4.6.3. Provincial Workshops

Provincial workshops are in thé neat of the"Proﬁince

Capitals and belong to DPUP, D

The tasks of the Provincial worxshops are similat to

those of "the base wvorkshops, however the type of work

is much more closely related to field works.

Repairs are either pinor or medium, and théfmalntenance,
inspection and lubrication of-the equiprent s the much
wore ioportant task. i
Provinéial work-shops, in the ¢ase of shortégé of spare
parts required, purchase from either privaté'gorkshops

or subnit requests to the base workshop concerned.

Provincial workshops, in all Provinées, aré almost all of

a standard size.

The area is rostly 3 — 5 ha, and the repair house nearly
14m x 100 o,

The nunber of persons employed in each Provincial work-

shop is 50 - 100, excluding operators and drivers.

The organization chart is shéwn in Fig. 4.6&3., the

1ist of Facilities in the repair house in Téble 5.6.3.,
the repair house drawing in Fig. &.6;&.,'ahﬂ the equipment
list in Table 4.6.4. ' Py
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Pig. 4.6.3 Typlcal Organtization of a Provincial Workshop

Chief of DPUP

I Head of Fquipment & Material

Supervisor Planning of Contro} &
of workshop supply | pDeveloprent
| ]
Mechanics' Spare Heavy
Shop - Parts Equipzent
(Nelder ete.) |
Heavy Lubrication oil [ ] Radio &
Equipment —] & Fuel T Flectvicity
||
Transporta- Yelding Adpinistration
tion - Material
Service Store or ) - Transportation
Lubrication _“‘I Ware House |
— I
]
Field - Tools Security etc.
Mechanices :
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Table 4,6.3. Facilities of Provincial Workshop

(Riau Province)

Facilities Qu'y Condition
Lathe 1 good
Generator 3 2 fairx
ll poor
Powér Hack Saw 1 good
Fork Eift ] good
Disc Grinder 1 good
Tool Grinder 1 good
Brake Shoe Grinder 1 good
Bench Grinder 1 good
Lubrication Plant 1 good
Mobile Crane 1 poor
Stean Cleaner 1 good
Arbor Press 2 gﬁod
Dual Vheel Dolly 2 1 good
il poor
Battery Charger 1 good
Brake brum Pathe 1 good
Carbide Generator 1 good
Alr Coumpressor 2 good
¥ater Pump 3 good
Pool Shop & Weldiog Group 2 good
¥heel Blancer Test 1 good
Nozzle Tester 1 good
Tieing Tester 1 good
Vacuvunr Tester 1 good
Head Light Tester | ] good
Volt Amper Tester i good
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Continued

Equipment Qt'y Condition
Soil Stabilizer Mixer good
Chip Spreader good
Asphalt Distributor i fair
Asphalt Sprayer good
Water Tank Truck 3 2 good

7 {1 fair
Lipman Conveyor 9 good
Fork Lif¢& good
Lubrication Plant 1 fair
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Table 4.6 -4 Equipment List of Provincial Work Shop

{Riau Province)

Equipment Qr'y Condition
Dup Truck 51 ( 456 gdod
( 5 fair
Truck 6 ( 5 good
( 1 fair
Flat Bed Crane 2 ( 1 good
( 1 fair
Flat Bed J Unit Service 2 good
Concrete Mixer 5 good
Concrete Vibrator 5 good
Asphalt Bench ldeater 1 good
Excavator 1 good
Bulldezer 4 2 good
{ 2 poor
fotor Grader 5 {( 4 good
( 1 fair
Loader 6 ( 5 good
{ 1 fair
Road Reller 13 { 9 good
( 3 fair
( poor
Road Roller Tandenm 2 good
Road Roller Pneumatic 2 good
Stone Crusher 1 good
Hobile Crane 1 good
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4.6.4. Workshop in Kabupaten

Kabupatens (DPUY¥) are not yet provided with workshops in
the real sense, but only with a car pool,

Kabupatens cannot répair thefr own equipméent and vehicles
and so repalrs ave carrfed out by private repair-shops in
the neighbourhood.
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4.7, Survey of Quarcies

According to our field survey, quarrfes of stone, boulders, gravel,
lateratic soil and diluvial dJdeposit are found abundance in the most
parts of the Project Area.

There is no shortage of road natérials for the Project, except in the
0.K.I. Kabupaten, where there is no accéss at the present tice to a

potential quarry site neav Pampangan.

In some Kabupatens, for example Lampung Utara, the hauling distance of

aggregate is considerably longer than the others.

Excellent material for earthroad '""Bauxite' has been utilized in Kepulauan

Riau.

‘The crushed stone, which has been used for past support works, used to
be crushed by hand. That is the reason why, past support works have used,

aleost exclusively, crushed stone bigger than 10 cm, the results of which

give a very poor riding quality.

It is also observed, that river sand Is obtained by laborious manual

dredging from river beds.

In some Kabupatens, namely in Kepulauan Riaus, L.1.0.T. and Lampung Utara
there are some private industries producing crushed stone. Their Capacity
is however considered to be insufficient for the Project, so they are
ignored in the study report.

Fig. 4.7.1. shows an exacple of a good model quarry site map.

Table 4.7.1. gives an assumption of kinds and quantities of quarries and
average hauling distances In each Kabupaten, for the purpose of determi-
ning the necessary number and types of equipment, as well as the preli-

pinary cost estirmate in this study report, based on the Inventory Swrvey.

In Table 4.7.1, gravel froa the river mecans " gravel with a maximum size

of 5 ca or less ", crushed stone from the river means " crushed stone



made of cobbles and bovlders without blasting ", and cxushed stone

from mountaln yock means " crushéd stone made by crushers with ﬁse of
dynamite ". Therefore, soft. lime stone Is clas3ified iato "crushed stone
from viver", becauvse it does not regquire blasting,

For the subgrade soil and eyentualy For shoulder soil, suitable lateritic

soil or similar one {s used to be found within average hauling distance
of 5 km or less ian all Kabupatens.
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Table 4.7.1. Kind of Aggregate and their Proportion assumed to be Used
in Each Cabupaten
Share of each kind of apgregate
Kind of Selected _ Gravel Crushed Crushed
Appregate | Material | from river {Stone from | Stone from Total
river mountain
Provinc Kabupaten rock
Kampar - 113 (5) 2/3 (5) - 1.0
RYAU Kepulavan | 2/3 (5) - - 1/3 (5) 1.0
Riau Bauvxite Basalt
Lahat - 173 (10) | 2/3 (10) - 1.0
1.0 (10)
SUMATRA G.X.1. - - - c ﬁm) 1.0
SELATAN 0.K.U. - 1/3 (10 | 2/3 (10) ranite 1.0
LIOT - 173 (10) 273 (10} - 1.0
| Lanpung - - - I 000 | 10
LAMPUNG % Basalt
Lampung _ i _
Selatan 173 (10) 2/3 (10) | 1.0
NUSA Manggarai - 173 (10) | 2/3 (o) |} - 1.0
TENGGARA . :
FIMUR Belu - 1/3 (10) 2/3 (10) E - 1.0
i
Bolaang _ 1/2 (5)
E_UMHESI Hongondow 115 (5) 3/10 (5) Linestone 1.0
TARA 172 (5)
Gorontalo - 175 (5) 3710 (5) Limestone 1.0
Takalar - 1/3 Q) 2/3 (10) - 1.0
Bone - 173 (5) 2713 (5) - 1.0
SULAWESE Sidrap - 1/3 (30) 213 (10) - 1.0
SELATAN Pinrang - ¥/3 (10 213 (10) - 1.0
Polras - 1/3 (10) 273 (10) - 1.0
- B N 213 (10
Enrekang i/3 (10) sandstone 1.0
Jeneponto - 1/3 (10} 273 (10) -
SULAWEST Kendari - 1/5 (10) 3/10 (10) 1I2d(:0) 1.0
TENGGARA sandstone
Buton - 173 (5) 213 (5) - 1.0

Figures in the paranthesis show the assumed average hauling distance iIn

kiloreter.
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4.8

Inventory of Local Contractors

Until now, the only ftenm of work being undertaken by DPUK (Kabupaten

Public Work) is minor matntenance with its own labour force.

The support works of Kabupaten roads by Inpres, and a substantial part
of the maintenance work, has been carried out alwmost exclusively by loeal
contractors who can supply labour and local materials. Where the local
contractors have inssuficient numbers and types of equipment, they ean

borrow them on a rental basis from the lecal government or lease companies.

There are many small local contractors in each Kabupaten, some of whom

do not have any construction equiprent but can supply manpower only,

Qur understanding is that the contractor does not keep the equipcesnt in
good condition.

Accordingly, there is no long list of local contractors at the XKabupaten
level.

In the case of Provincial level, there are standardized prequalifi-
cation forms for the contractors in three major fields of Publiec works,

nanely irrigation, housing and building, and roads and bridges.

These standards are well suited to the needs of evaluation, prequalifi-

cation and ranking of general contractors for road and bridge constructon.

The zranking of contractors during prequalification, utilized the weighing
of capability factors (personnel, construction plan and equipeent, finan-
cial condition, capacity and prior experience) by a jury systea of repre-

sentatives appointed from various agencies engaged in the province's

Development programs.

Table 4.8.1, shows an cxample of the ranking of contractors is the case
of Lampung Province.
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Table 4.8.1. Prequalification of Contractors {n Lunmping Proviace

(1979/1980)
'_.__ -
Number of Contractors
Qualification N
Bina Marga | Péngairan Cipta Karya Survey
(Roads & (Irrigatton) | (Housiag) Design
Bridges) ,
Class A 26 24 17 + 7
Class B 65 54 25
Class C 115 33 ILE
Class D 33 27 69
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5. THE PROJECT

5.1. Purpose of the Project

The Local Roads Support Works ave based on the "1978 Principle
Development Guidelines (GBHN 1978)", which emphasizes:

1) To secure equity on Developmeat and their Product in the whole

country.
2) To achieve sufficient econonfic growth and

3) To get National Stability.

The local Roads Support Works are to be implerented with

the same targets, which are formulated in the highway development plam

in Pelita TIL.

1) Deletion of critical reoads. Make the critical roads passable in
the wet season, at least on unstable (not sufficieatly-stable)

roads (by support works).

2) Emphasis on the functioning of minimum standard.
Not only geometric features, but alse structural soundness

including the provision of good drvainage systenms.

3) Accelerated completion of road works to aveid unbalanced dis-

burserent due to tise consuning construciton.

4) Road works should show economic benefit not only after completion

but even during construction,



5.2,

Outline of the Project

5.2.1,

5.2.2.

Technical Standards of Kabupaen Roads

There isa technical guideline for the imélementation of the

support work program of Kabupaten roads and bridges available.

Table 5.2.1. shows a summary of technical stadards for
Kabupaten roads.

Concept of Support Work

The support work is defined as follows.

Support work are those works reguired to sustain the traffic
condition on roads whose running surfaces cannot be kept in
that condition by réutine {predictable and modest) mainténance
expenditures and which de not qualify for betterment, or which
have been approved for betterment, but require interia treaf-

zent until betterrent is completed.

‘Support works are alse defined, in Chapter 2, Section &,

A support progracme is a short tera prOgtéeme(3 years j) for
road sections and bridges, which are not in good condition
before the programse is implerented, with the object of keeping

the traffic moving on these roads even if maintenance work is
not sufficieat.

1t is proposed that the support works in the Projeet {support

works in the narrow sense) will consist of the fellowing work

.itenms:

1) Graveling (or aggrepating)
2) Shouldering

3) Side Ditching
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4) Provision of Box and Pipe Culverts

5) Maintenance

The support works exclude the support work of bridges.

(replacement or new constructfon).

However, it is proposed to fvclude the reinforcement of exist-—
fngs bridges in the Project as far as it is nécessary for the

transportation of equiprent for the support works.

Any proposed replaceient, or new construction, of bridges
arve to be implerented simultenecusly with the Project, when
such replacements, or new constructions, are found to be

. necessary for the transportation of the equipment.

Since graveling is the main work item of the Project, the

basic concept has already been defined.

Thickness of aggregate (gravel in wide sense)

The thickness of aggregate is fundacentaly 10 cm, which is the
mininum thickness of rechanized construction. (It should be
noted that the standard thickness of 5 ca is justifiable in the
case of applying the Macadam construction method, but not for

the mechanized construction system).

Fhere the existing Kabupaten rcoads are heavily damaped and big
size cobbles: do not allow for the leveling of the existing

surface, 15 ca thick aggregate is proposed, (including leveling
course).

However, where the existing Kabupatea roads are only lightly

corrugated, it is proposed to use 5 ca thick everlay,



However, while the AWCAS is to be followed immediately by
permanent paving, the graveling of the Project cannot always
be followed by permanent Cype paving.

There is no doubt that the aggregate of 10 cn thickness will
reﬁuire further regraveling fn a few years (3 years more or
less), because such support works generate traffic even on
those Kabupaten roads on which the present traffic voluwe is
quité light. '

Width of gravel (carriageway)

Since the support work is not im itself a betterment it will
not contain any improvement of geometric Figures including the

widening of carriageways.

Therefore it is proposed that the graveling width be kept the
sare as the existing carriageway, except where the width of
the existing carriageway is less than 3 eeters (as that is the
einizum width by Indonesian Standards), the proposed ninicum

graveling width is therefore to be 3 meters.

Material of gravel

For graveling, due to its better performance, curshed stone is

preferable to river sand and gravel.

However, due to the relatively hipgh cost of crushing, a con-

parative study of the use of crushed stone, river sand and gravel

and diluvial deposit should be made.

And exaople of such a comparative study is illustrated in

Appendix R . (for a good reference of detailed design of
the Project).



1t is assumed {n study report that four different kinds of

aggregate are to bé used,

1) River sand and gravel with smaller size.

2) Diluvial deposits consisting of granular material with

spaller size
3} Crushed stone from cobbles and boulders’

4) Crushed stone {rom rocks

The mpaxinun preferable size of gravél is 40-50 mn for 10 ca

thick graveling and 25 mm for 5 co_thick overlay.

It is strongly recomzended, for this project, that the use of
bigger size cobbles and boulders, which a¥e quite oftea used
on existing Indonesian public roads, are eliminated for

rechanised graveling purposes.
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5.2.3.

Principle of Scheduling of the¢ Project

It is proposed to apply the following basic principle of
scheduling of the Project.

1)

2)

3)

The Project is divided into two stages.

The first stage will treat those Kabupaten Roads, the
Inventory Survey of which is already completed until March
1980.

The second stage will support the remaining Kabupaten Roads.

The main support works, that is, graveling, shouldering,
side ditching and the replacement of box and pipe culverts,

is to be completed in three (3) years.

