilte ALYAT. In II)Jng Pnting haq three mobile workshop teams attending 
n.tvon kabupatenn with OFCF equipment. Adding three mnore AID-funded 
kabup.it.n.n (Gowa, W.ijo and Bulukumball would total 10 1abupatenn and win. 
necessitaite the addition of at least one more mobile workshop (this is 
included In the recommended list of equipment to be procured). 
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The current practices for purchasing. spare parts for OECF equipment 
in South Siulaweni should also be followed under the AID project. Under 
these procedure-i, when spare parts (filters, etc.) requested are not 
available at Lhe ALKAL, the ALKAL can directly purchase parts if the 
total CO5L per kabupater" for the year does not exceed Rp. I million. If 
the total coL i.xC.ed. Rp. I million, a competitive procurement is held. 

Periodically (uititly once a year), each DPUK makes a list of spare 
parts needed for maintaining OECF equipm.nt. Ila. list is then submitted 
and reviewed by ALAL, which then purchases in bulk. Parts are received 
and store-d at AILAL''; warehoue and distributed to each DPUK accor 'Ing 
to its need:s. he,'ie spare parts are kept in stock for future! maintenance 
use. 

Sinilar procvidutei ,nhould be adopt.d for providing mechanical work 
and spare parts- on a recurrent bat,'il for all LPUK works-hops under the AID 
project. At pre.;ent, there' are AIXAL workshops or branch workshops 
rntabli, htd- In: Ujung Pandang in South Sulawesi, Kulpang in Timor Island, 
Ende in Flore 0,ii land ,u,i Wainga pu in 'hmba island. 

10.6.3.4. Work.nhop FAiuiin,.nt and Toolq 

The kabtpaten work,nh ;h),tuld ho provided with tools and equipment 
for washing, lubriciting, ch,,nging filters, repairing tires, changing 
batterinq, replaving x ill part-,, repairing minor cooponents such as 
alternator,, ,,tarter-,, watr ptmpq, etc., welding and soldering. 

the e,;t fLite of workshop equipment required for each kabupaten 
works,hon 1,i: 

1. Iubricitton '£'ervfce Fuluipfent 	 US$ 20,000 
2. Tire iervice FquIipiment 	 20,000 
3. Kttery and Electrtc Section Equipment 	 5,000 
4. Dil,-;eL Inje ction andi Hydraulic 

Section FquipiNen t 3,000 
5. Repair 'jevt!on hiulpM4't 	 15,000 
6. 	 Welding, l)dv and Paint Section 

Fqu ipment 36,000 
7. Maichine 'hop ;octLion Equipment 	 7,000 
8. Mince I 1,-ou, 	 1 I000"US$ 107,000
 

A detailed breakdown of this equipment list is provided in Annex 
28. For 14 work,hop-i, the total cost would he approximately U.S. 11.5 
million. ownv., OECF workshop seen in Manggarai and Jeneponto had a 
few piece of shop equipment nuch as an air compressor, battery charger, 
trolley jacls, and one tool box. A detailed final list of workshop 
equipment .,Ti tools should be prepared by a project consult-nt early in 
the project so that equipment can be procured while the new workshops are 
being built.
 

http:equipm.nt
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FAluipment for the proposed nell lab should be limited to the 

nimplest equipmnent Lhat can be taken out in the field, such as alump 
cones for testing concrete used on drainage structurei (box culverts, 
headwalls) and sieve analysis sieves to control the gradation of 
aggregate. 

10.7. PUBLIC INW0ILMATION PROGRAM 

One of the most important objectives of the project should be to 
increase the awarenes; and knowledge of government officials about 
highway maintenance. As with any new system, there will be resintaice to 
changing the way maintenance in now perceived, planned, and executed, 
The project should inform offici-als as fully as ponsible about the merits 
of maintenance and managlng maintenance In an orderly and logical way. 
AsOlth offlcl,tl, hcoln,' botter Intonnod, they will participate more 

openly in the proj.ct. Without Lhilt pirticliption, it will be very 
difil -ult to .li,;tttiltio li teil sv, llti'f te projec.t kabupatens and 

,lmo',t impo,,thl to carry it forward to other provinces. 

It is reconlin.ndod that I;AID begtn planning for a program of public 
in)formation hi' ori tho long-iort proi c'ct technical .i:;istlance team 
arrivi , and ;houiild conrntiue tho prograrn throughout the project'a life. 
Prior to bo, iniin work on the ground, ioticeoi should alert local 

offictqik that the projo( t will 'oon be;gin 1id provide information about 

wher e , who, how long, how much, why it i'mbeing carried out, etc. 
Topic i of gneril information prior to the beginning of project civil 
work-i'.oIld be: 

General fact; about the program; 

Why maintenance In Important for the preservation of capital 
and for the benefit or the metoring public; 

The baqIc feature'; of an equlpment and maintenance managemnt 
system; and 

TilTe important o of good cotistruction and materials quality 
control to the economical Lifet of the highway network. 

Short-term con'ozltant, could help to write some of the articles or 
noticeis.
 

During tho project thre- wil he miny opportunities to generate 
riportqi on the actilal experience,; and benetits of carrying out 
mainto.nance and reconstruction in a syntematic way. Long-term proJect 
con.uiIt.intq could aisint In preparing occastonal articles on maintenance 
techniques a',tht project progresjef. A re"t'2manded method for 
publici7i.ig the project is to publish articles in two widely-circulated 
Public Works-iaponsored magazineq "Majalah Teknik Jalan & Tranaportasi" 

http:publici7i.ig
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and "tajalah Pekerjaan Umum." During the life of the project, other 
media such as video clips and newcpaper articles should be used to
 

increase public awareness and enliit support for the field work. 

10.8. TRAINING RECOMMENDATIONS 

10.8.1. Short-Term Technical Training 

Short-term technical training should be primarily targeted on force 

account foremen and on staff who supervise contractors. Short-term 
technical training should be carried out primarily during the rainy 
season when road work Is stopped. It should be conducted through short
 

courses. Topics for short courses should include the following:
 

for foremen
 

1) maintenance work methods
 

2) crew organization
 
3) recording and reporting procedures
 
4) materihIs handling
 
5) ochers, as identified during proj.ct Implementation.
 

for contractor supervisors
 

1) reading designs and specifications
 
2) supervision techniques
 
3) others, as identified during project implementation.
 

Short courses should be kept to a week or less whenever possible. 

It is suggested that they he held initially at existing training centers 

(DPUP and Diklat) but, beginning in the second and third years, be 

gradually moved to the kabupatens themselves. For planning purposes, it 
could be assumed that 10 to 15 man-daye per year of short-term training 
in these topics would be adequate for each PuK employee in these 
port!uns. 

Practical and applied techniques should be stressed. For this 

reason, Public Works staff with long field experience shoud be utilized 
as much as possible to assist to prepare and deliver short courses. 
Holding courser In the kabupatens will assist in promoting a practical,
 

as opposed to a theoretical, tone.
 

Materials for most short Lournes already exist within Public Works.
 

For this reason, the project does not require a great deal of preparation
 
of new course materials (slides, films, etc.). Many of the existing
 

materials, however, are scattered about at various training centers; thus
 

a complete inventory and review of all potentially useful existing
 

materials should be conducted as early as possible in order to develop a
 
core set to be used under the project. Financing may be required for
 

minor improvements to existing course materials, bet most short course
 
training can begin before any improvements are made.
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One topic for which teaching materials do not yet exist la
 
contractor supervision. Preparation of these materials was reportedly 
begun several years ago but was not completed. Because this is one of 
the areas where improvement Is moot needed in the kabupatens, Public 
Works should be strongly encouraged to complete this work. The adequacy 
of this and all other core short courses should be reviewed during the 
project to assure their applicability and usefulness for kabupaten staff. 

Although foremen and contractor supervisors should be the primary 
target, deficiencies of other P1K staff in specific technical skils 
important to the project (topographical surveying, drafting, etc.) may 
become apparent as the project is implemented. Funds should be held In 
reserve for such purposes and existing facilities or courses utilized to 
address them as the need arises.
 

10.8.2. Planning for Short-Term Trainin
 

The planning procedures adopted by the project will introduce new 
tanks to kabupiten staff. Few example, kabupaten Public Works staff will 
need to conduct more sophisticated road/bridge inventory and condition 
surveys than at present. Very few kabupatens conduct any traffic counts 
at present, bu^ DPUKa and perhaps Bappeda Is will be required under the 
project to ceauure traffic periodically in order to select links for
 
project-financed reconstruction work. It is not known whether formal
 
courses In any of these topics exist in Public Works (this too should be
 
investigated as early as posaible). However, DPUPs and the
 
Sub-directorate for Local Roads have the skills and procedures to conduct
 
these tasks themselves an, should assist in introducing them to the
 
kabupatens.
 

A second category uL' planning skills that the kabupatens will need 
to acqdire is maintenance planning. These are the procedures required 
fcr a maintenance sanagement system and include tasks such as estimating 
and setting standards for work crew performance. The target group for 
these skills should be PUK administrators at the Section Chief level and 
above. On-the-job training by project TA rather than formal coursework 
is proposed in thiti case although seminars might be required initially to
 
introduce the logic and procedures of maintnnance management.
 

10.8.3. long-Term Training
 

Long-term training should not be the primary focus of the project 
training program. However, consideration should be givcn to financing 
long-term in-country civil engineering training for up to two persons per 
kabupaten in kabupatens with i relative shortage of staff trained to this 
level. These persons should on).y be at the staff level of Section Chief 
and above. The benefit would be a general improvement In the quality of 
design and implementation at the kabupaten.
 



- 176 

care should be taken to annure that the absence of staff who are in 
long-term training doen not impede Iroject implementation. One 
alternative would he to second qualified DPUP staff to DPUK positions 
during the training period. 

10.8.,. Training of ()ntractor 

The bulk c' reconstruction and a growing share of maintenance work 
conducted under the project will noe performed by contractors. 
llitorically, probleins of low quality of contracted work in Indonesia 

stem from many tactori inclidl|g| inad-quate supervisiout, unrealistically 
low contraict budg,.tri, anvl contra(ctor.l' lack ot knowledge of some 
conitruct ton t,.chnique,, and eqipruent . contractor training cannot by 
Itnelf ol ye all the.,, probtin,'i. It hai,,, moreover, proved difficult to 
adminiql - an ,va Iiiitv' I n orher ecuntri-'. Conn qreontly, It in 
;ugge;t#.d 0t it r oni I program of cotur ,er tor contractors not be 

undertakirn In the All) project. f:-'tead(, Improved iupervision and 
realtitic contract btlg ti ,,hotilId be combined with a program in which 
contractorsr el lgIble to bid on project contracts mun t obsierve the 
techni(111, appliId by the katbipaton rfodl force account teams which, in 
turn, will be runde.r tL, iupervI'.ion of project consIultants. 

10.8. '. 'l t riti Tratinri 

T1he nloectior of tral nef-i moit take careful account of the relevance 
of the training to the ongoing re,;pon.ibilities of the trainee. It is 
reomritned that during the firrt year of the project, clear criteria for 
trala.oe nelectiobn b' eitabltjohed. 

10.8.6. Finan( Inia. Trailnirri 

The. coniult.int, were not able to consider training finance issues 
thoroiighly. Io, wver, one proml Ing suggention by GOI counterparts his 
been to re.veri';, the pre.;ent sy,item in which short course training 
opportunif t Ivar, allooa ted to kabupaten staff by higher authorities. 
"Irfn ny,;tin ott i ri,,n It in training being provided to persons whose job 
doe'a not th- tiuglit. An alternlatLve would be to provioerequir- b*kill a 
taLill tfrafifrnd to i.,och l)I'IJK annually with which the DPUK would fund 
tihe trlvi. ,m-i per diemn coit,, of partr-ip,anti In ,hort cour'res of its own 

hoo ling• 

10.8.7. Tratlnln)j for r Pf'r.;onnel|nitwert Related 

Thi' e-cpoetot ticroaio in t, volume and qualit7 of work at the 
project kbepat~irn: will rquire ,a .trengthenlng of existing equipment 
staff through new lire-n and trining. Ono! ot the moqt promising potential 
sourcel of new -it It ii the ,iecondment of DPUP personnel to the 
kabupatens. Iie authority to i;econd has already been provided by a 
BANGDA letter of Instruction (No. 620/975, 1982). If secondment is used 

/
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under the project, the equipment-relatod positions for which it should be 
coni idered first are: tief of the Equipment Section, (hief of the 
Work,,iopAdarehou.re Subsection, and QMiet of the Equipmont/Operational 
';oh; tetion. 

Almo,it all tluiptavnt-relateil imployeen, whether seconded, new, or 
tt,lting, will benetit firon or require training. Ile importance of 
provl,tin: trtning to DPUK per,,onnt1 will warrant the full-time 
uttl1i.ation ot a training ,ipecliallit ba.sed in Jakarta to oversee training 
in both provisc,,'id ,a (pre-,o,ned locil) training coordinator to assist 

in the. tieltIdnplerrintation inti adttini tration ot the training program. 

'rra nt g pro rin, ,di iold corihn, fori il cour.io.s and follow-mp 
on-the-job tralnilt:, . Gt'nr-, dhouldho dt-';netod to train ptronnel to 

comproncv levml ',fon;t-tVntr with tho,;' nee,,ed for project equipment 
riupport op,,rattoui. [li triinito, .,oult cov,!r thv to[lowing areas: 

1. New -qui pint Iit,:l;lt r I it ion (ortientat ton courre ) 

2. 	 Field , itr,nont ttp*,rttion, for op,,ratori/dr vers and equipment 
il;ntnirn,'o/rp1iir; tor m to'hntc i; 

3. Spirt, pirt,; iPo'tilticitIon, ortdering and control; and 
4. Filtui mintg-,ment.pmn t 

1. 1Nei-wct11r"i. lI1 ittrlon (Orientation Courneq). In-country 

equip-.ont -,rp;t I . , n ltii.1 it I I .'t,i tor this purpose. Thia can be 
includ il in contrac tr tor prot'urltng new equipment. The courses should be 

given when the ejl1Iprnt ii dewlivered. 

Orlont '.Ion rmir',o, ,hoult bi given to al l operators and ,-erviee4en 

(net h in ti) ot DPPV' I i AIUAI-. on each type of equipment delivered. 
They' 'met!li toe lode: 

o Fqu ipiont char i.teriitic;;
 
t) rct jniqi-, of ope riat ion (op ri tor manuals utiage);
 

o Pretventi',yeiitntenanco iervto'e.i (lubi tm-anuals usage);
 
0 UJmt,. of ,ipe Iil tool,; for topar/ aintenance; and
 

o [nitructl n for reptir', (work;hol mannal usage)° 

The tritning p*''lt ,t ,hen [l r,,vlt.w antl ipprove the new equipment 

orientation cotr;'te hi'tore tt imev ire gvin and 'heuld coordinate the 

detati of thl-r pre'.entatl on with equimpinnt ,.upplier!,. 

2. F! el, 1m tit erient Ote riion anid 4tintonanrvc (Op.ration and 

t-Ilnterina C' (toi r ;,,,) 

O,er.iror,i/DrI ver'i 

Following the orientation courses, DPUK operators should be trained 
by experlencel instrurtors from the ALKAI in Ujung Pandang and Kupang. 
These field training programs should be done at the kabupatena, and 

http:Work,,iopAdarehou.re


- 178 

should include one-on-one practical nessionu that demonstrate: checking 
the equipment before ntarting the engine; correct procedures for nt-rting
the engine; safe and correct operation of the equipment; work techniques; 
and the corre ine ot the parkingme r Shutting down engine and the 
equipment. PrevenLive mainLenance t.sks for which the operators are 
renpon,;ible ,shouldalso he reviewed. 

O) nt will involve tran;portLtaon and per diem for the Instructors 
from each ALKAL. An etLimated five dtaysi will be required In each 
kabupatten for .1 team of three ALKA!, Instructors. 

The local training coordinator should arrange for existing 
vidoo-caSiottI.5 and lide-LapP course'; on equipment operation to be 
prpnented a,;part ot thtis field training. These courseq are available at 
Dlklat officeg in Furabaya and Ujung Pandang (see Annex 18). 

Meehan! c',/'rvi comes 

Following the orientation conur;e, , DPHK mechanics/servicemen should 
also reeiew follow-up training from experienced instructors from ALKAL. 
The training should be conduepd in the ALKAL facilities in Ujung Pandang 
and Kupang upon rpeeiving the new equipment and before distributing it to 
the kabupateni. Training for mrchanici/s;rvcePmen should be limited to 
the type of work defined in the Peotman Pemeliharaan Peralatan as levels 
II and III (equI;nnent rnalntOnanve .nd minor repa rs). 

It In e'.t matOd that about ;ix tr,aln-ej; (mechanic,,/servicemen/ 
welders) from Pich kabupa ten ;hould recelve thin training (helpers should 
be trained later on-the-job by teir t rained ,upervisors). An estimated 
two week; should be planned for tOi, training. line ma in topics should 
Include trouble ,hooting In"L iv.ten,, cooling Systems, electrical 
systems, brake qyntem,, hydraulic" 'y';t'n'; , ';ervicin. and testing of 
componento.. No major repi lru or overhauls should be included. 

The local training coordinator 'hmuld help to plan, organize and 
admintte r the training program. ii- should arrange for existing 
video-ca';'wtteq and ,elide-tape course; on equipment maintenance and minor 
repair; (smee Annnex 18) to be presented a: a complement to the "hands-on" 
training. 

3. Scarp Pirtr Identification, Orderin. and Control Courses. DPUK 
storemen should h he' trained ,t AITA-. wa renou;eqs. The duration of 
training should be two weeke (including travel time). Training should be
.on-the-Job," demonttating the performance of astheir duties a dally 
routine, working iiuie by 'nide with experienced AILML storemen. Each 
trainee ,hould also hi fully familiar with the following existing Bina 
Marga manuals: Pedonan Penvimpanan dan Penyaluran Barang, and Pembukuan 
Barang (Aidang di Lingkungan. 

Practice during training should assure that each storeman can manage
 
the forms used in a parts management system, such as:
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o 	 Requisition/isaue slips,
 
o 	 Requisition/issue slip registers, 
o 	 Requisition and issue vouchers, and 
o 	 Requisition and issue voucher registers;
 

and the forms used for inventory/stock control, such as:
 

o 	 Bukti Pengeluaran Barang,
 
o 	 Kartu Persediaan, and 
o 	 Kartu Rak. 

Samples of these forms are shown in Annex 6. 

Effective training for storage bin numbering and spare parts
maintenance can easily be done during the same two-week period by simply 
observing and copying existing AIKAL procedures. 

4. Faunrnent Mnavement. Training in equipment management should be 
provided to the Chivt!i oi Equipment Sections on a "one-on-one" and 
on-the-job ba,;is by the project consultants. This should be preceded by 
the adatptation of existing Hina Marge procedures for the kabupatens' use 
In a kabuptten equipment management system. Training should cover the 
varlous elements of equipment ainagement such as: equipment control, 
,jervicing, and repair management, and parts management. Special attention 
to development of iod training in an equipment cost system should be 
provided by the project consultant equipment engineer. 

Training bv Privte Sources 

A poisible additional source of training for mechanics/servicemen, 
workohop foremen and ,;toreman is local firms which represent the vehicle 
and heavv equipment indu itry. The following four firms provide training 
to large fleet owners: 

1. 	 Toyota-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-ups).
 

4. 	 P.T. Trakindo Utama for Caterpillar road equipment
 
(motorgrader, loader, bulldozer).
 

These equipment -uppliers should be contacted to prepare and present 
proposals for additional training to DPUK personnel. The costs are low,
usu.lly limited to transportation and accomodation for trainees. Table 
47 summarizes the information available on training by the above firms. 



Table 47 
TRAXL'NG FOq FLEET ONERS PERSON'EL BY ?tXVATE Fr.S 

F M.4 I Trai nlig I Ioi L. I -Jr st:: I so . of I I C s I oss ble I
 
and I DNrecred E.,catto-slI ot, I Tral:ees I Inaruc.z- I to the I Location I


4
Type of Euiaent I to 1 Level I Cocres I Per C-use I Fr.2 I Pro ecr I of TArainiiI 1I 	 ' 

TOYOT-ASRA MOORIS Iec'a=!c2 S. I 2 wee- 7 -ovota Astra 7.ra=sporatio Jatharta
 
(Toyota Vehicles) ou:rse$es Io : .A.:cceo!etloz Facilities I
cc .ies,


I II I i stage Tra!.e! I for 'rlees asd at a I
 
I system I I a-" "sd -- =aser j


II- I I I Li3 r:rs dealers
 
1 1 1 I
 

IP.T. STAA ?,-.RS I techaelts S'( or 3 certs 33 -razeem I Scar -aar 1,a: spar~i::o= i ..karts
 
(M.arc..BeuzHeivy SLTA per year TecI-.c!a,3 .e t :ey I Teining I
 
Trucks) Graduates Iraned !n 1.7: of ilrect I Center (h.amI
 

IeI'-- I I"-re.a -- g costs I dor'!tory) I
 
- Cp. 7.CCO) I I-


P.T. PA.I"JA MOVRS Iecham1.cs,| 7 I Jakarta
 
(Izusu ani C.41. St..-vice- Iral 
 ncg 
Vehicles) nco,Shop 	 .C Ienter
 

I It~~~oreze.IIII II
 
ISuprvi -I
 
slrs 
 Co
 

I 	 P.T. TPL.IYDO UJA..t I MechanIcs.I STM r 1 50 r:alees I
 
(Caterpillar equip- Service- CaduatIes
 
Imeot) 
 men.
 

Spare I
 
I I~~~Parts

II II ~~Storemem I I I I'eI I
I I II I 	 I II
 

I___ ____ I.__ ___II __ I*____L _ ___I. - I _ ___ 
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The training specialist in the technical assistance team should
 
assist in gathering any additional information necessary and coordinate
 
any training provided by private firms. 

10.9. 	 THE ROLE OF NATIONAL, PROVINCLL AND LOCAL ORGANIZATIONS IN TIlE
 
DRMS PROJECT
 

The GOI organizations that play important roles in support of the
 
DPIJK/DPUP Cibang Dinan are:
 

o 	 Bagian Pembangunan and BAPPEDA It; 
o 	 Sub Dinas Bina Marga, DPUP; 
o 	 BiLang Peralatan & Perbekalan (ALKAL), Kanwil; 
o 	 Sub-directorate of Local Roads, Dit Jen Rina Marga; 
o 	 Ministry of Home Affairs (IIANGDA) and the Project Management 

Unit (PMU), and 
o 	 Bidang Diklat Bina 1arga 

10.9.1. Bagtan Penhangunan and BAPPEDA II 

Theqe offices at the kabupa-ten level should continue to work with 
the DPUK/DPUP (hbang DInias in the selection of reconstruction projects.
Their criteria for ';electing particular road links should be broadened to 
place additional weight on traffic data. They could also begin to 
M.Imlyze the movement of cash crops and to monitor changes in transport

pricew; after road tnprovements have had time to take effect. Such data 
would be helpful to nea.nure the broad benefits of good construction and 
,ffective maintenanrice. 

10.').2. Sub Dini- Bin-' larga 

fle' provincial Sub Dinas Bina Marga has considerable ukilled staff 
ant facrtitie; to offer to kabupaten Public Works institutions. Under 
tho pr,.Jeer-, both the DPUP C.ibang Dina- and the DPUK should establish 
.1o-;, working tie. .!t'i the Sub Dinas Bina Marga. For the DPUP Cabang
I)in.i- In NI' roe oftirial connection already exists. For DPUKs there is 
.in tristruitcbn ltter kNo. 620/975, BANGDA) which sets forth five areas 
ot cooperttion betwien the DPUP and the DPUK in: technical guidance, 
planning, Inplemntarion, equipment, and technology transfer. 

It would seem that the nece'sary authority for close cooperation
alr,,adv exist'r. In fact, the field visits confirmed that there does 
at)pear to be a clo-e working relatlon;hip between the two which can be 
-itrengthened dluring the project. For the most part it is the DPUP which 
'fhould give agsistance to the DPUK. The flow of assistance will be
 
mowitly top/down. Some of the specific functions in which the DPUP should 
pla-y a more active role are listed 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
 
assortment of training courses and better facilities and equipment. The
 
training coordinator at the DPUP (Pedikprop) has experience in 
implementing courses. 

Haterfals Oalitv Control - The laboratory facilities and trained 
technicians at DPUP should be able to assist in any kind of materials 
testing or materials consulting advice that kabupatens require. 

En ineering Do';lgn - Te staff of the Sub Dinas includes degreed 
engineer., who could help guide kabupaten technicians in preparing project 
plans. Kabupaten DURP and DUP plans must now be reviewed by the DPLJP 
before going up to the Governor. At present, however, this review is 
usually only cursory. 

P'ersonnl - The educational and staffing levels of the DPUK/DPUP 
Cibang Dina'; ,houtd he Improved. There are already many individuals 
working in the kabup(,ten who are seconded provincial employees. Ideas 
have been put for-ward tc have new and/or existing DPUK/DPUP Cabang Dinas 
personnel rece:ivo higher education but that would leave vacancies in the 
kahupaten for weveral years. If such a program were started, then there 
should be a polic€ e'tablished whereby the DPUP would loan employees to 
the kabupatvin'; until the reg,:ular employees return. The policy would also 
help to stren),thein the tie.. between the two organizations. 

In the ca,ev of vacancle', where the kabupaten is having trouble 
recruiting qualified per-ionnel, the DPUP could provide a qualified 
Individual for tho poiition oil a; -emi-pennanent basis. The DPUP could 
rotate such per.,onnil (with the approval of the Bupatis) but the 
responsibility for tilling the ;lot would belong to the DPUP. 

10.9.3. Bidang Peralatin & Perbokalan (ALKAL), KANI[L PU 

The Bidang Peralatan F. Perhokalan (ALkAL) already plays an important 
role in helping meet the equipment rtie.ds of the DPUK/DPUP C.abang Dinas. 
This role should be enhancod. 

The Kanwil /AIYAL could, for e',ampe, pon request from the DPUK, 
send ALKAL technician,, to kabupatens; for short period of time to work 
on particular t,;k., perhip-i to vet workshops organized and running while 
a permanent kabupaton equipment mana4-c- Is being recruited or the regular 
employee ii undergong long-term training. 

Other areas for ALKAL aqiiotance nuch as ma or repairs, special 
training, storage of -pare parts, etc. are covered in Section 9.6. 

10.9.4. Sub-directorate of Local Road,; 

This office is responsible for preparing technical standards and 
guidelines for DPUKs. Basically it adapts such documents from those 
already prepared b7 other sub-directorates within the Directorate of 
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Planning for national and provincial work. It issues some of the 
standards and guidelines directly to kabupatens and prepares others for 
IIANGDA (Ministry of floame Affairs) to issue. 

A. stated in Section 9.1 there are several existing standards and 
guidelines which should be up-dated and new standards must be developed 
for the maintenance management system (performance standards, work 
frequency, etc.). Project TA should assist the Sub-Iitrectorate in 
developing the new maintenance standards. 

Experience has shown that a good way for handling that procedure is 
to form a technical panel which will meet periodically to review new 
standards 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 minimum; it should consist of at least one or two other 
officials from the Sub-Directorate, the TA Project Manager, perhaps one 
or more chiefs of DPUK/DPUP Cabang Dinan, and perhaps also a 
representative from BANGDA. Other experts would be invited to sit on the 
panel as the need for special expertise 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 suggestions and attend the sessions. 

10.9.5. Project Mana ement Unit (PMU) 

The PMU should continue in its current role as an expediter of 
project implementation and disbursements. It has proven successful In 
these tasks In other donor projects. 

10.9.6. Bldang Diklat Binsa Iarga 

The main goal of the DRMS Project is to strengthen the institutional 
capability to conduct maintenance. Project TA, through on-the-job 
training, will introduce to the kabupatens new ways of managing road 
maintenance and equipment and new methods of construction. The principal 
recipients 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 individuals are relatively few in number. The 
major targets for formal training programs should be field foremen, 
superisors, operators, workers, equipment servicemen and others. 
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A tentative program of specific courses, some existing and some new,

Is explained in Section 10.8. Both the development of new courses and 
their implementation an well as utilization of existing courses will 
require close coordination between the Hidang Diklat Bilna Marga and the 
project TA. 

Tho Bidang Diklat should do the actual course production of any 
additional courses required but project TA should assist with course 
identification, design, and selection of trainees. The Provincial 
Training Officer can offer valuable anntstance il setting up courses, 
arranging for facilities, equipment, etc. Project TA should also suggest 
improvements to existing courses and provide valuable feedback to the 
Bidang Diklat on course effectiveness. 

Whtever ansistance Ridang Diklat provides will require funding
since the organization operates as a project and thus moat of its efforts 
are funded through various DIPs rather than from a routine budget.
I1SAID should consider funding any new course development with the GOI 
financing course implementation. 

I 
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11. DRMS PROJECT DESIGN 

11.1. INTRODUCTION TO THE MAINTENANCE ,ANAGF.MENT SYSTEM 

A maintenance management system provides a framework for planning, 
organizing, direc tin, and controlling road maintenance. The key elements 
and their purpoIes i,!re noted below. 

11.1.1. 1)lanning 

Up-to-date data and planning ,tandards are used to plan maintenance 
work. With a li.,t of each distinct maintenance activity in measurable 
unit,; of work, standartq o work frequency, related road inventories of 
road ,lenent, and featureq, and the average performance per crew-day 
(performince standards), an annual work program can be formulated. The 
work program inficalte-i the total a. oust of work and the required 
cr,,w-ilav'; tor each different maintenance activity. By multiplying the 
mriner of crew-tays by the co,;t lr crew-diay (broken down by resource), a 
budget ran ho obtained for each of Lh,, activities in terms of total work 
quantitv and total crew-lay,.. Hulttplyi, g the same crew--days by the 
crew-lav r,,,our', cost, th, total ro; t uf each re,ource can be known for 
each acttvitv a-; well a-, the entire work prog;ram. The completed document 
is known a'; the anntial work progren and budget. 

nie work program and budget becomo- an effective management tool for 
planning anr Justifving the total maintenance program. It allows 
managers to masure perforince by, for e'anple, comparing work crew 
ichiev:-n'nt to the planned work crew performance standard. It can also 
be adju-,;ted upward or downward to meet the realities of funding and 
re,3ource availability. It i- the basis fur the next step. 

11.1.2. Organtzing 

The next step ig to prepare the annual work calendar so that the 
workload is qchedulod to be performed at the optimum time and the demands 
on resourceg (statf, equipment and materials) are balanced as evenly as 
possible. 

The work calendar is prepared using such variable data as weather, 
harvest qea,;on variations in traffic volume, and availability of 
temporary per'sonnel. 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 use
 
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
 
resource. The other resources can then be adjusted accordingly.
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U.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 'uit the circumstanc - and still accomplish ail the 
work 	 that needs to b (lone. The performance standards mentioned above 
guide the scheduling of staff to allocate the resources effectively and 
allow foremen to perform each activity in the approved manner. The field 
work 	 order become- the source document for controlling the work. 

11.1.4. controtllng 

Work muvt he controlled to be effective. It must be performed 
accorling to ,wheduled needs and It must be efficient. The maintenance 
manager mt,,;t know if the work is being carried out according to the work 
progiam and bul get. H. 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 
then appropriate corrertive action. If production has slowed dramatically 
or costs are rising too high, the manager must act quickly and return the 
situation to normal. 

4The field work order tIn the basis for the manager's control ar is 
used to report the work oroduction and resources utilized. That 
information ii summarized and tabulated at the local level and a monthly 
progress report is pre,,ented to the manager. Copies should be sent to 
higher authoriti es a-, well. 

The malntenanco management sy.tein is a continuous cycle which 
becomes more efficient with tIme. Lessong learned in the execution of 
work and the correcttv action, taken are used by planners for the next 
year's maintenance program. Pertormance standards and work frequency 
,atandard- are -idju;1ed accordingly and a mcre realistic work program and 
budget I-, prepared f ir the following year. 

Maintenance management ';y.stemn hive_' been adonted in many countries. 
They are not complicated andiare all baged on the pattern described 
above. Further derailj are provided in the following publications: 

1) 	 National A.,r;ocfation of County Engineers
 
Action Cuide Series - Volume VIII
 
Maintenanci' Management
 

2) 	 Transportation Ren.earch Board 
Transportation Technology Support for Developing Countries 
Synthesis 1 - Maintenance of Unpaved Roads. 



11.2. DRMS PROJECT PLAN OF ACTION: PREPARATION AND IMPLEMENTATION 

11.2.1. Objectives
 

Tle main objective of the DRMS Project is to strengthen the 
managemn-t of district road maintenance. Good maintenance management 
rqu1,i,'; well-trained personnel, the right kind of equipment, and good 
quality materials. It also requires a maintenance management system that 
is adaptable to local condit ions and can be adjusted as conditions 
chan)e. Finally, roads mu,;t be in acceptable condition for the 
maintenance work to be effective. 

The pro j..cr will be the fi rt of its kind in Indonesia. There are 
Con;1derable con',t rAIft'; thut the project must overcome, Including 
re,;! ,t.inv- to chinge, peroepttons of maintenance, the remoteness of some 
or the location',, and lack of fan IIlarity with modern methods of work and 
n in I. -o'nt tot'Ll i qu,,;. )ther.i n iv include: delays in budget (DIP) 
aptorvaL,, ('1tu,.la I i','otf', 0I pe r.,nnel and .stoppage of contracts, 
,iitfi i.' , iii obt iniig ,pire p,Lrts, 'SLiortt3,,g ,i and poor quality of some 
natertal, contI,,t'. of iate t,.t between provincial and kabupaten 
off!l,i l,, in!I ,-or-'inicir ton,, ui, travel. delays. Ilit , for the project 
to n.ef a rood;l', it!) ,)'ce've,; not over-ambitious.r':e, ao T;houLd be It 
.1houId ho recoviii,'-oe th it mpri ,v,'mont,. will he gradual. 

