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PREFACE

fThis is the Kabupaten Report of the Fe831b111ty Study of the Local Road
.Development in the Republic of Indonesia for Kabupaten Mamuju in Sulawesi
Selatan’ Province. The report has been prepared by the- Study Team of
the Japan InLelnational Cooperation Agency (hereinafter called JIGA)

Based tpon a request frOm the Government of Indon981a, the Government
of Japan arranged for ' JICA to. conduct the Study .and JICA accord1ngly.
organlzed ‘a Study Team. The study was' carried out using  data whlch
were generally'prepared by the'Kébupaten,-routed through.the province,
ﬁnder the 1nstruct10ns of Bina Marga of the M1n1stry of Pub11c Works

and Bangda of the Ministry of Home Affairs.

Since the . study perlod was 11m1ted w1thout cooperatlon of Bina Marga,
Bangda and local governments of both province and Kabupaten in collecting

the data, the study would not have been:completed within the period.

The report'consistslbf:the results of the feasibility study and proposed

implementation programme of the local road development in the Kabupaten.

The simplified ‘economic féasibility evaluation methé&ology utilized
for the study was established by the Study Team in Phase 1 Study through
a pilot study of seven (7) model Kabupatens, and is described in the

Main Report.

The purpose of the study for the Kabupaten is mainly to estimate the
total Project Cost for the local road development but only 11m1ted data
_1s_avallable for study base. Therefore a detailed survey and design for
the improvement_ of - the Kabupaﬁen roads should be ca:fied out before

commencing the Project together with a review of this reporﬁ.
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(}hapter 1 BACRGROUND OF THE KABUPATEN

1 1 Topograph1c and Heteorological Condltlona

1.1,

. ;

Location and Topography

”Kabupaten Mamuju 13' the northwesteranst Kabupaten in- Sulaw931

'Selatan Provincg. It faces the Makassar Stralt on the west coast

1t is bordered on the north by Sulawesi Tengah Prov1nce, on the

'east by Kabupaten Luwu; and on the south by Kabupaten Tana ToraJa,

‘Polewali Mamasa and Majenc

" The “abppaten 1s_1solated from other regions, because three sides

the nofth -east and south, are walled in the steep mountain ranges,

namely the Takolekayu and the Quarles mountains, while the. west

‘side 1s towards the sea. On-the west coast flétlands'ﬁidely'expand

north- south formed by a number of river basins from the rivers

rlslng in the mountains. These flat areas are mostly covered with

swamps .

The Kabupaten has an avea of 11,058 square kilometers, approximately
15 percent of the total of the province. It consists administrati-

vely of & Kecamatans.
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1.1.2

Meteorological-Condifions

The average number of rainy days éﬁd the average ambunt of yeafly

rainfall in Kabupaten Mamuju are 84 days and - 2 202 i respectively\

One year- in the Kabupaten conglsts of a rainy season and. a dry
season, The dry season is fronl May through October - in . general.

However thls is varlable as Table 1-1 1 shows.

The number -of worklng days which is nqussary for . pianning' the
consrtuctlon scheduln in chapter 6 is estimated at_ESO-daYs_uéing'

the following formula’ based upon the daﬁa'shown in the table referred

to above,
_ WOrking ‘Days = 365 = Holidays -~ Rainy Days + (Rainy Days
' ' Holiday) + (0. 10 X Rainy Days)
365
Where = '

- Holidays consist of 52 Sundays and 13 national holidays; and

- 10% of rainy days are assumed to be workabie'days.

362



1eI0l

769t 19 86°T . 8L 60%°T 1€ 9v1°e oWl wiL'T 16

244 17 - - 8oz 01 AT 91 s0¢ 81 19quadsg
67¢ Mw - - - - 662 ST 191 Z1 ISQUBAON
L01 L - - Le - 4 161 01 - - 1240320 -
zeg 2l 9eT 9 - - 96+ 1 - - xaquesdag
- - 0¢ € - - sew 01 - - 1sndny
08¢ ¥ 66 6 - - 067 1 -~ - Ling
- - g5z 01 - . 981 ot 8¢ 11 aung
z5 3 ¥zl 9 9L1 8 XA €1 0% 8 e
- - 6T% ST 977 9 817 01 vEg 11 11ady
- - - ogt 9 657 8 €91 ot 9¢¢ 01 yoIeR
- - 012 L - - L1871 g bliE 071 fLaeniqeg
- - 08¢ 91 svy LT 641 01 4z 11 Lzenuep

() ey (wm) S (mmy () |
AA4NZH¢M mwdﬂ‘wﬁHﬁm AAﬁhZH%&.mHQQ %ZH&M AM%MZH¢M mhﬁﬂ ANIVYE TIVANIVE SAVA ZNIVE AH%&ZHéM.mhﬂﬂ WZMﬁm HINOKW

YR €861 7861 1861 0861 |

| _nlnmey : ROILVIS -+ NTZIVANEYN
o UeIE{3G TSeAEINg ¢  FONTAONA

SNOIIIGHOD TVIIS0TOHOILIR

1-1-1 1981

36-3



1.2 Socio-Economic Conditions

1.2.L Population’

- The populafion of KRabupaten Mamuju 1in 1984 was 124,315 which was

approximately 1.9% of the 6, 4?5'000 total - populatlon of Sulawesi

Selatan P10v1nce as shown in Table 1 2«1,

The population'density was 0.11 persons per ha which was much lower

- than

condltlons of the Kabupaten.

the provin01al density of 0.88 because of the geographical

-ihe:;ecent annu31 average:grqwth raﬁeﬂbf popu1étion of the Kabupaten

is  6:0% which is.higher

the national rate of 2.2%.

transmigration ?rdgramme.

than both the provincial'rate ofll.JZdénd

This may be a result of the on-going

The populat1on of ‘each Kecamatan and its proportlon ‘to the Kabupaten

population is shown in Table 1-2-2.

Table 1-2-1 POPULATION BY KABUPATEN
DESCRIPTTON _POPULATION . AACR  ~ AREA POPULATION  SURVEY
(%) (ha) DENSITY YEAR
: o {persons/ha)
KABUPATEN _
GOWA 368,552 0.6 188,332 1.90 11983
PANGKAJENE KEPULAUARN 224,630  0:6 111,229 2-02 1984
BARRU - 137,392 0:5 117,472 117 1982
SOPPENRG 239,335 0.5 135,944 1-76 1984
WAJO _ 379,948 0-5 250,619 1.52 1984
TANA TORAJA 340,015 0-6 195,000 1. 73 1984
- MAMUJU 124,315 6-0 1,105,781 0-11 1984
PROVINGE: ' .
SULAWEST SELATAN 6,278,200 7,278,100 " 1982
' 6,376,100 1.7 7,278,100 0:88 1983
_ 6,475,000 7,278,100 1984
JAWA TS.(Excluding B _ : : _
DKI JAKARTA) 91,126,900 1.7 13,159,700 6-92 -
INDONESTA 161,579,500 2.2 191,944,300 ' 0 .84 -
Notes
1. Sources:
Kabupaten;'Kabupaten concerned with the study
Province ; Jawa and Indonesia:
Statistical yearbook of Indonesia 1984, published
by the Central statistics Bureau. .
2. AAGR 3 Average Annual Growbh Rate.
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‘Table 1-2-2 . - 'POPULATTON BY KECAMATAN

Year : 1984
PROVINGE  : SULAWESI SELATAN
_KABUPATEN ~~ : MAMUJU |
KECAMATAN POPULATION PROPORTION
. L . (70)
'TAPALANG 12,162 9.8
MAMUJU 264,674 19.8 .
- KATLUKKU 36,437 29.3
KALUMPANG 11,204 9:0
BUDONG BUDONG 17,492 14:1
PASANG KAYU 22,346 18.0
TOTAL 124,315 100

365



1.2.2

Land Use

‘Although- the precise condition of 1and use in Kabupaﬁen Mamu ju

is unknown. because no relevant data were collected, an - outline
can be given from the_topograph1631 don6ition. '
The Kabupaten is ‘almost 90%. covered by forest or swampy areas and

there is ﬁo more than 20,006 ha of cuiivéted'érea'éccounting for

about 2%.
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1.2.3 Apriculture
The ¢ultivated -area. and food cxop pxoduction in Kabuparen Mamuju :
“in 1984 were 16, 490 ha and 61, 812 ‘ton respectively as shown in
‘Table 1-2- -4, 0f food _crops, the area. and productlon of paddy,
_whlch consists of wet paddy and upland paddy, was 12, 584 ha and
42,358 “ton respectlvely nhicb are 76.3% and 68. 5% of the total
_ food.. crops.f The yleld raté of paddy production is 3 37 ton per .

ha.. Thus, paddy is the most - ptedomlnant agr1cu1tural crop of the

_Kabupaten.