In 7 Kabupatens, nanely, 0.K.I., Manggarai, Belu, Bolaaug
Hongondow,Gorontale, Kendari and Buton, a six (6) years

schedulé is proposed considering that face;

a) The leagth of surveyed Kabupaten Roads is long,

b) Quarry sites are unfavourably located (hauling distance

is long),
¢} Topographic condition is severe,

d) The work capacity of the local agencies is relatively

weaker Lthan the average etc,

It is proposed to start the rechanized maintenance of sets
of graders and dump trucks, together with available Macadam
rollers, from the beginniag of the Project i.e. in the
Fiscal Year 1981/1982.

Table 5.2.2. shows a suirary of the schedule of support works
in the Project.
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However, 1t is éttongly proposed to revise the schedule

proposed in Table 5.2.2. taking the following considerations
-, - into account,

1) There are many Kabupatens which are planning to improve

2)

3)

their Kabupaten Road Retworxs, and accordingly increasing
the total length of Kabupaten Reads.

"In.the ¢ase of Limpung Utara, for ekarple, there are

4 Xecamatans out of a total 24 which arvé not covered

by any Xabupaten road, fn spite of rather developed
econcomic conditions.

Therefore, it is proposed to review the lengths of the
second stage (especialy too short lemgths), only after

confirmation of the Kabupaten Road Network based on

__reasonable criteria,

It will be very desirable to transfer a part of Kabupaten

Roads from the first stage to second stage, when the leagth

-of first stage is much greater than that of the second

stage, for example, Gorontalo.

For those Kabupatens, whose lengths of Kabupaten Reoads
for the second stage are too short after getting final
fipures of total lengths, it is strongly recormended that
the possibility of transfer of a part of their equipsent

to other Kabupatens, to maximize the efficiency of equiprent,
should be studied.



Table 5.2,2, Lengths of Kabupaten Roadsin Work Items and Stage

! First Stage (those completed an fnventory survey) [Second Stage
i [ Yat . {Inventory
' Province Kabupaten n Support Work Haintenance Survey :111
Length to Prdgosed Yearly l1osif82 | . | be completed
1 pexlod of | length of | . 1984/85
be support g 1983/84
3 (Km) rain sup- | main sup-
€ port port
. 'S
Rias Kampar 213 .3 11 413 502 313
Kep. Riau 241 3 80 _ 331 411 62
Lahat 139 3 46 209 255 70
Sunatra 0.X.1 187 6 31 286 317 18
Selatan 0.X.U 135 3 45 212 257 204
L.E.O.T k1 3 1] 236 230 136
_ Lamp. Utara 223 3 74 187 261 328
Lanpong .
Lamp.Selatan 65 3 22 203 225 123
Kusa - Manggaral 130 (3] 22 310 332 16
Tengzara Belu 218 6 36 246 282 5
_Tisur
Bolzaang
Sulavesi Mongondow 261 6 45 429 414 117
Utara Corontalo 697 6 16 831 987 0
Takalar 69 3 23 169 192 0
Bone 163 3 54 241 295 17
Sulawesi Sidrap 139 3 46 192 238 76
Selatan Pinrang 76 3 25 243 268 76
Polaas 81 3 27 125 152 - 22
Enrekang 73 3 26 114 140 97
Jeneponto 173 3 8 21% 217 85
Kerdari 361 6 60 490 550 0
Buton 312 6 52 353 405 175
Total 6,093 3-6 22-116 | 6,057 | 7,060 2,108

In case of a 6 years plan, the fiscal year shall be replaced with
1987/88.



5.3.

Proposed Support Works and Malntenance Level of Kabupaten

Roads.

5.3.1,

Main Support Horks

Hain support works apply to the improvement of carvi-

ageways of earth and gravel roads, fncluding the

replacezent of culverts and the relnforcerent of

bridges.

Design of graveling was classified into 9 differeht

categories, in accordance with the type of the paving

(surface) and the present condition as described below.

Table 5.3.1. shows a surmsmary of the design categories.

Table 5.3.1 A Summary List of Design Catepories

Kind of Read

Farih Road

Gravel Road

Fair Poor Dacaged Faix Poor Damaged
Condition lightly { lightly da-f{heavily da-| lightly lightly | heavily
corruga-| maged or maged or corrupa- | damaged | damaged
ted bearing ca-}bearing ca-| ted or bear-] or bear-
pacity mo- |pacity in- ing capa-| ring
re or less tsufficient city more]| capacity
insuffici- or less insuf-
ent insuffi- ficient
éient
Nuzber of
Pesign.
Category &) 6) (N (8) (11) 3) (5) | ®) (D (8) (9)
(10) e (10)

Note } Nucbering of design category will be explained on the

next page.
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(1) Proposed Project Design Procedure of Graveling, shouldering

and side ditching,

Surface type 4 (dressing with asphalt) type 5 (asphalt
penetration Hacadam) and type 6 (asphalt conérete), ave
excluded from the support work project, because any
restoration of such type of paving can be carried out
efther manually ér by asphalt plant,

Surface type 2 {gravel) and type 3 (Macadams, cobble and
Telford) both in good condition are expected to remain so

until 1983.

Concequently, they ave excluded from the main support work,

Those road séctions, which ave excluded from the following
design of graveling of the Projéct, will be supported by

the Tnprés 1980/81, because the earliest possible date for
the support work of the Project jis the beginning of 1981/82.

Lightly corrugated surface type 3 (Macadam, cobble and

Telford) is to be overlayed by 3 ca thick gravel or crusher-run
(with maxicun size 25 w1 or less on its one third (1/3) length),
assuming that the one third (1/3) length of this type of paving
which is lightly corrugated in 1980 will become more

corrugated by 1983. This itea is hereinafter called "design

category 3",

The selective of gravel or crusher-run will be deternined

by a comparison of e¢rushing cost, transportation cost and
volure of quarries.
Besides the above mentioned overlay, side ditching with

two passes of motor grader is to be included. Shouldering

is excluded.
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a) Volume of aggregate V (m3)

v = H3Ax0.05

0.95 0.0175 A

there} .
A= Avea of surfacé type 3 lightly corrugated (mz)

0.95 = compaction factor of: aggregate,

b) Hauling distance of aggregate L, (Km)
Shall be determined in accordance with the locations

of quarry sites; :

c) Ditching Length LD {m)
LD of each segment can be read directly from the
-resulis of the inventory survey; and will not be
‘classified in accordance with the ¢ondition of roads.
Accoxdingly, LD will be ¢alculated separately from

design categories.

Surface type 2 (gravel), which is lightly corrugated, is

to be overlayed by 5 co thick gravel or crusher-rua with

‘maximun size 25 mm or less on half {(1f2) its length.

The itenm is hereinafter called "design category 4"

‘(exanple as follows).

The selective use of agpregate is the sawe as described

in the foregoing item (3).

a) Area of leveling with grader, AL (nz)
A =1/2A €))

Khere;

A = Area of surface kype 2, lightly corrugated (92)

b) Volume of aggrepgate V (m3)

112 A x 0.05

V= 0.95 0.0263 A {3

khere;

A = Area of surface type 2, lightly corrugated (nz)
0.95 = compaction factor of aggregate,

5-12



5.

¢) Hauling distance of agpregate L, (¥m), refer to (3) b
d) Ditching length LD (m), refer to (3) c.

Surface type 1 {earth), which is lightly cofrugated is
to be overlayed by 5 cm thick gravel or erusher-run with

paxicum size 25 mm or less or by laterite of good quality

over its whole leagth,

The selective use of aggrepgate is the same as discribed
in ieem (3).

a) Avea of Jeveling with grader AL (mz)
A=A (%)
Where;

A = Area of surface type 1, lightly corrugated (mz)

b) Volure of aggregate V (m3)

_Ax 0.05 .
V="0g9s = 0.0526 A (5)
Yhere;

A = Area of surface type 1, lightly corrugated (mz)

0,95 = conpaction factor of aggregate
¢} Hauling distance LA (Km), refer to (3) b)
d) Ditching length LD (n), refer to (3} ¢)

Surface types 1 {earth), 2 {gravel) and 3 (Macadan, cobble,
Télford) which are heavily corrugated are to be excavated
and leveéled with bulldozer, and then overlayed by 10 cn
thick gravel or crusher-run or laterite of good quality on

their whole length.

The selective use of aggregate is the same as described in
iter (3).
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Shouldering is necessatry in this case. Mowever, the

volume of shoulder 1s calculated as a teiangle ¢ross

section to get steeper transverse gradient for better
drainage.

a)

b)

c)

d)

e)

Area of excavation and leveling with bulldozer AE (mz)

A, = A . (6)

Khere;

A = Area of surface type 1, 2 and 3 heavily corrugated
2 .

(=)

{ Note: Average depth of excavation is assumed to be
10 co )

Volume of aggregate V (33)

_AX0.10 _ .
V= 5755 = 0,1053 A (1)

Khere;

A = Area of surlace type 1, 2 and 3, heavily corrugated
2

(=%)

0.95 = compaction factor of aggregate
Hauling distance LA (K=), refer to (3) b)

Voluze of soil for shouldering Vs (m3)

_Bs XL X0.10 X 1/2 _
= 0.96 - = 0.0556 BsL {8)

Vs

Yhere}

Bs = width of shoulder (sum of both sides) (m)
in case the width of existing road is zero (0),1m
is to be used instead of 0.

L = Leagth of road segeent (m)

0.980 = compaction facter of soil
Hauling distance of soil Ls (Km)

kIt shall be determined in accordance with the locations
of borrow pits,
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Surface types 1 (earth), 2 (gravel) and 3 (Hacadam, cobble,
Telford), which are lightly damaged with potholes are to be
leveled by grader, and then overlayed by 10 cm thick gravel
or crusher-run or laterite of good quality on their whole

length.

For leveling work, a certain amount of sand and gravel is

assumed to be necessary,

a)

b)

c)

d)

e)

)

Area of leveling with grader AL (m)

A = A

¥here;

A = Area of surface type b, 2 and 3, lightly damaged
with potholes.

Volure of additional sand and gravel (or crusher-run
eventually) for leveling with grader Vg (ma)

_ 9.20 X A X 0.05 _ -
= 595 = 0.0105 A (9)

Ve

Where;

A = Avea of surface type 1, 2 and 3, lightly damaged
with potholes (&)

(.95 = compaction factor of aggregate
Hauling distance of sand and gravel Lp, refer to (3) b)

Volume of aggregate V (ad), refer to (6) b) equation (?)

_AX0.10 _
V=205 = 0.1053 A N

Khere;

A = area of surface type 1, 2 and 3, lightly damaged
with potholes (ﬂz)
0.95 = compaction factor of aggregate

Hauliag distance of aggrepgate LA {kn), refer to (3) ¢)

Yolune of soil for shouldering Ls (ad), refer to (6} d4)
equation (8)
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8.

. g) Hauling distance of ‘soil Ls (Xm), refer to (6) e)

h) Ditching length L, (m), refer to (3) ¢)

Surface types 1 (earth) and 2 (gravel),; which are heavily
damaged, are to be excavated with bulldozer to a 10 ca
depth on average, then nmixed in situ with gradevr and
additional sand and gravel (20% in volume), and overlayed
by 10 cm thick gravel or ¢rusher-run or laterite of good

quality on their whole length.

a) Volume of excavation with bulldozer VA (m3)

VA = 0.10 A : - (10)
Fhere:

A = Area of type 1,2 aad 3, heavily damaged (m2)

b) Volume of additional sand and gravel {or crusher-run

eventually) in situ mixing Vg (m3)

Vg = 0.20 ¥, = 0.02 A . 1)

‘Rhere;

A = Avea of type 1, 2 and 3, heavily danaged (mz)
¢) Hauling distance of sand and gravel lg, refer to (3) b)
d) Volume of aggregate V {n3), refer to (6) equation (7)
e) Hauling distance of aggregate L, (Kn), vefer to (3) b)
) Volure of soil shouvldering Vs (n3), refer to (3) b)

g) Havling distance of soil Ls (Km), refer to (6) e)

h) Ditching leagth Ly (m), refer to (3) <)
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10.

Surface type 3 (Macadan, cobble and Telford), which is
heavily damaged is to be overlayed by 15 cm thick gravel,
or crusher-run, or laterite of good quality on the whole

length.
Leveling with gfader is impossible, so it is excluded.

a) Volume of aggregate V (mj)

_AX0D.l5

V= 0.95 0.1579 A (13)

b) Hauling distance of sand and gravel LA’ refer to (3) b)
¢) Volume of soil for shouldering Vs (n?), refer to {6) &)
equation (8)

d) Hauling distance of soil Ls (Km), refer to {(6) e)
€) Ditchiag length LD(m), refer to (3) )

Surface types 1 (earth), 2 {gravel) and 3 (Macadam, cobble
and Telford), the bearing capacity of which are pore or
less insufficient, are to be leveled with graders, filled
by 10 ca thick good soil (sandy soil, laterite, bauxite,

etc) and then overlayed by 10 ca thick gravel or very good
laterite,

a) Arca of leveling with graders AL (mz), refer ko (5) a)
equation (4)
AL = A (4)
Yheres
= Area of surface type 1, 2 and 3, with less bearing

capacity

b) Volume of embankient {(fil1) V, (o)

_ AX0.10 _
Ve = “5ap = 0-MILA (13)
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11.

c)

d)

e)

£)

8)

h)

Yhere;

A = Aréa of surface type 1, 2 and 3, with less bearing
capacity.

0.90 = compaction factor of sofl
Raulfng distance LE,'refef te (6) e)

Voluze of aggregate V (u3), refer o (6) b) equation (7)

_ AX0.10

V=""06395 ° 0.1053 A ' (7)

Where!
A = Area of surface type 1, 2 and 3, with less bearing
capacity

Hauling distance L, {(Km), refer to (3) b)

Voluee of soil For shouldering Vs (m3), refer to {(6) d4)
equation (8)

Hauling distance of soil Ls (Km}, refer to (6) e)

Ditching length LD (n), refer to (3) c)

Surface type 1 (earth), 2 (gravel) and 3 (Macadam, cobdble
and Telford), the bearing capacity of which are insufficient

are to be leveled with graders, filled by 20 ca thick good

soil {sandy soil or good laterite), and then overlayed by

10 ca thick gravel, or crusher-run, or very good laterite.

a)

b)

c)

Area of leveling with graders A (=2}, refer to (5) a)
equation (4)

Volurme of ecbankoent (£ill) VE (m3)

_AX0.20 _
Ve = 090 - 0.2222 A 14

¥here;

A = Avea of svvface typé 1, 2 and 3, with insufficient
bearing capacity.