1w project -,tiouli I),. divied into two phLses: preparatory and 
implem.nta t ton. h'lie prep ratorv ph,; -';houildlast approximately twelve 
months. Ihe impl emtntatton pha-;e shouLd last approximately six or seven 
year.; (,,e;' Finire 6). 

It Iq 11 'o r'com:,,onde th.it on-the-ground work during the 
implen, nata<ton poie b'gtn In ,i few kahupatev; only. It will take time 

to deve-top the virlot,; e'l-em-nt', of the maintenance management systent and 
the lorilI project covuiltint,; will need to be trained in how the system 
work.,; h,-elr, they cin t,,ll' a',; ,,t the staff,; of all the kabupatens where 
they will h,' au. igno't. In ad ittion, cloo supervli'on by the limited 
e*parlIte ,;taft ',hoiild initaily be foci,;ed oi a few kabupatens in order 
to concentrate on ulvelopl u, ,.1fective force account and contractor work 
mothod,; that ian L t'tir be ido)rLd ,.Lsewhe re. 

Li,;t, whilI the ftr,ir inpli,enLat ton year (First Year) programs are 
being te;tul and u!.volopel In the pilot kabupatens, the consultants will 
be able to guide any reor,-;an aition, 'italfing and equipment 
redistribution in the other kahupaten which waq not completed for the 
First Year. A, ;oon a', the,.e remailning kabupatens fulfill these 
requirement';, they should be incorporated Into the project program. 

11.2.2. Preparatory ll, ,! 

This period would begin after the loan agreement Is signed and end 
when the long-term project technical assistance is on site. 
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Tlie principal preparatory task should be the "'drificatlon of the 
r'-on,;ttniction program. Considerable data (traffic counts and road 
con(Iton) nu.;t be collected quickly to verify the scope of the 
r,,con-itructlon program. Tiis, in turn, will he the basis for the final 
planning of other tasks such as equipment redistribution and procurement,
the .,electton ot which will allow the kabupatens to start a full 
mtain tenance program In the first implementation year and fulfill their 
st inl Il r:qu I rement-.i 

Other ma or tanks Include contracting the TA, procuring capital 
eoutipment, hullding new workshops and completing existing ones, and 
';ottlni: tip the detailed administrative procedures for directing and 
cont:ollfug aiIi activite".. The CGI will need to reorganize and staff 
the DPUK/DPI)JP i bang Diiai, redigtribute existing equipment, prepare 
training cour,;eq, etc. Performance standards will also need to be 
pr#pltr.-l to Initiate the maintenance management system in the first 
Imle-"twitltion year. 

The (Ol uind h';A[D will require the assistance of a small team of 
von,,ult ints to plan and execute all of these tasks. Tiree foreign 
('on.uIitant ; are recomrmended. Two engineers with at least 10 years' 
e<Dnorleiece art needed, one In the field of low volume road maintenance 
ilf conw.tnrctuion management, and one in equipment ninagement. Th1ey 
.hoitld have previoiv,; expo. ience with implonenting a maintenance 

Im" ',,,,',nt',;v;tem. Ihe :hird should be a 'enior training specialist with 
eporinct, In htghway an' equipment t,.aIlnng programs. They must be able 
to work toge.ther a.;i tear4, with the highway engineer serving as the team 
1,idor. 

Ilio,t coontiltantg qhiould be hired a';ioon a-; possible under personal 
,r,,ict' contracts (PSC). The period required wotld be approximately nine 
rionth-.. Al three qhotzld he based in Jakarta hiut there will be 
conitderahie travel to the pro.,'.acna for the higi.iy and equipment 
ItughI ners. 

fach 	 PC connitltant .,homjld have a local conultant as a 
mlint orpi rt. 'Iltv ,;hotid have more than ,ix years' experience in their 

r,-;pe-ttve f!(elI, and ;hoold be able to travel with the PSC team. An 
otfhI turnt-,n!e by tna a1irga will be required. 

A tentative li,;t of ipecific preparation phase tasks for USAID, the 
GOI, and the PSC team ,are listed below. 

UIA ID: 

0 	 Prepare TA TOR, tender and negotiate the long-term technical 
assistance contract; 

0 Hake final the first year plan and engage six PSC consultants 
[three expatriates plus three Indonesians (highway, equipment, 
trainlng)J to assist with first year tasks; 
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o Establish ground rules with the 001 for the reconstruction 
program;
 

o 	 Based on more detailed traffic and condition surveys, calculate 
the reconstruction and maintenance programs and draw up a 
preliminary plan and budget for GOI funding and USAID 
reimbursement; and 

" 	 Execute tender documents for equipment and tools to be
 
purchased.
 

GOI (Working with USAID & PSC consultants) 

o 	 collect the necessary data to verify the reconstruction program
(traffic, inventory update, condition survey update); 

o 	 see that the appropriate first year links are selected and 
reconstruction plani are drawn up in accordance with standard 
acceptable practice; 

" 	 inform potential bidders that contract specifications will be
 
enforced tor all work and that payment will not be authorized 
until all substandard work Is corrected; 

" 	 reorganl-e the Roads Divisions of the pilot DPUK/DP[JP Cabang 
Dinas ; 

o 	 recruit and assign to the pilot kabupaten, permanent staff 
(managerial, technical, field supervisors, mechanics, 
operators); 

o 	 redistribute existing construction and maintenance equipment to 
the pilot kabupaens; 

o 	 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 additional
 
workshops in the other project kabupatens;
 

o 	 inventory and review existing short-course materials in the
 
fields of malntvnancs and construction management, and
 
equipment maintenance and operations; and 

o 	 begin to develop training courses for any supplemental training.
 

PSC lighway Consultants ( Expat + I Local) 

o 	 Supervise collection of basic road data (traffic, inventory,
 
road condition);
 

'I 
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o 	 As the field data become available, verify the reconstruction 
program and the resulting maintenance program; 

" 	 Prepare final lint of materials tenting equipment and assist 
the equipment conulitants in preparing equipment lists and 
tender docuiments; 

o 	 Assist the GOT to select the pilot (demonstration) kabupatens 
(perhapw more than one) in each 1'rovince, considering: the 
capacity 0t pre*.ent road personnel; the GOT's progress in 
reorganizing and statfing the road and equipment sections; the 
amount of km In good condition foi the tirt year riintenance 
program; the eviltipment workshop, etc.; 

o 	 Review reconwstruction draw!ngs anit specifications budgets and 
maintenance plan,; for the tirnt year of Implementation In the 
pilot and other kabupiten, . An';i;t in establishing the 
inder-tandinI) that onlv thoe reconstruction projects that meet 
USAID's requirem,-nts wUl bo eligible for certification and 
re imbu rnemen t; 

o 	 Advise UISAID on the itifficiency of DIP funds; and 

o 	 Advi-;e on the acceptability of organizational structures for 
those kabupateni which do not wish to adopt the model structure. 

P'C ViiiDnmennt tC'a)nlt.nts (I Expat + I Local) 

o Plan and ,;upvrvi,w the collection of an equipment data base 
(inventory, condition and iuiage, specifications, vendors, 
rental rompnie:;, rental rate,, etc.); 

" 	 As the recon.;truction and maaintenance programs are verified, 
complete thei it q of elinlpmnt to he purchaw ed (heavy 
equipment, ,ihop vitpmont) and ai;tt in preparing the tender 
docurienLl ; 

" 	 Pos,;ibly prepar, a plan to acpijlre a Itmited spread of 
equipment tor the pilot kahuptens in the event that normal 
tendering p ocenirei will not allow delivery of the equipment 
in time for the b,'*inntn of the full i;plementation phase; 

o 	 Assist the hitrwav con.niltant in advising on the selection of 
pilot kabiup,,,n.l; 

o 	 Kake sure that qi.-ficient equipment units for reconstruction 
and mainteniice are reassigned and in place in the pilot 
kabupateni iien the implementation phase begins; and 
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Advise on the reorganization and staff of the DPUK/DPUP Cabang 
Dinas in the pilot and other kabupatens. 

0 


PSC Training Specialists (1 Fxpat + 1 Local) 

o 	 Assist the COI to review all existing training materials and 
select those which are useful for the DRAS Project (principally 
those dealing with work methods, construction and maintenance
 
for foremen, supervisors, operators and mechanics); 

o 	 Help Diklnt Bina Marga to collect, cqtalog and organize a set 
of reproduceable maSters of useful existing training materials; 

o 	 Draw up a plan and budget for the Dikiat to develop those 
courses which will be useful but do not already exist. Work 
with the highwal and equipment consultants to prepare the 
master list; 

o 	 Assist the Diklat to outline the curricula for new courses 
which could be preparcd;
 

o Supervise an inventory of existing training facilities and 

resources that could be used for project training; and 

" Assist the Diklat to continue the development of the recently 
initiated series of courses for construction supervisors.
 
(IBRD Manpower Development 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
 
systems, a significant part of the networks will be reconstructed, and
 
both force account crews and contractors will learn improved methods of
 
construction.
 

The project should plan for modeqt accomplishments in the early
 
years, which will increane as the project progresses. The recommended
 
reconitruction program will start slowly, but increase gradually in 
volume for the subsequent three years. The maintenance program should 
begin by focuqing the work on only the acceptable kilometers in the First 

Year 	of implementation, increasing as the reconstruction program adds 
more "good" roads to the network. Training should begin as a modest 

program concentrating on the pilot kabupatens and spreading to the 
remaining kabupatens as the courses are evaluated and improved. 



- 193 -


A major -'jeetive for the first year of implementation should be to 
develop and begin to apply the maintenance management system for the 
kabupaien,. This is not conceptually difficult nor complex. lowever, it 
must proceed in a measured, step-by--step manner and will require PSC 
and/or long-term TA consultants to guide the process. A detailed 
explanation of the steps is 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. 	 Define Work Activities: define each discrete activity required
 
to conduct maintenance and define cne units in which the need 
for each activity will be measurf d (number of culverts, for 
example, govern-; the amoitnt of culvort cleaning activity); 

3. 	 Conduct Work Tnventcrieq: survey the number, location and 
condition of all road features for which maintenance may be 
requi red; 

4. 	 Determine Levels of Effort: estimate the amount of work per
 
year required per unit of activity measurement, e.g., six
 
kilometers of motorgrader per kilometer of maintainable
 
engineered gravel road; 

5. 	 Develop Performance Standards: define the optimum crew size, 
equipmentr, materials and work methods required for each 
maintenance activity and calculate the average daily production 
expected from each crew; 

6. Prepare Work Program and Budget: combine an assessmnt of 
maintenance need,; (based on work inventories above) with the
 
assignment of staff, equipment materials, and funds required to
 
address them. A.,sign priorities to the activities to be
 
performed to adjto',t the workload to the level of flnds 
available and to the need to level the workload over the fiscal 
year; 

7. 	 Establish a Work C(ilender: schedule the work, equipment and 
materials by crew activity and by month to achieve the targets 
of the work program; 

8. 	 Assign Schedule; and Report Requirements: each work crew chief
 
is given a schedule of the work to be done and the resources 
required to do it. These are based on the performance 
standards above. Periodic report requirements on actual 
performance are get; and 

9. 	 Monitor Performance and Refine Performance Standards
 
Accordingly.
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The first year of implementation should also include the Initiation of 
equipment management systems in the pilot kabupatens. Reconstruction 
should commence, although modently at first. lhe lessons learned in the 
pilot kabupatens should be applied as full project implementation starts
 
in the remaining kabupatens. 

Once the systems are being Implemented in all project kabupatens, 
the project consultants should continue to supervise the application of 
the systems and help to refine their elements. Gradually, however, the 
kabupaten staffs will take full responsibility for managerial functions 
in the field and the workshop, identifying 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 -3hould document the maintenance and equipment systems
in ranuals for permanent use in the project kabupatens and for review as 
the basts for expanding to other kabupatens. Tle consultants should also
 
assint in preparing ai plan for adopting the systems in other kabupatens. 
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SAMPLE DPUP EQUIPMENT INVENTORY
 

SHEETS
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ANNEX 4
 

SAHPLE BINA MARGA 3QUIPMVT USE 

PRCORD BOOK
 



R AL" 

KODE UNIT PEFIALATAN ,;~UNIT PERALATAW 

TAHUN E3ULAN 

NAMA P110YEK'SUS3 PnOY7K 

PROYEK .... ........ ....
 

LOIKA'I POOL.........
 

' IFUT-.,LI 1(10,U IIAfIAN Y'ANG IIAHU ... NI 



- -- CATATAN HAMIS1AN PEAAA 

TANGGAL pMf 1,0 

;.~ ~-z- I TILIAI dP EN AIV IL MI SALAH SATU)'. -- -- ~-.--..JAM K.ERJA ______ ________ 

- .\~EFEKI.Tl RLKJ.At. II.LIM INGAN. LAIIt. 

A I1 RNIN ~ LT. .. .. 

.1 .. 0 L A Il4 LT .... 

9 ? :.2-4 OLI TIIAN9. ISI LT. . 

f . - IOLI 141DROLIS LT ... 

- M. U8 K KG .. 

I' ILTEr, IJAFAN IIAKAP OH . . . . 

- .FILTErI OLI IAESIN SH. . . . 

-,~~ -- ,4.- -J 1ILTLFI HIDROLIS lH* 

* -. ~ I FILTER UDAflA . . 

~y - :,I HA TOR N Al M A P A R A F 

41,...' C, %'AL o NA A .' P A R A 

'*II4It.Y LAI'O'AN PFMAKAIAN PEPIALATAN HA I 

http:EFEKI.Tl


CATATAN HAHIAN PERALATAN ,ATATAN HARIAN PERALATAN 

TANGGAL ....... ... M .......... T.
;ANGGAL ............KMIHM ..........
 
,


LOKASI II AS . ....... .... ... ASI....................
L)Kl I ..........
 

JAPO =1l:E9J. "1AK REK3EJA IPILIH SAL.A1 JAM KERJA TIDAK BEKERJA IPILIH SALAH SATUI 
E TVE U.,i.: ILIM -At.;.'* SFEKTIF RUSAK INANG IKLIM LAIN.2*1tj: ; 

*.iLP GUR 

DEMAKAIAt4 IAHAN SATUAN I JUMLAH PEMAKAIAN BAHAN SATUAN JUMLAH 

1 i - N S I N LT. .. 11. 11 E N S I N LT. . 

2. . L A LT 2. S 0 L A R LT. 

3. J ! ME SI Li' =.E-IK-L 1 LT. . . 

4. OLI -I. ANS.5M. LT, . OLI TIANSMISI LT .... 

5. OLI fIDIOLi . . . 5. OLI HIDHOLIS LT. 

6. G , .. . E M U K KG. ... 

7. ;IL1EFI HAIAI 'JA ., JH. .All 7. FILTER BAHAN BAKAP iH. .. 

a2 1ILTER OL . . . . 8, FILTER OLI MESIN BH. . 

9. ;'ILTEFI ',H1)IILI. ..... 9. FILTER HIDROLIS BH: . 

TEf UA, f). HI I 10. LTER UDARA OH. 

HASIL INERJ;,4Afll HASIL KERJA HARI INI 

OPERATO, - N,AOPERATOR NAMA PARAF. j 
EN"AWA. N MA -pA A. PENGAWAS NAMA P ARAF 

PINAOK.AN K LA~o#*ANPEUAKAlAt4. #A.ATAN jHAL'2 PINOAhg ANtJKCLAPORAN P91A.oCAIAd PIAALATAN HAL 3 

http:PINAOK.AN
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,ATTAN KONDI ; PERALATAN 

CATATAN OPERATOR
 

1011,1 )L L PENGAWASIMONTII LAPANGAN) 

.D .. . . . ........
 

FAIR 
.
 

POOR 

SCRAP
 

NAMA JABATAN TANGGAL PAflAF 

P*.t.A.- A .A * Pt 1 P ,.Jo I*,-TA N HAL HAL 33 

w P17 



CATATAN OPERATOH 

OIAL 36
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SAMPLE BINA MARGA EQUIPM{ENT SERVICE CARD
 



-- .1,,'KAflTU 
jet 

lnVICE 
eralein 

N 
KAlZ11 lHVC 

SERVICE AFRAK111 MVIC 
~TA f 1O IAL 

SERVICE KEIABALI 

BEnAT/ ni NGAN 

r M f fl 
JAPNGGAL 

CATATA%. rFLV*,*A-SA', FEtJJELAAT 

GA'JI - --- __ _--CATAI^,l 

. " 

____REEDAT__P1__Al 

r,/Ip:-- -

FELUF?,SAII 

EPl 

rEWJELASAtJ 

GANJI - G.-MOAN 

GANTI OU REM 

GANTI OLIKOPLIrJG 

GANTI LAI.J OUI/d" 

SAFTINGAN CLI 

SARIFJGAN 8 BAKAn 

SAUANH, 
SAirJ-1211.. C3 

dlSARIfl:,AN_2.eAKAR 

____________ 

____________REM 

GAU1TI ULI KPLItJG 

GA1411_____ A111_____ F__ d_____ 

____________01-1 _ 

SARIN1G.Ml I I d fId t t 
______ 

,"~So ,.-,c!f 

CAs.-___________________________ 
7%, J-' & ~___________________ 

a-mBM. 09 

I ~ ~ ~ ~ ~ ~5-_____________ Fr B.- Ho.~ 
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SAMPLE BI::A NIARGA EQUIM!ENT I_-SUE SLIP
 



_ _ __ __ 

______________ 

6-1 

DEPARTEMEN PEKERJAAN UMUM 

NNOO SEMt '(ODE GUDANC. TANGGAL NO PCHINTAII '(EIJ 'ODE UNIT

1( b~...iPEIIALATAN 
______________1___ 722 - 31 

N 9-6LA1 A ADLMIP 
INAMA DAIIANG SAW 

L o OCK O '5-VIATUANJUMLAIIHICADLMHNO - 057 

JULA ISTAi UMA 

I BEI ___ ___ __ _-________ _ __ 

_TA_N G_-_A L_[_ _ _ _ 

__ _ __ 

_________________ _____I_____ _____I_______ 

TOM~0'~ ____ ___ _____rm _______nkeLapufemiNo______ . 
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SALE BINA MARGA STOCK CARD
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ANNEX 8
 

SAMPLE BINA MARCA WORK ORDER FOR!'!
 

FOR EOUIPMENT REPAIR
 



-ODg EINOc& N ENA .LJ NO 'ERMINTAAN IKODE uNI? 'tEMAIATAP. 

TnL. Ot 0INiA.. KE NJA K631I JAM 31 PE FIALATAN DIATAS OIPAKAI DI 

I3 322I 
URAIAN VIEKERJAAN: 

A SEFIVICt CRSE 

LL* INGINi 21 SCnEENING 

C EtLEC-TnICAL 'STFIM CONVEYORIELEVATOR 

of -I UEL SYSTLM MixeR LSFKAIYN 

Ej HYDRAULIC SYSTEM S OILtRINEATEIRIBURNEA KAKAZ ANG 

I CLUTCH & TCONVERTER s jRYEA 

ro TRANSMISSION j T ATCHING 9 d 

LiL4STI[CRING SYSTEM SPRAYING SYSTEM 

II 100AKIE SYSTIOM WINCH/HOIST SYSTEM 

J AXLE/0VINAL OFI Vt AUGEUFIEOER SYSTEM EEO EDIA 

K I W"'ItI.JTRACK F I SCREED SYSTEM WHIIIATHALAMAN SEEIELANI 

INAMEIBODYICHASSIS EQUIPMENT ova"HAUL E.SSLON 2, V1 

lAIRSYSTAA ATACHENT SELONESLO E
 
ESELONd4J SELON 6 

DlfPERIE#SAOLEIt INSPEKTUR EAA EGE 

MASU TACOAL. TANO& TANOAN TANDAKEALGA N K 

SEEA TANQAL ITANO&TANCIAN TANDA TANCIAN 

PEAINCIAN BIAYA AF. KOGE KOACIESI 01C 

SUIEUCADANG .s J
 
SANNSNANElSE ~2 KORISIH 

UIPAHPAKERJA T-7 9 s 

P...- EM No. 0"41 .. .3 . -0Ie.....0,. Paw.. 0.,..... BG- MOORs 40-3 AeI : 



ESELONPERBAIKAN 

ESELON I 
Service Meliouli oekerlaan oelum"-.an clan oenljernukan serta Deriggantian

sarinian banan DaKar & sarinqan minvik oeiumas Ifuelfilter & oil 
filter) 

PenyoTelan rinwn 	 MU1i-Utl oUKeraait privetehin antala lii oida Fan belt, olatina,
penuaoian, rer, c.irturitor kel,;tinriesin, Ko(iroresi, wriel aliamment 
Idw/Roll/Con,, O etcninig V oei.t Crawuier 

ESELON II 
7artakan rinuan Meliouti v',vrwihn ierlikari antara hin oaca water pump, carnurator,

Fuel tUmP e'hv.:ri, system, Master Clutc:i Cviinucr, Master brake 
CV1hniroe,Wniel DraKe Cyhrier, oil numri 

Penggannan 	 PlatinJ, Corim-rimnr, (rhLitor Cuip, rotor, sark. lug, injector.
rdiuiator noe tilrtng C :int,-iL', timiinr near, oil Dump, Carrurator 
aiternator Stirtpr motor niorw tikig, -nfo' & urdKe lining, snaCK 
ansorner, ii',atcoil 	 stitinij exriaLJS ;iMD& ouflier, track sno, law, 

- Roll inrr con", r tc,,I!i. Conveyor etc 

ESELON III 
Peroaikan sedang 	 MLhiuut1 LVKvri.iln pi'r.i, an .ntiara 

qerincla klep h (MOicmjK,Mkic:1 mU-si, 
Final orvt. Clitcti, tnrmt, coriverto, 
ivruh i motor F. iinip altir-ator 

lain m)ica CutilInjection pump. 
trarismISi, P T 0 , Differential, 
k nok & ca: rivaraulic svster 
starter motor vlectric motor,

Control valve nvortitiic rim i.iw/holl liner/coile/imnac: nammer, 
sprocKet idier roller, sioit svstir 

P'-aggantan Fuel injection pum, trarnmisin. PT 0 toruee Convesterm main 
bearing, Piston rinvillve, Cutting , o,, toqrle plate & seat 

ESELON IV 
r.rtikan beret MeliDutI oeKerlaan overnaul antara lain Pada engine, transmission,

P T.O toroue converor, uricier carriage, coassis, law crusner, cone 
crusr, impact crusher, renuild can modifikasi oflralatan laian 

ESELON V
 
Rebuild/ Rebuild atau rnemoaniun ke'ooah neralatan, serta modifiKasi oer 
memDangtin aiatan 
'cemloall. 