As the table shows, verage annual growth rates of area .and produc-
tion of paddy -in 1979 through 1980 were 3. 54 and - 10. 2% respectlvely -
which indlcate favorable development of the paddy product10n Upland“

paddy accounts for 54% of all paddy productlon in  the Kabupaten '
It is de51rab1e that product1V1ty of paddy increases and this depends'
'upon the future development of the vast swampland located in the

coastal area by means of planned dralnage

The p0pu1at10n of the agr1cu1tura1 sector which is -assumed 'ffom
7 the employment in the Kabupaten is 81. 5A of the total populat1on

as shown in Table 1 2-6.- Thus thlS is an agrlcultural Kabupaten

A futuré reguiremént for agriculture in the KabuPaten is recommended
to be the improvement of cultivated areas with progress of road
development and . the transmigration prpgrammé to obtain high

ﬁroductivity.
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Taeble 1-=2-4

KABUPATEN : MAMUJU

_AREA_AND_PRODUCTION OF FOOD CROPS

CULTIVATED AREA - -

TTTAAGR

12.0

2. Source

36-9

: Kabupateh'concerned with the study

ITEM 1979 1980 1981 1982 1983 © 1984 (%)
PADDY 10,743 10,068 11,179 ~ 10,401 ~ 9,982 . 12,584 3.5
~ OTHERS 4,944 2,405 3,582 . 2,080 . 3,740 3,906
TOTAL 15,687 12,473 14,761 12,481 13,722 16,490 . 7.2
PRODUCTION o
- . . . T  AAGR .
TTEM 1979 1981 - 1980 . - 1982 1983 1984 (%)
PADDY 25,383 28,678 21,348 34,404 34,093 42,358 10.2
OTHERS 12,771 . 3,896 . 5,678 12,443 13,313 19,454 8.8
TOTAL 38,154° 32,574 27,026 46,847 47,406 61,812 10.5
YIELD RATE
| o - AGGR
ITEM 1979 1980 - 1981 1982 1983 1984 (%)
PADDY 2.36 2.85° 1.91 3.3 342 3.37 - 30
Notes
1. AAGR Average énnuéi'growth rate



“Pable 1-2-5 AREA AND PRODUGTION OF PLANYATION CROPS
' Year : 1983 '

VROVINCE { SULAWEST SELATAN

KABUPATEN. TAREA PRODUGTION T T T
: (ha) “(ton) AREA PRODUCT1ON
GOWA - s o - -
PANGKAJENE KEPULAUAN ' 11,200 - | 'A;Dés 2.8 5.6
BARRU _ SR > . -
SOPPENG o - , - - -
w0 | 21,437 19,396 7.1 11.0
TANA TORAJA © 11,306 C1L,400 0 - Lo
CMAMUIY R A . SR
Table 1-2-6 - . POPULATION OF AGRIGULTURAL SECTOR
PROVINCE '+ SULAWEST SELATAN ST
KABUPATEN AGRIGULTURAL . TOTAL  DPROPORTION  AAGR SURVEY
: - SECTOR  -POPULATIGN : - (%) (%)  YEAR
GOWA - : 226,000 368,552 61.3 0,05 1983
PANGKAJENE KEPULAUAN 146,000 224,630 64,8 2.0 1984
BARRU / | 89,000 137,392 648 1.0 1982
SOPPENG _ 166,000 293,335 69.4  0.25 1984
WAJO - | 243,000 379,948 638 4.0 1984
TANA TORAJA 260,000 340,015 S TV S N 1984
MAMUJU 101,000 124,315 81.5 6.0 1984

Noltes
1. AACR : Average annual growth rate

2. . Source : Kabupaten concerned with the Study
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1. 2 & Other Economic Activities

Notable ec0nomic actlvity excludlng agriculture in Kabupaten Mamuju

1s only the fishery sector.

'Recently ‘the 'volume of foresrry productlon is teﬁdfﬁg ‘to decline

‘-probably “due “to the_ govérnment ‘policy _which .ﬁroﬁibits':éxﬁbrting

4'greéﬁ' w0odJ "It s fepdrtéd,‘that the production ‘in 1984 was only
approximately 10,000 tons compéréd_ with 'appfoxiﬁéteiy_ 51;600: tons
in: 1980, e . ' . :

" The. éuffeﬁt-‘gfowth_ of fishery production -ean ‘be seen from the
following figures. o o B |

1980 1984  AAGR (%)

“Cateh (ron) . 3,614 4,627 6.4
Notes 1 1 AAGR 7:-Average annual growth rate

2. Source : Kabupaten data

It is presuméd that ~approximately 3,500 tons per year are exported
“from the Kabupaten and it is expeétéd that the fishery sector will

prosper.
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1.3 Present Status of Rabupaten

S 1.3.1

Outline of Road Networks

In Kébupaten Mamuju there is. 'one. provinciq13froad which _1§ads to
Mamuju, . the KaBupateﬁ capltal from"thé neighboufing KaBupaten
However it does not act as a regional trunk road of Lhe Kabupaten_

because 1t ends at Mamu;u. o

Since the coastal areas of the Kabupaten are mostly covered’ by swamp
and the 1nland reg1on 1s mostly a mountainous area, Kabupaten MamUJu

i less advanced from the soc1a1 and economic p01nt of v1ew.

It seems that the main transportation system except at the south

end of the Kabupaten is. at present obliged to rely mostly upon the

sea. Kabupaten road networks are not yet developed and there is
only one'Kabupaten road_which runs toward the inland reglon, that
ie the road betweén.Kalukku and Karama ldcatedron the east boundary

of the Kabupaten;
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1.3.2 Road-Inventory

From the road inventory data prepared by the Kébuﬁaten, the number
and total leﬁgth of Kébupaten roads to be studied in Kabupaten'Mamuju
are confirmed as 17 links and 202 Km respectlvely, These figures

exclude Kabupaten roads with no data are not included.

According to the data the present status of the 'Kabﬁpéten roads

is as follows-_

(1) Density of Kabupaten Roads

The - density of the Kabupéten roads’ is 0.18 m per ha. This
is IOWér ‘than the national density of 0.48 m ﬁéf ha and
distinctly lower than 2.11 m ﬁer ha WHiéh 'is.-the ‘density in
'Jaﬁa Island, excluding DKI Jakarta, as shown in the.following

table. Thus, the Kabupaten 1agé behind in density of Kabupaten

roads.
Total Length Area Density
. £ &m ) (ha) (m/ha)
Kabupaten : Hamuju S 202 1,105;781' - 0.18
Province : Sulawesi '
: Selatan 2,730 2,104,377 1.30
Jawa Is.(Excluding .- 27,715 13,159,700 2.11
DKI Jakarta)
Indonesia 92,038 191,944,300 0.48
Notes : 1. The value for- the province 'is the total ‘value for

the Kabupatens included in the study.