0.90 = conpaction factor of soil

Rauling distance 1 (¥n), refer to (6) e)
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(2)

d)

e)

£)

g)

h)

Volume of agpgrepate V (m3), refer to {6) b) equation (7)
Hauling distance LA (km), refer to (3) b)

volume of sofl for shouldering Vs (n3), refer to (6)
d) equation (8)

Hauling distance of sofil L_ (ka}, refer to (6) e)

Ditching length [..d (), refer to (3) ¢)

Calculation of quantities of culvert

a)

b)

c)

Replacing length of culvert L.c {m).

L. of each segment can be read from the results of the

inventory Survey, and will not be classified in accordance
with the condition of the roads. Accordingly, L will be

calculated separately from design categories.

Kumbers of inlets and outlets; n

e
n=4—.—3 x 2
Where,

4.5= average length of culvert {(m)

Type of culverts

In this study, pipe culverts of a dlameter of 80 cm,
pade of reinforcded concrete, is used for cost estievate.
1t is of course advisable to design box culverts wherever

they are found to be wore advantageous than pipe culverts.
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(3) Reinforcement of Bridges

As Is described ian the foregoing paragraph 5.2.2., only the
réinforéement of floor and élab systens of existing
bridges, the condition of which is indicated as

Mdamaged”, are included in the Project.

The quantity of reinforcing work of bridges necessary for
cost estimate, is computed by using the length of bridges
Ly (m) in damaged condition in the Bridge Inventory

Survey

(4)  Quantity of the Main Support Work.

" Table 5,.3.2, shovws a summary of work voluse in each

iten of the main support work.

The total length, total area of graveling, tetal volusme
of aggrerate inclu&ing granular material, total volume
of soil, total length of side ditch, total leangth of
culvert to be replaced and, the total length of bridges
to be reinforced with their floor systems ave estimated
as 4,093 kn, 15,720,000 n’, 1,774,000 o>, 717,000 u’,
8,180'km;'22,500 m and 6,300 m respecfively.

Classified quantities in detail aceording to design

category are given in Appendix E.
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5.3.2.

Maintenance in Support Works

Maintenance is the keeping of the road, so Ebat it 1s always

passable without any difficulty, by repairing damage of the

surface, regravelling, compacting and keepling the drainage

functioning on the surface, side ditches and outlet ditches.

1

2)

3)

4)

Reshaping with Grader

In reshaping work, no material is involved. For this
work, it will be assumed that a grader and a roller will

suffice,

It is also assumed that the reshaping grader operation is

carried out 3 times a year,

Regravelling

This operation consists of the replacement of leost gravel,
grading to proper cross - falls and compacting.

It is assuced that gravel is to be added at the
approximaté rate of 10 m3/km annually.

Shoulders and Draiwnage

This heading will include:

a) Crass cutting on shoulders (3 to 4 timés a year)

b} Cleaning and ninor repair to roadside drains and

culverts {4 tices a year)

¢) Embankeent repair

Length of Haintenance

Lengths of raintenance in the first stage are estimated
in Table 5.3.3.
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The yearly length of maintenance in the period of the first
stage is shown in column (4), 1t is equal to the total length
of Kabupaten Roads of the first stage (column (1)) minus the
yearly length of main support wark (column (3)}).
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PRI

)

H H Haia Suppdr_t:it'ork Haintenance
Province *  Kabupaten ; Total Length : @ T i ) =X
: of Support - | Proposed Yearly ;1951782
Yorks in the | Pertod of Leagth of  ((3 yeers ¢
i { First Stage ; Main Support ! Main Support 15&i /8752
; $ *{kn) (Yen) (k=) (s yzars pler
; : i } - .
; 2 1 ]
§ i ¥smpar ’ 502 3 7% 431
j Rev I Kepulasan !
jooopoenEn 411 : 3 0 333
Rizu (. ¢ : —
j lahat ] 255 ' 3 ‘ 46 209
K. 7 6 ) 286
Suxatra Selatan 0.K.1 3 3l L
0.K.U. | 257 3 45 212
1107 : 280 3 4t 236
La=mpung 261 3 74 187
Utara
Lazpung " —_ p — :
Lazpung 225 3 22 203
Selatan
Mangparei 337 & 22 246
Xusa Yenggara N
Tisur Belv 282 3 36 256
Bolzang
Sulavesi Utara Hongondow 474 6 55 423
Gorontalo 947 6 116 831
Takalar 192 3 23 169
" Bone 295 3 54 241
Sidrap 238 3 46 192
Sulg:;z:an Pinrang 268 i 3 25 . 243
Poleas 152 3 27 1?5 :
Entekang 140 3 26 114 !
Jeneponto 277 3 58 219 '
- - '
Sulavesi Kendari 550 6 6D 590 i
Tenggara Euton 805 6 52 453
Total 1.060 3-6 22-116 6,052

* It is szee as the length of Fadbupaten Roads, the Inventoxy Survey of which
is cozpleted until Karch 1980.
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5.4 Proposed Critecia for Deciding the Execution Priority of Individual

Kabupaten Road,

5.4.1 General

In executing the project In a Kabupaten, deciding the priority of the
various roads is one Of_the.ﬂést foportant to be studiled. Although the
support works will eventually be executed 6n every Kabupaten Road in

the comlng years, it is very important to decide which roads are to be
supported in the early stapes as this will greatly affect the social

and econonic development. It is desivable to achieve Maximum developament
benefit with the linited funds and skills avatilable,

in this chapter, criteria for setting the priority of individual road
will be proposed. -

5.4.2. Criteria for Priority Setting of Kabupaten Reads

In settinz the prioritles, in other words in giving the order of
execution of support works, criteria have been developed which follow

the governzent policy as noted in chapter 3.1,

Special attention has been paid to the engineering aspects, in order

to ensure the successfull execution support works.

Criteria for setting the prirority of roads are proposed te be as

follows:

(1) Social and Economic Developrent Fields.

Priority should be given to those roads from which
(i) Increased economic developmeat bencfits are expected.
{(rore agricultural fields andfor eore agricultural production

than others; more industrial production than others).

(ii)_Hore social developaent benefilts are expected.
(zore population than others)
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(2) Engineering Fields

Friority should be given to the roads in whicﬁ:

(1) There are expected to be no difficulties ia finding good

quality of surfacing materials within an accpetable distance,

(1i) No difficulties are expected in finding local labour,

operators, etc,

(1ii) There will be no_difficuliies for access from the maian office
andfor to get support from the main office.

(iv} In case the quarry site is véry much kimitted, for exanmple,
in case of 0.X.I, it is stroagly advisable to give extraordi-
narily high priority to those 1inks near to the quarry sites,

so that the hauling cost can be mininized.

(3) Local and Bational Level Keeds

Priority should be given to the roads which have special needs

froa the view-point of;

(i} Soctal stabiliﬁy such as to access to an isolated area

(ii) Relation with-national priorigy projects such as transmigration.
(ii1i) National security.

{iv) Rehabilitation of damage caused by natural disasters.

5.4.3 Social and Economic Developzent Evaluation

(1)} Methodolopy

In setting the priority of roads in each Pabupaten, a certain
rethod is required to evaluate the social and econonic developaeat
for ecach link of road.

5-26



To decide the priorvities of each link, it is proposed to derive
fndices which represent the socfal and economic development effect
"although basic data 1s limited.

In order to derive the Developmeat Effect Index and Effect/Cost
Ratio Index, several studies were coanducted.
To theoretically get the Development Effect Index, the following

expressions are proposed.

Peveloprent Effect Index
= Social and Economic Development Potentiality Index # Road

Improvement Level Index

¥Yhere

Déevelopment Effect Index

¢ An Tadex which shows the developaent effect in the influeatial

sphere of the road link.

Sacial and Econonic Development Potentiality Index

¢ An Index which shows the size of population which is the resource

of the social and economic developmeat .

Effect . Cost Ratio Index

Developzent Effect Index
Support Work Cost

Yhere

Effect. Cost Ratio Index

¢ Index which shows the ratio of Development Effect of the reoad link

to support work cost of the road link.
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(2)

(3)

Development Potentfalfty Index

It may reasonably considered that the social development resouces
are in proportion to the population and the economic development
resources are in proportion to the amount of production ia the

influential sphere of the road link.

In a soclial development study,various kinds of data should be
collected relating to items such as schools, hospitals, and other

welfare facilities.

But given the linited data and human resources ayailable,the data

of population has been adopted as more suitable for this study.

In an economic developaent study, various kinds of data and forecast
should be collectéd such as the amwount of production and the culti-
vated areas in the present and the coming years. It is difficult
to get the above mentioned data for the influential sphere of each
road link. Again it is proposed to utilise the population along
the road links as the relevant data. This is not an unreasonable
assunption because if the people share equally the area of.culti—
vation and the yield rate is equal in all cultivated fields, the
economic index can be theoretically represented by the population

along the road links.

Road Level Ipproveament Index

To derfve the Index of Development Effect, the improvement ratiocs
relative to the current social and economic levels have been

represented by Indices.
1t was conceived that the Road Level Improveaent Index could be

vsed to represent the influence ratfo of the current developaent

level to the new developzeat level along the roads.

. 5-28



*yaom 120ddns JYI INS0X ¢

se ‘3500 Suraraado SOTOTYUDA DYI JO OFITX udmACIAWT YL ¢ ¢ )
(62°2) (L") (W'D (0" 0 (8" (69" D (11770 (00' 1)
8'09 76t AN L LT 0'¢9 6L g6z oz ¥O0LL WOTPOR
(71" &) (Z0 D QrARY (o) (L1°€) QIR (' (00" 1)
7767 TI9T | 9TETT | §°S6 7162 0291t 6901 8" ¢é yanayr 3usry
wy - uoy/dy
(1677 | (10tzy | Cwzew) | (rotv) | (getTy | (1t | (STTT) | 00T
6767 6°L1 o 1T 06 1°92 (AR "0t 6°8 sng 3431y
(L8° D (og T | (12" | (10" 1) (8g*1) | (08°D grn | o
4 {767 6°¢tT 2 ¢t 992 {M67 1°6T T°eT 21240 030K
_ wy - JoSnosseg/dy
pofcmeq a00d AT0I poey polirany 2004 aTed POGY
PRoY Yyaxwy pTOY TOATIO =tpuon avogal

WAOH, IAOCCNG DU A OFaTY IUOWSACATW] S3F puw as0) JUTILAVCH SITITURA

‘Ttvte °l4nl

5-29



1t was also conceived that it may be proportional to the ratio of

transportation cost of the goods.

In the study in chapter 8.3, the vehicles operating costs have
been estimated according to the surface conditfions of the réads.
{ Sce Table 8.3.1)

From the result of Table 8.3.1, the Table 5.4.1 was prepared
showing the operation cost of vehicles per passenger-Km and per

ton-Knm for freightsaccording to the surface condition of the Roads.

In the Table 5.4.3 the improvemenl ratio of the opefating cost by
the support work has beea shown. ’

In calculating the improvemeant ratio of operating cost for each

link, it is proposed to use the cost of the goods carvied by the
$ight trucks.

Since major transport of goods is being handled at present by Light

Trucks, this proposal secms reasonable.

In calculation of the Road Level Improveament Index, each link of
Kabupaten Roads in the Inventory Output‘of Table 5.4.2 (for an
example, 0.K.I, Sumatra Selatan adopted) has been amended into the
same surface type categories-shown in Table 5.4.3 (For an exanmple,
0.X.1, Sumatra Selatan adopted,refer to link Nd. in figore 5.4.1).
Link nunbers within each Kabupaten are shown in the Haps of appen-
dix C-1. Road Level Ieprovemzent Indices have been calculated by
multiplying each length of surface type by thekiaprovement_ratio
of operating cost from Table 5.4.1 (Rp/Ton-Ka, Light Truck}

This figure is then deyided by the total length of each link, as
given in Table 5.4.3
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Table 5.4.4
Reference Table of Categories of Inventory and Table 5.4.3

Inventory Category Surface type for table 5.4.3
1. Earth Earth
2, Gravel Gravel
3. Stone Gravel
4, Asphalt Surface Asphalt

Dressing
5. Penétration Asphalt Aéphalt
6. Asphalt Concrete Asphalt
Good Condition Good
Asphalt Bleeding Fair
Lightly Damaged with holes Poor
Heavily Danaged with holes Damaged
Lightly Corrugated Fair
Heavily Corrugated Poor
Less Bearing Capacity Poor
Insufficient Beariog

Capacity Daraged
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Table 5.4.5

Table 5.4,6 Direct Construction Cost per ko (by Type & Condition)

“Total Lenth & Direct Construction Cost

{By Support ¥Work Category)

F§tegory Length Constrgéifzz Cost

(Km) (Thousand)
(3) 38.9 45,500
(4) 39.4 53,900
{5) 237.9 601,600
(6) 466.6 2,180,900
(7) 1046.7. 5,479,600
(8) 1471.6 9,289,900
(%) 202.3 1,216,300
{(to ) 113.5 705,700
(11 ) 475.8 1,802,200
Total 4,093.2 23,373,100

e » Direct
Type ] Condition | Cateépory Length Construction Cost Unit Cost
(¥n) (Thousand Rp} {(Thousand Rp/Kwm)
Fair 3 33.9 42,500
4 39.4 53,900 1230
Total 78.4 $6,500
Poor 6 233.3 (%) 1,090,400
7 523.3 () 2,139,800
GRAVEL 10 56.7 (%) 352,800 5,140
Total 813.5 4,183,100
Damaged 8 735.8 (%) 4,654,900
9 202.3 1,216,300
1n 237.9 %) 1,901,100 6,600
Total 1,176.% 7,762,400
Fair 5 231.9 601,600 2,530
Total 237.9 601, 600
EAREH Poor 6 233.3 (&) 1,090,400
' 7 523.3 (%) 2,739,800
10 56.7 ) 352,800 5,140
Total 813.5 5,183,100
Damaged 8 735.8 (%) §,646,900
11 237.9 &) 1,901,100 6,220
. Total 973.7 6,546,000
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(4) Development Effect Index

ﬁevelopﬁéht Effect Index represents the social aad écOnOm;c
developmenp effect ibdex, but in this study onlylbﬁpulatibn
percentage of each r;ad tink has been used to représent both the
;ocial and economic deveIOQEGnttindex. -Developmen£ Effect Index
ﬁas been caléulated Ly multiplying the ﬁeight of populatién along

each road 1ink with the Road Level Improvement Index,

) Support Work Cost

(6)

In calculating the support work cost, unit prices per Km have been
calculated according to the surface conditions of road links. Im

calculation of the unit price, total ﬁrices for éach éategory have

been utilized.

The procedures of this calculation are shown in table 5.4.5% and

table 5.4.6.

It should be noted that support work cost estimated here does

not include the cost of the Bridges aﬁd of Indirect costs such as

administration cost.

Effect . Cost Ratio Yndex

Devel poment Efféect/Cost Ratio Index can be calculated by dividing

the Development Effect Index by the Support Work Cost.
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(D) _Priorlty Setting

. Following the above procedure it now becomes possible to set the
priorfties. In setting the priorities to the Road Links, generally
two methods can be applied. The first is the maxfmum effect method.