http:oelum"-.an


ANNEX 9
 

SAI'tPLE BINA MARGA FORM LBPP
 
FOP EQUIPI::T MONTHLY UTILIZATION REPORT
 



--

9-1 

D rPA FITEME N PE KERJAN UMUM MDR LAPORAN BULANAN 

I DIFICKTORAT JFNDERAL BINA MARGA LBPP PEMAKAIAN PERALATAN 

AMA PIIOYE6PU BjPROYF K TOTAL PANLANG "o ILl 

K0(1 110Y I PTOTAL TARGrTI 

LOKASI POOL sra 

-~c A A ~A m 

'I I liii~ I ~ j I ___ ___6 

____ - -rT~h~:T~_____ 

~~~~~~~~~~~I- _ _ _ ! Z5~ _ _ _ _ _ _ _ 

Al ~~ Ii ~ ~ ~ F I iI ___ 

I _ _ _ _ _
L 2 1 _ _ _ I I 

22 1 4 J__ _ _ _ _1 _ _ _ _ _ 

. I II Ii i _ _ _ _ _ _L r-i-,* 
10 i i _ _ _ _ _ 

I II I I _ _ _ _ _ _ 

74 DIA+ l Do-)ft OL H -T~~ _ _RP_ _L"_aatnKM 

& 2 ke______o Ptw PovkI ta __________ 


ITN 3I Ari Su Provi____bs __ __ 
 _ 
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SA1!PLE BINA MlARGA FORM NO. LLP 5
 
FOR EQUIPMENT UTILIZATION REPORTING
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ANNEX 11
 

EXISTING BINA IMARGA WORKSHEETrS
 

FOR EQUIP!,EVT REPAIP REPORT lUG
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SUMI.RY 

(Unofficial Translation)
 

I. Form PF 10.1D 	 (Olrogre.st and Cost Report for lalntenance by Level of 

Ma intenance) 

Ins tructions: Fill in the 4aMe of the workshop and the level of 
maintenance in the appropriate block and the month of which the 
rnn:t Is done. There are 11 column:;: I) numbering; 2) type of 

equlnment, manuracture, cote number; 3) type of work; 4) work 
comP l.ted or not complete,,d; 3) man riour:s; 6) wage ; 7) value of parts 
in runianri; 8) value of otAer nMtrial u.ied for maintenance in tnis 
month in runrah; 9) total co,;t; 10) euipnment worl hours from 
oJ'=':etcrs'"ou"metor; II) name of the user.
 

[I. 	t.-a PF 10.-D (Prorev,, -na Cost Report for Maintenance Completed 

in Thi; Mont.,) 

In-truction.: F111 	in name of tn:e wor,;nop mad month of report. 
There are 12 columns: 1) numoerlng; 2) type of equipment, 

mnufacture, rode numne-r; 3) level of maintenanc-; 4) wtien started; 
5) wnen cortletei; 6) oerson nour; 7) wag-e; 8) value of parts used 

!n rueIan , 9) valu, of otner material tvied for maintenance in 
runiam; 10) 11)total co,,t, '-t/M;our wor-ed of toe equipment; 12)
 
namlle Of tlef tvo'r. 

-orm "F l.,lfD (Monthlv Progrer.s Report on Iintenance Underway). 

'trlct-ion';: Fill in name of ¢or'.snoo and month of the report.
 
T.mr, art 
 1) column,;: 1) numnering; 2) type of enuiDment; 3) amount
 

o: e'ulpment oe!ng mintaIned/reaire' ; 4) amount of enuinment 
comtleted; 5) amount of equipment not vet comnleted; 6) availability
 
or 
mecnanlcq; 7) aviilabilitv of toola; 8) ivailanilitv of parts; 9)
 

availability of 
funds; 10) equipment waiting for maintenance.
 

http:Olrogre.st


'I-IT A' i 

11I a 	 niUs sttu ola lno. 

loior 1.0mor Uru, 	 '.ulur) li±s. 

I. p. i uc1i r ttvnc aia,n rttrc 
1: 	 1. rl two. K w, lint, Pe-n a .tif
 

Uir-ei.torat1 Jcmuenil Dina Harga
 

i Ofltort 	 Ilxn 1 rtUL I -;u:-u T 1..34S 
AL/21:,' 1049 

Koum uratan Ipeocr-	 0&i icni titrnaiLani vang dilamuman. 

koiuc :anap nenve- 1)1151 'Sclesaill untiik necniaan vanr suaah sL*1rs.Ldi-

I t sulanke:lan.Kanf d-lxti 'btclui' untui. ikerilan vang zietum scL't

sa clike-laxan.
 

kolucn waktu Niis, luajan iaf: ora.:', vaini dia5cratt untuk nemelinarzian
 
lurang lai acn3ajtap U.11a= bullan lanoraz,, :ciak termasu) waktu me

nungru SUKU ;Lal/~fa.
 

Conton: 	 3 cran, mck.anip 1.jlau,.an ovurnuul engine se1a
nmi 20 )a-- (ualat bul.irt lanotran. 

)uluc- unah kcria )i!i~ n~lai --mar, vaing ilnitunt: s.cuaa. ucriKuz-

JLZilat ian orarip '.aip ciiscran unruk miaiUan t'CKcr~iaan 

dal..r oulan XIno-al X 11T.111(Zaid. nome nay) per Jm 

Canton. 	 Lffan "ocranj: mckanik I(T uO.000,- per bulan 
Jumlart jam k.cria per tvulan -150 jam 

unah lien x k,ii 	 ('0.000 - .I 0, 

WKUMc filial LJIsi r.Il ru-ian, aa. su)u cauan, v-'ng d-n~aai untuK 
!wluI. 'aam tiennaiun neraai.tai aalam tulan lailoran. 

koon 11ii'As ji~i 	 lfi I nil it run iani J-..i n.axivar~iC dinao~j untul purimi'oI
an/ncta.ari pcr..Iatan u.1am flui1U lavoran. 

ka-at 1li., besi, nea: bsi siKu, minval. pelumas, gcmuk, 
ill
 

kooi )=Inan blava 	 Cuxup jels. 

).oiom ACnia alat 	 Oils kn/Jam alat yang ditunjuita*u oleh Odometer/Hounineter. 

kola: instansi pema- 	 Cuxup jelas.
 

kaz
 

FORJ4ULIR...
 2 

http:1.jlau,.an


11-3 

or"' -6r( --1 !Lrjr 111.1vaJar nemt! iriar t . 2:an vI sest. 

C u !a n L)114: 5zzuu oulai ianora. 

LulJL ouwu- Uru:. ~ Luun iviL. 

birc'ktorar Jenwcril Dint. Itarga 
Canton* tp 7rucl lIsu:u TL1L.S4S 

A-1/2 12/104 9 

koo :ingxat cLumv-. L4151Ols .a vemeritraraan peralatan v'anC dikc?,akan,linaraan 
 sesu.11 tinnI 1i'eomt; f.:1eme!±iaraan Yangj oer-

KlarO muial ttg!.) Nisl tangi:l ai uilaina pc~c7aan nmul1narazn nor

.4111.111 

kajar wiitU 
 N ii win i=1 arang' Yang discrar ufltuh Isenvelesaj

caaangmenveiesaj Ian 


Contor.' 3 oraqi m',.anik Inonv'ic-saiLarl 
haul engine 5c1.ma 40 jar. 

pcxcraan over-

Julhjam arang - 3 x 40 jam *12.0 jar. 
kolom upah (Rp.) Diisi nilaiuUnjal Yaing dinitung scuarai berixtut: 

)umlah )aii ordnj: yang discraip untuk menveseaikan 
&erjaani x unari (tam' na~me p.1v) Tier jam. 

pe-

Canlton !)ui-L i'excriaJin 
Lanl oictr, 3 al-ang 

)nerlifaraart acrZLa-.ZT JilakU
(,,. 11, c..n Z) , scAe.sa. tia.amZ 

waKtu !36 )=i orn, 
(A.aji iac, L.50 jamn, itarC.36 jam) 
lln-jhA pe liul Ip ,u- L100 -
UnanrBIner .-- t~iarip 7S.000, -
LUoatiC ner bulan Ip 90.000,-
Jumlah unaft untuk pICKerjain terSeijut: 

fin60.000,- kn 7000, 
x Fl0O11(0  o 

36--f , x :p 2!0.000,- kp .O000 -
Hp Z1.600,-) - kp 6u.600, 

JL01o0nilal SUK : Oisi ni11.1 raniah diari suku c.uan, vang dxai untuk 
nec ngaraan pcrala:.an. 

1.01cm nilai oanan Uis nilat runian dart nanan Yang divaKai untuk menye. 
lesaiKan pemclinaan peralatan. 

k.01c jmlIah biava :LuKup (clas. 

Ikalam kerja ala 
 . Diti ko/Jam alat, yanc ditunjukan aich OdmtrHuWi/Jm meter. 

........./3.
 

http:pcrala:.an
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k.aor- instzns: P=~.- :Cua~up )CAS 

FORMLF 1i Of-(-~ (Linrar uu~anar, Kce1J:an dan hasil pemtislinaraoan per.
 
.aaan)
 

E 1 n 	 Duisi status oulan lanoran.
 

kuwom N~oro lrut 	 Cut.up )clas. 

kaoom ,enis neralatr.-	Cukui ielis.
 

knoor iegiattan neme- Disi 1u=1a selurun Deralatan Yan sedang dipeli
*linarjjin ajia ouian ua.- tDer zinpkar1 pen 1±nsraan ualam oulan 1uporan.
 
, .ztouran (:') ;T suji LiterDitkan)
 

pencim [j=z Yang 

rar.d/pt'.. -1AA1) ';eir- ty-tit i ,)c: tIn~kat pmci~naraan a-,Iax buian lpoai
 

Koo, n±aiij 	 Dlrl t an neraitan scicsau dive ilarJ"',per

~lr lavoran 

Kuicm aaa/ociUz, DiJl imit vuierpralaitan varir. beium sclesa/cILltrl sem
.ei1diJ~~criaa atxl: a~p an.1,.x pt:: tingLat nemel.,naian aiaf tlu-

Ian lanoran. 

Kola= meakan,k 	 D.i ( X~ ) anaoila te:ntatai-nvi tenaga L2z-Laflk Yang 
menycoatl).fl uccriaar. rnemnJlflaraal neraiat-n OC1iu 
uana: i rand:rcaKi Lda Uila iincrzn. 

wto o.~rala:an Diisa ( Xc ) anaoila ti~iak tcr-.rdianva Per-alazan ben:
ncnRRLI xl crtentiu ving menverpan.ait PL~L'r.llr picmulIJw~rjain 

1anoran.
 

WoLact Sjju Ciang 	 LJUia± ' X ) aiia tida' tce .anva/k--1amva-ar. peno
auaan suk!1 caaar arau suhitnva di--:r, dinaaran setem
otjl, yan, meng.iu.it.1r.n nCKC:-jda nemel.-naraaa neralat
an UeI= aa:)a: llt o1LIdiii.fu.fl 
Lanoran.
 

w.a1 dana 	 Di~si ( X ) .itabila tiaaanva -. al tervatasnva u1ana su
ku cadang-* yang menveruabKan ricir*iaain nenelinaraan Per
aJlazan oclum ljanat uieikndicts a (liiai oulan 
lanaoran. 

.Dtisik.DlOm tunggu giliran ( ~anaoil,. nceeinarann Ticraiazan beium aa: 
d1K~ra.an/dise~esaj~an aua nulan lanoz-an, disebat~kan 
ai-ch nLAl-hal lain. 

http:menycoatl).fl
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ANNEX 12
 

EXISTING BINA MAFGA ISTRUCTIOITS AND
 
WORKSHEETS FOR EQUIP.Z'T USE CONTROL
 



("nofft-ial Translat:ion)
 

c:Lc.:..! : Elpentt maintenance was :ione at province worishops, 
ienocs, Zabang Dinas Bina :Nar-a's and at project sites. The Directorate
 

General 3na Marga could only monitor maintenance work done at province
 
vorishops and iepos iue to :he iesin of the old forns used for 

monitorin- !.a. Forms "?.035 and LBPP. 

'icyi ?rac:.c! (ctroduced in :his docunenz): 31na Iar-a -ill monitor al! 
weaubnen: izina.nanc enerever .t Is done. Therefore modified forms 

.... n i:oduced. ci these modi"fed -ors is to). 3?P r ?urnose 

- main:enance and opera:ion cost of a parti cular type of equipment
 

it ai r :in !mte;
 

- ?rtiuc::on of "-rtcu i Inits;
 

- - n 9 each unit;
 
- '.-c::"f v : .o each-so uni:;
 

- 1m4 *-i:ment '.s '-)n ur!)zedi.
 

.. ±o :::.r ,efu. :o ina-se :e ierformance and u-Uza-On 

' t-; "2.O and :2? ar. :ached -mcludin. :he -natruc.ions 3n 

/21
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PE7TUNJU PENG:5IAN 

FOP.Mt7lL U..05A DAN~ LEP7 

(Yimir diennu-nakan)
 

I.PIDA1ltUiV-' 

Peralatan mua~al' ilvetisJ pcierlntah yang sangar be

sar nilainva, olucn Lirena i tu agar peralatan dapat dipa

kai samDai batab umur ekonornisnva, maka perlu dipelihara 

secara ceratur se';uai dengan petunjuV. pemcliharaan dart 

pabrik pernouatnvi, serta divakai secara tevar guna dan 

berdavaguna. 

Unrtu i:u perlu dA.Iakue~an pengawasan pela-k:.anaan pemeli

haraan peralatan dtBenfkcl Pron insi, licnKel Deoot Per

alatan JaiIam Wilavaxh, SL-K- Dinas PeKr3iin Umum Propin-
St. Cian !'rovel' Jalan/JEMIxILan iierta nenimtkauannva secara 

berkesinam.Iunran. 

Menginzat uenr.xn SIt P-CrnFla~n vang berlaku di Di

rcik:crat Jenueral B3ina Marra, hanva catmt mernonitor pe

laksanaan neicnIhairaan neralnzan d!. bengkel Prooinsi dan 

BengKCIL Dt'Dot Pern.a:an Jaliain WLivan, "aka pcn].u dicip

tnaar. sarana u'.:uk mencntcr nelaKsalaar pemeliharaan 

perala:an di Sev-s! D'.nas ?eCKriaan L--= Pro~nni dnn di 

provek ;ala/jv-Da..
 

Aca 2 alternatf s.rana un':-k mcnoniz:or c.aksanaanlpeme

linaraan nca.aza, vaizu 

i. 	 !Aumnua: lanora'. nen-.ue oaru. 

2. 	 Menver urnakan fc l~r1ancrin wing sudah ada' 

(formul.ir L..P.05 cian-.Br 

Nengingat tannarnan fc-rulir latioran akan mcnamoah beban 

pekeriann pemnouazan latiorati pada SCKinDPUP dan Prayek 

Ja1.an,'Jemmadt.1f, n-ia .r."u"L a.:ernatiJ 2 (menvem

purnaian fonru!2r L2.C an LBPP) 

kW.MASUD DAN T2,UA:: 

Penvc-nou-naan formiulir U..P.05 (menjadi tLP.05A) dan for
muli: LBPF be7:uiuan untuK. 

http:Ja1.an,'Jemmadt.1f
http:cian-.Br
http:formul.ir
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1. lhengetahui secara pais:i b....arnva biaya penieliharaan 
dan operasi suatu unm.t pera).acan cc:cntu, dalam ku
run wakru te-.:enr. 

2. 	 Mengetahui secara nvaza ousarnva proaukzi suatu unit 
peralatan tc-rcntu, calam Iurun waktu tcrtentu. 

3. Nengetanui dan mcngikuzi perobanan kondis.1 suatu per
alaran Lc2rtencu, ca!.ar hurun waktu trtenru. 

4. Menge:.ahul jain kv'.ja L'I:::f sua~u ur.:peralatan 
terrcentu, dala=z kurun wak--u tertencu. 

5. Hemoru.:or pemzakaian neralatln.
 

Data tersebut cnrui uncul. xnenauat analisa berikut.
 

a. Apakah suatv peralacian rertentu masih darvar dipaka± 

secara ekoncis. 

b. Apakah suacu peraia~an tecentu dipakai secara tepa: 

guna dan bcraiavagxia. 

111. PE..APORAN ?BMdA~'PEFV*ATA 

1. Penlg:--,.n :4or-ru1.-r 1~inoran nc ai-.z:a DelCaan 

(LLIt'.05A cia~n 23BP') henuaiimya seoover.::f mungkin. 

2. 	 Agar nLO.iL.anar ner:2..Itan zadnat &7-non.:or secara bar-

kesna~ungan, lancran p~~aa~per:aaan (12. OA 
dan 231'!) harun- d-,iiu-rzz iKe D.ru::,r : 'za:an .Ja
lan setiap bulan, c!lgn:e=ou:;zn ke L)croL Pecralaan 

Jalan Wiavah qan Ke Bicang lkal Kanwil Dee. PU Pro
pinsi yang bersangr~u:an, se2anoar-lamoarnya tan gal 

5 bulan berikut-nya. 
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-. * -* ~'V UIULII% LL! * .J)A IJAr, LIbP 

PE7UI:JUI:. PErMISIAN UP!.05A 

1. Tu juan 	 Untuk mermonitor vroduktivitas 
rbc-jiatn !ierta 0fliava 	 pcnieliha
raan dan overasinva. 

2. Cara penglian 

Tanun ang-aran cuI(up jela!-, 

Status tanggal 	 cukup jel1as 

tNamn Bagian Provek/
 
Provek 	 cukup jelas
 

K o d e 	 diisi Rode Bagian Provek/Proyak 
Yang melaporkan. 

Kolom (1) 	 Rode Unit Peralatan
.diisi 


Ditjen Bina tlarg~i 
Contoh' 	AE/212/2345
 

AE/OO1/0015 
K01om (2) 	 diirl Jenj.s 'ralatan 

Canton 	 Bulldozer 
Motor Graaer 
Dump Tr-uck 

Rolom (3) 	 diisi Kordissi Pf.r-iatan paca 
tanggal lanoran 

Kolom (4) 	 diisi Jumianl Jams keria peralaran
selama produksi (tidak termasuk
 
waktu menuniggu dan transpor:aci/
 
mobilisai uari pool ke site)
 

Yolom (5) 	 cuku, jela,;
 

Kolom (6) 	 cukur, jeiliz 

*dii.:
Kolocm (7) Juniiah Banain bakar Yang 
dioaKAi selama iam kcr-la efek
t.f coalam rupiah) 

Rol=m (8) 	 diii Ju"laii Pelumas dan Minvak 
IPidrolik pen ,anti/tarnoanan se
lima satu buian (dalam rupiah) 

K0lom (9) diisi Harj'a Filter penggannri 
seaasatu bulan (calas rup~iah) 

Koiom (10) 	 dt1i' Nila! Suku Cadang yang 
dir~avra untuk nr!)aikan selamn 
qncu Oaun (caiian runfah) 

KoIloi (11) 	 diisi Gaji/bnar mekanik Yang
mela.ukan pert). ikan dan oclumas
an peralatan. 

Koloym (12) 	 diisi biava p-:rnaikan olln ver
aalALaf di coaiki di Bengkel 
Alien Tunggal .1:au Swasza lain
n va. 

Kaozo (13) diisi Gaji/Uoath opecrator dan
 
pembantu operator-.
 

K01auM (14.) cukup jelas
 

-3.
 



_________________ ____ ____ 

i 
1DEPA FIT 1MAft~ FE K~EAJA AN U hlJU.MU7Kt0 

__JDIREK1CibA? Ji.1 ERAI. G--A I. GA 

LAPORAIJ REALISAS1 PEMAKAIAN PEnALATAI4 JALAU BIUA MAARGA
 
slr~ Hlp 11171 TAIHUU ANGGARAN FI/M
TIl I!,LlI 1 

N-asim oik LI] Li clill 

Pficl)LIK$Sl BAYA OPERASIOJIL ... 

11i1C 15411 fl"AAAI A S I I TOUAliA E Ith..I I .. ugc 

J'I VC1-1-4 _tS.n r atti Cdong Gap"Uipah Lu~ki laim 

____ I ~ Ilii' ITIP I ip.JI R I TIPI IipIJ 

N in a . a bai~ n Tsnda Tn T r 

CIAh 

*)~ rc.isiet, diiai k-j &- Vrsiaml y I =pi.yck oi..aMcg 4 - limsterv rewrinth Luiumys -Idor &-a I se OWi.?.iojderka~adi Pr.. 2 2PSCyd./pruayek Pe..guirmn/ 5 z x.oltrulclr sins plarge -Irer ke 2 :'e Deli Pal-.,
SK.eim g~tmlatlm diliiel ,,. I 2nuih Lipt. kitys 

uii. Y16. 

Uteltrodtor Laimly&. -1ed.uz Ne 3 ic Did.AILgI K.aii V&,
2 * lg 3 zwPraialk Pexerintsh Doer.g, l e 4 he Ati S~.p~h3 hal "~e.tat Prope. re,.

ZSue,)
too,%* .- a -*.,a 
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1. TjuanMonitoring Harian Pemakaian Per
1* ~juanalatan untuk mengisi formulir
 

2. 	 Cara tnent:iL.ian 

Tanun 

bulan 

Nam Prov',klBagian 
Proyck 

Lokasi Proyek 

Jenis Program 

Merk/Type 


Tahun pemouazan 


KM/101 awal 

akh2.r 

Nomor Kode tnit 
Peralatan 


Jenis Peralatan 


Kapasitas 


Tangga) 


Lokasi heria 


Jam Rerja 7Efektif 


Jam tioak vKerja
 

Rusak 


Nganggur 

IF05A
 

CUKup jelas 

CUvKUD iclas 

cukt'p jelas
 

cukup jelas
 

cukup jelas
 

dii.si Merk dan Type peralatan
 
yang bersangKtcan.
 

diisi Tanui Pembuatan peralatan 
yang bersanu'kutan.
 

d*ii KM/Ilour Metcer paca tang
gal1 1 bulian yang DerS.IagKUtafl. 
diisi 12l/liour Meter paaa akhir 
bui an yang roersangkutan. 

diisi Nomor kouc Unit Peralacan 
yang bersanpKu-,an 
Conton AE/2M2/2345 

AC/001/0015 

dlisi Jeniu-; Peralacan 
Conzoh 	 Bulldozer
 

Motor Graaer
 
Dum~p Truck 

diisi Kapasitas alat sesuai spe
siUikasi paorik pemouacnya.
 

jelas
 

cukup jelas
 

.CUKup 


diisi Jumlah Jam Kerja peralta
an sclarna procuksi (:.iaak ter
masuk waktu menunggu dan trans
port-as./mobil-ss darl pool ke 

cukup )elas
 

CUKUP jelas (menunggu hujan ber
henti)
 

-4
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Lain-lain cukup jelas 

Contoh: 
Jam Kerja Eftek:jf
PRusak 

I Ja
2 jam 

!kli~ 2Jam 

Jaim Kerja per hari 7 Jam 

Pemakaiat, Bahan 
Bahain Bakar diisi Junffah Bahan flakar vang
 

Oli esi,
0i Tas-dipakai selara Jam Kerja fektif.
 

misi, u].: Hidrolik,
 
dan Ci'muk CUkup jelas
 
Filter 
 diisi Junlan riitc vang dtgan

ti. 
Suku Cacang diisi t~l~ll SUKU Caidang -;ang di

p~kai untuy' pernalKan Lda].ar ru
pian) 

Produksi 	 diii ProCUr.S: alat selama jam

Ker3a efeKt.:
 

Kondisi Umwn 	 diisl ( V. ) pada salah satu ko
tak kondis.~i 

DilapOrKan oieh 	 cukut) icjas
 
Diketanui oleh 	 cukup jeldar
 



PEKERJAN UMUM .,wLAPORAN SULANAN 
1D IREKTORAT JEN ERAL BINA MARGA L3P. PEMAKAIAN PERALATAN 

4fDEPARTEMEN 

3AG:AN ?ROYEK 	 111.1'EMBUATMI PERAL1A7AN -I 

emim LOKAS, PROYHI. 	 QVHM AWAI.____ 
.7ENTS ?RCGRAM AM1TR kAAI7 

TAGpKSIKE A IAP TIDAKKtfjA PrMAKAIAN BAP4AN W .wGAL (RUAS) 	 - ATA 

10_ _ 1. 1 1 1i 1 1_ 	 _1_1_1_ 

__________ 1 1 1 1 1 1 1 1 1 -1 __ _ _ _ 

ILP XA IH =IH I,- U IL2. OTE M U I I7" 

__ __ _ __ _ __ _ __ _ Iotto Is I we oit o ;smarts 

_____________________I)lo :r I _Pa_ a_ _dI__s _s _ _ .a._ 

1 1 11M los 92 I 	 Ji /ltr I I4. I Soa No,__________
 

'in IIroi / ir 5. c I I tk I
 



j oEPARTEMEN PEKEFIJAN UMUM I LAPORAN SULANAN 
p11U IEKTORAT JENDERAL SINA MARGA LBP PEMAKAIAN PERALATAN 

NAJ4A1.1 ?RCw!.V p-NUi - I uF.RUTYP KOM'eI.DI 300 . 
Ocjoa e~ara1 'M.PEM4BLATAN 19%1 FNSPEA~A 1 

~.A I P O Y E 4W A W A L 3ILO n e i Io cer%0 4~ Cn 

fS7LjLNj S ?RC;RAM PeninU,~citn -talon 
 9A___________ 

TMG L0KASI KERJA 

(RUAS) u. CATATAN 

- .I __ 	 1Z__1 71 ~ 1;z1 

12401 Sa
I Ckoxon 

5_ _1 C_ r _ o _ a_ _ _ _ _ _ 6 0 15 	 0 11 6 0 1 ~ c 

6 'Ckoton - -1 -5 1 10 1 1:001 too' 

4 io.man 7? I 1 105 1 1 	 too__ 
9 i trokon I -	

__ __ _ 

11 I Cisolcon 3 4 I II I 10 
I U10fioan 	 As ______________ s 

1~4iwbocan 	 1301 160 
Soo___
I_ 	 __ Ifoo __ 

I17' 1fwocanI II I I
 

11 1 (2 1 	 - IV I*Icoman 

* 	 I- I60* I I- 11601 Soa 

C!__soka_ __ _ _ _ _ I .05 - 1 1 %13Q_ 

___ __76!__
__ 	 1 I ! 61o coo
 
:2 1 Co1w n Ib 
 1 I 1~Cc i f 1:401o a
 
Z! I _ a __ _ _ 
VwcI _ _ I I I 4n 

124 1 IIII 

I II 11601 Soo I 
I~6'Cs~o:a3 iim7q 1i~ IdaI5c 

16Can1 C1 ~ 	 I 3101 

^3 	 1 I00I I I 1161I I :O 0O 
-,IKr so I 1 27 

'n 

U1A 4 ~ zaI!s O *.loI -ft.0 14 I3-13 :.q17d
 
.:cI:!:: "T'L9-IAV-K-d4L1:01XF7M1Ul OL-'H 7iEUS "N~ 'Jfl7Jx:
 

I MAX INGAN~oI ~ 2141)vf 5 

CATA7AN Harla setelglat
 

11. 'i r u'sqsqg : I/liter.i 	 I.. COMO.,*I.., Ii Ier 
I.'Iter
 

http:KOM'eI.DI


ANNEX 13
 

SARPLE TECHIIICAL SPECIFICATIONS
 

FOR WORKSHOP EQUIP.ENT
 



l I . . L Sp * 

13-1 

•r':'TI(I rk ,,0 

P 

U ''' : 

:c 

..":" 

R-'Q,-D 

,=:.-p..".': -" 10.0 WATT 

SPEC:Fi;ATION CIT.-:)0 

!eas: ,',C ' 

e w.v. 

'.:ne 

r. -

phas 

aug 

szet of at 

0 Vo1, 50 H: 

and indica:-ng 



_____ 

_ _ _ _ _ 

13-2 
T-rHtEIAL SPECIFICATITON"IT1.I' 0. 

SPEC'ICATIOP RZgUIRED J SPECIFICATIO, OFF:RiD 

High pressre grease buck~et p rnp with 2OKqs. 
zutke: capacity of at leas 250 Kg/cm2 

out: pre-ssure, and 4 grams put volume
 

per stroke.
 

C- i: e with ba.ked enamel container, grease
 

gun, 2 meter hcse, and .-ibe- wneal carrier.
 

I ___ 

_ ( ... 
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TEHI CAI SEFCAT' CNI EM INO.*
 

bu.e: cipac::y of at least 410 CC output 

VO~mpe s .Oke. 

2mete: * hose, an - r-ber wnocl carrr-e:. 



* . 13-4 

TrCHN!ZCAL SPS'.F1CATION IT-,M NO. v 

SEz:r!ICA72Ot; MEOU'RZ SPECI?2CA7:ON OFFEpr3 

V N HIUM Z~S 

Hand oporatd li-ver type grease gun to handle 

all :yptn 0! l~uricants. 

U:iiv. steel ccns-.i:--o-n B00 C-- cpacity, 

500 :<q/:M2 ;resun. 

flydaulc f4:t.; 
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7E"XII8AL SPECTF1CATbON IT'M N~O. 

Rtz1vane !u-j! pum~p 

36 5-44y~x incines long suction pipe 

Azorax;nately 6 I-nix) feet lent-,.t of 

1/4 arid ei:Lthose wit.' ::czle hose, 

'na.e-, xnd 1 :1/i to 2!w) n sbn 

64'S>_'a 
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T:HNICAL 3PECIFICAT!ON GTEM NO.
 

SNIFICAT!O REQUIRED SPE:FZCAIO O7FERED
 

500 :aoaci:y suc:ion pump with
 

3S0 mn s:eel W1e:.:ible hose for removing oil 

rom :r.nzmisr.on, gear box e=. 

All steel conanruc~won.
 

http:r.nzmisr.on
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1ELWICAL SprCIF;C^'TIONl 1TEMNO, 

f: ?EU .0 SPrEU*IICAT!Ci' OFFERED0PE::1 P. 

H~~1oi. mesu cn I(one) !-ter. of 
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TZCHNICALSP' .i ; ( T !(. 

7PECIF"'C' L SPCFCTC)iE~1O 

SP I ,F O:ATo14RE UIRED sPE,F:CTICN Orr-FED 

V N,: - C:"L .t :: I ~. 

o-- measuring can of 2 (two) liter 

capac-..'
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fem-jIu hose of~ 200 nn 
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T-"xHI :AL SPE,::FICATIO([ IT'E. NO. 

SPE::FCATION REQUI.ED SPE .'FICATIO OFFD 

U N : T :R .50 C: 

AIurni.jn;= alloy oile of 250 C: capacity. 

http:AIurni.jn
http:REQUI.ED
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T" t'!.AL SPEC: F AT 0N 7- O. 

wrencn to !-It al! standard bucns '.r gas-one 

and oi dru.- . 
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TrL!ICIAL S FCATI M 'ITE.D 41-.
 

SPUZ:rfATC* OFFERED. 
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nluc C.e 20 .
 



Ard 
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* .. 

,*n 's 


Open end 

1 

1 

1 

1 

1 


I 


1 

1 


1 


I 

1 

(one) 


(one) 

(one) 

U .T ,M ' 


a!*
 

Wrench 

6 x 7 

8 x 9 

10 x 11 

(ono) 1. x !3 


(one) 14 

(one) 16 

(one) 1 

(cne) 20 

(one) 21 

(one) 24 

(cn!) 25 

(one) 30 

x 15 

x 17 

m 19 

x 22 

x 3 

:: -7 

x 29 

x 32 

" ".--. Z
 

Sa. 

.,
 

m

rA 

rm
 

mn
 

mm 

mm 

mim 

.,
 

mm 

-.
=
 

mm 

o""ie Cf~se: Ring Spannern 

1 icne) 6 x 7 

i (one) 3 x 9 

I (one) 10 x !I 

1 (one) 2 -3 

1 (Cne) 14 r 15 

1 (one) 16 n7 

1 (one) 18 x 19 

1 (one) 20 x -2 

1 (one) 21 x Z3 

1 (cne) 24 x 7 

1 (one) 25 m 28 

1 icne) 30 x 2 

m

mr.
 

rum
 

m 

inm 

rm 

m 

m 

mm 

m 

.,
 

com!:ination Wrench Se: 

................. 2/.
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.t.-cWranThset. 

1- (one) 

1 (one) 

1 (ono) 

I (one) 

1 (one) 

1 (cne) 

1 (one) 

1 one) 

8 

9 

!0 

11 

14 

17 

19 

:0 

m. 

mn 

m.m 

nu 

rn 

,r 

mm 

!-n s . 

1 
I 

(cne) 
... , 

!O .. 

I"-, 

1e 
. . . 

1 

i 

(Cne) 

tone) 

(ono) 

tone) 

i: 

13 

14 

m 

r'n 

-..m 

12 

-2 

12 

2 . 

1 
1 

i 

1 

1 

(one) 

(One) 

cne) 

(on,) 

(cni) 

1 

17 

! 

19 

0 

.. 

m 

.-.m 

m 

-m 

:2 
12 

12 

2 

1 (On 2 mm 12 

1 (one) 24 m 12 . . 

* 

1 

1 

tone) 

(one) 

(one) 

(one) 

5 

27 

20 

22 

m 

m 

-.m 

'mm 

2" 

:2 

!2 

S(one) 250 ". Reversible rnathet 

1 (on) 300 m. Sliding T-handle 

................. 3/. 
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* -. .:.- d.'ve ".:c: = Q. 

1 (one) 125 mm :en .onr 

- (one) 2O m. £::ension bar 

I (one) Universal icin:. 

inch 	 c:cu-re 
d-ive 	zocka sete.
 

(one) 4 m, 6 o' socse-t 
(:he)m 4.5 m 6 

1 (one) 5 m 6 

(one) . -_ 6
 
. (one) 6 mr. 6
 
. (one) 7 .m 6
 

Z (one) 8 M 6 

I (one) 9 mm 6
 
1 (one) 10 m. 6
 
1 (one) n! .- 6
 

! (one) 140 mm Rever=ible rat:ho-. 

1 (one) !.5 m: S.inner handle. 
(one) :15 .- idi-ng :-handle. 

1 (one) 100 =. I::enzio:, 
. (one) 	 set of 8 . eces 1ciion spanner 

comole-e with -.crew driver, feelergaugO, and cnza.-- file on ring. 
1 (cne) Be: of 8 ieces Hex Head U.-onch 

on ring, szas :
2 "n.., 2. 5 =., : -., , 4 r%M, 5 rm 
67:, n , and !0m. 

(one) sPark .lu. "n:h for 14 and ZS mm 
v~ark -aI.Z 

2 :wo) 500 -e r-.,on lover, s-_--aicht 
par:-ern.
 

1 0ane) Wheal U%:- 'Irenvh 24 x 27 mm 
1 iane) 	 Tommy bar !or above %heel hut lrenzh. 

............... 4/.
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T-',"W'NCAL SP)E'-!F[ AT1C I !.T':,.l O 

1 (one) 210 mm long 	Adjustable Wr-nch. 

1 (one) 190 mm long 	 Water pumn plio:. 

1 (ene) 240 rm long 	 Water pump plier. 
(insulated handle) 

I (one) 200 mm 	 long Long nono plier, 
s-raigq: with side c:uter. 

1 (one) 200 mm lcnv 	Lang nose plier, bent 
wit4-.. side cutzer.. 

i (one; 26 .-	 Brak.e Spring Plier. 

1 (C.e 160 -m long 	Heravy Duty r:nt
Cu,-t-*ag fliper. 

1 (one) -%-n long 	D±..onal Side Cutting
tripper. 

! (c:10) 15 mm long 	Cc-_-_nauion Plier. 

1 (cnei 253 mm 	 long Crip plier, Cu:.ved 
Zaw with wire zutter. 

(c -.2 )1 100 mn 	 bade length Heavy Duty 
Standard ti.p, s:rew driver 

4 x 0.6 m width of t-p, wood handle 

I (onet .1-mm 	 b.ade !anrth Heavy Du:z° 

Szan.dad tip, screwdriver. 

6.5 .: .. -m width of -- p, wood handle 

! (Cne) 200 mum blade length 1lcavy Duty 
S:anda-d tip, s:rew driver 

10 x 1.6 -m width c! tip, wood handle 

1 (one" 65 mm 	blade lena h ':ndard Tip, 

screw drive.i 
2.5 x C.4 mn 	 width of tip, plastichnndle 

i (one) 100 mm blade length heav 'd-.y 
standard t-p, screw drivor 

, : =.6 rn width of tin,pla:iochandle. 

.cne) .S0 -. 	 bnade Ienaht Standard. Tip, 
Cnu!oy scr.2w d-*iv",. 
W1, of tip, plastic 

handle. 

.................
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20 S :n --- ,, 
. =.:n:bv z::o-wdr-vo:. 

x 3.8 mm wid:n of t.p, lazzzi 

handle 

I (one) 85 ru.f blade longth Phillip.s No.1 
zzrow d-r4ver, wood handlo. 

1 (cne) 	 1.5 = blade lannth Phillips Mo.2 

(one) ..m ,.aL l.ngt r 

screw d:Lvc, wood handle. 

1 (one) 30 mm blade lencth i :o.1
 
screw driva, p'-as--=hand. 

I (one) Set of 6 :=e=es Chisels, Czn.ist 0f: 

:0 x 10x 10 m0 se.am .... 


I"Z.0 M .: x le .=-m Fiet chical. 

::0 x 4 x 10 rm Ca.. Chisel. 
-:20 , 10 : .ri . nt
 

::0 x : 2 r_. .Punch. 

:20 x IC 	.-Im Cen:er ?u-.
 

1 (one) 	 Se: of 6 nieces Screw B:ra::o:, 
for screw 3 :o 6 m, 6 :o 0 r., 
8 :o 1.:. -1, 11 to 14 m, 

1. mm, and 18 -.
14 :o 	 to 24 n.
 

1 (one) 	 Se: of .C p.iece Feeler gauge, 
0.05s u- :o 1.00 wi:h 0.C0 

cradua:.on. 

I (one) Adjust:.'zle 4ac.!aw, Heavy *.*'/ :type, 

1 (one) Soft fare hammer, 25 m f.'e diameter 
with 1 set of spare tip. 

1 (one) 0.503 kz B-fll peir. lammox:. 

1 (one) 250 r. long Flat ri, bas:ard cut. 

1 (one) 200 mm long Fla. o 2 nd :u:. 

1 (one) 220 mn long pound rile, 2 nd a,.*t. 

I (on-- 250 or plas:ic c'.1 rn. 

A.l 	 above :ool should be svoulied me:l 
c-atn3e() 

http:cradua:.on
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i1NO.TECHICAL SPr:!..ATT ITE 

P. sPE!:IFICATICU OFED.PEOIO: _D 

::::mot-mr driven air =mproessor. 

Frear deiivery of at least 40 1/minute 

Rat~ed prssr of at leas- ICO psi 

Tam: :cac±:v of at lesst SC liters. 

Si.ncle =nase -'0vo2.:. 50 .z 

2. Safetv valva. 

2. Hose ::-_=inc. 

4. 2! :!--'!een)] m ncse. 
E. T-IenLs.r a -a 



TE Hrt: CAL SP-:'F!' ;ATI CN IT 

13-20 

UO. 

-7 

PE(CIF.CATIOff PRQUIRED SPEIF'ICATIcu O.EED 

Uni: !or pat:h v lcaniz ng inner tubes, 