2, The sources of data are as follows:
Kabupaten and Province : Bina Marga Inventory
Jawa and Indonesia : Statistical Yearbook of
Indonesia 1984, published
by the Central Statistics

Bureau

(2) * Kabupaten Road Surface Type

The type of ‘surface on the Kabupaten roads in the Kabupaten

" is shown in Table 1-3-1.

The legend used in the table is as follows:
ASP : Asphalt
KRK Grave1/St0ne/Te1ford/Water Bound Macadam
36-13



Table 1-3~1 ~ EXISTING ROAD LENGTH BY S'URFACE_TYPE
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TNH : Barth
LL - : Others

~ Comparison of the proportions of surface type in the Kabupaten

‘with other regions is as fallowsy

ASP KRK
~ Kabupaten : Mamuju' . 59,4 48.6
Province Sulaﬁeéi .
- ‘Selatan 13.0 46.0 41.0
Java.Is.(Excluding 56.2 25.0 . 18.8
DKL Jakarta) _ :
Indonesia. 26.0 26.6 474

(3)

Thus, ~in the Kabupatéh the there are no roads with asphalt
suffacing.” The proportion of low grade roads such as earth

roads and. others is fairly :high. ‘This means _that the road

‘classification in the Kabupaten is low. .

- Surface Condition of Kabupaten Roads

The surface condition - of the Kabupaten roads classified as

good, fair, poor apnd bad which 4&are shown as BA, 8D, RU and
RB respectively, are summarized in Table 1-3-2.
- Comparjison of the proportions.of the wvarious éurface conditions

of the Kabupaten roads in the Kabupaten with other regions

is as follows:

_ Good Fair Poor ' Bad
Kabupaten : Mamuju 19.3 28.2 48.5 4.0
Province Sulawesi

Selatan 41.1 27.3 25.8 _ 5.8

Jawa Is.(Excluding 45.6 29.8 i9.6 5.0
DKT Jakarta)

Indonesia 43.5 - 21.8 21.1 13.6

The surface condition.. level of the Kabupaten roads in the

Kabupaten is lower than both that of Indonesia and Jawa Tsland.
The. proportion in good conditibn-is'relatively low. Therefore
improvement of Kabupaten roads in poor or bad condition is

desirable.
36--15



-EXISTING ROAD GONDITION BY SURFACE TYPE

Table 1-3-2
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(4) Terrain Conditions of Kabupaten Roads .

The diffigulﬁy of" road dimprovement is’ mainly dependent upon

the terrain conditions,

-The 'terraiﬁ 'cohditions 'of~ the Kabupaten-,rqads,_'clagsified as

flat, hiily, mountainous and - swampy which are .shown as DT,

. BR, GN and RW, 1espective1y are summarlzed in. Table 1 3 3

The proportlons of terrain . cond1tions in -the Kabupaten are

31, O% flat 46.0% hilly, 18 0/ mountalnous and 5. 0% swampy
There .is not so much mountainous or swampy areas: i
Kabupatén,' so road construction is}_anticipatéd to. b

difficult.

1.3.3 Bridge Inventory

n . the

e not-

A bridge dinventory showing the ekisting-‘conditioh of bridges on

- the Kabupateﬁ roads in Kébppaten Mémuju Waé'prepared by ‘the Kabupaten.

others

The bridge types are classfied as timber, concréte, éteel and

which are shown in the inventory as KY, BT, BJ énd:LL respécfivély.
The inventory shown in Table 1-3-4 and Table 1-3-5 indicates a total
of 53 bridges with a total 1length of 538 m of which 19 or 35.8%
are tlmber, 5 or 9.4% are concrete and 4 or 7.5% are others. Steel
br1dges account for 25 or 47. ZZ.of the total On the other hand,
125 bridges with a total length of 1763 m are required to be newly
constructed. '

The number of existing bridges by span length is as follows:

Bridge Type o | ' : | :

' (3 (8 (o (12 (4 (6 (18 (20 (99 Total
Timber - 171 - - - - -1 - 19
Concrete . - 1 - 1 1 1 - == 1 5
Steel - 19 - - - - - z 1 3 25
Others 1 2 - - 1 - - - - - 4
Total 13 1 1 2 1 - 2 2 & 53
Thus, most of the existing bridges on the Kabupaten roads are timber

and steel, and the'nmjority of spanlengths is within the range of

3mto5 m.
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Table 1-3-3  EXISTING ROAD LENGTH BY TERRAIN CONDITION -
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“Table ' 1-3-4  NUMBER AND LENGTH OF BRIDGES
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Table 1-3-5 - NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE
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1.3.4

Traffic

Inventories of the average daily traffic.'(AbT)’.bn" the“:Kabupaten

roads in Kabupaten Mamugu were. prepared by -the. Kabupaten and are’

shown 1n Chapter 2.__

From the 1nventor1es, total value of average dally trlps by vehlcle
type and thelr proportlons in the Kabupaten in 1985 are summar1zed

as follows:

SEDAN . BUS . TRUGK  MOTOR-  TOTAL
S _ Lol ~ CYCLE C
Total Trips a6 2 32109 135
_Proportion (%) 24..34 1.06 <. 16.93 - 57167 100.00
“Source - Bina Marga Iﬁvehtofy. |

The proportions of'registeredIVehicIéé'by ﬁehicle'type are as follows:

~ SEDAN . BUS TRUCK MOTOR- - TOTAL

N CYCLE
Proportion (%)} . 0,00 6,09 5.74 88.17 100,00

Sovree : Kabupaten.

Thus, the proportion of motorcyles in 'the Kabupaten is by far the
hlghest ' '

From the above ‘tables the folldwiné can be observed:

- Number of total trips might be underestimated

- Proportions are probably reasonable.

Essentiglly, for _eétimation"of future traffic volumes past and
present traffic data together with the trend in the number of
registeréd vehicles are 1mportant ba31C: data. However the data
obtained for the study was traffic count data for each road link in

1985 and of low reliability.
Therefore the-fﬁture traffic volumes are estimated by the calculation

process recommended in chapter 3 of the Main Report.
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Chapter. 2 ~ ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT

2.1 Future Traffic Volume

2.1.1

Traffic:Groﬁthiﬂéte

The traffic growth rate uaed for estimation of the

volume on thEi Kabupaten roads was estimated by

' calculation process.,

Growth qfuProductiou Bagis MA™:

Annual Populaﬁion Growth ~ Growth of the Total
of the Kabupaten X Cultivated Area

Growth of Productivity "B" - .
\J/Growth of the Total . _ Growth of the Paddy p

Paddy Field Area Production per ha
Traffic Growth Rate: Initial estimated figure:

G '=.\/m_

Traffic Growth Rate GR ;Einal adjusted figure:

futuré traffic

tﬁe

\/GRi X Trend of GDP/Capita of the Province_Concerned

Results of the estimation are shown in Table 2-1-1.

following

Table 2-1-1 ' TRAFFIC GROWTH RATE ESTIMATION
FROV 1 SULAWEST SELATAN . KAB : MAMUJU
A)  Browth Rate of Papulatiun_ a T s.00 ()
)  Browth Rate of Cultivated Area = & H5.50 (%)
L) Browth Rate of Rice field . P RS0 (W)
- D) Browth Rate of Rice yleld rate R T.00 (L)
E) [Browth Ratarnf EDP / raplta . b 40 (L)
a)  Geomstrical Mean _-.( A }l. B} B 5.75 (-
b)) Geometrical Mean ( C x D} £ B.EH (L
£} Geometrical Mean ( a » b ) : r 4,489 (%)
) Beometrical Mean (cuw E ) H 5.5 (4)
TRAFFIC  BROWTH  RATE : G54 (%)
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,2.1.2 Present and Future Traffic Volume

The futuré.traffid volumes on the Kabupaten reads in 1998- for the -

‘Project life time of ten Yyears were estimated

formula :

Tn

. Whefé ;:

_Tn :

Lz

Te -t

r

.
i

Te (1 + r)nt

- Futﬁte'traffic vdluﬁéjﬁ years.later

Traffic volume in 1985

Traffic growth rate

by the following

1The results are shown in Table 2-1-2 together with- the traffic
‘volume in 1985. |
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Table 2-1-=2-- _ : BXISTING AND FUTLURE TRAFFIC VOLUME
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2.2 Benefit.