This aims at the maximun amount of effect. In this way priorities
is given to the road links with the largest figures of Development
Effect Index .

The second method is the maximum Effect . Cost Ratio method. Tt ains
at the most effective investmént of the fund. In this way priority
is given to the road links with the largest figures of the Effect
Cost Ratio Index.

In this study both methods of setting priority were applied. In
other words priority setting was conducted after figuring the

average of two kinds of tentative priorities.

5.4.4 Engideering Fyaluation of the Priorities

After setting draft priorities from the Social and Econoopic Developaent
Evalvation, the Engineering Evaluation is needed to lead the project to

a successful execution,

“-In setting the Kabupatens, the more desirable Kabupatens have been selec—
ted through the Engineerfng Crikteria (see chapter 3.2)

Thus at Kabupaten level the critical hindrance has been avoided in the
" engineerfng ffeld,

In executing the Project any kiad of engineering obstacles shouldrbe avoided
as far as possible especially at the early stage 6f support work. The
executfng capability will be improved through the experiences'of the

support work execution, and thus the successful operation in the early étages

will help to build self-confidence in the execution.
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As noted la chapter 5.4.2, any difflculties showld If possible be
avoided and these include problems such as low accessibility to surfaciag
waterials, poor avallability of'operétots and labovr, 10w accessibility
to the main office and poor availability of support from the wain office.

5.4.5 Local and National Level Needs

To finalize the priorities of road 1links after social and economic eva-
luation and engineering evaluation, the Local and National Level Reeds
were studied from the various sides of the project. Since the social
and econonic évaluation and engineering evaluation do not cover the
special local and/or national needs, these matters were scrutinized aad

amendment of the priorities condudted.

5.4.6 Priority selting for the Roads of the Project.

Deciding priority for the roads in the project was carried out using the

above procedures and Table 5.4.7 (for am exanple)

The result to set the priority for the 21 Xabupateas in this form are
given in appendix D-1.

VIh this work the surface conditions of all kinds of Roads weére evaluated
uvtilizing the data of Table 5.4.2 in the First iostance. The number of
Road Links was then decreased by deleting the links of which major portions
are in good or fair conditions already, or the portions in which the poorf
damaged surface conditions are insignificantly szall . Also the road
links, of which the lengths are 2 Km or less, were omitted to rationalize

_ the study. In selecting the road links for the priority settiag study,
grouping of links was conducted In cases where links were suitable to

be studied as one group.

In one case links were grouped as one as they consist of one continuous

route, TIn another case links were grouped as one as they form the road
network servicing the total area.
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As to the population of the fnfluential sphere of the road iinks, the
figures were gfvea by the officials of Kabupatens in a few cases but
in most cases the figureé were assumed from the data of population
densities of Kecamatans, and the link maps.

The priorities, derfved from soclal and economic developaent ‘evaluation
and engineering evaluation, were amended by local and/or national level
needs to some. extent., The extent of the amendmént can be seen fn

appendix D-1.

After priority setting of the Road Links ahown in Table 5.4.7, the -
priority 1ists of the road links of eiach Kabupaten were formed as shown
in Table 5.4.8 ( as an example , 0.K.I, Sumatra Selatan) and theé result

are shown in appendix D-2.

In some Kabupatens, modified alternative priorities have been proposed,
taking into consideration the execution program including the mobili-
zation schedule of the equipzent and the rationalization of transport of

equipment,

And also priority lists have been reviewed from the viewpoint of road
network balance, including the seguense of the priority links to the

avterial roads to ensure maximizing the function of each road link.

Some comments have been noted concerning these matters im thé form of
table 5.4.8. The out-coze of the study is shown in'appendixrﬂ—2._

Rith 1imited time and data the relative priority of the various links
have been established. Generally the results seem rveasodable, but it

is desirable to review the tables before execution.
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5.5

3.5.1,

(1)

(2)

)

)

a)

b)

c)

{5)

(6)

Equipment to be piocured and their Specifications.

General .

Since the Suppqrt Works in tﬁe Project will béifundamentaly
carried out by force aécoﬁnt, as wéll as the mechanized
construction method, the,negésséry nunbers “and tfpés of
equipment have been stu&icd;-the ptocédﬁte for which is
stated below. 7 ' : :

Considering the nature of support works in the Project,
bulldozers; wheel loaders, gradeéers, tyre rollers, dump-

trucks and portabie erushing plants aré proposed as the

Project's main eguipment.

The calculation of numbérs of main equipment, based on
the main suppori work #olume, average distance 2ud main-

support work perfod (3 or 6 years).

The c¢alculation of numbers of graders and dump trucks,

based on the length of roads requiring maintenznce.

The period (timé Span) of main support work is preposed
to take either 3 years or & years based on the condition of -

Total length of Kabupaten Roads to be supported in the first stage.'-

Linit of number of dunmp trucks (in other words, 1limit of
trafficability on hauling roads).

Execution capacity of DPUK (Public Works Kabupaten)}.

The sum of the nunbers calculated above 1is adjusted, based-
on engineering judgeaent, for example,? uvaits are proposed
as the minicum number necessary in the equipment goveras

the whole work.

In addition, some minor, but necessary, types of equipment,
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1)

(2)

(3}

%)

(5)

a)

such as mobile workshops and fuel tank trucks are listed,

In the calcutation of numbers of equipment the following

conditions and considerations were applied.

Limit of weight of equipment.

Considering the low beaving capacity, and marrow width of
bridges and poor geometric figures of Kabupatem Roads in

mountainous areas , the figufe of about 10 tons is proposed

" as the maximum welght of equipmént in transportable condi -

tion, except for portable crushing plants.
The weight of a portable crushing plant of 20 - 30 t/h
capacity, is 13 ton, so it might bé necessary to transport

it in two separate units.

Work efficiency of equipnent,

A rathér 10w work efficiency has been used for bulldozess,
wheei loaders and graders, but ordinary work efficiency for
tyre rollers and dump-trucks, taking into account the
existing technical level of mechanised construction in the

Kabupatens.
Daily working time,

Seven hours has been used in the study.

Numbers of workable days in a year,
The nuubers of workable days were based on the local weather

condition. Pléase see chapter 4 section 1.

Bulldozers.

Bulldozers are assumed to work

at guarrxy sites,
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b) for the leveling of and excavation of ¢obble roads,
¢) on esrth works .in a iimited” number Of Kabupatens,

During the actual work, it is proposed to work
pulldozers on the roads when they are not being used at

quarry sites.

{6} Portable crushing plant.

It is proposed to use a portable crushing plant at

all Kabupaten.

Crushing,ﬁlants can be used to obtain the appropriate
aggregate size even in those Kabupateéns where river gravel

is prevalent.

(7) Hydraulic excavator, with hydraulic breaker

Some of the uses to which hydraulic excavators, with

hydrauli¢ breaker can be put are as follows :-—

They can work effectively on the pre—crushing of
boulder or soft rock, for the preparation of crushing
plants at quarry sites, instead of using explosion and also

for trenching, loading and miscellaneous excavating tasks.

(3) Equipment for road malatenance.

A set of one grader, three dump trucks together with
an available Hacadam roller (not yet procured) are
proposed as the basfc unit of the malnterance equipment
fleet. _ _

In some Kabupateas, where cobbles are predominantly
being used on existing roads grader work is impossible,
and so bulldozers are proposed in lieu.
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5.5.2,

5.5.3.

(1)

(2)

(3)

Proposed Numbers and Types of Egquipment

Table 5.5.1 shows the number of equipnment in every Kabupaten
for graveling and maintenance work,

Table 5.5.2 shoes the numbers and types of equipment for every
Kabupaten.

Main Specification of Equipment

General specifications of Equipment to be procured, are
listed below.

Bulldozer

Operating weight 11 - 12 t, 100-110 PS
diesel engine driven, direct driven,
hydrauvlic operating angle dozer, tilt
adjusteent 300-400 nfo by rmanual,

standard crawler, with canony,

Hotor Grader Operating weight 9-10 t, 130 PS diesel
engine driven, blade length about 3.1 m,
Front 2 wheel, Rear Tanden 4 wheel, with
scarifier, tyre size front
and rear 11.00-20 10 PR, power control

hydrauliec, with canopy.

Tyre Roller-

Operating weight empty 8-8.5 t, ballasted
15-15.5 ¢, 90-95 PS5 diesel engine-driven,

nuzber of Tyres in froat 4-5 wear

3-6, tyre sizes 8.25-20 12 PR ov

9.00-20 10 PR all smooth tread, max. speed
over 20 knfh, with canopy, with water tank
{for ballast) and powered sprinkler, and

with compressor for charging with air.
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Fable 5.5.2.

List of Fquipzeot

S ; - .
Eslldozer ¥otox Tire ¥heel Duap Yates Postadle Fortable Portadle Poztadle Eand Eydriutic Hobile Poel sccvice Yusber of Wozber of
Grader Roller Loader Truck Fank Truck woacrete HixeCrushing Plant)Crushing Flan} Cozpressor pring Bizrer  Excavator Earkshop Tark Trock car Opcrater Briver
e 34 m 8515t 13 st o350 _2¢ -3¢ 7.0 a¥fat 33 4 it © o nd T
: 2500 0.3 w3 10-20 t/h | 20-30 th }7.0 a¥ata R LU st 3,500 2
- .. ——— T - . : h
2 3 2 ] 15 X =
. - 1 1 - 3 - 1 2 2 12 2
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5§ 1 - 1 i 2 1 i i 2 3 17 37
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Selatzn -2 2 2 2 3 ! 1 - i . 1 _ 3 _ Y . 1 2 1t 13
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ey Zelo 2 2 2z 7 20 1 . 1 _ 1 _ 3 _ ' 1 2 1n 25
Bolzang ] [ onait 0 ] - A7 7 T
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viAm - - —_-- - . - ) -
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. i 16
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Su—— R _ - = . 3- —T T T - . 1 ? 11 1%
g Eorelang 2 2 2 4 9 1, 1 - 1 ) 2 ) R S SN
| N [ - — gy - 3 2
Jezeponto 1 3 ? 2 23 1 1 . 1 1 - 3 - ___l_”_ PR I S, ! _17‘_ 23 -
- —f- - — — ] 2 2
STEAVES] Fealard 2 .3 F4 2 26 ’.' 1 - 1 1 2 ) 1 X . I IR l" 32
TENGGARA I - - — - T 1 2 25
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Table $.5.3.

List of Equiprent in Paovimce

Fiowince

Kusa ;
- . Szatra Sulawesd Salavest | Sulawest Nurter of
. Capa- Kizs Selatan Laspsng Tea%ga_l_'a Grara Selatan Tenggara Equipziat
Equipczat city Timar
"BAlMozer nt 5 9 4 5 2 4 42
Kotor Gredec 3.1 m 6 12 [} 3 F] 16 T T sa
Tyve Roller ’;gn‘ - & 9 [ 1 & 14 4 53
Vheel tosder |1 nd 4 K . . & 15 & 43
Duzp Truck 3.5t 34 91 79 3% 4 ¢3 56 370
Yiter 3,500 .
Tark Trock 1 2 4 2 2 2 7 2 7
Portzble k'
Concrete Kizer | 973 @ 2 4 2 2 2 ? 2 7
Fortable 1¢-29
Creshing Plant| ¢/n ! - - 3 2 1 - 7
Fortadle 20-30 .
Cru!;sln-;_ #last t/h ] & 2 - 2 6 2 17
Portable 1.0 -3I
Corpressor =in 2 4 2 3 . ! 2 e
Leg Driill xé ; )
B ] 2 2 - ] 2 2 17
fapd Ezaner 33 ¢ s 0 § 9 & 19 & 5%
E5 1
k1
Eydrazltic 3]:1:_ - 1 H 3 2 - 1 &
Excavalor Yer
Mobile t 21
Yorksbop 4 ? 3 2 2 ? ) ?
Focel Tack 3,500 7 3 25
Treck : 3 3 5 2 2 3
Service C=1 4 b § L] 5 1% & [ 3]
¥oxter of 2% 52 2 25 3s n 5 257
Cperator
¥aaber of 5 m 39 &8 56 123 57 542
Driver
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(4)

(5)

(6)

Wheel Loader : Operating weight 7.6 - 10,2 ¢,
82 - 103 PS dlesel engine driven,
bucket capacity struck 1 m3 over
heaped 1.4 - 1,6 o over, 2 froﬁt,
2 vear wheel, tyre size 14,00 - 24 12 PR
or 18.4 - 24 10 PR,'artiéuléted
frave, all wheel drive, dumping

clearance (dump angle 45%) 2.6-2.8 n.

Hydraulic Excavator with Hydraulic Breaker

Hydrauli¢ Excavator : Operating weight §.1 - 11.2 t,

79 - 90 PS diesel engine driven, buckedt
capacity struck 0.33 - 0.4 w heaped

0.4 - 0.46 m3, crawler proﬁeliing, all
hydraulic drive - 2 pump system, with

steel cabin,

Hydraulic Braker : Operating weight 360 - 700 kg,
" hecessary oil volume 50 - 180 1/min,
oil pressure about 140 kglcmz and
blow 280 - 650 blow/min.

Portable Crushing Plant (10-20t/h)

Total weight 10 t, 35-40 PS diesel enginé dfiven, trailer
wounted, crusher is ene, single toggle jaw crusher

(405x 255 mfm), vibrating screen douvble deck (900 x 1 880 ufm)
belt conveyor crusher to sereen belt width 400 mfm,

length approx. 4.5 m belt speed approx. 40 nfmin, trailer

4 wheel with screw jack, tyre size 9.00 - 20 14 PR, stocking
conveyor 3 unit belt width 350 mfe, conveyor leagth approx.

7 @, belt speed approx, 43 uf win. and gascline engine 3PS drivea.
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{7

(8)

(2)

(10)

Portable Crushing Plant (20 - 30 ¢/h)

Total welght approk. 13 t, 43 PS diesel engine driven,
trailer mtd,, crusher is one, single toggle jaw crusher
(510 x 280 m/m), vibrating screen double deck (900 x
1800 m/m), belt. conveyer crusher to screen belt width
450 w/m, length approx. 4.5 r, belt speed approx.

65 mf/min, trailer & wheel with screw jack, tyre size
9.00 - 20 14 PR, stocking conveyor 3 unit, belt width

' 350 mfo, conveyor length approx. 7 m, belt speed approx.

43 mfmin, gasoline engine ‘3.5 PS driven.

Portable Coﬁﬁressor

Total weight 1.6 - 1.9 t, trailer mtd, 65 - 80 PS
diesel engine drivea, compressor type is vane or screw,
ocutlet pressure 7 kglcmz, outlet volure 7 - 7.5 m3lmin,

tyre size 5.50 - 14 6 PR or 6.00 - Y4, trailer 2 wheel.