500 Watt elec:ic coil heating unit for 

on i10 "Jut,silcie phase, 50 Hz. 

use 
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C.T!OfI
'.'.- PEQ U! ,FvD 

Heavy i'y hub nut wrench 3/4" square and 

25 .--. 



77 
13-22 

TE.3CHf; ICAL S F 'iCATi CU IT: N0. 

S"iFCAIOI .UIRED SPCIFI CATIC'I OFF:RED
 

L I*4 7 : -!,PI:. PpRCURS" , ,UC, .. 

leavy. duty tyre pressure 9auce o! at least 

.2(twelve) Kg/c..: camaciv. 
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TECHN ICAL SP"WTC;,TICH ITE.M'. NO. 

"PE!.-cATION REOUIRED SPE CAT'CN OFE-.ED 

U N 7 TTR.- '=- TCO0-T, 

Set of tyro cools, con:ist : 

2 (two) -e pa-:ern tre lever 600 mm long. 

S'.rilar to n:iora No. IS6. 

2 (two) st-raight pae-n :,'re lever 600 

iong. siiar :o Elcra Nc. 265. 

2 (two) ;--y ba=. 

Similar :to zora No. 164. 

1 (cne) '.re bead breakcr.
 



rL2 I!U:AL SP-:.2F!cAT:o'I :T- . IiC0. 

SP1 FiA!.C;I F,.O'U!RED .,,-C.FICATIC~t OFE,=E3 

: T iICT' F !7:A:. 

So: of hot parzh ccnsis: of! 

30 pieces of 47 mm x 23 r oval t:.pe. 

40 p e,:es of 65 = x 25 run oval type. 

20 vieces of 60 r~ dimmeter round tve 
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NO.TEC.HICAL SPEC:.-CAT'C TEJ 10 

SPE, .,TN- DY S P E F IC' 0 F. .... : 

Portai.e P.L. G: . Rotar, Heavy Duty 

industrial G:ade E±ecri D."ll. 

£zed wit. Jac:='s Chuck and --'ucY key 

--Z VC!:. 0 H: single phase, Aprcx 500 Watt 

Tocet-er with a set of H'an Speed Steel 
Inlust-arade D"rill Bits. 

2! niece- rc :-3 .Z in 0.5 = steps.3 tc.. 
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TE'.'NUI.IAL SPEC--* CATIONIT-.I NO.
 

. :A IO P.:OUI.D S;.IF!CATION OFFERED
 

.iec-:ic disc gr:nder s~ncla phase, ..0 Volts 

50 -: not less than 1000 W::s. 

High power wit, spindle ic:k not less than 

6000 Rn.
 

G.'tin. ,S=c not less than 150 m diaumeter
 

4 (.c'.r) spare rzr-_noid wne.'j !or each tmint. 
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T7 : CAL.Sc"7 "r- , "C. .T"'.:O 

SPE :1 CAT Tn L S,:iF:CATiC EOUIPED 

a 60 %7att,1.10-lac~rzc salcer-.ng i-ron o! Volts 

50 H:.
 

1/4 inch c:pper screw driver :i.
 

http:salcer-.ng
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TZ 1 C S?:lTnrCT 

10 Ton Capmcity Standird :ype 

hvdraulic jach- with head acrew. 

Closcd hi~ht 240 . 

Li*n stroke- 150 mm. 

Lact~h a! head screw )O rMn. 
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T:w! AL- SPFF1CAT, ON ITNNO. 

?a.: of L'd:e stand (5 tcns total capacity) 

4 Ifo,,=) leg cr rou.nd desion with safety 

fleignt adjustmnent not lecs than 8 (eightl inches 
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S ......... .-. . - n - -, 

U.,..: A -O.". -

Lover :'pe arbor p:rcs 2 (two) 

5 'ive) .n:h throa de:h 

B (ei 1:) inch cloa,.-nce ova 

Leverage :-:io 25 :hir:y.ive) 

tons 

:bo1. 

I.o 

n::,. 

(one? 



R: D~A7 01", ~E.U RE .:IFI-A7!Ofl OFFERED-r 

5,-h j!.eaw width. 

a~er.--nc3 
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U::: 6 T'I7 

-All 

r¢Y'-WA 

PU::': t ':R 

L 011EA 

6 :tn Capaci:y Adjustable .u!!ow set, 

!r .pullinga gar-o!! a hub, 

reach 4 1/2" and Spoad 8", 

1-

3 

(one) 

(th-ee) 

(one) 

((one) 

Detachable Tip. 

Pivo: Pin. 

For:ing Screw. 

2-ny3- w 'v c.osarm 7" 

3 (:hee) JawZ_:*:c. 

9 (nine) "c:ks:. 

3 :'r-e) Reve-hie 

u.--le in me:a l . 

jaw 4 i/i. reach. 
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T-":ANICAL SEEMS=:ATC: 17M'NO.
 

U N; : T - WOP:3C:N' 

!0l wc:nen6 wdn cne and drawers c! 

10cm long, 60 cm wide, and 85 c hih. 



ANNEX 14 

SAM!PLE PUBLIC WORKS TECH1NICAL SPECIFICATIONS 

FOR RECONSTRUCTION EQUP.MENT AND
 

RECOM !ENDED PLRFORMANCE SPECIFICATIONS
 

FOR RECONSTRUCTION EOUIPMENT
 



_ _ _ _ 

I 

14-1 

sP::IASo ~ED~? 	 -C sUj.cIA7 

1. 	 C"e.a".n g weignt no: less tnan " "n." 

2. 	 C.aen steel frame -ancpy, with heat ins-ula
ted steel roof. 

2. 	 Rad;ator guard. 

4. 	Crankcase ouar. 

S. 	Tran. nusscn cuard. 

6. 	 Zvn..-i siCe cover left and richt. 

1. 	 !.esel enu-ne. 

2. 	 F!.vwneel hcre mower.no: less -ahn a.5 	UP 
a: =anufa..r.e's re- eded pm f!or in
"zenaedapplication. 

3. 	 Direct. electric sta. .inc. 

4. 	 Lncine sha2. heve hcurmeter and .uel 2lne 
wat-er "-rap. 

To- e., _" ::ower s p 
-.. Or'J. :• v--- 

2. 	 Steering .-:m- wet, mul-ple disc, hand 
cperated. 

3'. 	 Steexing brake: wet, -nza.--_ng band,
 
foot coperated.
 

.	 Shoe: rin.ie rounc=r aprm=. 0.6 Kg/- 2
 

qro d presu e.
 

2. 	 Sprocket:=..i semne.n- type. 

1. S:.-icht--.!: blade. 

2. 	Hvdraul"r-'y controlled. 

1. 	 The unit shall be provided with Muly shank 
ripper (3 shanks), hydraulically oper~4ed. 

2. 	 Digging depth not less than 400 ea. 

_ _ 2 /); 



SPE_:: CATIOH C:-T-QUIF.0D 	 ... . 

'::and -- a: !o:or n-'cht cocrat-ion and .. ave2I'ns, controlied thougn swi- -is fr"m 
operator's seat. 

.	 Standard manufa=--urer's tool hit for
 
each unit.
 

2. 	 Two n .- on/oe-±nc manual-, two 
:par: catalogues and cne wor.shop :epair
manual for each unit. 

3. 	 Zn=ru on plate for daily maintenance in 
Indcnesian lancuace. 

4. 	 Adjuszable sOct --ashicned coera:or's seat. 
5. 	 i:-,oing cap with sec-ring cnain for fuel 

:an., radator, and hyd-au2.ic oil tank. 
6. 	 Fuel. tank wi-_h inlet screen and drain plug. 
7. 	 EncIne oil f!-lte., air =leaner element ,

fuel fi-ter, and hydrauI_-= cil filter for 
one year o.eraticn, should be supolied for 
a c -Iit. 

http:hyd-au2.ic
http:T-QUIF.0D
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T :I AL SPC "" " . MI.10. 

U 	17" : :-PE 0 I A75 IT.: 

UNI 7 M,3707" MADEP 

LI;TZ.
. 

1. 	 Open :z.pe steel cano:v with insulated
 
heat steel root.
 

2. 	 "ranrission and engine guard, engine
 
side cover (lef: and right)
 

3. 	 COerating weight not le-s than 8.50 ton. 

OPEN UNIT 

1. 	 Diese! engine. 
2. 	 :*v wheel horse Dower not leas tLn
 

90 HP at manufaczurer's recomended RPM
 
for utended a.oli:-icn.
 

3. 	 Direc: electric st:---ing o- 12 or 24 volt 
ele:---i system. 

4. -En ine shall have hou-meter and fuel line 
-- er water t-an. 

1. 	 Aczording to standard manuza:u-r's
 
produ:t:on.
 

2. '-. speed not les. thm .50 :M." 

Aticula:ed e steert ng. 

TYP=S 
Type and.i:e aa==raing to zanufaztur-r's 

s:ndard prvoc--oin. 

FRONT AX

1. 	 Heavy duty type. 

2. 	 Hyvamlicm.lly leaning. 

REAR Zt'.E 

1. 	 Full floating. 

2. All wheel tandem drive.
 

I. '.. . . .	 ," J-..:":
 



, HNICAL SPECOITCT.N !-,-M N.. 

,IU~R - SosPEC:ATI7 O rR 

i. e."ise5- e:hyv-7uliz, on at !e=s: 

2. Pai-.in brake: ni:al. 

M3LSOARD 

1. Apt:-ox. :.2 m long x 0.3 m high x 0.016 m 

2. Roll away tyne wiA replaceahle =:=:ing 
edges and end b::. 

3. Blade sha!! be easy to be posi-ioned for 
bank :uzt:ing fr-om ope.=-:-r's sea:. 

4.Hyd-atilizaly :rolied. 

SCA R.:--ED 

1. Tae ec'. :ent sh-!! be -z::ed with 
ir of -vnIaceible teeth.. 

2. Sc ifi.. load zar-oz. -7.5 ton. 

3. Heavy du:y tyn-e. 

scar'.-

LI7C-. NG3 

Necezsa=y ligh.-zng 
ling, con-tolled "--ough 
rator's seat. 

aor.oner.onand :ravel
istdchaes from ore-

AICZ-SS ORT S 

1. Standard nt:a::ure's tool hi.: foa ea=zh 
unit. 

2. Two ins-=-n/oper.,oim =uua!, r1 
pa=: =.:alogues and cne workshop =trea 
mnual for each eoIeumn:. 

3. Instruction plate for daily maintenance in 
the Indonesian language. 

4. Engine o±2 E-Uz-:, air cleane= elemen:,
fuel f=Iter, and hyd=raulic oil f1Ite:- for 
one yea: operaion, should be s .mlied 
for each uniz. 

S. One rpax.-re and -in should be sureLied 
for each um:t. 
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TEH'N!AL SPEIFI CATION ITEM NO. 

SP-:IFICATION P.:QUIP.ED SPE:IF'ICATIOU GFE" 

I. .erar.ng weigh: .inimum 7.5 Ton. 
2. 	 (moen steel frame canopy, wi.th heat insu

lated steel roof.
 

. Jadiator auard, engine side cover
 
(left and rint)
 

1. 	 bucket capacity (s-ruc-i) not less t-han 
1.2 (one point two) cubic meter. 

2. T4ppino load at ful! turn not less :nan
 
4,500 Las.
 

3. 	uing clearance at full lIft and 450
 
discnarge angle, not less than 2.700 m.
 

4. 	 Dum.ing reach at full lift and 450
 
dis--nrae ancle not less than 800 -.
 

PcWER w::-T
 

1. 	 Diesel pncine. 
/

2. 	 Flvwneel horse power no: less than 80 HP
 
at manufacturer's recommended RPM for in
tenoed annli =aon.
 

3. 	 Drect elecr.ric starting. 

4. 	 Enc*ne shall have hourmeter and fuel line 
water tran.
 

i-	 Tarque ccve--,=, ' powe. sh/'It t-ans
mission of at least 3 speed forward and 
I speed. rave-se. 

2. 	Travellng speed not less t-Lan 20 Km/H. 

DRIV MCSYr=.M
 

Four wheel drive systp.
 

VETP.U4G SYSTEM 

1. 	 ArticUlated frame steering system. 

2. 	 Maimum turning radius not more than 
6,000 at out side bucket. 

http:P.:QUIP.ED
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TE HAL SP.'C!,rJZAT1O ITEM NO. 

SPEIrFICATION R.QUIPED 	 SPEOITATIn O"FD 

. ".as aui ube, L-2 :'.oe 

2. 	 £:ze a:o d.ing :o manufac:urer-s staniard 
;:ro=u"zon.
 

BRJI EY .J 

1. 	 Lervice brahe orilal four wheels, 
ai. or hy.raui±- Actuated. 

2. 	 Jie nanical par.ing brake. 

1. 	 Hicn ,:srength wear renist:,ce general 
Purpose bucke: with detachable teeth. 

2. 	 hvdraulic ly operated. 

Neeasar."y lichting for night operation and 
travelling, controlled tnrough switches .rom 
operator' seat. 

1. 	 Standa.rd manufacturer's tool h.it for 
each unit. 

2. 	 Iwo :nstruction/ope.-ring manuals, two 
part cataloczuet, and one wor3l.hop repair 
manual for er.. unit. 

3. 	 instruction plate for daily maintenance 
n inoonerian languace. 

5. 	 Loc .ng cap with securing chains for fuel 

tank, radiator, and hydraulic ol1 tak. 

6. 	 Fuel tank with inlet see and drain cock., 

7. 	 M.fuzta.le soft cushioned operator's seat. 

8. 	 Engine oil filter, air cleaner element, 
fuel filter and hydraulic oilflUter for one 
year operation should be st.plied_ or. each

http:Standa.rd
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3T--NICAL.SPECIFICATION MTEM NO, 

SPEMiFIATION P.:OUIp.:D 	 lP:F:7oN~ oDF--ED 

UINI ~'1 r0 ~PZD 6 TON AIND-F 

.4. weirh not less- 6000 K"s. 

3. All s:te oven ---. e zanory (POP ei
azzion) w±:h heat in~sulated steel -. o

4. 	 kobus tin point. 

POKER. UIII-T 

1. 	 Diesel cngrine. 

2. .--lv whet±l hcrse powc. not less than ES HP 
a: :3anufa::=e:-'s =ezO~ended RPM :for irt
te.-ded zz ":wzjon.
 

S. D7-. tt*-.-:i- vith 12 or 24 11.e -- stzrzing 

4. 	 Enin sha-11 have ho"-ete=. 

TRARSM155 ION 

A-iulaed ~iesterrinr 

DR.IVE 

All Wneel- ve 

1. Hr'v=4osatc scnvice-brak~e. 

Z. heclunizal pai-Ling bzakt. 

1. 	 Drum iid:h of not less tan 13011 . 

2. 	 Line-- static vresst-e not less thn 
22 Kg/= each Crn.. 

C-,
 



T H4NICAL SPECIMIATION ITEMI NO. 

SprEC!F!CATION REQUIR-ED 	 SP-EIF!A ION 0~D 

3. aib:ac.both d---. thon -:h mv. 

.7eouen:y of no: les.s :zh.n S0 H: or
 
3000 %=.. 

4. 	 :en::ifu-al fo?:e ?e.- d.---.: 

No: less :!an .500 Kgs a: low m.litude,
 
and no: less than 5000 Kgs a: high. ma.li
 
rude.
 

5. S:aper on both dums. 

6. Pressu.i:ed water sprLUler on both drums 

LIGT7NG 

Necessary i-ng fo opera:ion and travel
ling, con:roiled ":;rcagi switches 9:. ope
=-cI stat.
 

GiAUZ!S 

Dire:: reading gauges and wa-ning lights,
covering oil pressure, hyd.lic pDezsue,
ruei a iy, water - alternato, 
and other ne:e-y ganes and war.ing lights., 

AC---S _Z-:S
 

1. Standard manuf::--e-:'s tool kit includ-
Ing :pe:ial tools -or each t-it. 

2. 	 Two opera:ion manu ll, two pa.- =-,iu !z, 
,nd one wor.kshco repair manual should be 
Suvolied for each 'i:. 

rear .3. 	 Heavy du--y --si di=cs . 

4. Cushioned ac-;ustable ope.-'or'z seat. 

S. 	 Loc.ing capS with se i far fuel 
"ak, .-adiator, oil. i.Lte, cnd hyd.-n=ic 
-ank. 

6. 	 Fuel tank with inle: screen and d.--in cock 

7. 	 Ins. ::-ion Diate :-or daily maintenance 
in Indonesian language. 

9. l gine oil f-Zter, air c.eane-.r element, 
4uel f .lte, and hydraulic oil fi.lte= cr.
 
one year operation should be sp. lied for
 
each un!t. 
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S?:!A!n P.OUIP.ED 	 sp": !::DI CF. .r 

and =nsr± al! szee! W-*.h a.!e:y gcar-s 
trrcuchout. 

2Two neavv, duty axles with rear wheel drive. 
2. 	 ShocR ab~zorrber on !ron: axie. 

4. 	 Ric±nt hand drive. 

5. 	 R-I..forced'!rame par-.: vua2y s--" able
 
!or t-= r ty e aia
 

6. 	 Whet2. mse snall be ap~x .6 (t-ree 

7. 	 Driver's door not to be self-Iock:±ng t.ve. 

2. 	 Tlywnee hcrrc mower not lar, than 140 uP 
a:ta~a:~r re:-cmcandee PM !c
lne,ded ar:L aiot-n. 

3. 	 Enczn e sha2! have !uel fi2.:er and oil
 
fil :r'zl:ed or. safe m..ac .o avco d
 

fli:r: eiezt=j-c :± of -2 volts or
 
24 v*Olr e syste=.
 

SRain cam !c= e.=haust pinc in casse of
 
Sof ex~au~: =-'e.
 

fleav%- d=v z
 

2... zt =1-t& Shal, have zoruig vibatc
 

a!a chi~ft, !c±ur forard and
 
Cne, rave=.-e.
 

2. 	 S~e~.Cr ccnstpunmesh, a"cump: in 
=.and-- r'everse oear, dJirect d=r-ve i.n 

top 9.r 

http:P.OUIP.ED
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T C 1H1CAL SP. CI-AION ITDl NO. 

FR:T ;=T 

2. 	 .inu _ao:-v 3.7 L.three poin: seven) 

MEAR A=% 

1 	 Heavy dut-y _nz.r.- . 

2. 	 Single redu=Tion, !ull floaing axle. 

3. 	 P-nmum capa-±ty 7.3 (seven point th.ree) 

4. 	 FItted with atu.ica-y spring. 

1. 	 2 volt or 24 volt ele---i:al systen. 

2. 	 Heav, du:y battery. 

3. Sealed beam, :i: to left head 1cih-s. 

4. 	 Fuse .Panel in clove box, dome lint. 

5. 	 .unsicnals lest and zcr:g. !or rear and
 
!rcnt.
 

6. al s:.=, tail and ba&. u. -ichts.
 

7....i- ha-arf swl--..
 

8. 	 Dual wind s=eetn winezz. 

9. 	 Dual ho.ns. 

10. Zrtn :learance and inden-if±iaticn lai-ps. 

!. Soeedometer with cdomezer in met=i-. 

L 	 Sei__ce brake shall be of hyd.taul wib.x 

vac---- power booszer on al whee-ls. 

2. 	 Vac.um reserve tank wit-h gauge -and wa.rning 
l.i.ht..
 

2.Hand operated pazri.ing brake.
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T .:HNI:AL SP I A T ON ITED NC. 

-"--T 'AION RE01U:2rD 

s-*~~*~!rn7 and.. zua: rear wnee2., wi' 

srae wnt~te.. 

2. E: 1. 20 t-.e a ty.rt tv e =an: zteel r-4.mz. 

1. ~ea~utyrear urn, steel du:-. body of 
4or rmilz-rneter th:nezs steel plate 

dsand al! welded re-ir.!or

2. za-t of ~ ooc 3in(three) fA3 

3. 	 DoDi a=r-4nq ti-ce w± th vzraader 
:n--4ns and :z.iboate C:.rol tGounted riant 

side .zt:Cr. be apezaz-ed !. Cb 

.. -tcace~~ 5.'0 t(fift dec~rees) 

:a:-=rze=:r shial-I ne of atsrox. 
*5 (!=u:- no:.nt five) i.4Lnetcr t:-i4& steel 

Healvy v-.., cprzt.Lon raise, '-old and 

2. 	 Re--- rower :-aike f f. 

LReax r v-ew -- rr-= on left and -- cht Side 
=za. INZO ±n~idc cab. 

2.~~td nufa=,.rrer' s, tool it included 
zpet~aJ tool--, 10 ttan hyczaiic jack, and 
wnea.l. coanner !ar each L-zt 

3. :wo :t-=on manuals, two service 
manual-s * one wo~znoc, manu.a. two part.-
zaicas for each tzi~. 

4. 	 inwt-to-on- place tor da-ily maintenance 
i4n tic indonesian lanquace. 

5. 	 Enoc.ne oil f±2.ter;, air cleaner elemnents, 
and fuel ~lter for one year operation,
should be Surplied !or amh unit. 

PZ!:7c FE 

-



""TECHNICAL SPECIFICATION ITEM NO.
 

SPECIFICATION REQUPPZD 
 SPEc.FIC;;'lil OF.ERED
 

11N I T : CA M~IP SM~AMRj 

1. 	 This crip .iii*-ad',r ir capuble"0-" bu-ng

(UI-4, 
 L 1Lhe Ucl; of 5 (fiv.I lons Uumo'J'uch. 

2. 	 Spreading capacity should be !rcm 40 up to

140 square 
 mter per culic meter of
 
ucreuuiIct aicirU.-cLt, Si-sun Ierwcen 5 mm and

2) 	 mm, iii saropurtinn 1o tile upecd of vehicle
 
to whien it is fitted.
 

3. 	 Aoiaqtirari F4'(td atimor simuhol b t dri'ven ly

J 'g."c4ilt Q11silo La~iatruuuh anucd - ;c..r.
 

rtn c:N'r: 

Overall width 
 2.160 mm
 
Fuud gate opeuring 100 mm
 
width of gate plate 180 i a
 
numner of gate plate 
 12 
-ach gatuplat, i. connected with the operating
handle tlrougn each gate lever and gate opera
tiny rod, so that all 
 gares can be openud and
closed indeendently or together as one gate. 

Baffle plato should be provided for gradually

sitndevenly cnarging the material 
 on the dump


truck into the spreader hopper.
 

SPREADING WIDTH 

Spreading width can be adjuatd in 180 mm

increment by diinunnuc:±ing each 
 gate plate

laver frm the gate opening rod.
 

Mt':LACY AIT)n 

Detachable agitator should be provided. 

AC 	 - SORTxs 

1. 	 Manufacturer's standard tool k.: Snuld be
 
provided for eac-h vnit.
 

2. Two sat. of tC"pcds with Jacks, hydraulically 
operated. 

ii!
'. 



------ 
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TECHNICAL SP-CIFICATIOt ITU. NO.
 

SP 1::'Ao%RE.OUI)D 	 SP 1.F! CAT!cD OF PDD 

4. 	 Two si.o.:nn mnul.as anti two par- manual:: 

i~z~).j-nic uinr snui 

-
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rECMICAL SPEC:'CATICM ITEM NO. 

SP":FICA;ION ROUIRED 1 SP0:.FiCATON OFRED 

u I". Wk=.. TII: TT.' 4.OOC =7"S-S 

1. 	All steel, welded. minimum 4 (four)
m-**-measr3 th.,-k shell. 

2. 	 Tank has a: leas: 2 (two) crz=ss 
sec:I:n surve plate. 

2. 	 Tank :o be ellipt-cal and shall have
 
-at walhs left side and "t- with -eeI
 

lad"-er.
 

4. 	 Ma.,nie a: tc. canttre of tank, minimum 
d-metar 400 ulIimeters with ,hinged 
czver hav:ng .ui: iocking device. 

1. 	 Pressuz-:zed water spray through 7.6 
(seven point six) cm diamezaers x 2.2 
(two point two) nitre long sprayaar, 

with pipe caps on ends to facilitata 
cleaning and splash plate umder each 
outlet. 

2. 	 Cab con-rol of quick opening valve 
mo,:ed ron side. 

Lz:=E; SY=s. 

1. 	Water pump. of adequate capacity driven 
by heavy durl power take off t.-m truck 
transmission. con trolled !-c, inside cab 
through clutcn. 

Z. 	 Sucti-on hose of minimum lenght 7.5 
(seven potn !!ve) m-r-es with fooc valve 
and scren. 

3. 	 Dischare pipe fitted with ccupling at 
pun-p outle't. 

I. 	Cab and chassis all steel with safety 
glass through out.
 

Z. 	 Two heavy duty axles wLth rear wheal 

3. 	 Shock aDsorbar on -rcnt axle. 



L 

TECHNICAL SPEC:F1CATICN ITEMN 0O. 

5 c::F'CAON Rou1 P.E J SPE:.:F',cATION OFFERED" 

Drz--e: --4cz:; not : be sel lo&.inc 

-l,. wneel 'hcre pci.'.r not leiss than
 
14C H? at mnulactu-jrr' re--eni
 

FT!r ntended p4c-on
 

2. ncane s~al! have fuel filter and o i 
filt:fited sae Plce cavi 

c a.'ace. 

1. 	 Heavy dv. d sincle plate.
 

!.c2ut--
 plate shaU'- have saring vibration 

1. 	 manual sn-ft, mu-=. !ouzr !or-w;=:! and
 
one :tiverz'.
 

enor cznr,:x1ntnesh in all c aa.
 
xc:in fil-s "-ax and 
 rewvoroc. di--c-

cr:',e . co 00..
 

Frr-MI AX=Z 

HeavY dUItt ccnru.c.;±on. 

2. 	 C..ra ty nor less t.'han 4 (four) tons. 

PA AX= 

2. 	 Single reduct-cn. float-'nc axle. 
2. .cc nc-r l.ess than a (e--znt:, 

4.F-ted L: j ux---az-;sm5:31::
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TECHNICAL SPECTIFICATIC ITEM NO. 

SP".!rFIC.,TION REOUIRED 	 SP FCATIO, OFFERED 

I.. -n1e .=:vn: and dua.l rear wneei. with
 
s=axe wnee.
 

2. 	 Heavy d- hana-.'9g for spare wheel. 

3. 	 .- x 'C :be and tyre. cast s=ee-

1. 	 Serpi=e brake sha2. be hydraulically
 
oeraced wi'h.vac-'--n power booster on
 
all wheels.
 

2. 	 vacuum reser've tank with cauce and wa.-
jiz, !icqi:. 

2. 	 hand ooera ,€ men-ani:al nax"nc brake. 

1. 	 Rear view mirr~rs nn left and rica: side 
cab also inside cab. 

2. 	 Standard manufac.--rer'3 tool kit, 
10 %=ns hvd:jji'I -ach, and wheel soan
ner for each unit. 

'. ins ruc=:on two ser-.ice?.o manuals. 

manuals, one worxznop repair manual,
 
two part :atalogues for eac- unit.
 

4. 	 Ins:--c.icn plat.e for daily main:enance 
in :ndcnesian language. 

5. 	 -ncne oil filtero air cleaner element, 
and fuel filter for one year cperain, 
should be su.olied for eacih unit. 



0 
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TECHNICAL SPECIFICATION ITEM NO. 

S 	-E-FICATIO' RZDUIP-D SPE-:FIATIONI 

U T7 	 - ASPHALT S"A'. !:,7'L\,S!IE 800 LITRES 

C 537RUZT: ON 

1. Tow spae sntaving macnine forsth1 
a nall t wi-.n Dcnz:*:.:on numDur 60/70 
inclucinr cutoac, for sDraving asnnal: 
from 0,50 la:r p r souernr:Lr up to 
3 P:C.:* no auaroter 

. lou:.- on 4 (four; pn,--una-:c : rve wneels, 
wit=h 7V.C:.aDL JyV D:Y
 

U-weiuvar : :h.ait. la-':nateu sprLngs. 

The mano zon-:_ or Znr zollowing
 
compann'-I:::
 

1 (onoj 	 .a.ft: w.no.o wi:n :acnomezer, can be 
roar by :e ar._vor of towing venicle 
aurn, operation, 

1 (one 'I teror c:-.lo,
 
1 (one' Hcitca norlor o,-';, aran:oed within
 

1 (onC) 	 Patt-n-oa ni:_-v' c-axroern ,ccor=no=oat

1 (one; 	 Barrel no:_: 'iL:!; hana overaztd winch 
snou~i ha.C :hr-wz n,'ing to suonort 

tne loaid. n; :er,.; n: device t 
swim neZ., loa, 

; 1 (one) Pu=n for banuor, 
?' (one) Ai-r comorc:snor o: b ata 

((one) P-Zs uro t.am., 
1 (one) Fuel fz-7n, ourner; 

-
1 (one) 	 Diesei esel a-' no: less than 
5 FMIIP, ar.vtrng the compressor, and. 
a_ On a 1itpu-.-. 

Se-.'-rce ana narun; oratie, hand operated
 
and over-run type oper:a::d E-rm "=-:iler
 
d.awoar eve
 

CAP CzT{ 

1. Boiler canac.a.y of 800 (eight hundred)
 

.	 Plus prcnea:-ng capac :ty for 2 (two) druns 
or anprox. 200 (two hundred) litres. 
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TECHNICAL SP';'iI=iCATION ITEM NO. 

SPEC:FICATION REOUIRED 	 SP1CIFICATION OFF-EREDI 

S",I Y .?. , -_ 

1. Ad~ustaoie helgn:, 2 (two) m long
 
incluca:ng ::n: anc left extension of
 
40 cm long.
 

2. 	 Spravoar snould be 8" heignt. 

3. Fan :vNe spray no::Ie, at leas: 50.
 
over lav.
 

4. No::le could be snu: o:f indepencen:ly. 

1. Dip s:tci. for estimat:ng aspnalt quant::y
 
in :ne tan). and cnar: snowing the volume 
of aspnal: eacn ca. 

2. Two hand spray eou:ment of heavy duty 
type, heavy auty" metal re-znforced lance 
hose: sec.rey txcthe presuref to 

syste- and lance.
 

3. .he.-orz~er, reca. r at prssure 6 (six)
asolute zt. ana 3 (:nrue) acsolu:e arm. 

4. antsr, ad/nT between 15OC and

2--O'C.
 

5. 	 S mx:zrz.a e.cn*u r's tool 1.: included 
snc-al tool, for eacn mac:,ine. 

6 	 T-o ins:-ac::on manuals, two service 
mlas and t-o par: cazalogs for each 
maca-.ne. 

7. 	 Engine oil filter, air cleaner element, 
an fruel filter for one year operation 
snould be supplied for each unit. 

http:maca-.ne
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MQU-IFEDSFE_'CAON OFZEf 

.Two 3cx C.:sher, w_, jaw =.mner 
as .-e-1, and =ne C=.=,er as 
sevr=.iv crt.snez. 

:3. 	 Ou=-u: cacac'ity shall, nt less th~an 
20 	 T/R. 

4. 	 T_- a::sa - to 30x20= matea±.. 

5.: e fi::~nd w~t! a ::a'feed i 
of 3 M.2' ca-ac. ',, and rec!±
P;3O=_n !eeda:. 

1. 	 Shall qiwu 100% cr*hed o! 40 
....- us acc:ecare o-; 4 ias=~u: 

5 10 mm(3/16" -*1/e"" a 20 

10 -20 =(2/8" -3/4" w 24% 
2C -20 = ( 3/4" -L"3-47% 

2. 	 Suitable for crshing either quar
---a..d rock or r-*verz uavwel, wit.h all 
nec!0sA7 inelaa: and S=~ pi
ling ccnvevor3 foc ftiisked pxaduc-

S :_zZ.JLV 

L vi~i ce.. udacknty5 . 

2. Steel screen mashes Si.10=,20O.. 
40 m supplied. 

1. Diesel powezw&c ie .c genexat.---.
set, su!f!Icient capaci~y t= crpe---a_
aI. plan. and arczasso:es, s~ as 
crzshers. sueens. at I:~ 
at least 30% a.tzve total power 

Threeu phases, 220/380 volt, 50 H=. 

http:sevr=.iv
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Z~d o. • .............
 

S,?ZY- C:,iON4 E'L D I c='.-.-* ,0 ' J," 
2. 	 -'o-- ,.sys~e= stal, e =:=m=ed 

-w.:.h c:n==r-i panel and -wz:=n b)Oa~rx ,
 
c=ias, plugs and socj:es .e -'ared
 

=-."e.= pi-an., loc-.td V..
r= 25 meres frOM the geni.I. ng set.
 

he diesel elec.-

:.n. set should be skid =un:ed and
 
in lo,.'able steel plate box.
 

h. powered cenera

ncscsax. -,c-. nau c=nIvUo= as jo.n: 
cnv'~ot rernC=-nveYo, and stn.-

!.' nvevo=c- ould ne s'be iied.
 

.	 One =,.ore w.h Wheal = _4=
 
eac!.-t.. !a:.
 

3. 	 All neces.a-- cz.its, electric =czr
c:=-r. panel, and sw.t=n board fcr
 
o--tera=c. tie cr.-re- snould be s-r
paled.
 

4. 	 A-2. other neotsa-y.-conents shall
 
be c-=-Ieed to operae t'.e =h",.ng
 
p lant.
 

.	 St.aca_:d ranuf!act. --: 's tool k! t for 

ea 	n i.. 

6. 	 H-,d=aul.z jac% and soands in can- nf
 
st'--.Or.a_7-
7 r.--aon shoul.d be
 
su=cl4ed !aor eacn tc:i.
 

7. 	 Two io. ,lation manuals, two ocera
=-..n and sevice manual, two part car.
 
lo.uas and one wo!zhop repair manu

8. 	 -ntc- npla-o fo.r " '. maInta
nance in Indanesian lacnuage.
 

9. 	 One set of spare screen to be pro
!~deor anc i ..
 

10. 	 'No set ot srazz movable ard f!ixed 
Jav 	and one sac oft s--are r.=.re and
 

ncave should be pr-v.ded for eacr
 

11. 	 Eng ne oil fi!-t*, fuel .il'ta., and 
air c eaner ele=e or one jear 
operation, should be supplied for 
each unit. 



o ea= -. = not tnan=;.- =r 
or car. n recu:cud =10 =ns. 

2. 	Smezes r a car. b;e reauc-ac 
-5. utres . 

.±aalenactn no:: -xzre than 7 rmnto-s 
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RECOMXENDED PERFOKL%:.C:: 

.SPECIICATIONS 

RECO'NSTRUCTION EOUIPMENT 

I) Bulldozer 95 HP min., Diesel engine 

11 ton operating weight 

Power-shift 

Angle blade, hydraulically controlled 

RinDne- atfdchment (3 shanks), 

hydraulically operated 

2) Motor-rader 90 IM min., Diesel engine 

8.5 ton basic operating weight min. 

Transmassion: 6 FWD/6 REV 

Articulatea frame steering 

Moldboard approx. 3.lm long blade, 

hydraulically operated 

Scarifier tjTpe 

3) Loacer 80 HP m:n., Diesel engine 

7.5 ton operating weight m . 

1.2 m3 buci-et capacity (azruck), 

hydraulhca. ly ope rated 

A.°ticulated frame 

) Roler Vbrato.,, 

3e!f-z:roo-Iqd. 5 ton 

65 "_ min., Diesel eng.me 

6 ton basic operat:ng weight 

Hydrontat:c trannmiszioa 

Artivulato.d frame 

Drum widtn - !3CCim min. 

5) Rol:lo. Rizoer-T'-d 

se..-uo iD-__ d 

80 0? Diesel eng:ne 

7 ton empzy weignt 

Hydrostatic transmission 

Hin. 7 wheels 

Rolling width = 1800mm 



-2 ~u'-~i140 IM Dliesel eng-ne 

5 ton capac--ty min 

Manual tansmaision 

Axlos: Fron: .7 tons in 

HO-1117 duty (zrn 

du~r body with 

0D Moisr nitem, 

.i s toe1 plate) 

-cunle act.ng tail gate 

10 ton min. 

7) Tail1 Gate 

(to f-: : 

ChiD Soreader 

:on fltzz 

Spreading -.anaIC-'t: 

Fra)eea aur dr,:vez by 

Overall wdth 2160m 

40-140 m2/=3 

ganoline engine 

~) ierTam: 

witn sr~ry 

T-.cc 

ber 

Baffl.e plate 

1-'0 P{ Diene! 

4CCO 2.. ta-u 

engine 

zjc ci

4--1oes onnacz--. 

Bad ::-.:cI: 

Watr cc roc:a:nat 3.. ?TO~c 

44 He Dee.I: n7--

Manual trnict io 



1.-2-1 

2oc! 

no:1le 

an/~ P~lant 30 TPH rated ouzzut 