2.2.1

- Benefit Estlmatioh Method

-Generally, estimation of the benefit on each Kabupaten road due

to the ?roject was made by analyzing the: direct benefit l.e. the-

VOC  reduction benefit, which ‘was ‘estimated by comparing ''with

project”'and without project” based upon the future traffic volume

'on:thé‘foad However for the following road links it was decided

to estimate. the indirect benefit through the producer s surplus
benefit. ’ ' '

a) Road links with - present traffic volume (ADT) less than 60

equ1valent 4- wheel vehicles
b) Road llnks with no 4-wheel vehiéle'bpératlon ét presént.

The 1nd1rect benefit was changed into the future traffic volume

nd the VOC reductlon benefit was estimated,

The VOGC adopted for the estimation is shown in Table 2- 2 1.

Table 2-2-1 VEHICLE OPERATION COST ON KABUPATEN ROADS

(x)
SURFACE  CONDETION  SEDAN . BUS . TRUCK  MOTORCYCLE
ASPHALT ~ GOOD 104.7 86.2 - 85.4 15.9
Fair 125.5. 101.0 . 98.0 . 18.2
Poor = 164.1  135.2  138.5 22.8
Bad 222.1 202.0 205.0 - 29.1
GRAVEL Good = . 125.7 101.4  102.5 18.5
Fair (145.0 124.6 - 127.1 21.1
Poor 198.6 172.6 178.4 27.1
 Bad 242.7 228.9 = 231.2 31,8
EARTH Falr 201.8 180.0 -185g1 28.0 .
_ Poor C240.7 218.2 225.8 . 31.8
Bad 2649 278.0 281, 7 35.5
Source ¢ Bina Harga
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Table 2-2-2

BY THE PRODUCER'S SURPLUS
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2.2.2 Benefit

The benefit estimation was carried - out for each Kabupaten road;
Table 2-2-3 shows a sample of ‘the result of benefit eatimation.
In:the table .aurplua" and "WOC" show the espimation method=utilized '
“and IIT A, III B-1, III B~2 and III € show the'rOadVCIaésification.
‘Table ~2-2-3 _ _ E
RESULTS OF BENEFIT ESTIMATION
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Chapter 3 ENGINEERING

3.1 Des1gn Criterla and Specification

3j.la

3.1.2°

Ceometric Design Crltemia

Currently ‘& technical standard for improvement of Kabupaten roads_
i.e,. PETUNJUK TEKNIS TINPRES PENUNJANGAN JALAN KABUPATFN, TANUN
1984-1985 is establlshed bv Bina Marga o

The geometr1c d931gn crltexla Jin the above standard are 1ecommended
to. be . adopted in- general for the PrOJect. Followxng discussions
with Bina Marga, exceptlons to thls are allowed for Pavement width'
and pavement type .to mlnimlze the construction cost of the: Kabupatea

road 1mprovement, if necessary. The geOmetrlc design criterla adopred

for the PrOJect are shown in Table 3-1-1. The typlcal cqus sections

of Kabupaten roads are shown in Flg 3-1-1.

Loadlng Speclflcatlon

The LGADING SPECIFIGAlIONS -FOR HIGHWAYVBRIDGES BY DIRECTORAIE GENERAL

“BINA MARGA is Used in pr1nc1p1e as- the b331c spec1f1caL10n of loadlng

and the TECHNICAL STANDARD ‘FOR~ KABUPATEN ROADS = compiled by Blna

'Marga shows that ‘the deslgn 11ve load for brldges on Kabupaten Toads
' is 70%, of the Blna Marga 11ve 1oad : However, atter dlscu351ons

with Blna Marga Lhe f0110w1ng loads were dec1ded as the des1gn llve

loads for the standard brldges:of Kabupaten roads:

4. 50% of Bina Marga.live 1oad'(Hef§inafter BM 50) is.applied for

concrete and timber bridges Qnrroads of III A classification.

b. 10-ton truck load is apblied. for timber bridges on roads. of

IiE B-1, I1X B-2 and 111 C classification.
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3.2 Pavement Design

3.2.1 Degign Conditions
Fyom the_engineeringzdata.prepare&_by the-Kébﬁpaten.iﬁ'is noted that
the pavement structure of ' the Kabupaten roads seems to have been
_detérm@ﬂed'without adequate deéigns; therefore  the Kabupdten roads
‘generally have insufficient capacity, _The_standards;geﬁéfally,used
for highway pavement design such as Road Note 29, Road Note 31 and
AASHTO are not suitable for Kabupaten roads with small traffic
'vqlumes and loads. o |
Thereforé formulae suitable for the pavement .dééign ‘of Kabupaten
roads are recommended as déé@ribed*in'chaptér 5 of the Main Report. ..
The following are ‘important factors for the design of pavement -

thickness.,

1) Design Traffic Volume .
As the paveﬁent thickness is designed for each'foad'classification'

the design traffic volume of which the target year is 1998, is

adopted for each classification as follows:

Road Classification - Design Traffic Volume (vpd)
11T A - 1,000
111 B-1 500
111 B-2 200
III G | ' 50

2)- Strength of Roadbed

- The CBR value of  the existing roadbed is a very impoftant factor
for the pavement ”désign but no ryesults are available from CBR

tests on the Kabupaten roads.

CBR of the laterite is generally in the range of CBR 4 to 10.
However site CBR tests should be conducted before construction to

finally decide the pavement thickness.
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3.2.2 Pavement Structure

Fig._ 3-2-~1 shows the standard paﬁement structure adopted_fqr_ the -

‘Kabupaten roads.

Fig, 3-2-1 "+ PAVEMENT STRUCTURE

CBA ROAD_CLASSIFICATION ' = .
- we-t o We-2 o ule .
- PV I m_o '

N
8 o o <

SURFACE DRESSING ( ASPHALT)

it

'8ASE COURSE (CRUSHER - RUN)

-

SUBBASE COURSE (SANDY GRAVEL )
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3.3 Design of Bridges_and Othey Structures

3.3.1 Standard Bridge

There are so many bridges to be improved or to be constructed on the

Kabupaten roads in the Project Area that _it-fis very difficult to

" ‘prepare an individugl design for each bridge. Theiefore;

_standardization is recommended 4s being necessary . for the bridge

~design with conclusions as described below.

(1) - Bridge Txgé

1)

2)

3)

Superstructure -

The following two types have been'finaliy selected-witﬁ'the

. agreement . of Bina Marga after studying the actual rural
conditions of bridge construction. Fig. 3-3-1 jshows the

‘cross sections of standérd.types;

a, Timber ~beam bridge (hereinafter timber bridge) for :
roads class IIT B-1, III B~2 and III'C. '

b. Reinforced concrete T-girder bridge (hereinafter
RC-bridge) for roads class III A.