Leg Drill

Reight 30 - 40 kg, cylinder bore 66 - 68 mfw, stroke
approx. 68 mfm, air system, blow 1,800 - 2,400 blow/nin,

feed cylinder approx. 56 mfm, feed stroke 960 - 990 ofe,
air pressure 5 kgfcmZ.

Hand Harser

Keight 13 - 15 kg, cylinder diaveter 54 - 62 nfn,
stroke 37 - 55 wfm, usable shank 224 x 83 - 108 m/e, air
blow system, alr pressure 5 kglcmz, blow 2,300 v
2,100 blow/eain. :
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(11}

(12)

(13)

(14)

(15)

Portable Concrete Mixer

Total welight approx. 2 t, mixing capacity 0.3 m3,
gravity type, 15 PS diesel engine driven, trailer ntd.

Dump Tyruck 3.5 ¢

Vehicle welght approx.3.7 €, 135 - 160 PS dfesel

engine driven, vessel capacity 2,6 m3, drive type 4 x 2,
tyre size 7.50 - 16 14 PR and hydraulic rear dump

system.

Water Tank Truck 3,500 liter

Vehicle weight approx.3.7 t, 135 - 160 PS diesel engine
driven, tank capacity 3,50@ liter, drive type & x 2, tyre
size 7.50 - 16.14 PR, with powered spray system, and

with adequate pumping-up pump and hose.

Fuel Tank Truck 3,500 liter

Vehicle welght approx 3.7 t. 135 - 160 PS diesel engine

"driven, tank capacity 3,500 liter, drive type & x 2,

tyre size 7.50 -~ 16 14 PR, with adeguate charging
and supply pump and hose.

Hobile Workshop

Chassis and cab. 4 t truck chassis, total vehicle
wefght 2 t, 135 - 160 PS dlesel engine drivea, drive
type 4 x 2, hydraulic crane 2 ¢, steel workshop.

Main facility, eagine generator, alr compressor (.75 kw,
electric welder set 50 - 250 amp, oxy-acetylene welder
set, mechanic teol sets, pneumatic tool set, electrie
tools set, ceasuirng instrucent set, jack and other
blifving devices, clearing equiprent and tools, lubrica-
ting equiprent and tools, machining tools, engine repair

equipment and tools, electric testing instruments,
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battery service equipment and tools, tyre service

equipment and tools, sheet metal equipment and tools,

(16) Service Car

Vehicle wéight approx. 1.7 t, 100 - 130 PS gasoline
engine drive, drive type 4 x 4, tire size 7.00 - 15
6 PR,
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5.6. Consulting Services - .

Since the Project, the Local Roads Support Works in the narrow senseé,

1s the first project of mechanized work for local Covernment Level ¥I,

it is proposed to use consulting services in accordance with the OECF
Guidelines on' the Use of Consultants. -

(1) Hain Objectives of Consulting Services

()

The main objectives of the consulting services are:

a)

b)

to assist Bina Marga and the local agencies concerned for
the co-ordination of the Project, to secure the scheduled

progress of the Project.

to assist the local agencies to secure effective and
economic construction and maintenance methods through

training on four (4) model job sites.

Manner of Consulting Services

It is proposed as follows:

a)

Assistance of project co-ordination aad advice services.
It is proposed to carry out these services with two (2)
foreign and twelve (12} local engineers and other supporing
staff for about three (3) years. They will be baséd mainly

in Jakarta and from tice to tiwe in the Kabupatens conceraed.

In Bina Marga, the consultants will assist with the co-
ordination of the Project, and submit as necessary {proposals
and advice) to the officials concerned under the sub-

directorate of Local Road Develop=zent,

The consultants will conduck field surveys at the job sites,

to check the progress of work and give advice to the officlals

concerned whea necessary.
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b)

Thée Project Manager (1) is to be a civil or mechanical
engineer with more than 20 years experfence of road better-
ment andfor maintenance, preferably with experience in
government.,

The Senior Engineer (1) is to be a ¢ivil englneer or
mechanical engineer with more than 15 years experience of

road betterment andfor maintenance.

Assgistance of on-job training in the four Provimnces

Thegse gservices will be conducted by eight (8) foreign

-enginesrs for about six (6) months, at the beginning period

of the Project on 4 podel job sites in Surmatra Selatan,
Lampung, Sulawesi Selatan and Svlawesi Vtara (or Nusa

Tenggara Timur).

By éétting—up model job site in eachof the four Provinces,
a pair of engineers (a civil engineer and a rpechanical
expert) will be able to give officials and operaters
concerned the necessary advice to lead a model project to

a successful conclusion.

By preparing a model project, the officials concerned in the
Province and others in near by Provinces will be invited to

visit, and get the on-the-job traiuning.

The experts will keep an office in DPFU province or DPU

workshops, and may also give consulting services to officials
of other local road projects either in the office or on the
job site,

The officials ia the other Three Provinces , will get the on-
the—job training at one of the Four Provinces nared, aand will

also get consulting services from the experts of the four

Provinces.
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The (4) Civil Engineers are to have mwore than 10 years Ia
road betterment andfor maintenance, ---

The (4) Mechanical Engineers are to have more than 10 yeafs

experience in construction Equipment maintenance.

.(3)  Cost of Consulting Services .

The cost of consulting services is estimated as follows, the

- break down of which is attached to this réport as Appendix G-4,
a) Poreign _ 120 Man Months ¥220,0060,000
b). Lecal

Fngineers 432 Man Months
Staff 204 Man Months Rp. 1,063,769,000
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5.7

Portion of the Project requiring Forelgn Assistance

In the execution of the Project, it is proposed to ask for foreign

assistance for the followiang items ,

{1} Procurement of Equipment

Poreign currency should cover the cost of equipment and spare
parts, as well as thelr transportation cost until the arrival at

the port of entry to Indonesia.

{(2) Consulting Sexrvices.

FPoreign cutrgncy should cover the salaries of forelgn experts in-

cluding overhead and engineering fees and other reimbursible costs

such as international atr farve.
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5.8

Execution Schedule of the Projeck.

The proposed overall work schedule of the Project is shown in Fig,
5.8.1, ' |

Since the procurement and delivery of equiprent will probably require
9 - 12 ronths, the main support vork will start from the béginning
of 1981782 fiscal year. It is planned to complete the works by the
end of 1983/84 fiscal year in the following 14 Kabupaténs, narely,
Kaupar, Kepulavan Riau, Lahat, 0.K.U:, LIOT, Lampung Utara,

Lampung Selatan, Takalar, Bone, Sidrap, Pinvang, Polmas, Enrekang

and Jeneponto.

The main support work will be coepléted in the fiscal year of

_ 1986/87, in the vrecaining 7 Kabupatens, namely 0.K.1., Manggarai,

Belu, Bolaang Hoﬁgﬂndow, Gorontalo, Kendari, and Buton.
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The maintenance fs planned to start at the samé time as the main
support work.:lt i1s also first mecﬂanized?éaintenaﬁce work of Kabu-
paten ﬁoads, although its level of survice is coﬁsidered as the
lowest one,

The time required for the delivery of equipment is so tight, that iwn
some Kabupaten, éﬁuipmeﬂt could not possibly'arrifé at job sites

until the beginning of 1981/82 fiscal year.

It is, therefore, strongly recommended that all éffbrts'be rade Lo
shorten the delivery ti@e, In particelar ,.efforts/shouid be made to
minimize the Hith&rawalftiee froe Ehe port of entry (disembarkation)
a more detaild scﬁedule for the main support work.énd-ﬁaintenance of
each Kabupaten ié_tentatively proposed in Figures 5.8.2. - 5;5.22,

by reference to the priétitj of roads proposed in the section & of

this chapter.

it is alsﬁ'prbposed to carry out the pain suppori‘work at a relatively
slow speed in the-first year, u}th the speed increasing in following

years, as shown in Table $.8,1
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Table 5.8.%

Assumed Yearly Accomplishment of Mafn Support Work

Yearly accomplishrent of Main Support Work
Year (g)
3 year plaan 6_year‘plan

Ist 30 15
2ad _35 16
3xd 35 _ 16
4th - ’ 17
5th - 18
6th - S 18
TOTAL 100 ] 100
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5.9.

Recommendation on the Replacement and Construction of Bridges

A major prémisé of the Study was that bridge replacement and

construction works are excluded from the Project:

Howéver, both the inventory survey of bridges and the field
observation of the study team, clearly indicate that many

bridges are missing and sorme are alwost collapsed. The latter

' cannot bear the weight of thé equipment used by the Support

Works Project, a maxiwum of 10 mekric tons.

On the contrary, there are many crossings of Kabupaten Roads
with rivers in the flat aréas, vhere the equiprent can move
over the river bed in the dry season, for example, in the wmajor

part of Sulawesi Selatan and Lampung, but not in the wekt season.

It is strongly recommended that the existing, alrmost collapsed,
bridges are replac¢ed, and that bridges are constructed vwhere

they are missing and in order to carry out the Support Works in

the Project successfuly.

The necessity for the sinmultaneous implementation of the replace

‘of bridges canndt be over-epphasized, in fact advanced building

would be preferable.

The effect of the replacement of bridges is not limited to the

transportation of equipzent.

The effects and benefits are the avoidance, of increased vehicle
operating or standing costs assoclated with detours or ferries,
of production lesses from the interruption in the supply of
inputs and the marketing of outputs, of time losses by vsers of
the bridges, and thé avoidance of loss of social costs associated

with the failure of bridges, particularly in newly settled

comzunities.

New bridge will have the carriageway width of 4 m and be
designed by 10" or more design load.
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5.9.1,

5.9.2,

Present Status of Existing Bridges

The extensive inventory survey data of bridges, collected by Bina

Marga, have not yet been sommarfzed by the computer.

We have roughly summarized the bridge types and their condition
only, as stated in Section: 4.3.

Vore than $0% of the existing bridges are rated as damaged and in
very bad condition. _ ,
These damaged sections apply to either their superstructure, sub-

structure or both.

Most of the bridges receive no basic routine maintepance or support
\rorkS .

Most of the existing bridges have a bearing capacity of less than
10 tons, therefore, those classified as dangerous or collapsed

should be replaced by new ones with a 10 tons bearing capacit} at
least.

In the scheduling of the replacement of bridges, the topographic
and meteorological conditions of the rivers, espeécially the possi-

bility of crossing by heavy equipment, should be considered.

Type of Bridges and Construction

Taking advantage of the lo¢al situation and the availabilits of
local material can reduce the cost of the construction of bridges.
This is more important than considering theivr beauty.-

For bridge replacement, tiwber of steel (I-beam and wooden floor)
3,5 n wvide (4.0 m desirable) single lane bridges are recommended.
The I-beanm will have to be imported. However, the advantage of
this pethod of construction is that a larger nucber of semi-skilled
labour can be used, whether empoyed by local contractors or by the

DPUX themselves,

Reinforced concrete or Bailly bridges are excellent but they arve
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5.9.3.

‘more expensive,

Desfign Standard fer Bridges

Loading specification for rural bridges are not clearly ifadicated

-in bridge specifications.

In loading Specification for highway bridges (1970), live load
by the standard vehicle is represented in two kinds of loadings
i.ei, "I" load, which loads the entire carrviageway and '"D" loads,

with loads the traffic lane.

- However, it is considered that those live loads are very heavy,
having approximatély 1.4 tices of live load of Japanese highway
bridge specifications.

Taking present véhieleftraffic condition into consideration, it

" is recommended that a half (1/2) of the live load stipulated in

ihg loading specifications for highway bridges (1970) should be
applied to the bridges in Kabupatéa roads.

If those recommended live loads are applied to 10" span and
3.5" wide one lane bridge, 14 tons truck will be able to pass

on that bridges.

The DPUX have few experienced personnel (in rany instance, none)

in bridge and design. DPUP assistance is seldom provided and

this is understandable as they ave heavily comaitted to the
Provincial and National roads prograss and have little tice available
to support the DPLK.

Standatrd bridge drawings, desfgn standard, technical specifications
andfor guidance for low cost bridges such as tieber or steel

beam should be prepared by the Bina Harga.

They are very useful and convenient for the DPIX.

The span of tisher bridges should be less than § & in length.
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5.9.4.

Four wooden log stringers, of about 20 cm diameter and 10 cm

thickness of deck, will allow 10 tons loading for a 6 to 7 m span,

Cost Estimate

A rough cost estimate for bridge réplacement, has been based on an
average cost per linear keeter for a one bridge, obtained from cost

data avallable’ in ‘the Divectorate of Planaing.

‘Rough unit price pér meter for bridge replacement is as follows @

(Thousand Rupiah)

Expensive

Medium

; Cheap
District District ~ District
Riau South Sulawesi Lanpung
South Sumatra} North Sulawesi N.T.T.
South-Zast
Sulawes}
Timber Bridge 350 . . - 300 250
Steel Bridge 600 550 500

‘Ian this study for convenience sake, two kinds of briages, namely

timber and steel, are assumed to share half and half.

A rough cost estimate for bridge construction is shown im Table

5.9.1.
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Table 5.9.1, Rough Cost Estimate for Bridge Construction

Hooden Bridge Steel (1-beam) Cost
Province Kabupaten Construction Bridge Con - (Thousand of
(m) stuction (m) Rupiah)
Kampar 426 426 1,399,700
Riau
Kepulauan ‘
Riau 127 127 502,500
Lahat 348 348 838,000
0.K.1, 256 . 256 826,150
Sumatra
Selatan 0.K.U. 110 110 306,350
L.E.0.T. 27 27 241,550
Lampung 16 16 60,650
Lampus Utara
puag
Lappung 25 25 81,000
Selatan
Kusa Hanggarai 515 515 997,500
Tenggara -
Tiour Belu 348 348 670,700
Bolaang .
Sulawesi Mongondow 1,295 1,295 2,881,150
Utara Gorontalo 736 736 1,656,800
Takalar 7 7 47,150
Bone 708 208 473,000
Sidrap 44 44 109,900
Sulawesi
Selatan Pinrang 62 62 143,500
Polmas 181 isl 389,150
Enrekang 129 1729 283,950
Jeneponto 107 107 298,150
Kendari 143 143 655,450
Sulawesi _
Tenggara | 5 ton 51 s1 186,150
TOTAL 5,161 5,161 13,048,500
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6. PINANCING OF THE PROJECT

5.1 Review of the Allocated Budgets to Local Roads Development in the Last

Five Years.

Table 2.5.1 in chapter 2 section 4§ presents the zllocated budgets

to local roads by Inpres programs in the last five years.

The average cost per Km in 1979/80 ranges from 3.0 million Rps/Km to 12.5

million Rps/Kkm, wilh average of about 5.6 million Rps/Km (Table 6.1.1
refers).