2 stage cruaner: 

capacity 

'P.-a7- Jaw ctujaner 

s.ecor.la!r - cone ne 
SCreen: 7 eCK t~je 

Elecric genlerl!:in jet. 31 pnane 

Convoyo rn 



ANNEX 15
 

SAMPLE TECHNICAL SPECIFICATIONS 

FOR SUPPORT EQUIPMENT 



_____ ___ 

1.5-I 

T:CHt!CAL SPECIFICATION ITEM NO. 

SPECIFICATION OFFERED
SPEC!FICATIUN REQUIRED 


U H I T 	 PZ-UP TRL'tK
 
3/4 - I TON
 

CoNSTRXC:ON 

1. 	 All steel cab with safety glass
 
roug-out
 

2. 	 Open bed all steel body with hinged 

cail 	gate.
 

3. 	 Front and reaz bumpers 

4. 	C--1l guard protec:ing radiator and 
headlights. 

5. 	Capacity 3/4 ton to 1 ton. 

6. Right hard 	dr:.ve. 

7. 	 Wheel drive 4 x .2 

8. Wheel base 	M-n±ximum 2.6 m 

POWER MIT 

1. 	 Water coled diesel engine. 

2. 	 Flywheel horsepower not less than 

60 HP at manufacturers recomended 

pI~M for intended app lcat±on. 

3. 	 Direct elec=ic starzing with 12 vcl 
eiecr:j"c sys tem 

TRlAeSMISS:CH 
I. 	Direct drive, heavy duty 4 forward 

and one reverse. 

.	 Synr:omesh on all gear except fi.
 

gear and reverse.
 

3. 	Floor m.nual shift, 

CL U TC H 

1. D-r single 	plate, heavy duty type. 

1. Froa: arn rea= douhle acting sho&.
 

abcrter.
, 
hydraulic telescopic,
 

heavy duty.
 

2. Over load sp=Lnq a. th,rt= 

J5 .
 



'U . . . " . z -	 " 
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2.Tr rHtlI CA L SPECIFICATION ITEM NO. 

5PC!FICATiON REQUIRED 	 SPECIFICATION OFFrRED
J 
BRA KE 

1. Hyd:aulic for all four wnaes.
 

2. 	 Par ing brake. 

1. 	 K.lometr. spaidometar/odometer, 
water temperature gauge, oil
 

pressure gauge. 

2. 	 Oz-6er necs=sary gauge or indicators 
for operation and ravel. 

3. Single or double sealed beam
 

headlamps.
 

4. CT=ination tail ard stop lamps. 

S. Direc:±on (turning) signals front
 
and rear. 

6. Automatic traffic hazards flasher 
with separate switch to operate 
with ignit .on on and off. 

7. 	 One elect=4c out-et shall be 

provided.
 

8. 	 Dual elec-ic windsnield wipers. 

9. 	 Dual horns 

10. sar view mir--or. 

TA NK 

1. Fuel rank caac-ty at least 60 
(s-xty) llzers. 

T'.Y R Z S
 

x 16 - 6 PR or smal!e 

a L-ro=. anO. oar tyte and tube 
1. 	 Four of 7E0 

type. 

2. 	 one spare wheel. 
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T"CHtl ICAL SPEC IFI CATIUr ITEM H4O.
 

*I'(IfCATL'J IiLQUIRA) I SPECIFICATIOtI OFFERED 

"C---'"E S-OR: "-S 

1. Front ar rear z.w hook:. 
2. Stnaard manunac-urer's tool ): 

incluced upecial tols plus one 
hydraulic jack 2 ron cap. one wheel 
lug wrench (cross rim) for each unL

3. Two sets of instuction manuals, 
two sets of wurr.snop manuals, two 
sets of pir- catalogs for eacn unu.. 

4. Ins:ruc.±on plate for daily maince
nance in the Indonesian languange. 

tj
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T'421N1CAL SP£CIF.CATIM IT.M NO. 

RLOU1RDSPE : A T, Ol I,,PO-D 1 SP- .,,° 

U N 1 T JEEP, W - --L DRIVE 

CCNSTRUC. I0N 

1. 	 All steel passenger carrying body with
 
saf.ey glass throughout.
 

2. 	 Channel section reinforced f.ame. 

3. 	 Front and rear bumpers. 

4. 	 Grill guard protec:ing radiator and 
head-lights.
 

S. 	Soating 6 passeng-rS. 

f. 	 Right hand drive. 

7. 	 I heel d-ive 4 x 4 

8. 	 Wheel base mini--= 2.3 m. 

9. 	 Swing out rear oo=. 

10. 	 Fold down rear seatz. 

11. 	 Body and frame should be coated against 
ru . 

POWER UNIT 

1. 	 Water cooled diesel engine. 

2. 	 Horsepower mini==n 130 HP. 

3. 	 Dir c elec:ric starting with. 12 volt 
elec-.--ic system. 

4. 	 Dry type air cleaner. 

TRASMISS IO 

1. 	 Direct dri-/e. heavy duty[ 3 or 4. forward 
and 	 one reve-rre. 

L. 	Syncbrometh on all geirs e"7c-pt 1i-st. geax 
and reverse.
 

. L arIz gear-c"mr ,e'
 

CLUMM-1 

I. 	 Dr/ single plate, heavy duty type. 

Z. 	HYdram±±tzLr ooerte& 
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T-..HNICAL SP-CF!CAT!CN T-:M NO. 

SP'c:_'CAION1 RE.OUIRED 	 SPE'FCAtON OFF7_RrD 

SU 	 ?E! Si 1: 

1. 	 Fron: and :ear double actng =.hoc!" absor
ber, hydraulic telescopic heavy duty. 

2. 	 Heavy duty leaf springs. 

BRA12 

1. 	 Hydraulic for all four wheels vacuu 
boosted.
 

2. 	 Parking brake, 

INSTRUMENT 

1. 	Speedcme r/odometer, water t-merat- re 

gauge, oil presure gauge. 

2. 	 Other necessary gauges or indicators fvr 
operation and travel. 

ELECTR1ICAL 

1. 	 Sealed beam headlights. 

2. Combination stop and tail lampr. 

S. 	 Automatic traffic ha:ard flasher with se
parate switch to operate with ignition on 
and o--. 

4. 	 Direc-4on (turin:g) signals front and rea-. 

S. Dual electric windshield wipers. 

TANK 

Fuel t~zd cmpaact.7 ar leas', 60 Cst7) l±i-ss. 

TYRES 

1. 	 Ty--s -ront, rar and spares suitable for 

1. 	 Soa-r wheel coarolete with tyrs, spa-e wheel 
C_'er wit lo ng device. 
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TECHNICAL SPECIF:CATION ITEM .10.
 

SPrr'_ICATIOtI REQUIRED 	 SP£IFCAIC OFF:RED1 
AC-Z SO 2I--

1. 	 Front and rmar tow hook. 

2. 	 Standard manu!ac:urr's tool kit includ
ed special tools plus one hidraulic jack 
2 .tons capacity, one wheel nut spanner. 

3. 	 Rear view mirrors. 

4. 	 Two sets of instruction manuals, 
one sets of workshop manuals, 
two set of pars catalogues for each 
unit. 

5. 	 Underbody proof coat protection. 

6. 	 Loc.able fuel tl !ter can. 

7. 	 Safety c ains on all filter cap-. 

8. 	 inshield wa.shers. 

9. 	 HiZh .tone"horn. 

10. 	 Lap and s.a b seat belts for d-iver and 
passenger=. 

11. 	 Internal snm visors for d.ve: and 
passengers. 

12. 	 1.4 Kg. BCF d-y type fire extinguisher 
bracket mounted. 

13. 	 Instruction plate dor daily maintenance 
in the Indonesian language. 
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TEMINICAL SPECIFICATION !TEM NO. 

ISPE::ricTiON REOUIRED 	 SPECIFICATION OFFERED 

U N I T: LUE TRUC': 

BASIC -MUC: 

1. All steel cab with vide safety windshield. 

2. Two heavy duty axle with dual rear wheel 
dr"ve. 

3. 	 Right hand drive and adjustable driver 
seat. 

4. 	 Re-Lnforced frame pmar.icula=ly sui-able 
for t:rack application.
 

5 	Wheel base not less than 3000 mm. 

S. Di:vers docr not to be of salflocking 
type. 

POWER UNIT 

1. 	 Water cooled diezel engine. 

2. Fly wheel horse power not less than 70 HP
 
at Lanufacr.-rer's recomended RPM for in
tended appl ication. 

3. 	Engine shall have fuel filter and oil 
fz1:er -::ed on safe place to avoid dama
ge. 

4. Dirtc= ele::ric staring of 12 volt or 

24 volt electric system. 

CLUTC! 

1.Heavy dury, d:-I single plate. 
2. 	 Clutctx plate sha.ll have ctmhioning 

(vibraion) damDer. 

TRANSMISSIMN 

1.Manual shac:, floor mounted. 

Z. M4ini=.ufour .ne rmrerm. 
3. Synchromesh or cons-zantmesh on all forward 

gear, exceput in reverse and the fits: gear. 
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TZi_-,N ICAL SPECITFICATIM ITEIM N0. 

R SOUIRED SPEIFCAIiOi 07=--: 

MRCIT AX12 

1. 	 Hez: Y d' t7 cont;::=nicion. 

2. C-aci:y o£ nor lets than 1.5 (one poin: 
-.
ive) :ons.
 

REAR AXL: 

1. Heavy duty con-:uc:ion.
 

2. 	Full :loating axle, single :educ:ion. 
3. 	 Cana=i:y o:E not le= ihan .3.5 Cthee
 

po.rt five) tons.
 

BRA)-. 

1. 	 Hydraulic with vacuum assisted servlce 
brake. 

2. 	 Hand operated mechanical parktng brake. 

SU3PES ION 

1. 	 Leaf sporing for -rofi: and rear susmension 

2. 	 Double a:ingy telescopic shock absorber
 
at -:--anand rear.
 

TY. AND 1VEZEL 

.1. Dual rear drive wheel. 
2. 	 Spare ty-0 with ri=, with heavy du=7
 

hanging.
 
3. trye and rbe type cas: s:eel rim=.
 

.f. Trre size 7.OI7 - 15 -Ia PR
 

ELEC7RrCAL SYSTE . 

1. 	 1" volt or 24 vol: elec----c sy=em.
 

. a'I sealed Beam ieadligh:.
 

3. Fuse panel in glove bo.L, dcme lizht. 

4. 	 ladizaa r laps fo. tur-n signals, main 
beam, parking brake. 

S5. H -fo- -fel, w temperate, war
ning lamp for charging. 
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TE."WIMCAL SPE!:F'CATIctI ITEM NO. 

.........RE.UP2.j 	 SP".:: FicAT:c: OF.E RED
 

6. 	 Spee. .cmete. wi:h odomet.er in met-:. 
7. 	 Trz-i ha.:ard sw,_::.h. 

a. Dual stop, tail and back up ligh:s. 

9. Dual wind scrz"n wipers.
 

10. Dual horns.
 

11. Identifications lamps on front and rear. 

ACCESSOR !55 

1. 	 Rear view mi.ors on lef, rigrht and in
side cab. 

2. Standard manufac:ur-r's tool kit, inclu
ded special tools in tool*b=.. 

3. 	 Hvda-.nlia jack anp-:a-. 7.5 (seven point 
fivettcn c'-aci-y, and cross wheel suan 
net jor eacrL unit. 

4. Two in-.sruc-ion/operating manuals, two 
ser ice manuals, one workshop manuals,
 
two ;arts catalogs-for each unit.
 

S. In,:-uc=ion plate for daily mainten-ance 
in tle Indonesian language. 

6. En"ine oil .filter, air cleaner element, 
fuel filter, and hydraulic oil filter 
for cne year operation, shoGfd be suo
plied far each. n.i 

VAN 

1. 	 Van body aluminium 

2. 	 Window 3 ;indows each side 

2 windows .-ar 

I -windowfront 

3. 	 Ou-_"ide dimension: 

Overall leng-th apprax 3.500
 
av'-=Ir wd= xMrrc'r 2.OOG am
 

4. 	 Goor: 
Two aomer rrve door: at the r-mr end wit
padlock..
 

S. Folding ladder at rear end.
 

http:odomet.er


TECHNICAL SPECIF'CATCf ITEH NO. 

SPEC: FCATOtl O0 z.psP::ECATi~N REOUIRED 

TCOLS AID 1ORKSHOP S£iUIP-NTS
 
ac~orx.ng to spec-:.:aZ.on a::ached
 

0 'TY
 

1. 	 High pressure gr.ease buc.?at
 
pump (20 Kgs) 1
 

2. 	 High pressure oil bucket
 
pump (20 It) 1
 

3. 	 Hnd gr-ase gun bleavi duty 1
 

4. 	 Suction pump for oil recovery 1
 

5. 	 Oil measuring can 1 1., 1
 

6. 	 Oil measuring can 2 1 7. 1
 

7. Funnel 300 = diameter 1
 

8. 	 Oiler (aluminium alloy) 250 CC 2
 

9. 	 Rotary hand pump. 2 1/rin. 2
 

10. 	 Dr'm/Bumg wrench 1
 

11. 	 Oil filter Wrench chain type 1
 

12. 	 Drain plug wrench I
 

13. 	 Metic tools set 1
 

14. 	 Air c=ore~sor engir.e d.iven
 
40 i/mi 100 psi, 50 1t tank can 1
 

15. 	 'Vulcan-:ing unit 1
 

16. 	 Ty-re tools set 1
 

17. 	Hot patch set 1
 

18. 	 Elec:rc hand d-11 1/2" 1
 

19. 	 Electric disc grinder 1
 

20. 	Elec-ic soldering iron 1
 

21. Hvdr.uulc ja". 10 to=r I
 

2Z. ,A.!Le Stan& 4.
 

2..Arbor preis 1
 
24. 	Bench vise 5" oening 1
 

-56 --.r Puzzer1 r
 
Z5. Ele:":ic generating set 3000 war: I
 

Z7. lfor:be.ch wit-h, r-hlne: and
 
drawars size 100c= x 60cm X 85cm 1
 

M .	 Hub ut wird: 1
 

29. 	Pressure gauge 

http:lfor:be.ch
http:spec-:.:aZ.on
http:ac~orx.ng


TECHNICAL SPEC1FTCATI "N 17EM NO. 

SPE:1F.';ATION REQUIRED J SPECFiCrA2-,,U OF=RED 

U N I T : FLATBED 111T{ CRANE 3 TON. 

BASIC IRu 

1. 	 Can and cna~s!s all steel with safety
 

glass throughout.
 

2. Two heavy duty axle with rear wheel drive
 

3. Shock absorber on front axle.
 

4. Rignt hand drive.
 

Z. 	 Re-inforced frame particularly suitable 
for flatbed ty-pe application. 

6. 	 Max:mum wheel base 4.4 (four point for) 
mete::.
 

7. 	 D-:ve-'s door not to be self-locking type 

POWnR UNIT 

1. Diesel engine.
 

2, Engine shall have fuel filter and oil
 
filter fitted on safe place to avoid
 
damage. 

3. 	 Rain cap for exhaust pipe in case of 
upward opening of exnau.st pipe. 

4. 	 Di.ec: electr:c starting. 

CLUTCI 

1. 	 Heavy duty dry type. 

2. 	 Clutch plate shall have spring v-ihr- a 
dampers. 

TRANIT4S3 O,. 

1. MKnual shift, mLnimum four forward and 

one rver-e. 

2. 	 Svnchr. me:h or canstantmesh, except in 
revercse and :F-rsr gear direc-r dri.ve izr 
top gea. 

9 

http:exnau.st
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TECHNICAL SPECIFICATION ITEM NO. 

Ec:FREUIRED 	 SPECIFICATION OFFERED
5JC:4CATION RQIE	 1 

FRONT 1,YX.L 

1. 	 Fivory JuJy construcion. 

" 2. 	 mlr.-, cavac:ty 2.7 (two point seven) 

tons. 

REAR AXLE 

1. Hecavy 	 duty construction. 

2. Sing!e reduction, full floating axle. 

3. 	 Minium canac:ty 7.3 (seven point three) 
toils. 

4. 	 Fitted with auxiliary spring. 

ELE-', I=,L 5YSC 

1. 12 vole or 24 volt electrical system.
 

2. He.'y 	dury batt=ry. 

3. 	 Sealed beam, dip tu left headlights. 

4. 	 ruse panels in glove box, dome light. 

5. 	 Turn signals left and .-irht for rear
 
and front.
 

6. 	 D[uil stop, tail and back up lights. 

7. Traf--c lhazard switch.
 

8. Dual wind screen wipers. 

9. Dua! horn. 

10. [ron: clearance and ident:fication lamps. 

11. Sflf,.pdometer with odometer in metric. 

1. 	 5e.c: braxe shall be of hydraulic with 
vac.m power booster on all wheels. 

2._c-'I L :=aer1e txik with gauges and war
n-n light.
 

3. Iand onerated park:ng brake. 
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TE?'.rICAL SP--IF:CATICN rTEM NO. 

SPZ:?:CA.I ON REOUIRED SPECIFICATICN OFFERED 

TYE AND ,WEEL 

i. Sinigle f:ront 
Lare wlteel. 

and dual rear wheel, plus 

2. Heavy duty hanging for spare wheel. 

3. 8.25 x 20 tube and ty're type, cast steel 
rims. 

FLATBED 

1. Platform size 2.2 (two point two) meters 
by 3.7 (three point seven) meters. 

2. Steel f ame and steel sills with 50 mm 
thick wouuen deck, and bulkhead cab pro
tector with rear view opening. 

3. Sta~e slate provided, 
slue and 2 conrear. 

minimu= 4 on each 

HYDRAULIC CRANC 

1. ttvraulically oneiited crane by hydraulic 
puma Jr:yen through PO, maximtm lifting 
capac::y 3 (three) tans. 

2. Crane snould be rmntrned at center between 
cabin and platform, with 2 (two) hydrauli
c.iIlv operated outtrggers. 

3. CperacM:Z. 
ani coLu.d 
dr-:vet. 

handle sha'l be at rht aid_ 
oe operated ea:ily by the truck 

4. Lif:n- capoczty with out.rVg?,ers on, 
2 (two) tun: at 3 (three) merer., radcius 

S. Box type two stai,.d hydraulic telescopic 
boom of at least 7 (seven) meters maximt
lIugth. with re!escir:vc sijeed not less 
than ISU; am/cec. 

h. The crane shall be 3o0o rotat:on (swing) 
with siewirl !,need 3 r,m at engiLne idling 
rota:lon. 

7. Hook speed not less than 9 m/minute 

) )
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TECHNICAL 	 IeE::CATIC:1fTEM NO.
 

SPECIFICATION REOUIRED 
 SPECIFICAT!ON OFFERE
 

ACCESSORi ItS

1. Rear view mirror' on left and riht side
 

of 	che cai, also ins3.de cab. 

2. 	 Standard manufac:-urer's tool kit, includ
ing specal tools, 10 ton hydraulic jack,°
 
and wheel spanner for each umit.
 

3. Two operatng manuals, two part mnnualn, 
one workinop reair manual f.)r each trit. 

4. Instruct-,n plate for daily maintenance 
in Indonesian language. 

S. 	 Fngune o.l filter, ai.r cleaner element, 
fuel filter, and iyurauizc oi. filter for 
one year operat:on, should be supplied 
for each unt. 



ANNEX 16
 

SAMPLE TECHIICAL SPECIFICATIONS
 

FOR MAINTENAICE EQUIPMENT
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TECHIIICAL SPEC.FiCATIM! ITEI NO. 

SPECIFiCATIO REQUIRED 	 SPECIFICATIC44 OFFERED 

, '1.2 M2 L.
U N T '41= "D L E? 

1. optrc-ng weignt minimum 7.5 Ton. 

2. Open s:ae frame canopy, with heat insu
lated sceel roof. 

3. Radiator guard, engine side cover 
(lee: and i"gnt) 

PE RFOR.AMI= 

1. Bucxer. capac.ty (s:rucL.) not less than 
1.2 (one point two) cuoic meter. 

. Tiz.i n Icad a1t ruluni not less than 
4,!CO :gs.
 

3. 	 Du-ng clearance a: full 1... and 450 

discharge angle, not leus than 2.700 mram. 

4. 	 Dur.wa g reach at full. lift and 450 
disc.arqe angle nor less than 800 mm. 

PC 2 '"" 

i. 	 Diesel engine. 

2. Fl.r-nae. horse power not less than 80 HP 
at manufac-.urer's ruccmmunded RPM for in
rended ap!icazion. 

2. 0DLrea: esectr_.c szarzing. 

4...nne snall have hournne:er and fuel Line 
water trap. 

1. -arque ccnverter, full power sni.It trans

misz;.on of at least 3 speed .orward and 
3 speed reverse. 

2. 	 Travoilliag 3peed not lItsg than 30 Km/H. 

n-eel drive va:2-j.
Four -. .

5=::: SYS-SM 

i. 	 Artculatad frame steering system. 

2. 	 Maximum turning radius not more than 
6,000 at cut side bucket. 

http:misz;.on
http:capac.ty
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TECMNICAL sPEC!FICATICH ITZ.I NO. 

SPECIFICATIO OFFERED
SPECFICATION REQUIRED 


TYFEC 

1. 	 .Nire and Luce, L-2 type 

2. 	 Size according to manufacturer's standard 
production.
 

BRA=Z SYSTEM
 

1. 	 Service brake on all four wheels, 
air or hydrauli- actuated. 

2. 	 Mechanical parking brake. 

ATTACPY|ENT
 

1. 	 Hgn strunq.5 wear resistance general 
purpose bucket with detac anle teeth. 

2. "Hydraulically operated. 

Necessary -oning for night operation and 

travell.n, ccntrolled through switches from 
operatcr's seat. 

AC"SSORIE!S 

I. 	 Standard manufacturer's tool kit for 
each.munit.
 

2. 	 Two instruczion/operat-ing manuals, two 

part cacalocues, and one workrhoo repair 
manual for each unit. 

3. Instruction place for daily maintenance 

in Indonesian language. 

4. 	 Rear vision atirrors. 

5. Loc&.knq cap with securi.ng chains for fuel 
tank, radiator, and hydraulic oil tank. 

6. Fuel tank with inlet screen and drain cock. 

7. 	 Adju.t.ale soft cushioned operator's seat. 

8. 	 Engine oil filter, air cleaner element,
 
'fuel fi.:-er and hvdraulic ol1.-ltar for one
 
year coperaion shoul.d be supplied for each
 
uni:.
 

,'__________
 

http:securi.ng
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TECMNICAL SPE C*FICAT Ci [TEM NO. 

5r::; ....,I':utED j -.. ATiCtl OFFEREDECt , 

U N T: MCTOR G ).DER ' . 

C3NTUC73N 

1. 	 Open type steel canopy with 'insulated 

heat steel roOf.
 

2. 	 Transmission and engine guard, engine 
side cover (let-'t and right) 

3. cpe-ating weight not less than 8.50 ton.
 

OPEN U4IT
 

1. Diesel engine.
 
--v:iwheel horse nower not less than
 

20 HP at manufac:urer's recomended RP.M 
inzendeA aoolication. 

3. Ci-ect elecsric starting of 12 or 24 volt 
electric system. 

.ngine 	shall have hou,-ete- and fuel line
 
.ter water tran.
 

T 	IM::;SS
10't
 

1. 	 Ac:ording to standard manufacturer's 
produc:on.
 

2. Ma.x. speed not less than 30 KW/E.
 

ST 	-:NG 

A:ic-lated frame steering. 

FTR55-,
 
Type ind si:e ac:a:drng to manufacturer's
 

st ard produrrion.
 

FR".N7 AXLE 

1. 	 Ha',y dt:y ty'pe. 

2. 	 Hydraulically leaning. 

REAR A;L% 

1. Full iloating.
 

2. All wheel tandem drive.
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TECHNICAL SPECIFtCAT[CN ITEM ,0.
 

SPECIFICATMON REOU1REO 
 J SPECIFICATION OFF.RED
 

BILAI 
BRAKE 

1. 	 St!.-:ise brake: hydraulic, on at least 
rear drive wheal.
 

2. Parking brake: mechanical.
 

MILBOARD
 

1. Approx. 3.1 m long x 0.S m high x 0.016 m 

thick. 
2. Roll away type with replaceable cutting


edges and end bits. 
3. Blade shall be easy to be positioned for 

bank cutting from operator's sea:. 
4. 	Hydraulically ccntrolled. 

SCARIFIED
 

1. the equipment shall be fitted with scari
fler of replaceable taeth.
 

2. Scarifier load approx. 3.5 ton.
 

3. 	Heavy duty type. 

LrCdTINGS
 

Necess.r/ lighting for operation and travel
ling, ccnt:rolled th-rough switc, es from ope
rator' s seat. 

ACCZSSORIES
 

1. 	Standard manufac:urer's tool kit for each 
unit. 

2. 	 Two ina=uc:ion/ooera:ion manuals, two 
par: ca:alogues and one workzhop repair

manual for each equipment.
 

3. 	 Ins.-:-jc:ion plate for daily aintenan:e in 
the Indonesian language. 

4. _....-,q- oi!._!t er, air cleaner e!emen.,
fue! filter, and hydraulic oil filter for 
one year operation, should be supplied 
for each unit. 

S. 	One spare tyre and rim should be supplied 
for eac. uni:. 

,i&Q
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TECHNICAL SPECIFICATION ITEM NO.
 

SP::F'CATiOtI REQUIRED I SPECIFICATION OFFERED 

U N 1 T : WA=P. TA-lY TKUC. 4. 000 L:'TRS 

I. 	 All stue, welded, minimurn 4 (four) 
milimeters thick shell.
 

2. Tank has at least 2 (two) cross
 
section surne pIare.
 

. nankto be ellipt.cal and shall have
 
cat walks left side and to with steel
 
ladder.
 

4. Manhole at top centre o. tank, minimum 
di.a'er 400 milimeters with hinged 
civer hav-nq quick locktnc device. 

SPFAY. AR 

I. 	 Pressurized water spray -hrough 7.6 
(seven point six) cm diaimuters x 2.2 
(two onint two) metre long spraybar, 

with Pi;e caps on ends to facilitate 
cleaning and splash plate under each 

2. C.-o ccnt:ol of auick opening valve
 
mounted riqnc side.
 

1. 	 Water pump of adecuate capacity driven 
b. heavey duty power ta ke ofe from truck 
t.ansmisslon, :cntrolled frm inside cab 
t.nrsuan clutcn. 

2. 	 Succn hose of minimum lencht 7.5 
(seven zoLnt f-re) m-tr-es with foot valve 
and screen. 

1. 	 oe.,cnar:e oie fit:ed w-th c-ourlna at 
pumpn cu ".e%.. 

I. 	 C.Lo and chassis all steel with safety 
glass t,.rougn out. 

2. 	 ?.-o heavy duty axles with rear wheel 
dri ve. 

3. Shock absorber on front axle.
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TECHNICAL SPECIFICATIMI ITEM NO.
 

SPECIFICATION REQUIRED 	 SPECIFICATION OFFERED
 

I 	 -..U N I T : TANDr-m ROLLER 

CONSTRUCTION 

I. 	 Self propelled vihrnting tandem roller. 

2. Static weight not. less than 60O Kgs.
 

3. 	 All steel open frame cnnopy (1lOP speclfi
cation) with heat insulated steel roof. 

4. 	Robust lifting point.
 

POWER UIIT 

I. 	 Diesel engine. 

2. 	 Fly wheel horse power not less thin 
S1) ll' at manutacturer's recomerided RPM 
tor intended application.
 

3. 	 Direct electric starting with 12 or 24 V. 
electric starting.
 

I. 	 Engine shall have houmeter. 

TRANSMIIS IG'
 

lydrostatitc transmission
 

STEr--RING 

Hiydrostatic or h/druulically actuated. 

DR' IVE 

All wheol drive. 

BILNKE
 

1. 	 Hydrostatic serrice brake. 

2. 	 Mechanical parking brake. 

ROLLER DRUM 

1. 	 Drumo width of not less than 1200 mm. 

2. Linear static pressure not less than 
22 Kg/cm on each drum. 



TECHNICAL SPECIFICATION ITEM NO.
 

SPECIFICATION REQUIRED SPECIFICATION OFFERED
J 
3. Vibration on rear drum with maximum
 

frequuiicy of not less than 50 11: or
 
3000 vpn.
 

4. rentrifugal forceu 

not less than 3500 Kgs at low. anplitude, 
and not less chan 5000 Kgs at high ampll
tude. 

S. Scraper on both drums.
 

6. Pressuri:ed water: sprinkler on both drums 

LIGITING 

Necessary lighting for operation and travel
ling, controlled through switches from ope,
 
rator's seat.
 

Uirect reading gauges and warning lights, 
covering oil pressurt,hydraulic pressure,
fuel canacity, water temperature, alternator, 
and othLr necessary gauges and warning lights 

ACC:SSORIES
 
I. Standard manufacturer's tool kit includ

ing special tools for each unit.
 

2, Two oneration manuals, two part manuals,
 
and one workshop repair manual should be 
supplied for each unit.
 

3. Heavy duty rear vision mirrors.
 

4. Cushioned adjustable operator's seat.
 

S. Locking caps with securing chain for fuel
 
tank, radiator, oil filter, and hydraulic 
tank. 

6j.Fuel tank with inlet screen and drain cock
 

7. instruc:ion plate for daily maintenance
 
in Indonesian language.
 

S. Engine oil filter, air cleaner element, 
fuel filter, and hydraulic oil fil:er for 
one year operation should be supplied for 
each unit. 
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TECHNICAL SPECIFICATION ITEM NO.
 

SPECIFICATION REQUIRED 	 SPECIFICATION OFFERED
 

4. 	 R.gnt hand d:.ve. 

5, 	 Revnfor:ed !rame suitable for water tank
 
applicaticn.
 

6. 	 WheeI base 3.6 (three point, six) metres. 

7. 	 Driver door'3 not to be self locking
 

type.
 

POWER W IT 
/ 

1. Diesel engine.
 

2. 	 Fly wheel horse power not less than
 
140 HP at manufacturer's reconmnended-

RPM for intended application. 

3. 	 Encine shall have fuel filter and oil
 
filter fitted on safe place to avoid
 
danage.
 

I. 	 Heavy duty, drl single plate. 

2. 	 Clut:h plate shall have spring vibration 
dam,,per. 

I. 	 Manual shift, minimum four forward and 
one -eve='e. 

2. 	 Sync:rrcesh or cons:ant.mesh in all gears, 
except in fils: giar and reverse, direc: 
drive in t . gear. 

FRONT AX " Z 

1. 	 He.vvv dut., cnstruc:/on. 

Cacaciv:Y not less than 4 (fzur) tons. 

R-AR AX'-T 

. HMe'.'-, duty :ns.:uc:..on. 

2 	Single reduction, full floating axle.
 

3. Capacity not less than 8 (eight) tons. 

4. 	 Fi::ed with auxiliarl sp;ring. 

http:ns.:uc:..on
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TECHNICAL SPECIFICATIC ITE.9 NO,
 

SPECIFICATION OFFERED
SPECIFICATION REQUIRED 


and dual rear wheel, withI. 	 Singe front 
SOdre wheel. 

2. 	 Heavy duty hanging Z; xT spare wheel. 

3. 	 8.25 x 20 tube and tyr-R, car't steel rims. 

shall be hydraulically 
power booster on 

1. 	 Serv.-ce brake 
operated with vacuw 
all wheels. 

w n2. 	 Vacuum reserve tank with gauge and 

Ina 1U.ht. 

3. 	 Hand operated mechanical parking brake. 

. Rear 	 vLew mirrors on left and right side 

cz also inside cab.
 

2. 	 Standard manufacturer's tool kit, 

10 tons hydraulic jack, and wheel span

ner for each unit. 

two service3. 	7o ,nszruction manuals, 
repair manual,manuals, one workshop 

two part catalcues for each unit. 

for daily maintenance
4. 	 Zns:riction platte 
in :ndonesian Language. 

5. 	7nalne ol filter, air cleaner element, 
f!el filter for one year cperaticn,and 


should be sueplied for each unit.
 



TECHNICAL SPECIFTCATICI ITEIM NO.
 

SPEC'FICATICN REOUIRED 

U N 1 T 	 CCNCn M1XER MfIM
 
C;PAC:TY 250 L:TERS
 

1. 	 Tilting or counter rotation ds-:.harge 
type, heavy duty ccnrr-uction, mixing ca
pacity not less than 2O liters. 

2. Welded 	steel frame with abrasive resisting 
steel drum.
 

3. 	 Towable, 2 (two) axles with steel wheel,
swivelling f-cnt axle with drawbar, tow g 
eye of aprox 8 mm and fited with safety 
chains. 

4. 	 ,zc:able engine cover. 
S. 	 Renewable ring gear and indrum pinion

enclosed casirg with acces for luerication 
maintenance. 

6. 	 All gears and drive chains safely guarded. 

PCdER WIT 

1. 	 Dlesel engine of adequate power to drive
 
drum mixer.
 

2. 	Engino shall have fuel filtar and dr-y type 
ai- cleaner. 

AC=Z3OR .tS 

I. 	 Standard manufac:urer's tool kit includiuig
special tools for each unit. 

2. 	 11a operator/intruction manual's, two
 
service manuals, one workshop manual, two
 
part catalogue's for each 
 item of equipment
including for engine. 

3. 	 Fuel tank to be fI:aed with flter -inlet
 
acreen, dipstick or level gauge and drain
 
cock.
 

4. 	 All filler caps to be safely chained and 
vandalism protected. 

5. 	 Unit to be fitted with liftinq point. 

6. Engine 	oil filter, air cleaner element,
and fuel filter for one year operati4ons
should be supplLed for each unit. 

SPEC!.i CATION QzE~ED 