Substructure

Taking account of the actual combinations of super and
substructure types noted from the field survey, the
following two types afe_récommended as standard because of

ease of construction and economy.

" a) Timber pile bents for timber bridge

b) Rubble in Mortar masonry for RC bridge

Foundation

There is no information of subsoil conditions in the
inventory data.  However, timber pilesl of 20 cm diameter
are generally vecommended as piles of this type are in
CONMON USE. '

The piiezléngth is suggested to be a minimum of 3 meters
under the bottom of the foundation. - The length and number

of piles should be decided in order to be adequate for the

condition of the foundation materials.’

36-33



=

Fr—
Y
=

e wcr e e ien i e e

=3
rs
e e

T L i T v o e ey =
e

Y n A e L

[ oy Marimiiagtapamiot st T SR

o o n e o St 2 e em

e mr m a — — ei

S T

N e et

e e e

! L mare win e e it ]

[T S

To e

r
T
-
T
e
-
[}
'
[ g
e =

= |
< A\ ol
< W&
= ; >
OW_., 2 //
| ,
] i .l
g— “ .L_...wr|1 n
NN FIREANE? k!
d A Gl e W
| .W
|
3 L | . 3
- ZDQI¥E ZITEONOD CIOUOANIEY | . . IOQIWE WTINIL -

SEOIT¥Y CIVANYIS 40 SNOIIDIS SSO¥D | _ 1-€-¢ 814

36-34



(2) Bridge Width
ThE_effective_bridge widtha_for'the étandard'bridged.have been
~ decided as follows ~through discussions with Bina Marga
“.considering the actual width_of Kabupaten roads:
_a) .Timbér'bfidgé:* 4.0-m-in general
'b) RC bridge  : 4.5 m in general
© (3) . Span Length | |
‘The iange‘ofsspan lengths are determined as:
a) Timber bridge: 3.0, 5.0 and 8.0 m
b} RC bridge  : 3.0, 5.0, 10.0 and 15.0 m

3.3.2  Other Structure

Culverts and retaining walls shown in Fig. 3~3-2 and Fig. .3-3-3

are recoimmended as standard siructures..
(1) Culvert -

The following two culvert types‘ have been adopted for the

transverse drainage.

a) Reinforced concrete pipe culvert ¢ 80 cm -

b) Rubble in mortar box culvert with RC slab 80 cm X 80 cm

(2) RétaininggWall"

:VThe following two types of retaining walls have been adopted
" because of ease of construction,. economy and familiarity 'in
Indonesia. - '
a) Rubble in mortar retaining wall

b) Timber retaining wall

36-35



Fig, 3-3-2

STANDARD CULVERTS

80 x 80 RUBBLE IN MORTAR BOX CULVERTS

S NI I TS T I R

%o 80

REINFORCED CONCRETE SLAB

MASOMRY BOX CULVERT .|

ETER

<10

|20

' $ 80 RENFORCED CONCRETE PIPE CULVERT

REINFORCED CONCRETE PIPE CULVERT

EXCAVATION FACE

TR

'REPLACEMENT {SAND)

'v"«

" MINIMUM )

25 )

25
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- 3.4

‘Selection of Equipment Types

From the results of  comparison of two types of ‘Kabupaten  road

construction methods, i.e. -equipment intensive method and labour

intensive méthdd1gonstructidn meﬁhddSHEOf.majdr works were basically

decided as Qhown in Table 3-4-1.

Table 3-4-1 CONSTRUCTION METHODS FOR
- MAJOR WORKS

‘METHOD . RN © . . WORK TYPE

thipment Iﬁtenéive i -Eaftﬁwork, Base Course and

_ Subbase Course
Labour Inteﬁsivé' : B ‘Surface Dressing, Drainage, '

Bridge and Other Struclures.
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3.4.1

3.4.2

Poxnts to be Consxdered for the Gelectxon

Full con31deratlon was given to the- followxng points in studying the

a.

i selectlon of equ1pment type.

Most of the construct1on in the Progect is pavement works for

road lmprovement.

The pavement w1dth adopted is equal to or less than 4.5 m and

:therefore large sized equlpment is om1tted from the selectlon

process.

Equlpment should ‘be capable of with standlng the heavy ralntall

.and poor soil quallty. Equlpment for construction '1n swampy

areas is consldered if necessary.

Unlformlty of equlpment types - with existing equipment is

considered to facilitate repair of the equipment in the

_provincial work' shop.

Since the scale of the construct1on ‘is small and transyortatlon

of equlpment will frequently be necesnary, “wheel type equipment

has been selected as much as. possible as this can move by itself

or by being towed.

The road like to be improﬁed are scattered all over the
Kabupatens' and therefore a low bed truck or equivalent is
necessary for transportation of crawler type equipment. It is

desirable to protect the existing pavement from damage caused by

-the movement of crawler type’ equipment on the existing roads.

The capacity of the equipment has been decided téking into

consideration the construction volume and the combination of

equipment in the main work.

Combinations of Equipment for Major Works and Maintenance

The combinations of equipment for major works and maintenance are

listed in Table 3-4~2 and 3-4-3 respeétively.
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Table

3eh-2

EQUIPMENT

OF ONI WORK GANG FOR MAJOR

TYPES OF WORK

TYPE OF WORK

1.

2. Excavation & Embankment

EQUIPMENT REQUIRED

Site Clealing in Light

Bush

i) Normal- F111

Fill by Borrou

i1)
B Materlal

Fill in Swamp

iii)

Excavation‘tb
Spoil

iv)
Subgrade Preparation
Subbase Course

Base Course
Cement StaBilizing

Surface Course

. Concrete

.
‘2

Bulldozer 90 HP
Dump Truck 3.0 Ton

‘Bulldozer 90 HP
" Vibratory Roller 4.0

Ton {D&T) .

Bulldozer 90 HP

Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP
Water: Tank Truck
4,000 Ltr

Bulldozer 90 HP

-Wheel Loader 1.2 m3

Motor Grader 75 HP
Ulbratory Roller 4.0
Ton (D&T)-

Motor:Grader.75-HP _
Vibratory Roller 4.0

Ton (D&T)

Motor Grader 75 HP
Vibratory Roller 4.0

“Ton _ _
-Portable Crusher/Screens

30-40 Ton/H

Motor’ Grader 70 HP
Bulldozer:90 HP

Wheel Loader 1.2 m3
Flat Bed Truck 3.0 Ton

Asphélp Sprayer
Tyre Roller 8-15 Ton

Portable Crusher/Screens

30 40 Ton/H

Concrete’ M;xer'd.51m3
Water fump 200 Ltr/Min
Concrete Vibrator

3.3 HP

1-

1-

1-
1-

1-

1-

WheelILoader-l,Z'm3

wgter'Tﬂﬁk”Truck
4,000 Ltr

Wheel Loader 1.2 m3

Vibratory Roller

4.0 Ton (D&T)

Dump Truck 3.0 Ton

Water Tank Truck

4,000 Ltr

. Water Tank Truck

4,000 Lty

Water Tank Truck
4,000 Ler

Vibratory Roller

4.0 Ton (D&T)

Road Stabilizer
Water Tank Truck
4,000 Ltr

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton .
Hand=-Guided Vibratory
Roller 1004 Kg
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Table 3-4=3 . EQULPMENT OF ONE WORK GANG FOR MAINTENANGE

TYPE OF WORK . EQUIPMENT REQUIRED  '
Road” L . 1 Motor Grader & _
. 1- Tyre Reller 8-15 Ton .. . :
1~ Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton
1- Dumﬁ Truckf3;ﬂ-Ton

Bridge and Other Structure . ~ 1- Flat Bed Truck With Crame 3.0 Ton

3641



" 3.5 Workshop and Laboratory

3.5.1

3.5.2

Policy of. the Kabupaten Workshqp

A workshop. will be provided for _each Kabupaten. The funétidﬁ of
the workshop is Lo cope with requests from the . construction site. _
The main’ ‘gervice - will “be routine maintenauce while the secoundary

service will be light - repairs which - can be carried out by changing

. patts. Dismantling and assembllng of un:ts which need aetting or

adjustment uging_speclal equipment or_iac1lities:will not be carried’

out in.the Kabubaten'workéhup ~Such repairs are planned. to be carried

out by the provincial workshop or the reglonal Workah0p of Bma

Margao
Accord1ng1y the main tasks of the Rabupaten workshop are as follows.