From the point of view of eauvity, it may be said that in last five years

low éevelopcd areas such as Manpggarai, Belu, Enrckang etc. did not get
eaough of the budget.

The average construction speed per annunm , ranges from about 4 Kmfyear

in Manggaral to over 70 Km/year in Polwmas, averaging about 30 XKofyear
in the 21 Kabupatens.

Such speed is not sufficient when coasidering the local road conditiens
and the total.length involved,



Tabie 6.1.1 _An Analysfis oi [npres Budget (n 2?1 selectfed Kabuoatens

29730 | \ : Aveta,e.
. l9'2£?0 Budget Uniﬁ_CcsF E Cuns:ru%tion
Kabupaten : Budget (Thousand Rps. Syesd
Lengzh (Xm) {Thousard 2os per Kn {XafYeax)
Kampar 15.435 80,151 5,193 18.7
Repulavan Riau 19.067 150,947 1,917 20.%
Lahat 10.500 131,698 12,543 48 .2
0.X.1 67 .636 50,926 1,196 =1 .%
0.X.U 93.470 316,874 3,390 69.5
LIOT. 44,250 171,900 31,835 521
Lampunz ﬂ:a%a ~ - - -5e303
Laapung Selatan 30,650 £98,212 8,663 47 .4
Manggarad 4 .600 50,073 10,885 £.3
Betu 6.000 57,066 9,511 4.9
Bolaang Mongondow 17.199 144,159 - 8,386 19.0
Gorontalo 20.826 266,521 12,793 33.
Takalac 10.4050 73,101 7.032 6.2
Bone £5.305 324,590 i, 0358 3%.0
Sidran 10.700 28,9125 9,244 331.3
Piarang 16.737 143,329 2,357 i6.3
Polmas 32.000 155,200 2,985 11.s
Farezang -3¢0 5¢.012 3, 797 ,_2
Jenenonto 25.259 110,333 x,272 12.%
gendari i0.55h 139,934 3,353 12 .72
Baton 13 .900 i5G.3.5 TN 2T 4
Averzage - - 3.30n 33.%




6.2,

Cost Estimates of the Project

6.2.1.

CGeneral

Unit cost for each construction ftem has been established
using basic cost elements such as labor, material, equipnent,

administrative cost, etec.

The unit prices were computed In accordance with the following

criteria.

1) The estimates ave made on the assunption that all

construction works will be caxried out by District Public

¥orks Services {DPUK) themselves, {(so called force account

work operations).

2) 17he unit prices were computed under the economic conditions

prevailing in April 1980.

3) The cost was estieated for all pay items and was classified

iato foreign currency {indicated im Rupiah) and local

currency {indicated in Rupiah) portions.

Foreign currency and loecal currency components of each unit

price were computed based on the following classification of

‘basic cost elements.

The foreign currency component consists of the costs of:

- Equipzent (ownership cost and spare parts )

The local currency component includes the costs of:

- Equiprent (fuel, lubricant and other expenses)

Docestic materials

Hage of.iocal labour

i

Adeinistrative cost

|

Unloading and local transportation equivrent.



ey

6.2.2.

4)

The unit price of each work item is obtained by

accumnulating the ladour cost, equipment cost, material
cost, etc. for the item, and the vesult is checked against

recent actual figures for constructioen works in Indonesia,

The rates of exchange used to convert the Indonesian Rupiah

to Japanese Yen and US Dollar are;

Rp.620 = US$1 = ¥248,

Unit Price Analysis of Support ¥Works

1)

2)

Material Costs

The unit material costs are based on the inveantory of
unit cost data vhich was collected by Bina Marga,

These costs are shown in Appendix C.3 .

Equiprent Cosks

. The estimated hourly ownership costs are calculated based

on the estimated CIF upit prices at major porés and the
operation costs {fuel, lubricant and other expenses) are
based on the parket prices ia Indonesia.

Equiprment cost consists of ownership, operating and
indirect cost, which are calculated in accordance with

"Standard Cost Analysis of Road and Bridge No. 02/ST/BMf73".

Ownership cost and an item of spare parts in operatiag cost

are regarded as foreign currency cozmponents and the rest

are local currency.

Equipment hourly cost is shown in Table 6.2.1. and calcu-

lation rethod and detailed breakdown avre in Appendix G.1,
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3)

4)

Labor Costs

The estimated local labor costs are baseéd on the inventory

of unit cost data which was collected by Bina Marga and is
shown in Appendix C.3.

Pstimated local labor costs

Foreran Rp.1,500/day
Operator Rp.1,500/day
Labor Rp.1,000/day

Note: Operator's cost are included in operating cost of

equipment

Adjusting factor for local curreacy.

Taking local price condition into consideration, local
currency {local materials and labors cost) of wain support

work are adjusted in ¢onclusion.

The regional districts are classified into expensive district,

cpedium district and cheap district groups as follows;

Adjusting
factor

5)

Expensive district fediun district Cheap district
Riau South Sulawesi Lampung
South Sumatra North Sulavesi N.T.T.

South Fast Sulawesi

1.1 1.0 0.9

Bridge support work

Cost estimates for bridge support work ave prepared by
Bina Marga and are based on an average cost per linear
zeter of a one-lane bridge, as obtained on cost data

available in the Directorates of Planning,
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Cost data are as follows

Expensive district medium district cheap diQStict

Rp. 350,000/m Rp. 300,000/0  Rp. ZSO;Odalm

6.2.3.- Unit Cost of Main Support Work

Petailed calculation of unit cost of main support work and
mafntenance are given in Appendix G.2, and have reference

to basic capacities of equiprent given in Appendix F.l.

' The unit cost of each item is summarized in Table 6.2.2.
and the averaged cost of gravelling of each design category
in square meter, according to each hauling distance, is
summarized in Table 6.2.3 through Table 6.2.5.

Adninistrative cost is not included in these unit costs.
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Table 6.2,1. Equiprment Houxly Cost

(Unit: Rp.) in 1930°

Equipaent , P.S. Local Cost|Forelgn Cost Total Cost

Bulldozer 1 1t 100- 7,337 10,334 f;:;;;———_-_
Motor Grader 3.1 m 110 6,404 7,914 14,318

Tyre Roller 8.5-15% 95 5,633 6,605 12,238
' Wheel Loader 1 m? 100 6,028 7,056 13,084

Pump Truck 3.5% 100 2,791 1,830 4,621

Water Tank Truck 3,500 1 100 3,299 3,024 6,323

Fuel Tank Truck 3,500 1 | 100 3,367 3,183 6,550

Portable Concrete 15 1,691 1,758 3,449

Mixer 0.3 o3

Portable Crusher (jaw) 40 6,599 11,081 17,680
10-20%/h

Portable Crusher (jaw) 50 7,190 11,821 19,061
20-30t/h

Portable Compressor ' 75 3,035 2,253 5,288
1 r3/ein

Leg Drill 38 ¢ Bit - 614 430 1,044

Hand Haomer 38 ¢ Bit - 563 303 871

. ) ) 3

Hydraulic Excavator 0.4 m> 90 7,106 10,345 17,451

Hobile Work Shop 4t 100. 71,476 12,477 19,953

Service Car (Jeep) , 135 3,249 1,767 5,016
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Table 6.2.3.

Averaged Cost of Gravelliag excluding

Administration Cost in case of River Sand

and Gravel

in 1980  Rp/c?
b : - 1
S~ Lauiing Dis-i s t 0 13 l 20 - I 30
“mlgncc‘”_ e : : - : — ;
icy b ! - -
”Ei;ggcr;‘\~\ ? Lecsl Foreig% Local foreign lolel Forcign local Foreigf Local Fereigr
3 68.9 62.6 | 8.8 73.2 |100.9 83.7}117.3 93.9]148.6 115.0
Total 132 153 185 211 26%
4 103.5 94%.4 {127.5 110.1 150.6 126.0|176.4 141.3 | 223.5 173.1
Total 198 238 228 318 397
5 186.8 169.9 |234.7 201.4 |282.9 232.9)332.5 263.6)|426.7 327.2
Total 357 436 516 596. 754
6 293.0 266.9 1389.0 329.8 |485.4 393.0 |584.4 454.3 |772.9 581.6
Total 560 719 8id 1,039 1,354
F) 333.0 300.6 [38.6 369.8 |5344.6 439.3 |653.6 506.7 |861.0 646.38
Total 634 8038 984 1,160 1,508
8 449.4 432.1 $63.7 487.0 |618.4 562.2 |796.3 635.1 [1,020.7 786.7
Total 862 1,051 1,241 1,431 1,807
9 393.5  353.1 |537.4 447.5 [682.0 5%2.2 {830.6 634.1 [1,113.3 825.1
Total 147 985 3,224 1,465 1,938
10 627.0 551.6 |723.0 60%.5 |819.4 667.7 |918.4 729.0 }1,106.9 856.3
Total 1,169 1,328 1,487 1,647 1,963
1} 878.6 741.8 |974.6 804%.7 |1,071.0 867.9|1,170.0 929.2(1,353.5
1,065.5
Total 1,620 1,779 1,939 2,039 2,424




Table 6.2.4%.

Averaged Cost of Gravelling cxcluding

Administration Cost in Case of Crushed steone

with use of explesives

tn 1980 P
T T e — s - -
TSN\ Mauling Pigl > : Y 15 : 20 500 |
1 tande } . * — A___.' i ——
’hesign 3ol beezl  Fovelpn Local Foreion Lotal Toreiga tocal Foreign LocalForeign
' atepory N :
3 3318.4 113.3 134.3 23,7 150.4 134.2] 166.8 144.4}) 198.1 165.5
Total 232 258 285 311 364
4 178.1 110.5 202.1 186.2§ 226.2 202.1| 251.0 217.4) 298.1 249.2
Total 349 388 428 468 547 !
5 336.1 322.}% 3B5.0 353.6; 4£32.2 1385.1f 481.8 415.8% 576.0 479.4
Total 658 38 517 893 1,055 i
- - - — 2
6 591.5 571.4 | 687.5 634.3| 783.9 697.5] 882.9 758.8|1,071.4 886.1]
Total 1,163 1,322 1,481 1,642 1,958
7 661.4 635.6 767.0 704.8) §73.0 724.3) 982.0 841.7}1,189.4 981.8
Total 1,297 1,472 1,647 1,824 2,171.2
8 804.7 774.6 919.0 849.511,033.7 924.711,151.6 997.6|1,376 1,149,
Total 1,579 1,769 1,958 2,149 2,525
9 841.3 809.8 | 985.2 904.2]/1,129.8 993.911,278.4 11,561,3
1,090.8 1,251.8
Total 1,651 1,889 2,129 2,369 2,843
10 925.5 846.) |1,021.5 209.0|1,117.9 972.2]1.216.9 1,405.4
1,033.5 1,160.8
Total 1,772 1,931 2,090 2,250 2,566
1 1,177.1 1,273.1 1,369.5 1,468.5 1,657.0
1,046.3 1,109.2 1,172.4 1,233.7 1,361.0
Total 2,223 2,382 2,542 2,702 1,793
L - _— -
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Table 6.2.5. - Averaged Cost of Gravelling éxcuding

Administration Cost in case of crushed stone

from River
rp/r:?
in 1980
5 T ARRL I B : .
i S~kavling Dis-, 5 10 i3 29 30
; _Talance - — : - e e - T oo
Dggiggor;\\\ij Fogal Iareigy.Loca] Eareigh ;iccal} Foreign, local Foreignjlecal Foreign
3 103.2 102.9 ) 119.% 113.3 | 135.2 123.8( 150.6 134.0| 182.9 155.}
Jotal’ 206 232 259 786 338
4 155.2 154.8 | 179.2 170.5 | 203.3 186.4| 225.1 201.7| 275.2 233.5
Total 310 350 390 430 . 509
5 290.3 290.8 | 338.2 322.3 | 386.4 353.8| 436.0 386.5| 530.2 448.3
Total 581 661 740 821 978
6 499 .8 508.7 | 595.8 571.6 | 692.2 634.8] 791.2 696.1] 979.7 823.4
Total 1,009 1,167 1,327 1,487 1,803
7 560.6 566.6 | 666.2 635.8 | 772.2 705.3} 881.2 772.7|1,085.6 9i2.8
Total 1,122 1,302 1,478 1,654 2,001
7 , 1,267.0
8 695 .7 699.9 | 810.0 774.8| 924.7 850.0{1,042.6 922.9 1.074.5
, 074,
Total 1,396 1,585 ¥,775 1,966 2,342
9 703.8 715.8 | 847.7 810.2 | 992.3 904.9|1,140.9 996.8 |1,423.6
1,187.8
Total 1,420 1,658 1,897 2,138 2,611
10 833.8 783.4 | 929.8 846.3{1,026.2 909.5[1,125.2 970.8 |1,113.7
1,098V
Total 1,617 1,776 1,936 2,096 2,212
11 1,085.4 1,181.4 1,277.8 1,376.8 1,565.3
983.6 1,046.5 1,109.7 1,171.0 1,298.3
Total 2,069 2,228 2,388 2,548 2,86%
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6.2.4,

6.2.5.

6.2.6.

Cost Estimates of Main Support Work and Maintenance

Total cost estimate of the main support work and the cost

of the local currency portion are shown in Table 6.2.6. and
Table 6.2.7, respectively and.have reference to cost estimate
given in Appendix G.3.

The costs shown in both tables are those in 1980 excluding
administration fee and not yet adjusted with tocal conditions
and so Table 6.2.8. shows an adjusted local portion of the

rmain support work.

Table 6.2.9., shows the yeariy maintenance costs.

Cost Estimates for Unltoading and Local Tramsportation

of Equiprent

The ports of Pakan Baru, Taajung Pinang, Palembang, Surabaya,
Bitung and Ujung Pandang are proposed for wunloading of equ-
ipment. In particular Palembanp, Bitung and Ujung Pandang
have goed port facilities and divéct regular shipment.
Distances of local transportation are assuced from the ports
to the capital of each Xabupaten.

50% of total cost are added for unexpected expenses.

Transportation charts, unit cost data and estimated cost are
shown in Table 6.2.10, Table 6.2.11. and Table 6.2.12,

respectively.