ANNEX 17
 

SAMPLE RENTAL RATES FOR
 

KABUPATEN-OWNED EQUIPMENT
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KAiPATLtJ T'l'L tIL1R *P L ( kl~ Lfi'rITY T E H S 

WIho 14JLIj-t-t 
L.-. L. Ib 
11HkI~ 

xL,.,IJ*ilh 
lt-Lit aI 

tio i ICllLr 
bhll,.-t 

Tz t. 

Ci.q Actor 

Pupati - Road roller 
- Bulldozer 
- truck 

- Compactor 

Rp. 35.06O/day 
Hp. 25,uf,3/day) 

lip. 
Rp. 5 

Doesn't have 
Clarn icAtion 
(l1k.u di.;.1je 
e t) 8. 

SIDRAP abupaten regulation 
ad. by buaj:t 

-o1roller 
Vibrating roller 
Stone crusher 
bulldozer 
Lxcav.itor 
Shovel 

Dump truck 

Bupati In 
- Road roller 
- Vibrating roller 
- Stone crushler 
- Bulldozer 
- Excavator 
- Shovel 
- Dump truck 

Xabuparan C-iCt from 1-ibupaten 
Hp. 3bU,.Cu/day Pp. 4G,GuD/Jdy 
Rp. 15,OZCiPayhp. 23C, 6/J7 
Rp. 15.OG/Cd'ay 11p. 33, C/'a/j 
Rp. 4 G,'l,c,,uL LRp. 450- U3,Ii,, 
lip. 4 ,G.GCl.Oa i -p.fCGC/il 
Hp. 33, U00/hour R1. -;0, j)/111 
lip. 23,0GOiday ip. 30,G30/Jay 

The rental rate does not include Opetator, fue) , 

oil and small repairing cost 
- Maximum time 8 ILRS/day 
- Down payment 50 % from contract cost 
- Damage : 

* The Contractor has to pay repairing cost 
less than Rp. lD0,3GO, ard the rest will 

by Kabupaten (for any damages not caused 
Contractor negligence) 

for 
be paid 

by 

* Any damages caused by (ontractor negligence will 
be responsibility of the Contractor. 



ANNEX 18 

LIST OF RECORDED VIDEO CASSETTE
 

AND SLIDE-TAPE COURSES FOR 

EQUIPMENT AND WORK METIIODS 



',I' OF X))\'m srm 

. S~ol T'--t 
 Source 1jaat 
i. C-1 Soil Test (I 
 nmle Pruaraton c:fz 
 Side Innes.a. 

C,1,C-T.'epc C lde II-.eszr 

2. 
 C-2 Ditto (2) Gzai.i 	£:e Anaiisc_, Lauio 
 Slide
 
, -mi z, eC:C 

3. C-3 Ditto (3) Caz_forn aB g Slice
 
Ltio Test (CBR)
 

4. C-4 Ditto 
 (4) Base Cour-e,CBR at S~te 
 Slide
 

5. C-5 £.arth Work (1) Sulect2on of M4bterial, Slide 
Ccns r-=r.etOn Pla-ning 

6. C-6 Ditto (2) Earn-h Mo ''ng Slide 

7. C-7 Sujevinz (1) htrngtn, heianc and Angle Slide 

8. C-8 Ditto (2) Plan.e Taole, Lve*Iina Slide
 

9. C-9 	 1ASpun-lt Te'. (l) Sat[_)aS4-ai ty Test Slide 

10 C-10 Ditto 
 (2) Asppnlt Ezract:cn Test 
 Slide
 

11. C-1I Pave.nt (1) General 
 Slide
 

12. C-!2 Ditto 
 (2) Base CCur.e 
 Slide
 

13. C-13 Ditto ( ' ) 	1atei--_ and :Mi ture Sl.de 
14. 	 C-14 Ditto (4) C(nit--. rA of 2. :.-der Slide 

Ccu-c ar.
15. C-15 Rcad MaiLn- (1) C.:ne. l 
 Slide
 

tenance
 

16. C-16 Ditto 
 (2) Dc'-munt prcxnecure and Slide 
Caut!_ons at Jco-Site 

17. C-17 
 Foundat-,cn (-')Intra:ucticn Slide
 

18. C-18 Ditto 
 (2) F:uv:or of Fcunc ton 
 Slide
 

19. C-19 
 Ditto (3) P'-ies 
 Slide
 

0. C-20 Ccnc- te (-) Co-neral, l1ter'a's 
 Slide
 

21. C-Z1 Ditto 
 (2) -tur, _srcn 
 Slide
 

22. C-22 Ditto (3) Construction FD-ut.n 
 Slide
 



23. Caiutr(r-I a-_1y lifL with c~muter. F'. !i 

2;. Ccur-2 P-c:ai jcwrute n-.L NEcnning of ar. 	 F_!m" 

25. 	 C mur-3 Synzern F,~nt'~' =or CG=uter Svntem FilIn 

1,elLat~r1~ and t'~rrn 

26. M-i ,,aintenance (General) 	 Slide Indonesian 

27. M-2 -	 MaLnte.anco for Kunmtsu BuLldozer Slide 

28. 	 M-3 . ntenanu cf GD600 Series Slide 

and29. M-4 	 Instxc-:cn a.n tM. iaenance for Film
" Bulldcor 

J0. H-5.. 	 cf to. rime and Slide 

31. M-6 , 	 [ev.c-s of Mt-int-nnct and .anao e'rnt Slide 

32. M-7 - - u 4r112 o- awEqnane=Kc 	 Slide 

3. M-8 ,-	 Fa-lur ,ni!y/is (E~cne) Slide 

34. M-9 -	 Kcmratsu D-Eim me Slide 

35. M-10 .	 Hai to Diac-iune 25a .-.nq Trouole Slide 

36. H-Il 	 Fuel S e for 5, 30155 Slide 

37. M-2 -	 D-z'rr-' -crr.e Converter for DbSA Slce 

28. M-13 	 F/.nai Dr:ve fr D6'A-6 Slide_ 

39. M-14 , 	 DiLna-se.Tj1v cf 5:, ' rono Clutch for D65A Shoe 

40. M-5 -	 Steezn Sv:,tern of Cr.iwhi:= S_"e 

41. M-!6 	 D)mtmmuntj E."v Ca= r ond L,a-rnme Slide 

42. M-17 .. 	 Beve_! Gear mid Sha- fu: Dt)3A-6 Slide ' 

,43 M-.8	 Brar.e Syzt._n ror L,' 'Lo.er , Znoveln*u Saice 

44. M-19 " Final D.ve Syv't, r for Mot,- Grader Slide 

45 M-20... A Loncer L.-e tor Your Unaerar-riege Sl:.de 

46. M-21-	 An Ounce of pre'/cnr/n Slide 



1.8-3 

.1. M-2=sei.L Kjicwkdra on Luuraw-atzn Oil c-, re 
~ m8--3 , F:2S Knowimmm or, fuolj3L 

4. M-24 - XIC Pu-or f 021]. slicu 

51. M-26 In!lp=z-n cind Ad~u,u:rnLnt of 5j,-tr.al F1ilm 

52. M-27 Of N ~'-eic earid Management Slideof M :- ba.erd unon its- Pro,=amme 
tA1-28 - / 1 LIczer pcmr.~t)n 

Filin 
4. M-29 - KInOW~IIyno of Wh U.ocser's rirte Slide 

C,.0C 0 teoa n ca: Wrie.ui Loaniers Film 
0.-:1 0Op azz-cr of ',Ictor Gzde Film 

57. 0 -32 Opera;uzI of rn(,:(- Filmn 
3. 0-23 lnucemsi~.zblh knowheao',- on the Basi.s Slide 

of Dr~vIII( rind 0±tratn off Mac-nemes 
5o 0-3 iat p!,~nD-vcs Slide 
0C. 0-25  0er--r Ma!nual for isul~dozer Film 

http:5j,-tr.al
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3. - 1,!:Fennn,4o an al .vi rsp . " 

..~~~ im)/.. Ita Ii,
tmai Sololuin f 

. 1. /- k-,.*l harnan GoronG.1 3. " I': " 

. I O1 lomer, kazzn.u Ja.-biltan 3. i, .
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.11;"/01Apnlus. reBTmb.ltin Ih 


"10.~~~ ium-.F,,rtnann Anpal dvngan Tsmrn 1- .. '. 
Coutts ltu~oc . 

1P. ?0 "/0V I lnr- ,qPen gu jtan di/lnail mn 1 . "3"I 2 -

13. 1 L0,,/10 1 Cont0!, dariLTimtjnan 1 4.h 

141. 1 0-/13 1 nntvl, dnri Tr"uk 1 3-.. 
15 . 1 ' I dai 1 3 . "1 1 ,::z /Ili ontol, obngungkutan 
16. 1 P()/16 I flmr-h AtHemperempat 5,
1 7 . ' 1 ' V 20 I Con t .n' A al da ri Drum ' . ,3:"-% . .h.- .. ' 

£ 0 ,;/ I al d~ri Tlu1 . 21, nn C r *bilnn C o n tch A m~p ngki .= .,. ;l 
l O . Contc! k Belton I 3. " ; "" " £O:/ ]1 Air unt~u 

;O.0:/ 1 C~n :ntnlBe ton I 3 . " 1 
21 1";Y l,Beton Cylinder , " '., 'Cinon 3. 


22. 12Q!1/3,t Cc-tcl- Betaon Kubun 1 ' 2. " 1, ,'*
231. 1 O0;/40O "Daur AnaliaLn Gradoni di ]:apanenn 1! 2. " .!:,- :,'214. 1..Pe-mer-Rzan Kadar Air D1 Izapangan 1 3. " I. :i~ ' 
25. 1 ':.'/** I,-mer4'=r an hepadatan 3I i. - ':;,t .
 

1 4 3 
z7. I .Zr)/51 "-Frinri,,'an .SLUI! di!alculmn I 2. "; ,
2A. 1 -V 7I0 V ei' [m b a n r 2, " 

1o 2.,/l0 P,'n$",,t.n rl-mpurnn Put~as din(-,n 1- 4. "' 

2 6 . 7 0.1/ I ,nr ;- rn n CDR La pa n L n . 2. ' " "; " L' 

30.. 1,nlIi-GmCrn21 2 

-- -.3 1 . IrAt) [" 1'Iv nnt n dingin I . " " 
32. t "011/01 1 1 r,:- minn It2,Zirmor ldara 1 5. 
• . ,,. lr 0'1/02 1 lvnn ,,'ianJjol"I . " .
 

eny ,,rotan Anpn/ 1 4.~'," 
35 . 1 lr, /0Z I I. ny e";ro tnn A--pn l E :-ion t 1 . 1I •.
 

'.$ ( .lOJ/ e n yce,ro t n n Anpa l Li n n ihof 'I 2 . "
 
37 . .. /G ]L -n /erqrota nA~pa l Htanm 1 . 1 

39. i"n/"4 Oon" .-m a k " ?. ""' , 

4o0. I / -r dfena-n 4alci 1. ",an Hambing ' '"'". 

4;2. 17/ 1 Panyw,,nrotan Aspal dongan Al at Tangtn 1 ;

43l. 13 ;I- 0 1 inarl Putnrurnan T.f- ,,?I ., 2. 11" 1 
 . r 
41s. 1 3?/. 1 1,injii,.-n k"engpE'natn I br" " 26 " 1,.r" ,
h65. 1 ,21/01..- 1 Dnarlr Pent-Cunoan =i. 'i "l' :.2l.v " li. :;
4i6. ,/0z I nnjut"n Poqnc t~ '.2''; '
Doze=' .'. " I.r'
1 '/ ._
 
l47, 1 i-n ;m i, r Mo t~or a rade r-" I/% ' : " 48 . ,z /- I F,?rntmnin Tihali . "; .;

149. 1 lz /. I o o r ; rgZ- P olr ta litBat~un .' 3-. ", /
0. 12t/ , I Fyratrin C.mpumun lopal ,, ", -. 

,, /:PrtqLnln 
51. /-I eloknn & Thlud 1 2. 1 'V02. £,0 
 Pmser-inan K~endaruan
53-, 1 hr/011 ' 
Penzer'.ir~n Peral/ntli 1

1 
5.5, ,

54. 1 4-72,103 1,Fv.nser.Lan Fnltor 1 4. 1 
53. / v, I P-7ion Inn Bnn dalam 1 5, 1 

o ;if I; ; rI'Oma l iiara niz Ac c u I 5 I I"' 
57. 1 4 01 I Pini"nvar earn JPoeantia~n Kompneni 5. 1 

59. 1 11(510c I P cgp Room 3 . "./> . .nfi ,,tion Kompnon 

6o. 1 0v/- 'A I- Keterai'pilan Kerja Banqku I .2
61. 1407/- I:Dam tP Kit.-mpilan Moslin..Oarkaka 1 2. !1 ;""6z. i 1:/o"1 I- P.nq~l,'ian 01t pada rendarnan I 5.,. 
63. .1 4,1/02 
 I li;C-rltian OIL Pda leralatan 1 5;64. 1 41 ;/03; Pn;L* ukan 5., " '
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ANNEX 19 

WORKSHEET CALCULATIONS BY KABUPATEN
 

OF MAINTENANCE EOUIP.MFIIT
 
REQUIREMENT'S FOR rEARZ ONE AND SFViN
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I/ Water Tack Truck In not neeled for Reahaping activity when the surface I moist.
 

2/ Duar Trucks are neeled for Regraveling as a complete group of 4 units.
 

3/ Hand Compactorq are needed as approx. one-half of number of 
crews for Routine Activities.
 

4/ Paddlewheel lexer In eaticsted as one 
unit per kabupsten.
 



2 

3I 

tem t l 

i.tr~A~' 

E.-a It, Ire 

tnh.Ire: 

e 

ln 

f 
w 

2.9 

0.6 

1.1 

I r 

2.9 

-tr 
trnJnr 

--

0.t 

1.1I 

e 
I cnlot 

-

j 
jih 
lcler 
ho 

-

t. 

I 

Icr 
Tr-ick 

-aIz -

-

-

]."I!' 

H.It rI 
Tr, kt 

) -

-

1,land I t]--'
CI'.cct 

2.9 

" 

1 le 
.cIl tier 
-- -

2. 

,i 
-

mce
---

5 

4, n 

C1ter 

Total 

..w. 

Calc1lted 

0.4 4/ 

.9 

0.4 

2.1 

0.4 

0.4 

0.4 

1.5 

0.4 

-

1 .5 

-

1.0 

1.0 

-

2.9 

" -

2.9 

10.I.0 

I. 

I/ 

2/ 

I/ 

4/ 

Water Tank Truck Is not neaoei fr Feehis[In activitj .er. tlI.esurice Is atlat. 

Duap Trucks are naeJoS for FjErs.eling a3 a cccpleto grrur of 4 unite. 

Hand Coclactora are neeldt as sirzx. one-half of numLer of crrea for Routine Activities. 

Faddlewheel ?I;ar is estimateJ an one unit jar kabu.aten. 



E Itl[T, t NeeIs for Annuil c.& ma tntej rce Froitram 

Provinces NTT 
 T.?.S. 
 Year: I at
 

I tHi1nten..nce Aztivity [U7t~er iI _____ ______ ._____jIp: nt - leorCrew ____ _____ ____ - f I th~ I l|otor f~~~Sr1 h.1eel - i~r-i Tr--- l--at retUn I kiand F onrete
i tem T I t 1 e Crews I Truck I Gotalcr 1 Loa er I Foller I t,,ck 

i he .1 ille I)= 

I Truck I Conpact I hleel Mixer i tier 
I ns Azt i cis Io 0 I 0 I - I - - 0 [ 0 ! 

_ I _ I I I -IS1 1 - I - I II T- I  -oter 
 I 1 I I T.--- I I-I TI - T I ao i n
Tetal I~agI II __ 0-00 II_ rI I 0 - II TI 0-0.0 
I 
I-I - - 

e-0 II I_ _ _ _ _ _ I_ _ _ _ I I _ I 0 _ 10I_ TI -_I _ I _ - _ II - I - _ -_I 
T-I I I 1 r-II Wa t eri I_ _ _ _ _ _ 1. I - tiII - I - e I 

1I 
_ _ I I I_ I 1. _ II - I I - I 1.0 

I Tr a fj Total C4.al lateJ II a4 a0 ]I gru0 of---unit-I 0 I 0 IT 0 ]-iI 1.0 I 0 I 0 I 1.0 II- __ __ __ I ___ I I__ I I I Ii1
I Total Aaagiet 
I 1i-I1I 2 Ii 1 0 I I !I1 I 1 I .I I i 1t Ii I 

I__ I , . I I 1 I I I I - i - II 

1/ ilater Tank Truczk Iiuor reeled for Reshaplng activity "hen tl'esurface is maoisti 

2/ Dump Trucks are ree4edlfor Regraveing aq a cooplete group of 4 units.
 

3/ Hand Compactors are needed as approx. one-half of number of crews for Routine Activities.
 

4/ Paddlewheel Hier 1i estl=ateJ as 
one unit per kabupaten. 
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 1 

3/ fland Copactorerrp'rox. neede as one-half of nnber of crown for Rout ine -ctiv-ties. 

4/ )ailwhol ?axer Is eaticte a a or*eunit For kabupateo. 
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ProvtIcei NT? ¥ Lote Z.At . t 'r: 7 
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10AInterarc, Actv 

T I t I a -
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h~.Ir 

at 
Cr..s 
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_____ 

I 
Truck 

1.4 

tor 
... er 

__ 
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I,J!r 

1 -

j1c:t-*r 
rat. 

i r 

"___ Cr-. 
Vbi1r 

I lu.k 
Flat Fed 
Trck 

IIari f 
C.Zpft t 

1.4 

1t-- . 
-I I'ller 

1.4 

. 

2 S otI I r, ,3. - 0.2 - -

' _ _h__rg 0.5_-0. O.. _0..1 

4 theiraval.rg 0.2 4 2! 0.2 0.2 0.2 0.2 

5 Otter 1.0 - , .. - 1.0 

latal Calc~1ate.i -5.4 0.9 0.2 0.7 0.7 1.0 1 .4 1 .4 1.0 

Total 1 1 1 I / Ir/ 

I/ 

2/ 

5 

4/ 

Water ?ank Truck Ia nat reabsd for Reitalr g activity whtn it'.surface to moist. 

Pump Trucks are reo~adl for Feraveltrg as a ctpl'ate group of 4 units. 

Hand Copactora are neeed a apprcx. one-half of number of crews for Routine Activities. 

Iddlewleel Mixer Is eatlnated as ace unit per katupaten. 
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_1lj-tncrt NeeJ3 for Az-ual Fcai -sinte- sr:e Frfram 

Prnvince: hTT 
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Item T t t I e 

I Routlte Actl.ttla 

of 
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r____ ________ 
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Truck 
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tstatan: htsIf 
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l lor rIi ler 
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kater 
rr, ,k 

_____ 

flat-Bed 
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nd-1 
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.l-1 
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I at 
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2 : oathIr )_ 

4 

5 Other 

0 

1.0 

0?! 0 0era~airg 

-. - 0 1.0 

Total Calculated 0 0 0 0 0 1.0 0 0 1.0 

Total Asaigne 1 1 0 1 1 1 1/ /1 

I/ 

2/ 

3/ 

4/ 

Wqter Tank Truck is not needed rpr leshaping azt-tty w'ien the surface in moist. 

Dqmp Trucks are needed for Pegrpveling s a comrlet,j group of 4 units. 

I[jnJ Compactors are needed as approx. one-half or numter of crews for Routine Ictilyities. 

Pqddlewhoel Hixer Is estlated as one unit ;er kaburaten. 



Ej!!i!_ent Heed for Anruul Ica Malrtets-ce Frorrao
 

Prov lae : NTl 
 YaLe;aten: ? jI-o 
 leor. I th
 

Item 

I 
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Kaintanance Ictivity 

T I t 1 a 

Fatin. Aztilitlss 

S.- . rt 1 

-_Njber 

af 

Crs.ia 

1,5 

. 

Dump 
Truck 

1.5 

-Mctor 
Crsler 

-

0.3--

_..__ 

eel 
L'sieralier 

-

-Ir eutr2ntZrew 
V roi. ter 
Icler rjckTller Fiat Bed Track 

-

iHanj 
Cnoract 

1.5 

iAJe 
IIeel 

1.5 

-

Cnncrete 

3 api'g 0.8 0.8 0.8 0.8I/ - j -

4 gra. Ir 1:g G.1 4 2! 0.1 0.1 0.1 0.1 

,Otn..r 1.0 - - 1.0 1.0 

Total Calculsted 5.5 1.2 0.1 0.9 0.9 .1.5 1.0 

Total Ass~cg. cl 6a 22 

l/ 

2/ 

3/ 

Water Tar Tr.ck is rat reeled for Ifesaapln activity vhen the surface in moist. 

Dump Trucks are needed f, r Hegrsvsling as a cfaplste group of 4 units. 

Hand Comactors are needed as a;rox. ons-hAlf of numaer of crews for Routine Activities. 

4/ Paddlewheel Mixer is estimated sa o-. .--.*k.r kabupaten. 
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Itea 
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ttaatotran6 Actiiet y 

T t 1 

Foutire Activities 

rcerI f 
reCra 

1 3 

im 
:rck 

ntcr 
Cro~ar 

0~e
I l er 

-

E]I~met 

I Pclr 

-

- flor C-c 

WS~~twt.rITrack 1~a 
Tr zk 

isi 
Cc=act-Ier 

.. 

[IdI
1-t1 

Concrete 
iserj -

2 ot i 0.' - 0.3 -

3 Reahaping 0.5 - 0.5 - 0.5 0.51/ i " 
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Pegr.ealng 

O'ar 

0.1 

1.0 

4 ?/ 

-

0.1 

-

0.1 

-

0.1 

-
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1.0 - 1.0 

Total CalculatEd 5.3 0.9 0.1 0.6 0.6 1.0 1.3 1.3 1.0 

Total Assigned 6 1 1 1 1 1 1 1 /o 

I/ 

2/ 

3/ 

4/ 

Water Tank Truck is not needed for ReoBspIr4 activity whbn the surface is moist: 

Dump Trucks are noeded for Regrayalng as a corplete group of 4 units. 

Rand Compactors are needed as approx. one-half of number of crews for Routine Activities. 

Paddlewheel Mixer Is estimated as one unit per kabupaten. 
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Based on a sample of information supplied from one kabupaten, an 
analysis of the operation of its OECF equipment is 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 No. 37). 

The equipment 	 fleet consisted of: 

11 Dump Trucks 5.5 ton G.V.W. (Toyota Dyna BU30) 
I Bulldozer (Komatsu D50E) 
2 otorgraders 110 11P (Komatsu GD 31 RC)

32 Wheel Loaders 1.2 m capacity (Kobelco LK300) 
2 Tire Rollers 8.5 - 11 ton capacity (Kiwasaki KR-200)
 
I Stone Crusher 20 ton/Hr capacity (Barata DDVI)
 
I Concrete Mixer
 

Dumo 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 hours 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 eitimated capacity of 2.5 
m3 , an average of 6.7 trips per day were 
taken. An average of 8.72 trucks were used
 
each day. 

Fuel Consumption:
 
Average fuel consumption was 2.5 liters/hour

(based on reported 8 hours of "effective" work 
per day), or 20 literi per day. Real fuel 
consumption rate iq 7 liters/hour, which 
indicateq that each truck had its engine 
running for leq than 3 hours on each day of 
oper-ition. 

Bulldozer: 
Utilization: The only bulldozer in the project was reported 

in a "rusak berat" condition for the whole
 
month. This fact raiseq the questions:
 

http:37.54.0.15
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" 	How long was this essential piece of
 
equipment allowed to remain in an inoperable 
condition?
 

" Did the Mobil Workshop unit and crew from 
ALKAL Ujtng Pandang go to Pinrang to repair 
it? 

" Could the work progress without the 
utilization of a dozer in the quarry? 

• 	 Wan it necessary to rent a replacement dozer 
from a private source? 

" Did the work in the quarry proceed with the 
wheel loaders loading the material from the
 
bank?
 

otorgraders: 
Utilization: One of the two motorgraders available was used 

for 25 days in the month. The other was idle.
 
Reported hours of "effective" work were 8 hours
 

"° 
per da or 200 hours in the month for the one
 
grader.
 

Fuel Consumption: 
Fuel consumption reported was 3.7 liters/hour, 
based on reported 8 hours of "effective" work 
per day, or 29.6 liters per (lay. Real fuel 
rate is 17.5 liters/hour, which indicates that 
the motorgrader had its engine running for le3s 
than 2 'hours daily. It confirms that the-e was 
much idle time.
 

Observration: Kabupaten Pinrang had, during the whole month, 
one motorgra&dr KOMATSU CD-31 that wa' not used 
at all: It was reported as idle. It raised 
the que,'tion: 

Couldn't this otorgrader be asigned to do 
routine maintenance work such as reshaping 
maintainable road linki in this kabuipaten? 

According to PT FLvifarm revorts, Pinrang has 
108 km of gravl roads in good condition, 
which should be receiving routine 
maintenance. Alqo, the existing 94 km of 
earth roadou in moderate condition could 
surely '19e a motorgrader for reshaping 
(reestablishing a crown) and/or cutting 
ditches. 

/ Iii
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Wheel Loaders:
 
Utilization: 	 There were 2 units operating in the project.
 

One operated for 25 days, the otl .- for
 
24 days. R'.ported average production was 1,794
 
m3 /per month or 73 m3 /day per loader. The 
average produc-ion of dtmp trucks was 16.8
 
m 3/day per trucK. Thus, daily, each loader
 
loaded each truck 4.4 time-s.-

If we assume a loading cycle of 4 minutes per
 
truck, it means that a loader would spend
 
17.6 minutes of the day actually loading each 
truck. An average of 8.72 trucks were used 
each day. Therefore, 17.6 minutes x 8.72 
trucks/day - 2-1/2 hours per day of "actual" 
loading time was spent by each loader. 
Reported "effective" hour-; worked was 8 hours.
 
This raises the oue'itions 

Is it nece'isar7 to keep two loaders for 
working only 2-1/2 hours/day loading 8.72 
trucks 4.4 tiine. a day? 

Also noted iq that the 4ork progressed 
without interruption on Sundays. Is it 
normal for operators to work on Sundays? Was 
it nece-'iary? 

Fuel Consumption:
 
Average 4.3 litersAiour, based on reported
 
8 hours of "effective" work per day, or 34.4
 
liters for each loader per day. Real rate is
 
14 liters/hour, indicating that each loader had
 
its engine running for about 2-1/2 hours on
 
each day of operition. 

Tire Rollers:
 
Utilization: 	 One of two tire rollers available was used for 

22 dayi in the month. The other was idle. 
Reported hour0i of "effective" work were 8 hours 
per day or 176 hours in the month for the one 
rsachine. 

Fuel Qnsumption: 
Average 2.9 literi/hour, based on 8 hours of 
"effective" work per day, or 23.2 liters per 
day. Real rat,! is 12.5 liters/hour, which
 
indicates that It had its engine running for
 
less than 2 hours daily.
 

1/
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Stone Cruaher
 

and Concrete Mixer:
 
Utilization Both units were not used at all during the
 

month.
 

In :num, the equipment actually worked for ouly two to three hours per 
day. Much idle time occurred and too much equipment wan used. With 
effective managemenc, more production could have been obtained, on a
 
5-hour effective work day, with a much smaller fleet consisting of one 
motorgrader, one loader, four dump trucks, and I tire roller. 

///f
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ECONOMIC TABLES
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ECON - I 
VEHICLE OPERATING COST ESTIMATES 

I Roau Clans and Pickup light Motor-
I Condition Car Minibus Truck Cycle Cart Bicycle 

(RuDiah/km) 
[ Asonalt
 

Good 104.7 86.2 85.4 15., 21.8 6.6
 
F,ir 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 
IBad 222.1 202.0 205.0 29.1 53.2 15.2 

Gravel
 
-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 

Fair 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) 

1 Major Road Rupian 000 JS$ ADT
 
I Troat-ment Class per km Eouivalent ImDlied
 
1 .,.aL(initial) Gravel 27,000 24,640 200
 

0v1!r1av Seal Sealed 22,400 20,000 200-500
 
I .raw, (initial) Farth 20,000 17,860 50-200
 
Rv - iI Sealed 17,000 15,200 200-500
 
R1 rve! Gravel 15,000 13,400 50-20C
 

Routint, Reair and aintenance 

Un:;ealed Roada 298 266 50 
406 363 50-200
 
606 541 200-300
 

Se ill RoadsJ 359 321 200 
528 471 200-500
 
590 527 500
 

Source: Local Roads Component, Mi1n Report, March 1985, Hoff & Overgaard
 
and Kampsax (Cantral Java, NT3, Bali), for ADB 8th loan. 
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kF>lI [ I','EI S OF AII' i,, J)h± iYI I y ROAD TREATHI.Nr CSTS * 

(Rp.OO/IKm) base Year Ilf:11ltatfon/lpqrfte coits: 

8960 11200 134,0 15680 17920 20160 22400 25200 28000 30800 33600 36400 39200 

IRR 
% 

Base year ADT volume: 

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

7 49 62 75 87 99 111 118 137 155 170 104 198 212 

8 52 65 79 92 105 118 126 145 164 180 195 210 225 

9 55 69 83 97 111 124 134 154 173 190 206 222 22d 

10 58 72 87 102 116 131 145 164 182 200 217 234 251 

11 60 76 92 107 122 137 151 171 191 210 228 246 265 

12 63 80 96 112 128 143 155 177 199 219 239 259 279 

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 

i15 72 90 109 127 145 163 185 206 226 249 272 295 317 

• motorized vehicles only 

(10-year period, ADT growth rate 5% Implied, Rp. 1120 - US$I) 



rRAFFIC V EIES(ADI) 
ECIN 

W 
- 3 

fl' IN P.hOJEC AREA 

IKABIIPATFU 
NIIIIfER OF 
ROAD LINKS NIIBfER OF I INIKS IN DIFFERENT ADT RANGES 

r 

0 
1-
10 

]1-
30 

31-
50 

51-
100 

101-
200 

201
300 435 500 6001 

SOUTH ST AIJESI 

TAKAIJAR 
BONE 
SIDRAP 

PINRAN. 
JENEPOITO 
GOWA I 

43 
30 
38 

36 
45 
60 

1 
0 
3 

2 
1 
4 

31 
9 

16 

24 
8 
5 

11 
8 
19 

10 
25 

4 

0 
8 
0 

0 
11 

3 

0 
4 
0 

0 
0 

18 

0 
1 
0 

0 
0 

17 

0 
0 
0 

0 
0 
6 1 1 IiI 

TOTAL: 252 11 93 77 22 22 18 6 1 1 11 

%I: I 100 A 37 31 9 9 7 2 II 
I U 

HANGGARAI 
BEIJJ 
SUMBA BARAT 
NGADA 
SIkKCA 
KUPANG 
TIHOR TENGAI! S. 

TOTAL: 

I 

8 
21 
35 
50 
3 

6 
5 

128 

0 
3 
1 

11 

15 

7 
18 
6 

15 

1 
4 

51 

1 
0 

17 
8 

3 
1 

30 

0 
0 
7 
6 

1 

14 

0 
0 
2 
6 
2 

1 

11 

0 0 
0 0 
1 1 
2 0 
1 (High counts only) 

(High counts only) 
(High counts only) 

4 1 

I 
I 
I 
I 
I 
I 
II 
I 

% : 100 12 40 23 11 9 3 1 
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ECO' -4 
TRAFFIC VOLUMES BY ROAD CLASS
 

EARTH GRAVEL SEAL ASPHALT 
AIYL DESIGN STANDARD: 50 50-200 200-500 500 

, OF ROAD LINKS WITHIN STANDARD:NUYJIER 

Wirri ';UL\WESI: 203 40 7 2 

:11T: 10 15 1 0 

TOTAL: 313 55 8 2 

% : 82 14 2 1 

MINIMU ADT LEVELS REOUIRED FOR ECONOMIC FEASIBILITYl) 

(aEIlxn[LITATION): FROM EARTH REGRAVEL FROM GRAVEL RESEAL
 
TO GAVEL OF GRAVEL TO SEAL OF SEAL
 

'C()';T(Rp. 000) 20,060 15,000 27,600 22,400
 

DAILY TRAFFIC LEVEL MINIMUM
 

I cT, LO RETURN: 203 100 569 406
 

'-()R L2' RETIRN: 222 109 623 444
 

5'RRETIRN: 124 768 505
L5: 247 

i) From Sec. 3 analysis of motorized and non-motorized traffic
 
from 210 traffic counts in 20 KLbupaten in Central Java,
 
Bali, ait-''71, for the ADB 8th Loan project evaluations.
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ECON - 5
 
WEIGHTED AVFRAGE COST PER COMPOSITE VEHICLE
 
ON PROJECT ROADS WITHOUT ROAD MAINTENANCE
 

Cn-tear (Rp/Km)r, Forecast: Sealed Roads Unsealed Roads 

Asphalt Seal Gravel Gravel Gravel I)  Farth 

,ADr 'randard > 500 200-500 50-200 200-500 50-200 < 50 

ACTUAL: 550 364 127 364 127 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 
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. T.3 185.2 234.5 475.6 304.7 354.1
 

10. 143.3 200.8 257.8 577.4 346.4 415.9
 

Avg. Annual Z 17.14 
 21.72 26.64 51.99 35.52 18.96
 
(Expected life of road Is underlined)
 

DFRVFD FROM:
 

Rp/Km by Vehicle Type (Unit Cost weighted by X composition)
 

Goo,i Condition
 

cir/ ,tp 24.1 35.1 35.2 35.2 35.2 48.4 
ninibun; 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 
m c,Ie 7.3 7.8 6.8 8.0 6.8 16.2 

Total 58.0 71.6 77.7 72.8 77.7 97.8
 

lii Gnditlon 

"It/j-.ep 51.1 62.2 68.0 68.0 68.0 63.6
 
I nibli 30.3 22.2 25.2 .25.2 25.2 5.6
 
tru~i 32.8 36.9 55.5 41.6 55.5 45.1
 
I 13.4 12.5 11.8 13.7 11.8 20.6
 

Total 127.6 133.3 160.5 148.5 160.5 124.9
 

1) This road case has been dropped from the evaluation.
 

http:It/j-.ep
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ECON - 6 

UNMAINTAINIED ROAD FORECAST OF VEHICLE OPERATING COSTS ANNUALLY 
(using Project area vehicle compositions)
 

(Rp.000/kn)
 

SEALED ROADS UNSEALED ROADS
 
Anohalt Seal Gravel Gravel Earth
 

ADT: 550 364 127 364 29 
(Growth rate Is 1.7% annually) 

I1 11,841 9,674 3.630 9,837 1,053 
2 13.250 11.309 4.389 14.052 1.237 
J 14.822 13.228 5.266 20.065 1,452 
4 16,598 15,457 6,312 24,362 1,705 
5 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 

I10 29,256 27,132 12,153 78,017 4,477 

ANNUAL COSTS PER KILOMETER OF ROAD MALNTENANCE
 
(Average of 30 Kabupatens)
 
(Central Java, NTB, Ball)
 

(Ro. 900/"' ) 

SEALED ROADS UNSEALED ROADS 
A'shalt Seal Gravel Gravel Earth 

A)T: ->500 >200 4 200 .4200 < 50 

I i)ItJW 'latntenance:[ 


589.5 528.1 359.1 606.1 298.5
 

Prio'il '.tintenance: (reshlpe and re-surface) 

2.857.0 2.223.0 2.709.0 2.709.0 1.224.0
 

'I
 



EMSN - 7 
K[XIW' SAUlNCS IM"vIS -Wi' ROUTINE AN PERIODIC 

M I TLWNAUCEMD MAII ANCESUZ.ZST0 "t.J 
IMTLJlALS (SEALED LOADS) 

(1p. 0001re) 