1 Adm1nlstrat10n for and storage of equipment
2) Routine maintenance and light repair of equipmént
3)-’St0rage and supp1y-of spare parts

4). Operation of equipment including crushing plant.

Workshop Equipment and Tools

Equipment and tools for the workshop are recommended as shown - in

Table 3"5'_1.

Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS

DESCRLPTION N QUANLLITY

Upright Drilling Machine
Electric Hand Drill

Electric Portable Grinder

Bench Electric Grinder
Engineer’'s Vice

Set

1
1
1
Pisc Grinder i 1
]
. . 1
DC Electric Welder with Engine 1

1

Portable Hydraulic Jack, Screw Head

Hydraulic Jack

—

Grease Gun

Suction Pump for Oil Recovery

=N

High Pressure Grease Pump

continued
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3.5,

5

DESCRIPTION -+ = . : QUANTITY

‘Mechanics Tool Set, Meavy Equipment

'Pprtable Alir Compressor-
Electric Cord Reel, 15 A; 50 m
0il Méasure,'?élyethylene

Chain Block, 1 ton
Wire Rope (for sling), 1. 8 ton
E Wire Rope {for sllng) 3.2 ton

Brum'Opéniﬁg Spanner
Silicon Normal Charger
Tyre Changer Aix Operated
Tyre Service Tool Set -
Tyre_Pres$ure Gauge
Aﬁtdﬁatic Tyre Inflator

Plug Cleaner and Tester

Mechanics Tool. Set, Large Vehicle

Funnel 200 mm, Steel
Hand Truck (Cart), 4-Wheel
Nylon'SIing, 10 ton

Generator

'quM-.mmn—ww.-—-n-u-‘,—..r-‘r-ua—el—tr—-a—t»—ae-u

Laboratory

For qual1ty contrel of construction in the Prolect it is recommended
that' a 'laboratnry is provided _for' each Kabupaten. For _each
lahoxatory, provision of laboratory test equipment for the following

tests is recommended:

- --'Physical characteristic, compaction  and strength tests for

the road bed and pavement materials.
~ Slump and strength tests for the bridge concrete. -

in the laﬁoratory a fixed water tank should be provided for CBR

tests and curing of concrete specimens.
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The proposed laboratory equipment is liste

d in Table 3-5-2.

Table 3-5-2 . LABORATORY TEST EQUIPMENT -

DESCRIPTION

Soil Moisture Test Set (JI§ A1203)
Liquid Limit Set (JIS A1205)
‘Plastic Limit Set (JIS A1206)
Compaéﬁibﬂ Set_(JiS Al?idj

GBR Laboratory Set, Mechanical (JIS A1211)

Sand Density Apparatus (JIS Al214)
Aggfegate Test Sieve Set

Portable Céne=Penétrdeter
Compression & Bending Test Naéhine
Gylinder Mould (JIS AL132, 1108)

' Slump Test Apparatus (JIS A1101)

QUANTITY

I D e e e s S e e

To conduct the surveys necessary for road and structure construction

such as centering, profile leveling, crogs section leveling etc.,

the sufveying'eqﬁipment listed in Table 3-

5-37recomméﬁded.*

Table 3-5-3 SURVEYING EQUIPHENT
DESCRIPTION QUANTITY
Transit 1
Level 1
‘Stalff’ 3
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‘Chapter &  CONSTRUCTION AND MAINTRNANCE COST ESTIMATIONS
4.1 Unit Price

With regard to the unit prices of materlals and 1abor, the data were -
_collected from each Kabupaten through Bina Mar&a. The collected data
were COmpared with those of Jakarta using BAHAN BANGUNAN DKI+JAKARTA

MAY & JUNE 1985 compl]ed by PUSAT INFORMA?I TEHNIK PEMBANGUNAN, and
then finallzed '

4101 Uﬁit:Labour Price

The' .unit _lébour} prices of Kabupaten Mamuju and other Kabupatens

" in Sulawesi Selatan Province are shown in Table 4-1-1,

Table 4-1-1 . UNIT LABOUR PRICE
o . o ; (Rp)
KABUPATEN 'MAN  SKL  CAP - MAS. LAB DRIV  OPE
 Gowa ' 2,000 2,000 2,500 2,500 1,500 3,000 3,750
-Pangkajene Kepulauan 2,000: -2,000 3,000 3,000 © 1,500 3%500 3,500
Barru 3,000 2,500 3,000 3,000 2,000 3,000 3,500
' Soppeng ' 2,250 2,200 3,000 3,000 1,700 2,750 3,000
Wajo 2,500 2,000 3,000 3,000 1,500 3,000 4,500
Tana Toraja. 3,000 2,500 3,000 3,000 2,000 3,500 7,500
Mamu ju : 2,500 2,000 3,500 3,500 1,500 3,500 5,000
‘Average 2,664 2,171 3,000 3,000 1,671 3,179 4,393
Notes : . ‘
CMAN ¢ Mandur

SKL LAB : Skilled Labour

CAP._ : Carpenter
_'HAS : Mason

LAB . : - Labourer
DRIV : Driver

OPE : Operater
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h.1.2 UnitfPrice~o£4Ma£eriai&

Table 4=-1-2 shows the  unit price of materiéi# for Kabupéten Mamu ju

together with for otheﬁ Kabupatens .in Sulawesi Selatan Province.

‘Table 4-1-2 .~ UNIT PRICE OF MATERIALS -

o _ i._(RP)
FATERIAL . UNIT  GOWA _ VANGKAJENE BARRU  SOPPENG
- o . KEPULAUAN L
Bitumen _ 1, 275 - 250 32 250
- Asphalt 01 -~ L - 700 - 700 750 © - 700
Gasoline o 250 - 250" 250, . 250
Sand M3 . 4,000 5,000 6,000 5,250
Cement o bag 3,750 3,750 3,750 - 4,250
River Stone M3 4,000 4,500 6,000 5,250
Steel Moulds ~ = . Set 7,500 7,000 7,000 7,000
Timber - - u3 200,000 150,000 180,000 © 225,000
Pain o L 3,500 12,500 2,500 2,500
Reinforcing Steel ~  Kg | 750 750 . 750 1,000
Tying Wire kg 1,200 1,200 1,500 1,500
Equivalent Royalty M3 250 250 250 250
MATERIAL _ T UNIT - wAJo TANA MAMUJU  AVERAGE
i . . i . ’ - TORAJA )
Bitumen L 275 400 270 295
Asphalt 0il L 700 800 - 700° 1,000
Gasoline - o L 250 250 250 250
Sand L 5,000 8,000 3,500 © 5,250
Cement bag 4,000 4,500 ' 4,500° 4,070 .
_ River Stone M3 7,500 7,000 3,500 5,393
Steel Moulds ~ Set 7,500 7,000 - 7,000 7,143
Timber . M3 200,000 175,000 160,000 = 184,285
Paint ' L 3,500 2,500 2,750 2,820
Reinforcing Steel w Kg 750 1,000 800 825
Tying Wire . Kg 1,500 - 1,500 1,100 1,357
Equivalent Royalty M3 250 250 250 250
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4,.1.3 Hourly'Equipment Cost