Cost Estimate of Workshops

The cost of workshops in twenty-one selected Kabupateas

was estimated on the following conditions.
(1) ¥orkshop Area 1 ha

(2) Building

Q) 0 nx8nm Haia Building
(2) 8nx8n Subricating 0il House
(3)* 8mx8n Genevator House

(* 1f Necessary)
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(3) Building Specification

{1) Wooden Building

(2) Clearance from Ground to Eaves, 4 m
{3} Tiled Roof (4) Conerete Floor

(4) Main Building Partition

{1) Office Room, 8mx 8 n

{(2) Ware House (including Tool Room)

S8nxl1l6m
{3} Repair Bay, S8 mx 20 m

{4) Electric Room (including Space for W.C.),

8mnx 6m

{5) Facilities

(1) Office Room Desk and Chair 5 sets,

Book shelf 3, Long Besk 1, Chair &,

Kitchen Set 1

(2} Ware House Spare Parts Shelf 3,

Tool Shelr 1

(3) Repair Bay Pit 1, Work Bench 3

(4) Generator House Geaerator

5 KVA

(Diesel Engine Driven)

{5) Fuel Tank 7,000 2

(6) Loading and Washing Station 1

{6) Cost Estimate {(Excluding Land Cost)

o Building
(50 ax8n)+ (Bnmx 8 n)
464 52 x Rp 75,000/n?

o Fuel Tank

1,000 ¢ 1 set
o Fence

(100 i x 4) x 2,000 Rp/n
e Others

Escalation (10%)

Total

6-13

565
Rp 34,800,000

Rp. 2,560,000

Rp. 800,000
Rp. 40,000,000

4,000,000

Rp.4%,000,000

for each Kabupaten



{(7) Crand Total

Rp. 40,000,000 & 21 ~ =Rp.840,000,000
Plus. Price Escalation {(10%) =Rp. 84,000,000
Grand Total Rp.924,000,000

MHAIN BUILDIKG

H.C Tool
Rooa Office
< - . Room
&n Electric Repain Bay Waré House
Rooa
62 | 202 16m 8
2 > .
50a
—
—
SE 0 O oo O
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Table 6.2.9.

Yearly Maintenance Cost

(Excluding Adminfstrative cost)

in 1980
Yearly length Local Foreign Currenq Total
Province Kabupaten of maintenan-| Currency cy Component :(103Rp.)
ce (km) (103rp.) {103 Rp.)
Kampar 431 103,978 27,105 131,083
Riaw L epolavan Riau 331 79,853 20,816 100,669
Lahat 20 50,420 13,144 63,564
Sunmatra -
Selatan O.K. X 286 68,997 17,986 .86,983
0.K.u 212 sl,145 13,332 64,477
L10T 236 56,935 14,842 71,777
Lampuag Utara 187 45,113 11,760 56,873
Lampung
Lampuag Selatan 203 48,9713 12,766 61,739
Nusa Maagparai 310 74,187 19,495 94,282
Teaggara
Timue Belu 246 59,347 15,470 74,817
Sulawesij belaang - -
Utara Mongondow 429 103,495 26,979 130,474
Gorontalo 831 200,477 52,260 252,137
Takalar 169 40,771 10,628 51,399
Bone 251 58,141 15,1556 73,297
Svlawesi| Sidrap 192 46,320 12,014 58,394
Selatan Piarang 243 58,623 15,282 73,905
Polnas 125 30,156 7,861 38,017
Enrckang 114 27,502 7,169 34,671
Jeneponto 219 52,833 13,272 66,605
Sulavesi | Kendari 490 118,212 30,815 149,027
Teaggara Buton 353 85,16} 22,199 107,360
Total 6,057 1,461,239 380,911 1,842,150
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6.3 Estimates of local and Foreign Fuunds for the Project.

The total cost of the Projegt, facluding contingency allowances
and administrative costs, are estimated at about Rp 38,250 wmillion,
with a foreign exchange componeat of Rp 12,250 millfon ( Yen 4,900
miltion ), or 32% as summarfzed in tadble 6.3.1.

In the cost estieates, a 10 physical contingency for support work has
been included. '
Iin addition,a_loz of price escalation contiagency has also been pro-

vided for support work: Am adequate contingency has been included in

the procureaent of equipazent in local and forelgn curvency,unloading and
transportation costs and the consuvltiag services .

It should be noted that the estirate is based on the assumption,that the

whole of the support works will bé executed by the foree account works

operations.,

Cost estimates, for the eain support work, of about 4,100 Kma of-roads
and the maintenance of about 6,000 Km (in the first year 1981/82 only),
have been estimated as Rp 15,761 million and Rp 1,607 million
respectively on the prices in 1980. The cost of the pain support work,
including price escalation, is estimated as Rp 21,065 million. |

The cost estimate of the équipaent to be procured, by an Internaticonal
biddiag, is shown in Appendix F.3 .

Cost estimates for the consulting sexvices are based on the estimates
of the number of ran-months required for each task, taking Into account

the anticipated mix of foreign and local staff (refer to Appendix G.4 ).
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Table 6.3.1 COSYT ESTIMATES

Rp thousand

Local Foreign Total - Foreign
Proiect Element Cuurency Exchange otd Exchange
_ — Component (%)
A. Support Works
1. Main Support Work  af|15,761,229 - 15,761,229 -
2. Maintepance b/| 1,607,363 - 1,607,363 -
(in the first year
81/82)
3. Contingencies _ _ _
(a) Physical cf| 1,736,859 - 1,736,859 -
~ (b) Price Escalation d/| 5,464,533 - 5,464,533 -
Sub Total (A) 24,569,984 - 24,569,984 -
B. Equipment for twenty-
one Kabupatens
' ' (Yen 4,380,000)
1. Equiprment & Workshops ef] 1,083,044 10,950,000 12,033,044 91.0
2. Contingencies (Yen  300,000)
{a) Physical £/ 121,502 750,000 871,502 86.1
. ., 4 - 4 -
{b) Price Escalation g/ 84,000 (Yen 4,680,000) 84,000
Sub Total (B) 1,288,546 11,700,000 12,988,546 20.1
c. Consuléing Services
(Yen 185,76%)
L. Consulting Services 974,081 471,910 1,445,991 32.6
: (Yen 31,236)
2. Contingency 89,688 18,050 167,718 46.5
Sub Total (C) | 1,063,769 | (Yo" 328:888 | L.e13.760] 340
(Yen 4,000,000}
Total Cost (A+B4C) 26,922,299 12,250,000 39,172,299 31.3

al 10% administrative cost is included.

b/ 10% adninistrative cost is uncluded.

cf 10% of A.1 and A.2

4/ an annual rate of 10Z for A.l and A.2

el Unloadiang and transportation costs for eqipment and workshop cost {local curreney).
EI'SOZ of uwnloading and transportation cost (local curreacy).

g/ 10% of workshop cost {local currency).
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Estimates of Annual Fund Requirement

Table 6.4.1 shows local currency required for 21 selected Kabupatens

in the first 6 years of the Project.

Table 65.4.2. and 6.4.3 show the breakdown of total local currency shown

in Table 6.4.1. into main support work and maintenance respectively.

These local currency requiremeant are calculated using the same assumpti-
ons of yearly accomplishment described in chapter 3, section 8, Table
5.8.1 and of inflation rate described ia section 2 of this chapter , na-

zely annual rate of cost increase is assumed to bé 10 x.

Annval fund requirement reaches 7 billion Rupiabs in the-fitSt year of
the Project, that is the 1981/82 fiscal year. This is considered to be
tolerable, as the growth rate of the budget of Kabupaten Roads Supbort
Korks is significantly high { Rp. 13,000,000,000 in 1979/80 and

Rp. 40,000,000,000 in 1980/81 ).

S$imilarly, annual disburseaent plan of foreign curreacy 1s showﬂ in
Table 6.4.2,
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Table 6.4 -20

Annual Disbursement Plan of Forelgn Currency

Unit : Yen
1981/82 1982/83 1983/84 Fotal
Equipment 3,711,800,000 - - 3.?11,500,006
] Spare-Parts 334,100,000 - 334;100,000 _ 668,200,000
Consulting Services | 124,146,000| 46,548,000| 49,306,000{ 220,000,000
Others 277,000,000 23,000,000 300,000,000
Total &,447,046,000| 46,548,000 | 406,406,000 | 4,900,000,000
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6.5 Financing Program_pf the Project

Financing program of local currency required for the Project 1s stated
in the foregoing section,

Fioancing program of foreige currency required for the Project is as
follows,

(1)

(2)

3)

Budget and its Breakdown of Foreign Currency.

Equipaent ¥ 3,711,800,000.-
Spare Parts ¥ 668,200,000.-
Consulting Service ¥ 220,000,000.-
Cont ingency ¥ 300,000,000, -
Total ¥_4,900.000,000.—

Assuned Conditions of the Loan for Foreign Currency Disbursement
for the Procurezent of Equipaeat are taken as at Janvary 1981

which is the earliest possible date,

Anortfzation tero and grace period are assumed as 20 years and

10 years respectively.

The yearly rate of interest is assuvmed to be 2.5 %.

Repayment plan

Repayment is scheduled to be constant for the avortization term of

20 years.

First year of Repayweat 1992

Constant Awount of Yearly Repayment 3 ¥ 402,355,000.-
Last Year of Repayment ; 2011
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7. EXECUTION ORGANIZATION OF THE PROJECT

7.1 Responsible Agency of the Project

{1) Ceneral

As is apparent, many Ministries and local CGovernments are involved
in the Project. Fach Organization involved In the Project wmust
fulfill their duties, and for the successfull execution of the

Project it will be necessary for good coordination and coopera-
tion to be achieved.

In this chapter the responsible agency has been studied fvom the
view-polnts of road classification and existing respdnsible,agéncy,
equipment possessionand the execution system of Inpres for support

aid to Kabupaten Road.
(2) Road Classification and Existing Responsible Agency

In Indonesia the roads can be classified into rational road,
provincial road, ¥abupaten road and Desa voad. It is generally
conceived that the national roads connect the capitals of provinces,
the provincial roads, the capitals of Kabupatens and the Kabupaten

roads, the capitals of Kecamatans.

There are certain procedures to decide which the roads are national
and which provincial, bul also it is found that in special conditions,
road links which terminate at a ¥abupaten can someltimes be classified
as provincial roads. BHowever the Kabupaten roads studied for the
Project scea sonmetimes not to follow the principles noted above,

nazely to connect the capitals of Kecamatans.

It is supposed that this is caused by the lack of criteria for Kabu-
paten road throughout the country. It is found that in sozme Kabu-
patens the minor roads have been included in the Inventery survey,
wvhile in other Kabupatens even the major roads to connect Kecamatans

have been oaitted [roa the Inventory survey.



Concerning to the responsible éxecuting agéncy for the laprove-
ment and maintenance of the classified roads, the general con-
ception 1s shown ia the table 7.1.1.

Table 7.1.1 Ceneral Conception of the Responsible Agency

for Road Improvement and Maintenance Execution

Responsible Agency
Inprovesent - Maintepance
Kational Road R.B.O. D.P.U.P.
D.r.U.P,

Provinctal Road P.P.U.P. i D.P.U.P,
:
H i
! Kabupaten Road D.P.U.K, ; D.P.U.X.

Note 1. Some Kabupaten Roads are being handled by the branch
of DPUP at present.

It some cases, Kabupaten Roads are improved and maintained by the
DPUP branch.

‘But il:méy be said that, if sufficient funds were avéilable, DPUK
would handle all the work of Kabupatea roads. In 1979 the Inpres
of Support Aid for the Kabupiten Road system has been agreed
within the Four Ministries concerned and the Kabupatén organization
has been identified as an executing agency. It therefore seems
suitable and appropriate that the DPUK is considered a responsible
ageacy for the actual executfion of the Pioject, on condftion that
the technical ¢apability fs sufficiently streagthened to ensure

the successfull execution of the work.



(3) Administration and Haintenance of Equipment

The equipment to be procured for the Project under the loan of
-forelgn assistance, will he owned by the Central Government,
(Ministry of Public Works-Directorate General of Highways)

However, it is proposed to transfer the responsibility for
administration and raintenance of equipnent to DPUK (Public
Works Kabupaten) during the execution of support works.

Some agrecmeént would be necessary between Birectorate General
of Highways and DPUK to ensure that equipament is adequately

maintained and retuvrned to the owner at the end of the Project.

The number of items of heavy equipment distributed to each Kabu-
paten ranges from ten (10} to twenty {(20), and the nunber of

vehicles from sixteen (16} ko thirty-seven (37).

However, at present the DPUK possesses from one (1) Lo ine (9)
items of equipaent at present.

It is considered that Lhe possesssion and maintenaace of equip-
eent will be a heavy duty for the Kabupaten concerned. However
the possession and maintenance of equipment should be handled
by the same organization who is responsible for the actual

execution .

Equipment possession and maintenance by another organization
from the actual executing ageacy often leads to irresponsible

handling of the eguipmeént.

It is recomsended that taking the above mentioned matters into
consideration, the PPUK is the appropriate agency to possess and
raintain the equiprent. This recomnendation is subject to

the condition that the repair and maintenance capability of the

DPUK rust be sufficiently strengthened to easure the successfull

execution of the Project.



{4)

Summary of the study concerning the Responsible Agency for the
Project.

From the results of studies noted above and the curcrent practice
of Inpres projects stated in chapter 2, section 5, it is recom-
mended that DPUK should be the responsible agency for the opera-

tion and maintenance of the equipment.

The Ministries and Provincial Governments are also responsible
for the Project to some extent. To avoid confusion caused by
the remodelling of administrative systems, it seems desirable
to follow the present governmeatal systeam of Inpres of Support

aid for Kabupaten roads.

Basically this is subjeéct to the DPUK being sufficientiy

strengthened to enable them to execute the Project successfully.

It is importanl that each authority is aware of its area of
responsibility for the Project. To clarify this matter, Table
7.1.2 Tthas been prepared and it should also be noted that it is
proposed that the Project Manager will work exclusively for the

Road. Support ¥ork progran.



_Table 7.1.2. Responsible Agencies of the Project

Responsible Agency

Areas of Responsibflity

1. CENTRAL GOVERNMENT LEVEL

Min. of Home Affaivs :
Min. of Finance :
Min. of Public Works H
BAPPENAS :

all Four Minstries noted
above

2. PROVINCTAL GOVERMNMENT LEVEL

Provinceflocal Goverament
Level T °

BAPPEDA

B.P.U.P. :

3. KABUPATEN GOVERNMENT LEVEL

KabupatenfLocal Government
Level 11

Section ef D.P.U.P. :

4. EXECUTIKG LEVEL

D.P.U.K., Project
Hanager *

Responsible for managing the execution of support
work aid for Kabupaten Roads.

Responsible for applying for aid.

Responsible for planaing and technical management
of support work aid for Kabupaten Roads.

Responsible for general managing the plan of support
work aid for Kabupatea Roads under schere of Natio-
nal Development.

to decide acount of provincial and Kabupaten aid by
joint agreement.

As the head of local governrment level 1, vesponsible
for planning, managing, implecenting, supervising,
reporting and adninistrative discipline of support
work aid for Kabupaten PRoad=,

to assist the Governor, Head of Province/Local Go-
verncent level L.

to assist the Covernor, Head of Provinceflocal Go-
vernzent level 1.