SAsphlIE (ADT 560) Seal tADT 364) 1 Lravel (ADZ 127)
 
I Routle - 590 Ptrio4i€ - 2857 Rcutlt 523 Routlne - 360 Perlodic - 270V
 

S S ')c Ss 0C S V S VOC S Voc 
I narl 

I - 11841 - 967. - 3630 
2 819 t.2 12.31 1106 S.S 102.A 399 9.1 3990 
3 982 b.6 133.3 (2857-590) 1]32 10.5 115 .9 (2223-529) 916 17.4 4350 (2709-360) 
4 Ilbo 7.1 15.12 1733 11.0 13757 24* 12039 1602 25.4 4710 
5 1391 7.5 17133 293 :1 b lsz6 29.-529 13002 2496 33 0 5070 (2063) 4790 
6. It.35 7.9 1,19 i98 5.1 I11 * 45t4-529 14042 2856 34.7 5430 403-360 5030 
7 1881 8.1 21394 1135 5.3 24133 .968-529 15165 3335 36.5 5610 528-360 5282 
8 2186 8.4 23tb5 (Ie01- 21758 1268 5.5 21797 426 3002- 18795 385 38.6 6170 571-360 5599 
9 962 3.5 264! . 3795-590 22846 1433 5.7 23594 3295-529 20299 4525 .0.9 6530 763-360 5767 

10 10.3 3.6 261 3 2334-590 25359 1579 5.3 25553 36K,-529 21923 5263 3.3 6869 967-360 5923
 

Iec bala.-- after input of Pzrioilc Haintemace, plus or minus Savlngs generated by Input. 

.EkgNrl.Jln: 2267 1694 2349
 
ticalSavings: 2107 1719 280
 

I year St (1694)+426 surplus + 3002 generated
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UNIT COST CALCULATIONS 



ROAD MA1NT-NANC: UNIT COSTS: ROUTDIE MND PERIODIC 

r-lyu'altr Possible 'jori'n. 	 Divq i'r Year 

Annual
 
r-lender - Sundays and - Fridays - Lost a Working
 

Days Io ldavs 	 .5 day Davs Days 

365 - 65 - 26 - 54 a 220 

SUMMARY OF ESTLMATED MAINTEhICZ UNIT COSTS 

Tpe oi oxi I Sealed Roads I Gravel loads I Earth loads I 
T'.'pe of Ikm/YrIRDRniOO)/km I km/YrIRoOOL))/knikmYriRnDOOO)/km 

la inronanc-_ I__ I I _ 

o 	 OJTI:N - Rourtn 60 510 I100 360 125 150 
- moothin, - 400 70 400 70 

'3iztocal %ouictne C,;t 510 I I 430 220-0 
i-Llowan" c-or:)[O I I. IOin ,II[' 	 I 

} ?UODLC - i1.naiog 350 680 .- .
 
-- Inq - 1450 00 - 

- , i;, - - 1200 .'25 " 200 255
 

:,1nt,tli '*,.dic %c.)] I I h0 I____ 1053 	 255 I 
I I I i II I I 	 T 3 

o V)FAL 'ANT. ST 1,190 I I 1,435 I I 3,75nt - 2,r o:cI 	 I I I I 

i," w ,:o';t ,r lea.aling: 	 5.0% Chip Seal (daing r 4 itone) R0(000) 175ik: 
50% DBST (using 2/3" ,! 14 stone) lo(000) .)90/'-.a 

L:-., :t:c±-i.n r 3' e i-n: 
501 17.iio 
50% DBST 

Setal '100 'c:',Pr 

50 

,oer '400 

-/'-,.r -00 

"in 

'(. 

-nyencor', 
inventor', 

Average Production: 10 'm/,r per 350 km inventory 
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UNIT COST: ROUTINE MAINTENANCE - SEALED ROAD 
n. "ia.n . .n. . . . . 

60 km/yr 

ROUTINE ACTIVITIES 

TOTAL COST 
Libor Daily Rate Daily Cost x Days RD (000)
 

(1) Foreman 3,500 Rp. 3,500
 
(1) Driver 3,000' - 3,000 
(10) Workers 0 1,700 1,700 - 17,000 

SUBTOTAL LABOR: Rp. 23,500 x 365 8,580 

Enuinment L ilv Rate Daily Cost Days
 

(1) 3.5 T 	Dump Truck Rp. 33,440 Rp. 33,440
 
(1) 	 iHand opr. comp. 10.856 

SUBTOTAL EQUIPMENT: Rp. 44,296 x 220 9,745 

Mitriails 

o 	 Pothole patching with cold mix Ot', Unit Price 
- C,3( nix: 1.5 3 /day 80 120 96,O00/m J 1m x days - m3y/-@ Rp. 11,520 
- t ;halt prime: 12 1/m 3 mix - 1440 1/yr @ 450/1 - 650 

TOTAL AMNHuL COST RD. 30,495 

say UNIT COST Rp. 510/kim 

Cold mix calcultion 

Ariune: -tqnhalt 7. weight
 
)Lon! - 100 lb,'/ft 3 35.3 ft 3 /m3 3,530 lbs/m3 mix
 

A.kmnhalt - 0.07 c 1.530 tb,i/M3 mix - 247 lba/m 3 mix
 
24" Ib.i/ 3 mix - 2.86 lbq/1 86,36 1/M3 mix
 

CL.,: 	 Ston, I/rn3 ti Rp. 19,000/m 3 - 19,000
 
,inn.Lit 8f) i/m 450 I/m 3 - 38,700
 
Equinmerit - eCt!nmate - 30,000
 
LI1bor - estimate - 8,300
 

Cost per m3 Rp. 96,000
 

)/('
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Workaheec
 

o Routine Maintenance Crew - Routine Activitiea 

Inventor, OtLi Labor Eautiment 

60 km (1) Foreman (1) Stake body or 2.5 m3 dump 3 ton
 
20 Bridges (l bridge/3 km) (1) Driver (1) Hand operator compactor
 

(10) Workers
 

Kinds of Activities/Tasks Production/day x Davs/vr - Inventorv/vr 

- Pavement (littching, depressions) 0.75 km/day 80 60 km 
C - Drainage (ditche.;, culverts, drains) 0.75 km/day 80 60 km 
C - Roadiide 2.0 km/day 30 60 km
 
- Miscellaneous 
 6.0 km/day 10 60 km
 
-	 Bridges; (cleaning, inspecting) 1.0 Bridge/day* 20 20 Bridges 

220 

A Effective rate; production actually 2 bridges/day twice 	a year 

Note: C indicates possible maintenance tasks for contract 

-/ I 



- -- - - -- - - -- -- 

UNIT COST: 

-- - .
 

3.5 m wide - 0.5 

ja. CHIP SFL-L using 14 (3/16" 

Libor 

(1) Foreman 
(2) 	 Operators 
(2) Drivers 


(2) 	 Skilled 
(2) Semi-3killed 
(10) Workers 

SUBTOTAL 


ohinDment 

(1) TrL(:itor (farm)* 
(1) Brooo Attch.* 
(W) Aurm.ailt 'Ipraver 
(1) 3.5 T Dump Trk. 

(2) Tailgate spreader 
(1) Pn,'u. Roller 
(L) Apalt tank* 
(1) Flatbed trk 

(If 	 the crow can produce 

Ma,__,___ 

3
(10) 	m olip, (6 mm-
J4; 0,005 m3 /m 2 ) 

(800) 1 An:phalt binder 
(75.; 0.'5 L/in2 ) 

'3UTOTAL 

Annual (.),it (,,1 4 yr:i) 
Rp. 4 7 5,000//r 

100 km work 

0 	km Ln',,irorv 

Optional 

PERIODIC .MINTENANCE 


km/day 

- 5 am) 

Daily Rate 

Rp. 	 3,500 
3,900-
3,000 


2,500 
2,000 
1,700 


LABOR: 


Daily Rate 

Rp. 41,427 
15,240 
16,230 

45,330 


13,258 

10,000 

31,650 


SUBTOTAL EQUIPMF2T: 
more work a 

Unit Price 


s =-m. . ..
.
 

100 	km/yr.1 on 

stone 

Daily Cost x 

Rp. 	 3,500 
7,800 
6,000
 

5,000 
4,000 

17,000
 

-	 SEALED ROAD 
--..	 m - .--.. ..
 

400 	km of inventory 

TOTAL COST 
Davs " RD. (000) 

Rp.43,300 x 365 = 15,805 

Daily Cost Davy 

Rp. 41,427 
15,240 
16,230 
45,330 
3,720 

79,530 
10,000 
31,650 

Rp.243,127 x 220 -

second (lump trk is needed) 
53,490 

Daily Cost Davs 

Rp.19,000/m 3 Rp.190,000
 

Rp450/1 360,000
 

MATERIALS: Rp.550,000 x 220 - 121.000 

TOTAL ANUIMAL COST: Rp.190,295
 
....... aa.........................
 

SAY: UNIT COST:Rp. 475/1m 
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UNIT COST: PERIODIC MAINTENANCE - SEALED ROAD 

3.5 m wide @ 0.5 km/day - 100 km/yr on 400 km inventory 

TOTAL COST 
lb. 	 CHIP SFAL using 3/8" (9.5 mm) stone RD(OOO) 

lzbor 

normal spread uning 44 stone 	 15,805
add I Drivfr (I 3,000/day x 365 + 1,095 

SUBTOTAL LABOR: 16,900
 

E':uinment 
normal spread using 44 stone 53,490 
aidd I 3.5T Dump Trk @ + Rp. 45,330/day x 220 + 9,975 

SUBTOTAL EQUIPMENT: 63,465 

Miterialn Unit Price Daily Cost Dav 

(20) 	 13 (2Up - (9 .m- Rp. 16,000/m3 Rp. 320,000 
3/8 "; .010 m3 /m2 ) 

(1,600) 1 Asphalt binder 450/1 720,000 
(7 Z - 0.90 t/m 2 ) 

SUBTOTAL MATERIALS: Rp. 1,040,000 x 220 228,800
 

TOTAL ANNUAL COST: Rp.309,165
 

knnuaL Cost (ca 4 yra)
 
770/kr too high! SAY UNIT COST: Rp. 770/km
 

...... ... ..
 



UNIT COST PFRIODIC MINTENlANCE - SFALED ROAD 

3.5 wide " .275 km/day " 60 km/yr on 300 km inventory
 

2. DBST using 3/8" (9.5 mm) first course + 44 (3/16" - 5 mm) second course
 

TOTAL COST
 
Libor Dailv Rare Diiv Cost x Davu - Ro(000)
 

(1) Foreman
 
(2) Operators
 
(3) Drivers same as Chip Seal 3/8" stone
 
(2) Skilled
 
(2) Semi-killed
 
(10) Workers
 

SUBTOTAL LABOR: 16,465
 

Eauinmont Daily Rate Daily Cost Days
 

(1) Tractor (farm)* 
(1) Broom attach* 
(1) A.sDhalt ,iprayer 
(2) 3.5 T Dump 
(2) Tailgate -preader same as Chip Seal 3/8" stone 
(W) Pneu. Roller 

(1) AOphaLt tank* 
(1) Flatbod tr-k 

SUBTOTA. EQUIPMENT: Rp. 63,465
 

_t,rla 
 Unit Price DaLy Cost Davs
 

(10) m3 stone 3/8" Rp. 16,000/m3 Rp. 160,000 
(1370) 1 A; nalt 450/1 391,500 

3
( 5) m chips /4 19,000/m3 
95,000 

(450) i Xnphalt 450/1 202.500 

SUBTOTAL MATERIALS: Rp. 849,000 z 220 = 186.780
 

Annuial Cst (',i 5 yr3) 
Rp. w)0/kn TOTAL ANNUAL COST: Rp.266,710 
60 km Wor m"..... ....... 

300 km tnvntory Say UNIT COST Rp. 890/km 

* Optional 

iI/
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UNIT COST: ROUTINE MAINTENANCE - GRAVEL ROAD 
.ll....................... l.....= ..... .....
 

1. ROUTINE ACITIVITIES: 3.5 m wide 0.5 km/day - 100 km/yer on 400 km of 
inventory
 

TOTAL COST 
Libor Daily Rate Daily Cost x Dav Ro(000)
 

(I) Foreman Rn. 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
 

Eouioment Dailv Rate Daily Cont Days 

(1) 3.5 T Dumo Rp. 33,440 Rp. 33,440
 

(1) 	 '!and opr. comp. 10,856 10.856 

SUBTOTAL EQUIPMENT Rp. 44,296 x 220 - 9,745 

Materials Unit Price Daily Cat Dav 

(4.2) m3 well-graded Rp. 19,000 Rp. 79,800
 
crushed aggregate 

SUBTOTAL MATERIALS Rp. 79,800 x 220 - 17,555 

TOTAL ANNUAL COST: Rp. 35,880
 

SAY Rp. 360/km
 

2. GRADER SMOOTHING 3.6 km/day - 800 km/yr (ea time) - 2 times per year 

400 km inventory
 

Liabor (1) 	 Operator ( Rp. 3,900 x 365 - 1,425 

Eoum-ent (1) Grader I Rp. 123,500 x 220 - 27,170 

TOTAL ANNUAL COST Rp. 28,595 
.......
..........
 

Performed 2x/yr 
Effective Prod. - 400 km/yr SAY UNIT COST: Rp. 70/km 

.................. 



2/ - A 

Worknheet 

1. Routine Maintenance Crew - Routine Activities 

lu,/,.,tor" Otv Labor Enulpment 

100 km road (1) Foreman (1) Dump Truck 2.5 M3 
20 lrttdgv.s (I bt'dge/5 kin) "'(10) Workers (i) Hand operator compactor 

(C) Driver
 

Ktrii of Activities/Tasks Production/day x Davs/vr - Inventorv/vr 

- Roidwav (patching, depresiviions) 1.3 km/day /5 100 km 
C - Dranige (ditche,;, culvertsI, drains) 1.1 kmi/day 90 100 km 
c' - Roau'; dt (vegetation, ,;houlder:) 4.G km/day 25 100 km 

- MLI-l lan,oot 10.0 km/day 10 100 km 
- 3r!hbt-; (cleaning, inspecting) 1.0 Bridge/day* 20 20 Bridges

20
 

2. ;r i,io'r (3moothili;g Crow 

[ri.'-ntor'/ Otv Labor Euioment 

,4) kia () Operator (1) Grader 

f,,, o t Production/day x Davs/vr Inventorv/vr\,tviti,/Tsksq 

- il vd, LYh iowt mnaterial from the 3.6 km/day 220 400 km
 
.,,h,,, to the o:ntbc wtlile -moothing 2 x per year
 
ott 1;It ;MiL! trre,;u Iiritle'i
 

- Bliit, t.'e colecteir material across
 
ro ii'wa kooing the crown
 

Note: C lndtcatei po sible maintenance tasks for contract 



UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD 

0.7 km/day - 150 km/yr per 450 km inventory 

RF(RAVFEL1ING: Use well graded crushed aggregate 
assume: 	 3.5 m wide x .7 km/day & 

replenish 6 crm 150 m3 /km 

TOTAL COST 
Labor Daily Rate Daily Coat x Dave - Ro(000) 

(1) Foreman Rp. 3,500 Rp. 3,500 
(3) Operators 3,900 11,700 
(4) Drivers 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
 

Ecuioment Daily Rate Daily Cast Dav 

(1) Grader 100 h3 Rp. 123,500 Rp. 123,500 
(1) Loader 1.2 m3 79,530 79,530 
(1) Vib. roller 45,325 45,325
 
(4) 3.5 T Dump Trk 31,650 126,600
 
(I) Water Truck 35,160 35,160 

0) hr/l.iv) SUBTOTAL EQUIPMENT Rp. 410,115 x 220 90,225 

Lt,_r!,1; Unit Price Daily Cost Davs 

( 13Owel!-gratthd Rp. 19,000 Rp.2,850,000 
, '", .m4,i gregate 

SUBTOTAL 	MATERIALS Rp.2,850,000 r 220 627,000
 

TOTAL ANNUAL COST: Rp. 730,730
 

1i 1,L3 yri 
':'. 1,o2',,000 per 450 km each year SAY UNIT COST: Rp. 1,624/km 
rFo) ':."uiv, Use select material ..........-........... 

\ iv!', stockpile,! ea 20 km, average haul dL.it - 5 km 
3 trips/hr (Including travel @ 15 min +- load, sot, dumo + posit. 5 

3
15d m -	 3 trips/hr - 6 hr/day - 2.1 m3/trk , say 4 trucks 

/ 
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD 

0.7 kM/day 150 km/yr per 450 km inventory 

1. 	 REGRAVELING: Utne select mterial, all other a.sumptions, Labor coat and 
(-lternate) Equipment cot remain the game as for the normal method 

using well-graded cnshed aggregate 

TOTAL COST 

Rp(OOO) 

Libor (same as normal method) 	 13,505 

Fhuioment (name an normal method) 	 90,225 

11itorialn Unit Price Daily Coat Davs 

(150) 	 M3 1 wellected Rp. 7,700 Rp.1,155,000 220 254,100 
m, tir iIl 

TOTAL ANNUAL COST: Rp.357,830
 

Ix ea 3 yr 	 Say UNIT COST Rp. 800/km 

Rp. 	800,000 x 450 kms
 
. .. .n..ma.
w 



2'.-1i. 

UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD 

0.9 km/day - 200 km/yr 

2. 	RESHAPING: No material requiled 

TOTAL COST 
Labor Daily Rate Daily Cost x Davs Ru(OO0)
 

(.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 TABOR: Rp. 15,950 x 365 5,821 

E.uijment Dilv Rate Daily Cost Days 

(1) Grader 125 hp Rp. 123,500 Rp. 123,500
 
(1) Vib. roller 45,325 45,325
 
(1) 	Water Truck 35,1b0 35,160 

SUBTOTAL EQUIPMENT Rp.203,985 x 220 - 44,877 

Materials None
 

TOTAL ANNUAL COST: Rp. 50,700
 
nm .......	 ........
m"-.
 

Say UNIT COST Rp. 255/km
 

* Not needed 	if the reshaping is performed when the surface material is moist 
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UNIT COST: P!RODIC MAINTENANCE - EARTH ROAD 

1.8 km/day - 125 km/yr 

ROUTIN E ACTIVITIES 

Libor Daily Rate Daily Cost x Dav -
TOTAL 
/o0(G) 

,OST 

(1) 
(1) 

(10) 

rorenan Rp. 3,500 
Driver 3,000-

Workers 1,700 

Rp. 1,750 
3,000 

17,000 

SUBTOTAL LABOR: Rp. 23,500 x 365 - 8,580 

Er,uven Daily Rate Daily 	Cost Davs
 

1 3.5 T Dump Rp. 13,440 Rp. 33,440
 
I ihnd Op. Comp. 10,856 10.856
 

SUBTOTAL EQUIPMENT Rp. 44,296 x 	220 9,745
 

Ma teril'; None 

TOTAL ANNUAL COST: Rp. 18,325 

Say 	UNIT COST: Rp. 146
 

2. 	GRADER SMOOTHIING 3.6 km/day - 800 km/yr per 400 km inv. 

-ihor: 1 O)nrator @ Rp. 3,900 x 365 days - 1,425 

:,zllz,.rIt: 	 i Grader @ Rp. 123,500 x 220 days - 27,170 

TOTAL ANNUAL COST: Rp. 28,170 

PerfoI,.i 2.:/!r UNIT COST Rp. 70/km 
Effctm,., Prof. - 400 km/yr ....................... 



Wo rkshce t 

I. 	 Routine Malnenance Crew - Routine Activities 

Inventarv Ot- Labor Eauivment 

L25 km oarth road (1) Foreman (1) Stake body truck 
L2 BIridg .-i (L bridge/10 km) (10) Workers (i) Hand operator compactor 

(1) Driver 

Kinrl' of Activ-itioe/Tasks Production/dav x Dav/v r , Inventorv/yr 

- Roadway Surfaice 1.5 km/day 85 125 km 
C -	 Dlr.zniige 1.3 km/day 95 125 km 
G - Roadside 8.0 km/day 15 125 km 

- Macellaneou3s (estimated) 13 125 km 
- Bridgej 	 1.0 Bridge/day 12 12 Bridges 

2. 	 Grader Smoothing Crew 

(same a for gravel roads) 

Nort: C indicates possible 	maintenance tasks for cuntract 
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ANNEX 25
 

TECHNICAL SUPPORT TO KIU3UPATENS BY BANGDA 
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In accordance with instruction letter number 620/975/Bangda, dated 
June 24, 1982 addressed to all Governorni and Bupatis throughout Indonesia 
and signed by the Director General of BANGDA, guideline,; have been 
etablished regarding technical and administrative matters in the 
implementation of kabupaten roadwork programs. Becauae of its importance 
and influence in determining personnel requirements, a summary of this 
letter iv presented here and a copy of the letter is shown in Annex 26. 

"In line with tke efforts to improve capability of Kabupaten staff 
in road building - th, se should be considered: 

1. 	 Tchnical Cuidance: 

o 	 DPUP should asist DPUK staff with technical matters. 
o 	 DPUP staff must be seconded to DPUK. 
o 	 Training to DPUK staff should be provided. 

2. 	Planning:
 

o 	 DPUK must collect field data for making road project proposals. 
o 	 Design drawihus for roads must be done by DPUK staff with 

assistance from DPUP or from Pusat if necessary. 
o 	 Training in road design for DPUK staff should be done to improve 

DPUK qtaft capability. 
o 	 Training must be drne by Bina Marga. 

3. 	 Imolement ition: 

o 	 Bupati i, reLiponsible for all road projects constructed through 
Force Account or Contractor. 

o 	 Project Man.,ger is responsible for the utilization of the 
equipment ued in the project. 

4. 	Faiuimment: 

o 	 Maintenance Equipment 13 provided by Ministry of Home Affairs. 
o 	 Equipment for road works can be borrowed from DPUP. The project 

in responnible for the maintenance of the equipment. However, 
kabupaten can only repair broken down equipment of level I 
through IIr and if nece'ssary with the assistance of province 
mechanic-. 

o 	 Fun,is tor equipment maintenance must be provided by the project. 

5. 	Techno logy Tran:r, r: 

o 	 Seconded DPUP staff at DPUK must transfer their technical
 
knowledge to DPUK staff."
 



Slmilarlv, a letter from the Director General of Bina Marga dated 
JiMLiry 27, 1986 addressed to all Kanwil PU offices establishes 
guLdeline-i for control and maintenance of equipmenr in the Kabupatens. A 
'u1rMir-v of this letter is presented below and a copy of the original 
letter Lti part of Annex 26. 

ThI.; letter from Dept. Public Works supports the Guidelines issued
 
bv i)rulon Bangda, Dept. of Home ffairs described in the letter referred 
to above. In short: 

o 	 ALKAL should act as coordinator in the mobilization and 
utilization of kabupatep equipment In their area of authority.
 

a 	 Kabupaten equipment may also be used by PU Seksi.
 

" 	 Controlling the condition of the equipment and providing
 
training on equipment maintenance can be done by ALKAL. 

o 	 Maintenance may be done it ALKAL as stated in Bangda's letter 
No. 620/975/B1angda and Public Works No. PW 030101 

DJ 585/BM/1986 
of June 26, 1982. 

The letter is sianed by the Director General of Bina Marga and sent to 
all Kanwils, cc to Minister of Public Works, Dir. Gen. Bangda, al 
Governors, Directori in Bina Marga, DPUPs and Bupatis. 

'IC
 



ANNEX 26
 

LETTERS FROM DIRECTOR GENERAL OF
 

BiNGDA (JUNE 24, 1982) AND
 

DIRECTOR GENERAL OF BINA MARGA
 

(JAIUARY 27, 1986) 



DE:IART7:EN DALAM NW=GE-RI
 
REPUB1LIK INDONESIA
 

~e~adA: aemb 

a± sta1--h izdanse±L. 

2. Thip"._ I;epL-'.a Darz TP q±~2~a Puo== ~i~L. 

eq± Dfl1U=.pa B~dzoeawn U:NJ"1 d- pTat-

zd~7&-':ea~e±t= ie5~±~h3aks M. 

~be7.~u Pc~~i P~ce~eZ jbcju_-Zm 7LnawC b &: s 

109 

4~ **r-.a ~br.LbUP4-~ 
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e-I baw4h 

ru= Z=,- 'kc=a=pu= ?ekerjapt U=- Dae-.- ki 

if-! -Gka- D-4-4= ?eke=j= '=--- T4=gkzLt I mer-beri

z-=n D--= 

C P 	 r-- v -1 Pv - pezj - - Lj= Ybb 

bupL-.en yan;
b-:pr -	 -ex=uak i)rp-wak-p

Daex-&h !: ka,. 

2..Z. 	 D2lr= pe=yoIa=&gr.--zjLn -paobi-a- UU-4 teraebut D-I-ms 

Yokar av-- U=,-- wLjib mrlal-l- d&

ngan Zupn-.-4 Repula Daarah dan ma-be:.13:r-- Ifi

pc--P-- ke-D-da G-,;be=ux repela M-o:%Cn V=Zkat Z. 

jendeml B:L= Xm--,z melalallenn pembly- tel:b

's ata. ?ek=jaz- U= O--i e.g. Bai; -E=24-a 

larga dan D4--- s Pokez-jaan D-,- Xz0oupater
10 

1.4, 	Glina =e--;:Lai kelu::gkap- tenaga yang mamr-"-?b4 

pada 1)4-=z Pekerjo-1 U--= Daerrh 11 diadakz-

=..zk m9=akaxja)c= a-zr-u pe

g--w--4 Mre1=07at ja=de=''--SinzL*A--=ga attau pegawai V-nan 

Dae=h V:;a?ekQr4ac-- tl== B-Opimai keiads Bupati KapzZa 

kat dipokerjakan z.au diparbarstaknz A4'4-r)==-

P- ?ekc=j== U- Rabupat---, yang pelal-janaa=nya 

Den--A--gan ya::i berlaL-

Bi= 	L==m mele-ui DJn-a Pekerjar-=I. 	 5o jc=de=r-l 

U=!- prop-4--i mc=lzantu "r-ha peni=Skatan kGQac7llfn -:ana

ga pelaksmna -'?-'=as Pekcx aan U== 1:abupa-:an don;= J*Ian 

m.as zugav pelaksana= fivilk p=ye,, 

j-lan dm-- manyal enggotrakmn pondid4kan dr-- IzA-1 

pend-it'- daz latib. -te :t di 

la taa=k= aes-=4. dezg= ket=-uan d= pedc-- yz=.& di

Je-nda=-' 3i--A Harp

1.6. 	 Repala L'-'=s T-ake=jajun Umu-- 7--opi=ni manya--pr4*rv-- lapor

cz kagiate- surza pczyelcn,:z---aa-- pendili'll= 

da-- lr-tA*-- kcpad-w. Gub--r--= Reptla Do.,--%h Mingkat 3: d= 

http:bupL-.en
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£..lTpaiDe-h=iSrt y~ bz-ugl'tmP ar 

Ne--e=L. 

Z.Z. T -jaeg= -- - r- 7-.ad 

2.3.-Uc.i. e-Ig=ak sebeab-mid±aimud deJ~yms= u~-' zp.-

- Kepala2P~~~ lu ~.u.e z2a i~ te-"--4 

polakmnn-na da- binya.. 

- Ketun. BAMO A =m~k- 1 da.iam ss&7- pere=Rz-"a. rlka-o 

- Sae~zfar; 7±1ia Dmuee Mi±g!at = c.q. Kepa.a .Bagi= 

24 *L! ya~i; dseg± sabe-4-l±4=kud ApIprom-- .

y~ b~zw~u- rI '-- m k-ada Gube~ur Zepe.a Lzmermh 

1 tma'"-: d b=--y-hlA e=Ilba a~y iea4

-av--eg te---

benga=enn dan bii a"- 4a 

2-5. Sea.3.p 1*t pz.oyek xsdapa-t--d.!pxtya banis dilczka-9 do



3)e_:se=i:h= tez zadap do)_,%,.m=,-pcrcn=anA

toy,-4k dari =! t "pxvyek, B _ Zopula Bacz--b L"_-%gkat 

d=-4-	 D ,-n Pil;c=jh-

u==L 

dz---:vesuc.i.= doL=e= 


volv propam Mete:u=t*dz_- vc::biryaa=_
 

_0=pinr:!., gambcr2.7. 	 U=ak kape=t!=g= 


kc=ja Yang vezr-ra ficik-akan dilakne-pikan d-4e;:p=
 

&=:::Lp Vnas ?c!:exj== Do= ll=pinzi un-=k.dapat awz

-kr--oloh 

2.8. 	 amnTimpan dok== -ce!,*-41, 4apat diburt DIch tel:! =-It 

dongg=p--jyek/tokh_dxi V-lor Peko=jnnr U= rwhpaten 

bi mle=g= Ar,-4 -Dimas Poko=jaz; U= 2=;:i=.zri be:-A-,Tn=k= 

p&do-- ycng dikaLlu=-!== olch DireL-.o_-_t Janderal 

BiZA UMZOM. 

2.9. 	 Apabilz p=yir-p= dohmen perenco-onan tel-1-11, m=e='Iukr-

ba=7j= lzbom=: .= ataupu= kozk!_Uua.k',-ouv 7ang belun 

te-d-pat A4--jl p--Oyek'ata,-p= d4 DInMg ?Oke=jnn,, U_ Kfi

bupm-%=, ba_--raann -cc_-vob=:t drzat diunnhakan olehld=" 

:Glca=jnft?, 2--vC64-1-A denama enziL moc:poeba=!rakr_- takl=1

v4=,7r, atau mondapatknzzya dzzt 143hole laiz ztw-m_- be---.,= 

.o=aga da:.-4- Dixelctomt jende=ml B!m& Up_-gm. 

2.10. 	 ke==Pllrn, ke-l-l-lian 

p_--iyuL =-.zp= Dimas Take=Juan U=jz F_-bupz-ce= br-' yo

=oncanaa= *6-*---1, fl-lakukam olch jenderal B4-P 

pendie.4-1-nn d= 

Se!nj-4 !u- 1 	 2.3 T,

dengan pamml 322 a
:L980 T=--n BUpa-4 KepL:..a ])Marr Be

bm;r-:L 	 pembi= Jn=4=gcz Jplnr, lokall di 3Aormh 

finik p.o,-,-,&-

lo'-I d-4 Darrmh T!m6kat 3:E yz=,g berM=&_,tz=. 



3.2. 	 Dr- a--meimi=Lmn, G-=,; jrwab aelhag= moma dl= :zud 

zupr.-.-i xepaam 'Dae=b mun;c=&kz. 'Per--n 2=o

-yak 	Jtl= Lokrl 7a=g be=.=rc,=9 jawa6b tcx aadzp -.agaa pi.-

Jalm lol-I d-4 lAe=h TAngtat n

ym=z bersr.=GLu=, 1-41, :Y=z dize:Le=gg-_rmk= mecr= vwa

dm-- -ML--*Dez--Bupa.- %apmia 

lrvyel: -14,mm .1olm62, vetalm:h 

us-.-l 	 I:en=la Dl=:2,e!cerjn- U==.pendapa. g-.au 

clc :
3)mlam 

S-mf D-4=z Zabupz.en. Zagi= jplp dr--

JambLUX_ 
-poke:-jnr-- sear--a bo--ong 

Un-.uk =e2mkmr_-I= an 

pelelamF=yel awab terbadap-pamyelanggexmw 

d= penZadlic-1 Bupa:" Xcpala 

Dmermh T-4nZkmt 

3 Renc-mm Karjr-, renzana, pe an permlatan, d= -_-a=z= 

anggmran biaya dizuu= olch Tec =,i.Txrayck jalf- ZakL'-' 

d= elike'zz r" olch Bupz-i Kepala Daa--&h Vi-nakiLt. yazg 

A-lyn &Lteliti cleh
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7 0 EP AR T EM EN PEK E R JA AN UM UJM
 
IRETOATJENDERAL BINA MARGA 

JAIAhd PAY71MUIA NdC20 PiaL. 7 TEIl. 7115W~- 711it -7h16 PC HOX23 
K f 8A Y 0 A N BARU -JAKARTA 

Numor FrJ 4 3/?i:/ t1/gl5': 	 Jakarta. .2anuarl 1906 

1-mptranz 

Kupajdd Y..h.
 

Lepa Kantor WJilayah Departemn 

PaKIer&Aan tUmum Prapingi (torlampiri 

Pci a PungawdAi~n dan pambiaan serra pamelihazaan

oaralatan! bantuaq kapada Kabiuc'aten.
 

Seqimn Saudara !kerahuj. bihwa dalam, rangka peningkatan ponanganan jaringan 
)jlan Libup.'I n, kupada tmt~qrapa Kabupaten toiah dizalurkan bantuan peralatan
yanq berjuzal cdari bantuan Luar 	 gerL maupun dai irektorat .londeral Bina 

Uncux muningxattan criaie± nsi punggunaan ptalatbn serta. peningkatan pamel.Lha
raan peralitn dimascaud, dengan menpa~rnatikan 4urat Direktur Jaindcral Pemba
ngunan Davran nomnor 6 20/975,'nangd4 tan . gai 4 Jun. 1902, dongan ini kami harap

pcrnaia.n Saudara turhacdap hal-nal sebuga. berikut:
 

1. Lauuih mcnqakti.tk.an Kepila aildanq ?eralacan din Perbakalan Kanwil Dep. PU
daljrn hubunqan aabAqai, Kc-ordinatorl Peralatin Kabupaten sesuai. Surat Kepu
tui.an DirCKtur Jenderal Dina Marqa a1mnor 20/Kr /13M/19a2, numor 176/KPrS/D/
19113. namor 16i/KM*5/on/ 915 dalaun iaJ pongaturan din penqrjurnann porailatan
Y-ibup.ten di Wilayah Sdaudara, Idalam ranraka m.'mn..rhogsar cemuneskinan onciau
na.in mzn'-tik/nl eh ' tnan P,'knr-wnn UMUrn S'acn. untuk tnompflrt.LngqJ effisiensi. 
berta Lnqacup pengunadln puralartan.f Scauai. pengarahan tBapak Mentari Poker
]aan umnur. II; 

2. fnLnqk.iL...".) puntawwiuun termadap kondini paralatan aorta munincjkitkan porn
binaan preliiharnan peralatjn,;denq~n sejauh mungkin nwimanfaatkcan tasiic~as 
beiqmai yanq tersediaj *ntara lain Oenqkn. Kanwil Dep. PU nabagaimaaa telat
diatur dalan surot Di~ro-tur Jonderal Paong~nunin Daerah nomor 620/975/Bang
da tingiqal 24 Juni. 1902 teruenut di. atan din surat Direktur Jenderal Dina 
Harcla floor PW 03 ft f tanqgjai 26 Jun. 1902. 

Demikmian uncuk dirnakiumi. dinin purhtiA.n Saudara kami ucapkan ter.Lma kanih. 

DRflC-UR 	 JZH0L:RAL DINA MAP=A 

SURlYATIN S=MjY 
Tmonuian diamroaikaA kaoida Yth. 	 'NIP. 110005350 

1. Laapak Mentor. Pokarj.aan Umwn. 
2. Sdr. Direktur Jendemral Pamrbangunan Lerah, 

Deartemen Dalam Negeri.I 
3. 	 Sdr. Gubernur Kapala Daerah TingkAt'Z 

==!Luruh Indonesia. 
4. bdr. Para uirantur dilinqacungan ui..jw.a B~a. 

Marga din Sokrataris Dit3wn Dlina Marga. 
S. Sdr. 	IcePala Dinas pntcarpan Umuan Kropinai 

di.seluruh Indonesia.
 
6.Sdr. Dupati Kapala IfAarih TilngkAt


"l.u r4.%. 
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t.AMPflHAN 

SUr.AL Direktur Jandaral Ulna Marq.3 

Dls.~mpa..kan kap.~dd iuip4Ia Kanor Wllayih 00p. pU 

1. ilreipinni nl.I. Acrh di UI nda Aer'h 
2. Pr-optnui SumntCra ULara di'Mcdan 
3. rzipi.s I Sumatera Darat di Padang 
4. fPrnpi.nhi Ria.u di Pe'kanliarli 
5. Propinsi Jambi di Jdinai. 
6. Prcirpiniui Denrikulu ds. nprnrkulu 
7. I'rnpsiiii ;rw.. t~~f-.r 1.. dt1r.in P iriaing 
8. Pro;pinsi Lampung di Tai1)ungkarang
 
9). Priitn.. CiK3 J.akarra na~yaT 
 di Jakiarta 

10. Prcipinni Jawai iiara di Bandung 
It. Propinsi. .Jawa Tongan i Semarang

1'P. Propinfii fl. . Yoriy..karrr il Yaqyaicrta 
11. Propin. Jaua 3Timur di. !uratijya 
14. Praltin-ui Kalin.nt-an liarat di Ponriainak
 
I S. iroui .
 K-1I imi .in Ziian dii I*.alIinsik.oaya
16. 'ru.insi i Iimauitan L.o1.man dL BajfljrniLnf 
17. Prnpin%i Ka~ivmanI.-,n Timur di Samarinda 

eliMaramr 
'211. Prnpinii Nu'.a Tonrqa.ra Yiinur di JXuligc 

S1). I'ruiein,.i Nu-.a 'Icrapia ilarat d 

12. 11i-i.i'. 1 1 iilcir Ti inur di n i I i 
22. Propinsi Sulawe-i Utar., di ?4anado 
23. Projiinsii Sulaw-. Toga di P a I u 
24. Prolsinni :.u1.iwri 1*crqc;..ra di. Kcidar.. 
2 Is. t'ropinn Sulawcii. SCLILan dl Ujung Panrc 
2G~. Proinsi Maluku di Ambon 
27. Proin'~j Irisn Jasya Eli J.Ayapura. 

P'4r~t~q JCNDLMAL EJINA HARGA 

.1111i1irYAriN01' rA'.-I'H1451Jjyi,1 
20053500 
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BINA MARGA WORK CLASSIFICATIONS FOR WORKSHOPS
 

J1I/u,
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Level I: 	 Maintenance work done by operators and drivers before
 
and after they operate equipment, such as:
 

o0 iecking on the outer body of the equipment, for cracks, 
loose bolts, etc.; 

0 
 d ecking oil levels, fuel, cooling system, battery, fan 
belt tension and adding oil if necessary; 

o 	 Checking the gauges after cranking the engine, checking 