. Thg hourly equipment cost ﬁbr_Kabupaten is.shown.in Table.4-1~3
Table 4%1-3

HOURLY EQUIPMENT COST

- PROVINGE ! BULAWEST SELATAN
KABRLFATEN ¢+ MAMUJU
R Unlr tRe) ¢ 485
CODE EQUIPKENT NANE CCLASS - (KC LOCAL  COST %)) ((4( FOREIRN COST 1))y TOTAL
K0 C '  ONERSHIP ﬂPERR!IﬂH Sug- TATAL ONERSHIF OPERATION SUB- -T0TAL £osT
Bulldozer 120 HP ML 19,025 15,336 7,269 1,034 8,803 24,139
Bul i dozer /Ripper. 10K 30 15,045 18,383 8,500 - 1,591 10,091 26,47
Swaap Bulldozer 120 WP 36 16,390 1,686 8,879 1462 10,541 297
Bulldozer - 90 HP- 197 10,213 10,470 4,94 - £50 - 5,568 14,038
Bultdozer /Ripper” 90 Kp Co U2 10,88 M08 §,300 0 992 4,292 11,373
Bulldozer 3 HP 0 7475 TS 3,500 - ARS 3,965 14,580
Buiidozer/Ripper &5 bp 193 7,97 8,080 3819 T 4,533 12,804
Swamp Bulldozer 30 ke U2 10,859 11,071 5,20 - w89 - 6,273 17,3M4
Swasp Bulidozer s5 HP b2 7,723 1,885 A050 738 . 4,808 12,693
Hotar Grader 110 Hp 7 14,007 13,086 6,909 - 1,295 8,214 21,400
Hotar -Grader B 92 8,842 903  ATIY 0 89 5,673 14,701
Hotor Brader &5 Hp 1712 7,085 7,931 4,300 804 5,104 3,04
Road Stabilizer N=IB0 ae 0 M 0 341 3,058 8,5% A28 - 9,022 12,780
Vibratory Roiler _ § ton oMb 3899 0I5 2,900 W 5,285 0 1,300
Hand-guide Vit, Roller 1000 Kg = 102 &% . 798 - 850 - 30 880 1,478
Tire Roller . - 8-15 ton 125 8,998 9,023 308 103 - 3,209 12,332
Vibratory Roller (D411 4 ko fHe - 3,999 4015 2,900 “3@5 03,285 . 7,300
Hand-quide Vib. Roller 500 Kg 72 415 347 00 - 210 a2b 1,168
Reugh Terrain Crane i ten A2 15,079 15,481 10,039 - 751 10,790 26,271
 Hiydraulic Excavator; Wheel  0.3a3 165 9,71 . 9436 . 4,109 546 - 4,855 14,09
~ Wheel Loader- . - - 7 L2830 9,43 9,917 7,019 934 - 7,933 17,870
Wheel Loader - 033 o 3,300 34800 2,9 302 2,571 4,052
Water Tank Truck 8000 itr, . - 103 3,499 3,003 . 6@ 124 . 992 5,595
Fuel Tank Truck 4000 1tr, 106 3,508 3,610 882 126 - 1,008 . 4,18
Dusp Truck = © 50 ton m 4,208 4,465 1,469 . 2100 - 1,670 5,144
Flat Bed Truck with Crane 3.0 ton & 3,736 3,805 1,717 128 . 1,845 5,450
Gump Loader Truck 12 ton o154 23,678 0 23,932 3,838 Rty 3,95 7,797
Dugp Truck 5,0 ton 23 . 1,43 7,37 2,189 3 2,502 9,87
Flat Bed Truck 3.0 ton 3 3,30 3,39 543 12 JBS 3,13
Portable Crusher/Screening — 30-80 t/h - 752 25,257 25,98% 19,800 2,502 21,302 = 47,291
Cancrete Nixer 0.5 a3 B8 2,555 3,203 5,400 3% 5,835 9,038
Water Pump 20 lain PA] 37 340 121 B 194 534
Cancrete Vibrator 3.3 HP 9 240 ‘w0 n 2 3 364
Asphalt Sprayer . B0 1tr, 123 B61 94 1,019 - 1% 5,168 2,148
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4.2 Unit Gohstruction Cost by Work Type

4.2.1 A11 Worka Except Bridgea

The uniL LOnBttUCtiOﬂ costs by work type, excluding hlidge construe~

tion costs,. have been estimated using the combination.

described in Clause 3, 4 and the unit - prices already listed.

“results are summarized in Table G 2 -1,

Table 4-2-1

ROV 2

e e e e e e

----------------------

Superstracture
Superstructure
Ruperstructure
Buperstructure
Superstructure

~Superstrocture:

Buperstructure
Superstructure
Superstructure
Super structure

Buperstructure

AN B g e

ULQWF&I EFIATQN

KAB b

UNLT COST BY WORK TYPE EXCEPT BRIDGE WORK

of

equipment
The

{TieberiBpan-3s;10T)
(Tiaber5pan- 5a;101).
{Tiaber Bpan Bay 107}
ITiaberiSpan JuyBH50)
{TisberjSpan SaBH50)
{TinberjGpan Ba)BH50)

{Concrete;pan SayBR50)

{Concrete)Spandday BHG0)

Bubstructure {Pieryfor Tisbery107)
Substrictere ihbutyfor Tiaberyl0T)
Substructure (Pierjfor. TiaberjBH30)
Substructure {Abutjfor TinberyBH50)
Substructure {Pierjfor Concrete;BN30)
Substructure (Abukjfor.Concrete;BH50]
Deenlitiaon of Bridge {Visber=)Tiaber)

Desolttion of Bridge (Tinber-)Eencrete) .

Desalition of Bridee {Concrete)

Haintenance of
Kaintenance of
Kaintenance of
Haintenance of

- g g

Tiaher -Bridge (Hew)

Concrete-Bridge: {New) '

Tisher Bridge {Existi
Concrete Bridge (Exjst)

CMAMUIY
_ {Rp!
LY LOCAL FORELEH TOTAL
a2 B850 3,842 56,332
2 BRI 42000 82,30
a2 M08 8,5 87,00
e m LI by
W2 THOM 5,008 76,208
Lz RT Bdkb Th3T
{Congrate; Span JujBAS0) g2 S4,B54 O B9,335 144,189
B T 56,035 89,771 155,004
{Concrete;Span AeiBNSOY 82 - 51,494 . 108,638 166,132:
[Eancrete;SpaniOagBi30) - €2 82,89 - 123,321 . 186,023
a2 . &, 12 145,197 212,309
RO - 437,406 - 35,420 492,630
RO  §,244,4¢1 163,285 1,407,746
CHE . 872,887 . 52,4 125, 131
ND 0,405,642 - 1B1OI8 1500560
MO 1,STS,479 47,969 2,000,488
HD 3,447,074 0 9,89 4,400,785
02 WL 148 15,992
a2 WSW O LA i5,992
i Bi,B2% 49,705 151,531
&2 9,588 44T 10,78
0?2 2,015 20% 4,0
"z 9,297 . 2,413 14,730
a2 4,914 7,390 7,304
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aeziz Bl‘idges

The ﬁnit'eﬂnstfuction costs by bridge type including the cost -of
“demolition of existing bridges are shown in Table 4-2-2,