As the head of local governrent level II, responsi-
ble for planning, wanaging, implementimng, supervi-
sing, reporting and adoinistrative discipline of
support work aid for Kabupaten Poads.

to assist the Bupati, Head of Kabupatenf/Local Go-
vernrent level 11,

Responsible for planning and executiocn of the
project, and pocessing and raintenance of equiprent |

®

It is proposed that the Project Manager should exclusively work for

the support works {the Project). Detailed proposal will be stated in

the following section 4 of this chapter.
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7.2.

Procurement Program of Equipment

The equipment proposed in Chapter 5, Section 5, will be procured
through an iInternational bidding, utilizing the loan from the Overseas

Economic Cooperation Fund of Japan.

Since there are no coaditions to the said loan, the conditions and
provisions of the bid should reet the requirerents specified in the
procuremeat vnder the OECF loan.

In order to minimize the equipment delivery period, it is proposed to

specify the ports of entry ( unloading ) im Indonesia as follows:

(1) .Port, Pakan Baru: Fquipeent For Kampar
{2) Port, Tanjung Pinang: FEquipzent for Kepulauan Riau
{3) Port, Palewbang: Fquiprent for & Xabupatens in Sumatra

Selatan and for 2 Kabupatens im Lacpung

{4) Port, Surabaya: Fquipnent for 2 Kabupatens in Nusa

Tenggara Timur

{5) Port, Bitung: Equipment for 2 Kabupatens in Sulawesi
Utara
(6) Port, Ujung Pandang: Equipcent For 7 Kabupatens in Sulawesi

Selatan and 2 Kabupatens in Sulawesi

Tenggara.

It is strongly recomm=ended that the international bidding starts
immediately after the signing of the loan agreement. It is estimated
that this will take place at the end of May 1930 or at the begianing

of June, in order to start the support works of the Project in April
1931,

7-6



The following schedule fs tentatively proposed :

Annoucement of bid July 1980
Excecution of bid September 1980
Award of contracts (bid) Qctobey 1930

Artival of equipment in Indonesia Januvary - April 1981
Arrival of equipment in each

March -~ August 198}
Kabupaten

It is also proposed to retain a part of the foreign currency from the
loan, corresponding to about half of the estimated spare parts required
and to use it for the procurerent of additional spare parts based on the

actual performance of equipment in the first ( few ) years of the Project.
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7.3 Execution Procédure of the Project

(1

(2)

Support Works by Force Account

The Support Wokrs of the Project is plannéd (o be executed funda-
méntaly, by force account {administration), although the coaven-
tional support works of local roads have been, and will be, executed

mostly by contractors {(refer to Chapter 2 Section 5).

The Directorate General of Highways, has a basic policy on the use
of force account for rovtine roadwork activities and rural road
support vorks, and on the use of contractors for rehabilitation,
betterment and construction of new roads. Generally speaking, how
much of the works it is desirable to do in-house, by force acecount,
vather than by contractors is affected by the nature and size of the

Covernzeat organizational structure that will be required.

According to the observations of the study team, dJuring the field
trip, there are differeat sizes of DPUK organizational structures

arong the Kabupatens.

- If any Kabupatens cannot carry out read support work by force

account, because of weak organizational structure, it is recowmended
that a part of works should be carried out by the local contractors

by lending then some egquipzent on a rental basis.

Necessity and Manner of Detailed Desipn

Since the estimate of construction quantity and cost used in this
study report is understood to be a preliminary design, detailed
designs are necessary before the execution of the support works

for each Kabupaten Reoad.

The word 'Detailed Pesign® of support works,for individeal Kabupaten
Roads is much different fron the one being used for conventional

civil works, such as betterment of roads.



For example, the templating of c¢ross sections at 20 m {or 50 m)

fnterval is not always necessary.

The most essential part of the detailed design, should be the

- establishment of a standard cross section, determination of the
tength of each standard cross section applied and the coéparative
study of the sovrce of aggregate.

The following is a tentative procedure for the detailed desigo

of each Kabupaten Road Link, excluding typical work such as

leveling of existing paving, side ditching etc.

(a) Determination of the width of graveling, considering the
technical standard and existing width.

(b) Deteraination of the necessity 2nd thickness of earth work.

(¢) Petermination of the partial improvement of existiag paving.

{3) Determination of the thickness of aggrégate.

(e) Determination of the necessity for and thickeess of shouldering.

(f) The establishaent of a standard cross section, based on the

result fron (a) to (e), and their applicable sectiosns.

{g) Determination of the construction volume by eultiplying the

area of cross section with the length of rcad section.

(h) Conduct a comparative study of the source of aggregate in

order to minimnize the cost and period of support works.
As the cost of the aggrepate and transportation often reaches a

half and a quarter of the total cost respectively, it is advisable

to conduct a comparative study of the souvrce of aggregate.
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3)

In the case of Manggarai, for example, at least two quarries of
diluvial deposite exist, quantity and quality of which are
sufficient and acceptable, A lot of quarries of boulders, both

in the rivers and the mountains, also exist. Whilst the former
only requires a loading cost, the latter requires an expensive
cost for crushing and leading, which is often, more than Rp8,000,-

per cubic meter.

On the other hand, the havling cost of the aggregate increase

aleost proportionaly with the havling distance. 7The average havling
cost of agpregate with 3 - 4t (smaller) dunp trucks is about

Rp 350.- per cubic nmeter - kilometer. Only a comparative study

of the different sourceés of the agprepate can detervine the rost

appropriate use.
it is also desirable to get advice and assistance, from the con-
sultants hired for the Project, to carry out such studies and

desipgn.

Bottleneck of the Hain Support Kork

Since the supplying capacity of the'aggregate will most probably
govern the speed of the main support work, it is recommeanded that
eaxizum use is vade of the appropriate size of river sand and

gravel, diluvial deposit, bauxite, and lateritic soil of good quality.

It is recommended that the crushing plants aré operated for a
longer period each day.

It is vore strongly recorcended to Increase the supplying capacity
of raw material for the plants ahead of crushing procvess, because

no portable crusher can crush cobbles bigger than 30 ca.

{4) The selective use of box and pipe culvert

In the calculation of the work volume and cost estimate In this
study report, it is assumed that the pipe culverts are of an 80 ca
diameter, as their prefabricated structure lessens the disturbance

of traffic during construction.
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Rowever, it is also adyisable to compare a pipe culvert with box
culvert under local conditions, especialy when consfdering the

discharge capacity.
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7.4, Adminfstrative Organization of the Proje¢t including Training

Progran

7.4.1.

General

It is recommended in Chapter 7.1. that DPUK (Public Works
Kabupaten) should be the responsible agency for the job-site
operation and malatenance of equiprent, subject to the
condition that DPUK is sufficiently strengthened to

providé¢ thé required capability to execute the Project.

With thé procured equipment the Local Read Support Works
Project will bée carried out by Force Account method in
order to develop DPUK's engineeving and executing
abilities.

However, it also requires various improverents in organi-
zation, since the present organization and manpower is

well below the standard required to meet the requirerents
of thé Project. This deficiency would easily be seen
because of the size of the project, the use of mechanized
work procedures and the adoption of the force account
rethed,

As noted in Chapter 7.1, 10-20 units of equiprent and 16-37

units of vehicles are expected to be distributed to each of
the 21 Kabupaten.

The impact of this nunber of equipment and vehicles will be
extremely large, because the present DPUK's organization
is as studied in Chapter 4.4., provided with an average
nusber of total staff of 50 and the existing road section

of it around 10 staff.

In this section, DPUK's aduinislrative organization is

studied on the view-points of:

- establishrcent of (new) road developrment section and

Project Manager.
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7.4.2;'

"= - 4ts suborganizations

-  number of employee
-  supporting system from DPUP
-  workshops, and

-  training

Estsblishment of Road Developmént Section and Project
Hanager :

First, it is recomzended to establish a road development

section to éxecute the support works.

The new section should be organized in the office of DPUK

as shown in Figure 7.4.1.

The head of the road development section should be nominated

as the Project Manager for the Project.:

Since the Head of DPUK is invelved in various works such

“as drrigation, existing road malntenance, house and building,

planning, etc., it is recozzénded that the head of the section
should be the Project Manager who is able to be engaged in

the Project exclusive of these items.

In the nomination of a Project Hanager by Bupati, it is
proposed that there should be some recocnaehdations from DPUP
(Fublic Works Province) on behalf of the Governor of the

Province concerned.

The Project Hanager is required to be a very talented and

reliable person if successfull execution is to be achieved.

Fe should be looked for at the provincial level and the head
of DPUP is a post sulitable person to recomzend the Project
Hanager. This will also help to ensure CPUP's willing

cooperation with the Project in the fields of technique and
personnel,
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Figure 7.4.1

Diagram of Administration

and Budget Flow
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¥ig. 7.4.2. Diagram of Recormend Procedure for

Appéﬁntmenf of a Project Manager
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7.4.3.

Figure 7.4.2. shows a recommended nomination precedure

for the appointment of a Project Manager recomrended.

Organization and Number of Employees proposed for the

New Read Development Section

It is proposed to establish one workshop, together with 3
other subsections manely, Administration, Planning and

Executing.

The nutber of percmanent and tenmporary employees of the new
organization i{s proposed to be 35 - 56 and 38 - 49 respecti-
vely, as shown in Table 7.4.1.

The numbéer of é¢mployees will therefore be between 73 and 105,
including teaporary oaes.

In Table 7.4.1., half of the drivers are counted as pernaneht
enployees and the rest as temporary workers. All unskilled

labour were counted as temporary employees.
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Table 7.4.

1.

Organization Structure and Required Number of

Employees of Proposed Road Development Section

Head, Road
Development
Section

[

Sub Section

Administration

(Acc0unting and
General affiars

|

Sub Sectl
Planning

) (Plan of P

Cost Estimates,

|

on Sub Section Sub Section
Executing Yorkshop
roject, (Operator,labor, (Equipment

Equipment and

Repair ,

" Sparée parts control,

and Operation Vehicles mana- Warehouse of mate-
Plan) gement) rials, fuel and lu-
bricating.)
' Adminis-| Plan- - - | ]
x\aE\\\\\\\\\x tration aing Executing horksbop Total
Office Head 1 1 i 1
Staff 1 1 1 2(Storage Contro}l)
2(Mechanical Repair)
2(Matevials,Fuels,
Lubxications)
1{Assistant Labor)
Total 2 2 2 8 15(with Head
of Section)
Job - Site
{Perrvanent 2-3{(Foreman)
Enployee) - _  10-20(0perator) - -
B-18 (Driver %)
Total - - 20 - 41 - 20 - 4%
(Temporary 8-19%(briver %)
Eaployee) - - 30 (Labor)
Total 38 - 49 38 -~ 49
Grand Total 73 - 105
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Although, such a large number of e¢mploye is indeed
necessary, but it may be more practical to start with the
least numher of permanent employees and increase the number
In accordance with the progress of the support works.
However, it is not recommended to reduce thé number of

operators even In thé early period, as this will result in

idle equipment.

A Project Mapnager in DPUK, will submit and receive
official letters through the Head of DPUK (for example

submission of Plan of Project will be conducted through the
head DPUK Refer to Figure 7.4.3.)

7.4.4. Supporting System from DPUP

In establishing the administrative organization and in
strengthening it, cooperation from DPUP is indispensable

in technique and personnel. To achieve this objective
instruction from DPU is desivable to wotivate DPUP to
cooperate to the full extent withD.P.U.K. for the execution

of the Project. (Refer to Figure 7.4.3.)

7.4.5. ¥orkshop
(1) Introduction

It is coasidered that mechanized operation with procured
equipment will affect the basic perforeance of the
Project. UNeedless to say, the adequate operation and
maintenance of equiprént is one of key factors to

achlieve the goal of the Project.
It is concluded that PPUK, should be the responsible
agency For administration and raintenance of equipzent

together with the civil work execution of the Project.

To keep the equiprent im good condition to ensure

efffcient operation, it is proposed that a suftable and
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Fig. 7.4.3 Diagram of Subnission Procedure for the
Project Plan
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Figure 7.4.3,

Diagram of Instruction on Cooperation

in Technique and Personnel
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2)

(3)

duly responsible workshop will be necessary as one of
subsections of the Road Development Section, It is
recommended that the workshop should be supervised and
controlled by the Projéct Manager though the organiza-

tion structure as shown in Table 7.4.1,

Tasks of the Workshop

At the responsible Agency for maintaining and repairing
the equipment, the workshop has to meet the requirements
of various types of Tasks such as lubrication, fnspection,
daily maintenance and minor repalrs, In order to keep the

equipment and vehicles in a good workable condition.

It is considered that the main tasks of the workshop

are as follows.

Tasks of Workshop

1. Adninistration and storage of equipment
2. Maintenance and repalring of equipment
3. Purchase, management and supply of spare paris

4. Storage and service of materials, fuel,

lubrication oil and so on.

Planning of Workshop

a) Location

The area and building of the workshop is generally
targe. 1t will therefore réquive to be located
outside of the quarters of the main office of
bPUK.
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b)

c)

However, it is preferable that the workshop is

located at a place rot far from the main office.

Kumber of Staff

According to the volume of work, the number of

staff may be flexisible, but the general éonception

of number is as follows:

{Staff oI Yorkshop)

~ Head of Workshop 1
— Spare Parts €Control 2

- Mechanical Haintenance
and Repairing 2

~ Storage and Service of
Hatevials, Fuel and

Lubrication OGil 2
— Assistant Labor "1
Total: 8

Area of Plot aand Buildiag

The necessary plot arvea of the workshop will éiffer
according to the nusber of items of equipment.

But from the general conception of the werkshop it
is proposed that the plot area is around one hectare
preferably in the shape of squavre. It is also
proposed that the building of the workshop is around
8 pmeters by 50 meters in size which is composed of

storage section, repairing space and office,

It is necessitated that fuel storage tank and

washing equiprment for vehicles is facilitated
inside the plot.
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d) Facilicies of Woskshop

To achieve a good and quick répairing service, a
mobile workshop is allocated to each RKabupaten.
Hith the mobile workshop, the necessary tools and
equiprment for most ushal‘repairs is available,

1t is expected that the modile workshop will be
utilized both within in the statie workshop and
also in the field

Cooperation with DPUP Yorkshop

The equiprent maintenance and repairing capability of
the DPUK at present is generally expremely poor.

In this situation, the willing coopération and
support from the DPYP WRorkshop is required.

DPUP Workshop should cooperate im the fields not

only of plamning and technique, but also personnel

arrangercent.

DPUP Workshop's cooperation is especially meeded in
case DPUXK is faced with:

(i) especially difficolt repair work,

(ii) requirement for rarely available spare parts,

and

(ii1) Procurezent of spare parts as a result of

unexpected danage.

The DPUP Workshop should also cooperate in the
training .
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