brakes, the nteering wheel, actachments, etc. 

Level II: 	 Preventive mainteruince work done by mechanics and
 
servicemen in the workshop, such 
as: 

o Clanging engine oil, -ransmianion oil, hydraulic oil, 
greasing and battery matnteance;
 

0 	 Cianging/clezaning fael ilters, oil filters, air 

filters, etc.; 

o 	 Repairing tire',. 

Level III: 	 Adjustments and minor repairs done by mechanics in the 
workshop, such as: 

o 	 Making adjustments to brakes, clutch, contact points, 
carburator, etc.; 

0 	 Making ainor repairs, without performing a complete
overhaul, such at changing parts which are damaged 	 or 
leaking;
 

o 	 Clanging nozzles, fan belts, hones, etc.; 

o 	 Replacing complete components such as alternators, 
starter motor, radliator, etc.; 

Level IV: 	 Major repairi done by master mechanics in fully-equipped
workshopn. 	 'hiln t7pe of work consists of overhauling
engineq, transmi|,ionn, changing clutch in heavy 
equipment, etc. 

Level V: 	 Repairs that require fabrication of parts and major
rehabilitation of equipment in very daraged condition. 



ANNEX 28
 

RECOMMENDED KADUPATEN WORKSHOP EQUIPMENT
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I * LUBRICATION SERVICE EQUI[MENT 

4 1- ndglreaue gUis 111)
 
2 (reaine pumps (16 kg dirumn)
 
2 Oil pumps (20 1. drums)
 
6 Rotiry haind oil pumpn 
2 Dial idicator gaugen an1d accessories 
6 Oil cani 
I Stemtn Lea, t-r o111111 
I Water Jet ('leaer 
6 Fuel cann with no le/e.

I Air ,omlprenor, electric 15 cfm
 
I Air filter element tenter
 

2. TIRE ,SrRVICIi: C(,UIPJ'I.NT 

I Tire chm ;,,t, Itlr operated
 
I Ti re, pr,,i;zrt,
p gaige; 1i)
 
I Tlire repair eqlipmnlt & tools aet
 
I Vulcanilzing unit
 
L Wfleel bali,er, lo(t ronlic
 

3. BATI'rlRY AND IIc IRIC ,(cTI oN EQUIPMENT 

2 Blaitt*,,y ,'hairgorn, eng tue starters 
6 Ilydlroeut,.r.i 
I I)isttifhu or tutur 
I Bltery tit,,r, 600 ,tap. Capactty 
I Autoiotive e lectrli-,i analyzer & tenter 
1. Iat te ry ivervi(e tonlst110A 

/. I)SI. INJI'C.I'ION Atl IIYI)IAULIC SECTION EQUIPMENT 

I flleu] vilte
pUtmp 

I ?o, 7 1u, tetot.'r
 
I In Jector ,ituimd
 

1 Injector I hdimli nl jig 

I Ilydrmi Ic .,it ir
 
1 liIruil Ic hone Innfit ler
 

RP.IAIR srIcI'iot r'( l lm,'h-w 

2 Ilylrm i " Ii'k'i, 10 tons
 
2 Trolley Ic'kn, 4 tons
 
I Mobtle floor crane, I ton
 
4 Axle nitul'1n , 10 Ionti
 
2 Chnln lhotiLq, I ton
 
2 Engine lifting slings
 
I liullEr, LO ton
 

http:C(,UIPJ'I.NT


L 
1 

IflydrauItc preosd, 
Timinn; j ght 

LO tonn 

I 
I 

2 
4 

Compret'natoi tellr 
Spark plup clo-.,er 
F:eeler gaige oemti 
'echanie ereepern 
rngheer's vicas, bench mounted 

Vehicle Service Tool Kite fMetric)s 

I 
4 

Portable Oiblaet 
lkchanlc boxes 

Equipmern Service Toot Kit (Metric): 

I 
I 
2 

Portable (ib1inet 
PpeI und adjustale wCench 
Torque wreathn 

net 

Brake' ServitirFiulpment & Tools: 

I 
I 

JIharlng/geor puffer 
RIvettng toosn t 

set 

6. WELD ING, BODY AND PAINT S;EC'rION EQUIPMENT 

I 

I 
I 
I 
I 

2 
I 
I 

I 

Welding nuu'htne, 250 crops, portable engine 
op.'ratdii completo 

Weldf,1hl/cutlttg ,*cotylotie gan at 
Jlow Lor I set 
Bolhdy indl11.inof ropplir ieb 
Suirfavo grinder 

l"hetrlr1l drfll,, V.L touu :lzen 
P,I ill Ing ollit Ip ont '-
Elect Ic'r nollir, g I ron adl! gin set 
Electric gnuwji,t g net, 3000 watts, 3-phase, 

50 II'. , uingttighi driven, complete 
110 V, 

7. MACIl1NE SHiO' Si (:ICON EqUI'II:NF 

I 
I 
I 

I 
I 
4 
I 

I 

)rllng ma'chlIn , pillar 
Saw mavfhlnu' 
Grinder machine, bench type 

Grinder machin, (]fic type 
Micrometer nvIL 
Meantring rule 
Tapn and dies net, metric 
Tube bending meehlne 
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It. 	 M f SCELIANIOUS
 

4 Fitre extinguLiilhIerI
 
I. 	 Cirpenter tooln fieL 

A net of genpral technical specifications for Le main items 
hencrLhed above In given in Ann(x 13. 



ANNEX 29
 

STEPS FOR DEVELOPING AND IMPLEMENTING
 

A MAINTTNANCE MANAGEM1ENT SYSTEM
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STEPS TO DEVELOP AND IMPLEMENT A HAINIENANCE 
MANAGEMENT SYSTEM FOR KABUPATEN ROADS IN INDONESIA 

Project Ohect lvei. The obJectlve of the project nhoull be todevelop an( iiuptineit. i work ,annagement Hyntem for maintenance that meets
ie needa of the k'bupatenn. 'ile followlig conaiderationn ahould be kept

ill mind: 

. he work program ntt accord priority to the relatively amall
number of maintenance w¢ork activitien that are nlgitifteant; 

2. Renourcen mutIt b, allocated according to program eidn; 

1. The prograim work .lntit 1 ipl mont be nlcieduled and controlled; 

4. 'l'he work R1,ml,.tlvi*i,'zit ly,item 11tit be accepted, undlerntood and 
operatIl e,inlly Ci' DI)nae/1DPUKby DPUP caig pernonnel; 

5. '11-e apllcalon of work ptog ram Va lciatl onn to annual budget
rpleftiri maunt be unih, rn boo and .iccepted by the kabupaten 
planning orguiild, ittion; (,Uippeda 11 ond Iaglan l'embangunan); 

0i. A 0t ,,oring im'ini tter- eontelflt llg of GOI top management should
periodilcll Iy r''vb'w ,and .approve mainto'iriOcev policy and 
procod'utfi e inlprovI'int'lt 0!; ,iref 

7. A Lecrinivl p.ro'l bo ild be enttllnhed -- cooninting ofknow Ip ,ilh ) (10- Oand coiulltitnt pernoaneI. The panel should 
provde di,,ta for anlld review rinprove entl in work methods,
workmriniltlp lvvl, and otLh r techinical mattern.
 

'Mvu'cl J,' I v,', e.xpe abov bent met by
j';'ed are Lit(- eleven-atep work
 
plani ,hn, r lirb'! be. ow.
 

] )-oJno --.Orif, i,itf,,lu
 

A goner.il orientation nhoiould conductedbe for the varioun levels ofI0,e (.01 Involved in Lte project. All project maintenance work stepsiituild b. revlewe'd and dincuned and project maintenance objective" 

(;t'j Two -- Work Activltirfn 

'lhe maintenance work to be (lone should be defilied, activity by,ictivity. Pie purpone of thin step In to analyze the total workload,defining work in the :ame increments needed to schedule and directoperatioan. Appropriate meaguren of the amount of each kind of work,nhould be selected and each activity should be related to specific 

http:goner.il
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phynI ca 
malinten;iiire 

fenturenl. 
actiity. 

These 
For example, 

fentures, of 
the 

couiran, 
ntimber 

generate 
of i:ul.ve rt 

the need 
Povelrl 

for 
L

the 
1rhe 

amllinl: of cleaning. 

11hin ntp in done by firqt Interviewing nxperienced field engineern 
to mike aure all significant nctivities are identified and that all 
terltinology and reaaurea are nuitable to the agency. 'lle activity lint 
nhouid theu he reviewed by the technical panel. 

Step 11iroe -- Work Inventorien 

Haintenance feature inventories and data on current practicus should 
be reviewed. lvery item to he maintained -- as defined In Step Tio -
should he [denti fled and Inventoried. For example, the number of km of 
cach type of road tould he measured; the number of bridges requiring 
ma ntenaice ahohild he hown ; culverts needing cl eaning should be counted; 
and coutitn or measures should made of every other item that represents a 
n i Ifelant amount of maintenance work. An updated condition survey 
nhould a li he prepared based on a uniform rating criterion. 

In this ntep, the connultant and DPUP personnel should train and 
tipervine kabupaten persounel to perform the actuaL inventory and 
condtilon survey. The renutlta should be summarized along the lines of 
irrina.erlai renponibility, giving a tabulation of the kinds and amounts 
of' each I:ypo of I'eature each nupervinor must maintain. 

Certatn other data are needed on employee leave pattern., pant 
expoiditure patterns, and related personnel and accounting policies and 
procedures. 'lieao data nhould also be identified and collected. 

Sto.2 Fomir -- Levelq of Effort 

Th, loveln of effort -- that if, the amounts of nervices to be 
provided -- nhol he determined for all activities. Thin is adeclat on-maknlg atep that munt involve reviews by the technical panel.
"1110! sHuiu taken primarily from pant records, and project staffilia be 
ant- panel member oxl)erience. 1lie final levels of effort should be 
rev I woid and approved by the technical panel. 

StepiFive --. Performance StMAd ardn 

Performance and other new planning standards should he developed for 
each w,)rk activity. Work coating standards already exist and can thus 
nerve an a Atarting point. The performance standards should indicate the 
optimum crew size, equipment, materials, and work procedures for each 
activity and the average daily production for an optimum crew should he 
estimated for cach. 

The following three nub-nteps should be used In developing all of 
the new ntandardn: 

i 4f 
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, lDraft standards should be prepared by the connultants. 'lliesowill come from a combination of field ol'servatlonis, Interviewswith field supervisors and experience with other agencies. 

2. Tite draft atandardr should be reviewed with experienced GO
road enineers to make sure the proposed methods and averagedaily production values are practical and realistic. 

3. The performance standards along with the workload planning
standards should then be reviewed by the technical panel. Atthin standard-setting meeting, the decisions would be made
regarding work quantities and performance standards to be uned 
in a "first draft" work program and budget. 

Stop Six - Work Progra-3 and fludpet 

A maintenance work program and budget should then be prepared usinga combination of data from the maintenance feature inventory and thedecslionn made at the atandards-netting meeting. The reconstruction work
program should be included in the total yearly program. The combinedwork programs and budgets should be revised an needed to 1) identifythose activities where emphasis must be changed to fit the funds and
personnel available, and 2) distribute the workload over the year.
 

'the combination of the revised work program and budget and theworkload distribution should then be reviewed. To the extent possible,
shifts will he made in the activities in order to have a leveled workload. 

Step Seven -- Work Caliendar 

Baed on the results of Step Six, a work plan anti schedule -- a workcalendar -- should be prepared. The work calendar will show the approvedworkload In terms of the number of crew (lays of work needed for eachactiviLy, month by month, In order to execute the work plan successfully. 

At:the iame time the work calendar is prepared, equipment andmaterial retuitrements should aln be computed -- clans-by-class,

type-by-type, and month-by-month.
 

Step i glht -- Schedle.a and Reports 

A mn;Igement Information sub-system should be developed. Schedulesshould be developed no that foremen and contractors will know theobjectlvts and of workamounts expected of them. The schedules shoulddefine work to be done, when ant where it should be done, and theresources that should be used. 
 This Information Is based mainly on the 
performnice tnLndardn.
 

Reports nhould be developed to provide management with informationon 
rosource utilization, work performance, productivity and costa of eachwork crew or each maintenance contractor. 

• J/7-z
 



t--p Nine -- fip lementit I [I/ 

'llie work managemnent Flylitein nhould be Implelaented througIh
tol owlI'n,illub-ntepql: 

the 

* A work manalhlnent syntem manual should be prepnred; 

* K.aIIpar'en p-roonael uhotlrd be trained itgeneral management
Lv('Ii iquoei, work mothod Improvementn and the work mannglment 

( Schmlllng moett Lng,.i for Iareimen and supervisorn ntould beIp an(l oiuliihct ld by tle kaluptten ntuff. 
net 

Connutti1t staff1;ho1ln
Id(I gi I do,c n I',oi, t t1 1i thi vti meet I ng; miLtII the I rI 
pa rt Ic 1p it IOi I, no oiger and1 nivvdIed; 

t Vloik dlouldIbi- non i torvil (iml)i y by I te,cm'lllIll-ti ; lff for anIn it I i r IoI, Io vII.II v I hi It tv*h nalh golnetIIL synt(in 1!;beinguinder qI;I IodInd Ipiol, 'Ind that Wo!k--ollhid Improvclne11tt arebhohog I nep))rpoed Intoi the work. (ihidilaly lhe kabtlpitlen
';IIll,: dhit -oonImid ,ile to illrect and control LI, work 
I hwll-'o I Ve'q. 

-i-p -- J IIt-,i vi,. In 

Iodloli n H11 ;Y:,t"n Imp lemitouLatlon, retinementu in nysLem elementr;it hw In II(, b i';oI (o1 f I nidInga of t l (conuil tant nLiff . The final,Fl ignul! ';yruti, .hiouild be dutimoented. Standardized training , ,, mld 1wI oo copl ted by the (O I under the guidance of the , il!it 'til for lut ore lmplmvntttlon In other kabupattena. 

i,,uniltint attaf n ould provIt, advice on the foilow-lp ad juatments 
,,Il,,,nt|it I to e1nnuri that the plan In comp.itiblv with neeni nndor ,{mII1 • 
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PROCEDURE FOR DERIVING INTERPOLATED
 
VALUES IN RECONSTRUCTION SELECTION TABLE (TABLE 38) 
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Although traffic couuta have been reported for roads In the projectarea, tihe CompoitLifn of thlin traffic han been reported for only threekibtip, terin : Suimba firat, Ngadt, and Gown. A fairly large nample of 145
roiif links in rp prvneutret, wihici ndridcates cth average compoit ion of
inttbun ib,, Cd rr, I ight trucko , motorcyclen, and leep. It in not known

if tihIn veirelo ditLtrIbution in repronettaLtve of all 14 kahupatens,

however. 'Ihost, veh tele ditntributlona change only sliglitly between AI)T

road (l,iinen it thei grouping >500, 
 200-500, and 50-200 (lice Table 38 andAnni.ox 23). But for the earth road elinn 4. 50, motorcycler rine to 58% ofthe ttal flvei how. 'lhin reltive proportion Impartn a special
cliar,icterittIc to the already low level of unit vehicle operating coota:
atill larger leveis oi ADT are now required to produce the desired IRR.The effectn of vhicle t.ornpot ton and couta and navingi upon ADT an! IRR
leveln are Immediate an! direct. More will be naiud about thin I[ter,when a1 me',thod In tntroduceid to nodify some of thin nenrOiv!ty in order 
to genorillve th approach to projlect area road. 

Sect ion 9.4 LttLiipteu€ Lo mainure the comparatLive differences between
the kabup t en road cliir devn!gin-level ADT volumen and the IJIRD-Indicated

lv vel of IRR which Would be 
 obtained from a specdft,2d level of coot foriro'Uitruction aiidi a upieciffed coriiooiteion of trrffic. In that analysis,
the qriro tlont anked war: whit Ievel of AI)T In needed to make feasible the
rlhail Iftt,itlin anl/or upgradtii cont aiociated with anphalt, neal,

,irrv('l or ,'rth at a 15It IR? Arid, I| thait level of ADT the natme an the
exhi tin, tiridarduloW In iil it the kabupaten level? 1'iDu nection
lpirnuo tlh ,line alliillvtl c forinm, through 

will 
the l RD tableir, but will tine tihe 

,imple, rvey ft.'!! dihta from th. pro jecL are:. (the tLhree kabtipatena
report Iig t rilftr tc ormtiolt loi ) , ind will broaden !ho range of conts of
reiibl ltatloi/Urpglraidli.o;, whitle it the namtuettine redtin og the IlR)


e,ibln, by extripol,alIonio, 
 to a ,ile cted rarrpte of canon which apply mont 
ii,!o.u ly to the projecL otirdy ,ttr'al, The change'i ftroduced here are: 

1) ';aph-I.ulrvvv data florn tile project area will upplaint the prior
,ini ysI'r wli Ih ivi'ieI :,urvey diti from 20 kabupatenn in Java, Bali,
,ind 1I'ti. ADI' voltinn, and cormposition of traffic will chalnnge
fract IoniII y. 

2) A new vehitl,, c .int vehicleaid navtnfgni banin will be uned, which
for each road type comipiren a "goid" condition with a "bad,"
rither tha the previour une of "fair" and "poor" which were
eidornel by AIth 11th Loan and OECF in field analynen of expected
reihabliitattron work-i. The bhinin for thin choice apparently rented
with inirmr tandardni ind tire recognition of no follow-onIn 

maintenance 
 program l. A furLIier reanon for the une of threne teimn 
for VOC iii that obnerved ro,ids in the study area and contemplated
works projectn provide thin bania for analysia. VOCS will,
therefore, be greater than previoumly shown; ADT needs will
lean, and more ImportaLt, the Section 9 forecant 

be 
will be now

nupplemented with greater detail of coat and ADT values which now
relnte wholly to the project atudy area. Such Internal 



30-2 

consistency will provide a back-up to the forecastn of Section 9, 
which uied thene fiame vehicle coats, traffic componitiona by class 
of road, ard vehicle uavings levels. 

Ilftt l [nterpolation Renul ts 

At project start-up, anod during the courL of the project, field
 
itirvteyn will expect to tln roada in all 
 road classes that are designated
"had" btit which have 1o11te level of traffic. Rehabilitation or upgrading 
of the roadth will place them In good condition, which should be 
11,tttaind thereafter. 'T'he relative cost range for vehicles can be 
Hl.-,tltLfled nltfollows: 

S (ed Unsealed 
Anphalt Seal Gravel Gravel hurith 

4,pp, rvnt AI)T: > 500 >200 < 200 50-200 4 50 

(itp/ Mn) Compoaite (weighted average) Vehicle Operating Costs: 

(;1) 58.0 71.6 72.8 77.7 97.8 
lie, : 127.6 133.8 148.5 160.5 134.9 

54.5 46.5 5L.0 51.5 27.5 

(W. ,,l,,v.) .114 .119 .133 .143 .120
 

(VOC on seal In taken at fair asphalt VOC)
 

The vehicle operating costs which are given above relate exclusively 
t ) the fIniling of the sample survey on project study area roads. They 
ir,,thf- prodct(t of vehicle costn/km obtained from the A)! 8th Loan project 

.ovt, ateilon' anl the vehicle compositions iound in the project area. 
wvel,b I dl :t r Ihbtlot .nir, 

1c 

Sea Ied Unsealed 
Ainpha It Seal Gravel Gravel Earth 

Ajipti,,ti AIl: 7500 '200 < 200 50-200 L.50
 

(Ri/ m) Camlotifte (weighted average) vehicle operating costs: 

(M) car/jeep 23 28 28 28 24 
minIbun 15 11 11 11 2 
It. truck 16 18 18 24 16 
motorcycle 46 43 43 37 58 

% 4-wheel: 54 j7 57 63 42 
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l'he ,kewioi dIi tributton of aotorcycle traffle otn earth road.i has tile 
01 ito I tf.ontz pffeLit ofi milltntzhtg both VOC and VOUS, I.e., tile 
per,'vntg(e orviringn to vehicleo ill going from bad to good fi only 27.5%,it'i copa rmtd to ninteh higher ti,ivingo for vohi l Int othe r road clannea
 
whii hatvi' fe we'r miotorcye.*it i the traffic flow.
 

i"'v,lio. vnLry oint the* IIll[) tablets firot requirmi Idenltlication of 
th. uitltvhh.le operatil.ont (in UtJ. efijtlvalent.), baed upon averageAIT, th. ,itbv,, f ive roid c'lamiet hive been merged Into ,tipi It/neal,

grav'l /grivol , anid varth tcompot iten , p reliminary to futrthler averaging.

'l'hIn Iveragintg ft c'(nntitent with the aim of obtainl!g a nitloe A)'T

I I gttrv which hictcriorate xpil li 
 iL VOC and V(CS--and therefore dtencribes 
t1 IRY wlit! li itnly he attainedIutnder dif ferent leve lI of road Inventient 
Ci)tt I. 

'li t I inrgi.r (f VOC mld VOiCS Fii I her oiImpl it ent ry ineto the tab] e 
of1 IRR, anil itroitiliit IhJ, hji, of attaIlynll by relaxing the rilidly
'11)p.IIod voli le coapoillLt illf titown above . BY thill device, other
 
OxI0i long vthtlelo dintribt!tfo, 
 alno found In tit manelappr(xlmaate levelu 
of Itrafile I litt, proJect aIret mty ho ,iccomrnodtLed Iti Le "average"

trfi ciow, beo reflec'ted it vehIcle coaing anld mvIIgillt levels.
fl anlid 

'The e I'lllo i i 'o ihown
below: 

Aripial t/SeaI Gravel/Gravel Earth 

va,: (Ust): .114 .133 .120 
.119 .143

Average .1165 .138 .120 

vocs (%): 54.5 51.0 27.5 
46.5 51.5
 

Average 50.5 
 51.25 27.5
 

4 -wheel %: 50.5 60.0 42.0
 
Motorcycle %: 49.5 
 40.0 58.0
 

It van now he riaIll that the sample survey incorporatem within Ito 
nyotem of vehicle operatln. conota a nomewhat broader range of the likely
cirtmponititon of tlteo eott, and In therefore more reprententative of the 
mo.re heavlly I ratfficked roatdrt In tite 50 to +500 road clannes 
(uanphtalt/o.al /grtlw) . Ittu tle earth road cot nystem remainn Inolated,
ftxeud at Ivelft which ctondemn it to a meager rate of VOCS (navings) C.'Iy 
nlllitl1y more, thnit on-half the leveI of rolab It itald glrtvel. 

Sectlon 9.4 forni.catn that vehicle contn for tile ftve road clannen 
will c",ttlrtime ti) rtne between year oes (good) and tile year in whichexp'ected nervlct, life and/or Intervention by rehabilitation interrupted 
that rine. For the. ttimantained roads, arrival at the end of nervice 
life memint arrival at "bad" VOC leveln, and for four road clannes, 
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"worse" VOC could be forecast at one-half the rate of annual Increase 
thoreafr-r. But for the .irth road case, no moderation in the rate of 
vehicle coat levels would spare the road from ruin by the end of the 
ton-year forecast period. Field observations since that forecast suggest 
that the componition of traffic and its present tabulation above (in a 
range from good to bad) do not fully account for the passage of the 
sampled earth road Into the range of bad-to-worse. That is, the sampled 
statistics on earth road traffic characteristics, reviewed against
pictures of these roads stated to be In moderate, poor, and bad 
condition, would confirm that "bad" is an understatement as a statistical 
data base. Four-wheel vehicles on such roads, which have generally not 
been maintained as a matter of policy, would quickly be supplanted by
rintorcycle traffic as the principal mode able to travel the road. 

If'deteriorated earth roads inhibit the use of 4-wheel vehicles, the 
vehicles distribution in unrepresentative of the vehicle flown to be 
expected on restored earth roads, and is unrepresentative of the traffic 
which may have operated on some of these earth roads when they were new. 
To provide another index of VOC on e ,rth roads, similar to the averaging 
above of asphalt with neal, and low-volume gravel with higher-volume
gravel, one can re-examine the cost levels between neal-gravel-earth 
(.1165-.13P-.120) to see that the rate of cost increase does not reflect 
the higher contsi of vehicle operation on earth roads normally associated 
with 4-wheel vehicle traffic. The rise in VOC between seal and gravel is 
111%; higher costs on earth roads, in equal amount, would place earth road 
Voc at .163 (if the vehicle composition had not been altered). 

This increase for costs on earth roads would also make sense because 
many sections of Telford cobble (gravel) roads are deteriorated to earth 

tandards, which makes distinctions between "gravel" and earth more 
difficult. Restoration to an earth or gravel standard is a later choice 
which will be determined by relative ADT and the clevant coats of 
restoration. The distinction that must be made between earth and gravel

roads In more difficult. While VOCa are normally hipher on earth roads 
than on gravel, the VOC savings produced by restoration of earth roads
will be less, as a rate, than those achieved by going from Telford cobble 
to engineered gravel. This rate Is likely to be 90% of gravel, or a 
46.1% coot change induced by earth road restoration, compared to 51.25% 
induced by gravel road restoration. 

If this new (higher) VOC level and Its related VOC savings level are 
forecast for earth road traffic, inter.polated for various IRRs, and 
combined with the earth road ADT requirements given by the skewed 
distribution of motorcycle traffic, the following comparisons may be made 
between the average A1T levels needed for a range of investment costs:
 



Road Contn: (RI) 000) 

8960 11200 20160 22400 28000 39200
 

Appa rent
 
Rouid Ciase: ADT levels needed 10 IRR
 

Ailplalt/neal 53 12066 133 167 234
Gravel 47 58 105 116 146 205
Ei rth 74 93 168 186 233 315 

Av'rage: 58 72 131 145 182 251 

12% IRR 

A'iplii I t /ien 58 1321 73 146 183 256
(;r,ivt i 51 64 115 128 160 224
Li-rth 81 102 183 203 254 357 

Avorag,: 63 80 143 155 199 279 

15% IRR 

A-i ht I /F,.a1 66 83 150 167 208 291 
: ave, I 58 72 131 146 182 255

I.I rt h 93 115 209 243 289 406 

Avv r.r, : 72 90 163 185 226 317
 

Thur test renult may he Interpreted an follows: 1) earth road clan
I refftc levelu, for lean than 50 vehiclen per day, require a higher ADT at any
ro-fitoratfon cont l evel thri do traffic levels which fall in the gravel road

'O-20 prneri nSnq of ADT; t rat ic wleve1on roadq In the anplhalt Ieal 
,',.i , or i200 Alr, alio resquflre lImin Af)T than ,arth roads but slightly hlgl'erIve,,hn than grave l road traffic; 2) thin cost- cosfii uration reflectn traffic
cront),t Iton n f f.*,rent 1i riki i trafficen roid hat carry it dl trffri-re leveli
whlrh 1lirce, the it . i lhi i fi rrliln kabiull.,lten road clenfir.m ; 3) tLi acttal clan 
,)I iiid it; rot known with ce'rta inty; If the) roahd liikeu h,,/c it act hoeil
ilcpir I |d t n ,iiccord m sinlwith tihe roadi denign fitandeirn for kabiiplten roadn 
I hei tlhi. will ref lect the road clacni aid Coirenp)ond ilrig ADT levels n hown by
I at coin fi In Lhi,er lee(t area above) ; and theo mIc itlidy (an 4) average AIDT
Ilevi-Iti nwed are the efore ni no nhown , combinhinig all aipparent road clannen anone; thin mrge' trnffiv componitionn into n ningle aggregate reprenentative
of the totsd trafflc distribution found by the nami)le nurvey. 

I ' ><
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'lw vwripge lii bell PvId to he more I mj)ortaitt tlain tiho Individually ti te(I 
"npha 1t, .. a ," "gravol" or "ea rth" caLtegorii, which wholly reldto! to 

Irohid ii. road clw'ien hut Ilot iilec'ovsarily L) tilt!lw of opoc f Ic rmii. oritlion 
int hilch maIy he foundtil to be appropriaL to any of thene ADT Itveln. By 
ilrig th, AIII' level i Into a Hin/gle figure, and by broaidening Ihe ncope of 

oi,,Ihl. ri',,;toIrat1oln coot o , rpo lato va lt, of ADI' can be foundiat 
l t.,nit I , a|nolIinrgI I ly d1fi leveIn which reflect generajlizednI rftit coIt 
vih I(h co oinl)lI ILt on (V{)C and VOC) and the onirrow cotiL range eXpec ted to 
apply to now ituri acing, restir facing, or upgrainglo ansocilated witi a road 
I o-Ihl nI tivL, ty. 
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IIISTORY OF CONTRACT AND FORCE ACCOUNT
 
ROADWORK [IMPL.KENTD liY rile FOURTEEN sTuDY KAIIUPATENS
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RECOMMENDED TECIHICAL 4SSISTANCE 
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