Table  4-2-2 - BRIDGE COST
FROV. r SULAKWEBT SELATAN - AR 3 MAMUSU
_ ikp!
TTER gH1Y LOCAL FORE TGN TOTM:
Site Clesrdnce in Light Bush AR . . - 7
Subgrade Preparation ' - &l ! it 35
Hormai Fitl . al 1,93¢ RS 2,804 -
Fill in Swaep e} - 1.me 1,095 3083 .
Hormal Excavation to Spoil rJ 1,13 . Ca 1,655
Sub Base Course a3 L6 LIS 4982
~ Base Lourse ‘ ' ] 4,99 2,303 7,81
Shoulder = - .: 22 139 14 30
fsphalt Patrhing ' LY, RN 1,33 5,030
Surface Dressing {Singlel a? 817 sH 1,16}
:Sur!aca Dressing {Duuble) L Y4 178 B85 . 1,63
Earthi Drajn ' ] 11 I E L AR S T
“Earth Drain In Snanp lhy lachinel »} {,330 475 1,805
Pipe Eulvert DBOce . . e A0S AT 65,182
Hasonry. Culvert moxaum " 58,736 37,300 9,14
Retaining Mall and Ming Walt l?inher! ' 82 14,893 24 15,13%
Retalning Hall and Wing Hall (Hagunry! - ad 81,223 170 52,90
‘Gabiun Prutectinn 3 8,525 121 B,b4b
Hanual routine naintenance of road - ks 131,948 . 7,200 139,208
Rovtine saintenance aof earth read is 106,410 37,940 144,558
Routine maintenance of gravel road Kn . 21b,507 B8, 185 304,6%3
foutine malntenance of asphalt road K 149,900 133,900 503,800

____________________________________________________________________________________________________
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- Chapter 5 RESULTS OF ECONOMIC FEASTBILITY EVALUATION -

5.1 Preliminary Screening

ihe road 1inks o be _1mproved should be effectlve for development

of the ProJeCt Area ' The  road links where 1mprovements were assumed

to be inefficient for development of the PrOJect Area were generally

screened out using the follow1ng cut-off criteria.

(1) Very shqrt rqads, less than 2 Km long, which have no connectlon
with the trunk-road network. '

{2} - Roads not connected to the nétwork at any point

(3) _Unpreferred =roads, due to poox: sultablllty for trénspoftafion_a
'chpafed‘ to other existing alternative _roads serving the game

~ purpose. L ' . ' -

(4)"Road 1n good condltxon accordlng to the B1na Marga road 1nventory
which - lists improvement projects carrled out in the last two
or three years ' ' '

(5) Roads w1th asphalt surface 1n good condltlon

(6) .Urban rodds, except those formlng part of a longer route

(7). Roads serving single large organizations rather than the general
public ' . ' ' - ' o

(8) Roads with no inventory data

(9) Kébupaten roads also éssigne& as provincial roads

The rdad'iinks tq be screened out in Kébupaten Mamuju are shown in

Table 5-1-1. . '

gable 5-1-1 . ROAD LINKS TO BE SCREENED OUT

KABUPATEN : MAMUJU.

CRITERTA MO ~ ROAD LINK NO

(8)

07,08,09
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5.2 Evaluation

5.2.1

5.2.2

5.2.:3

Prlmary Analyala

The Kabupaten roads were class1f1ed by using the future traffxc

volume on the road 11nks in 1998. The prxmary analysls of the IRR

was carried out uslng ‘the conscructlon and malntenance costs.' Road_

-11nks where IRRs were more than 10%. were deflned as feaslble links. -

Results of=pr1mary analy51s are shown-ln Table 5-2-1,

Secondary Apalysis

From the infeasible road links evaluaééd'by the primary analysis,

 r0ad links where’ the IRRs were between 17 and IOA i.ér road links

which could become feasible if down graded . by . one rank, cim

'class1f1cat10n Were down graded and the costs re- estlmated.- Using

these costs, a secondary analy31s of_IRR was carried out. Road links
where these IRRs were then wmore than 10% were also defined as
feasible links. This reflected that even: though the road

c13531flcatlon was rather low the road 1ink should be 1mproved.

Results of secondary analysis are sh0wn in Table 5-2-2.

Rankingﬁof.Feaéibié Road Links

From the results of the primary and secondary analysis, road links

where the IRRs were more than 10% were selécted_aﬁd theiy NPVs and

'B/Cs were estimated. ~ The rankingﬁof‘feasible road links from the

economic evaluation are decided in the order of the NPVs, i.e. the-
larger the NPV the higher the road 11nk priority as shown in Table
5-2=3.
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Table 5"2“1 . RESULTS OF PRIMARY ANALYSIS

FROVIMCE  + SULAWEST BELATAN  KABUFATEN 3 MaMUIU

b b sk g B 48ty bt et it 5 T VS WAL Y ¥t o L St AL s T W AR AR B D Fimg Bt G5 UL St B £t b gl e P b btk e ke bt e S e e e e

LINKG MO LEMGTH - CLABE  IRR(H  REMARK
| 1 17 K IR - 00078 Surplus
2 14 ¥m 1. 0.078  Burplus
3 5 Km Ti1E-27 0,078 “Burplus
4 A8 Em - ITIR-Z 0,078 Burplus
5 13 Ew STIIE e TR O7B . Burplus
& L0 Em, S & § 0,078 - Burplus .
T 10 17 oo 111B-2 S 0L.078 - Burplus
11 12 1n 1113-2 LQ.078 Burplus.
2 15 Wm . 11IB-2 0., 078 Surplus
13 S 1T Hm CIYIC 0.078 - HBurplus
24 Em LE @ | N 0. 078 ‘Burplis
15 12 K ITIL. - Q.78 . Burplus
14 12 Hm 111G G.078 - Burplus
17 . 11 Em iric Q.078 . - Burplus
Table 5-2-2 ~ RESULTS OF SECONDARY ANALYSIS
Nil
Table 5-2-3 RANKING OF FEASIBILITY ROAD LINKS
Nil
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Chapter 6 - TMPLEMENTATION PROGRAMME

6.1 Implementation Schédule

6.1,1 Project Cbst

The total Progect Cost ‘for. the Kabupaten is composed of the cost

of construction and maintenance, supplementat1on as descrlbed later,

and workshep, 1aboratory and. survey equipment.

‘The total PrOJect-

Cost=fof_the'Kabupatén is summafized'in.Tabie 6-1-1.

Table 6= 1-1  TOTAL PROJECT GOST (1)

',;KABUPATEN MamuJu
(Rpx106)
R FOREIGN LOCAL S
COST o : CURRENCY " CURRENCY | TOTAL -
CONSTRUGTION 377 1,452 1,829
MAINTENANCE 6l 217 278
SUPPLEMENTATION 264 - 264
. WORKSHOP EQUIPMENT & TOOLS 28 - 28
LABORATORY EQUIPMENT 12 - 12
SURVEY EQUIPMENT 5 - 5
TOTAL 1,669 2,416

747

The total Project Cost can be divided into costs as shown in Table

6-1-2.
Table 6-1~2 : TOTAL PROJECT COST (2)

(Rpx106)
_ : _ FOREIGN LOCAL _
COST _ CURRENCY CURKRENCY TOTAL
" CIVIL WORK | 112 1,659 1,771
CONSTRUCTION & MAINTENANGCE 549 - 549
EQUIPMENT '
_SPARE PARTS _ 41 10 51
WORKSHOP /LABORATORY / SURVEY 45 - 45
EQUIPMENT
TOTAL 747 1,669 2,416

The cost for c¢ivil work is composed of the cost of labour and

materials, operation cost excluding spare parts,

transportation cost of equipment,

equipment.
 eanrP 36-53
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6.1.2 Proposed Road Links

(1)

_Rpad Link to be.Impréved:

The road links to be iﬁpfoved were generally selected. taking
into considetaciqn the following criteria:
- . (1) Feasible road links
- Feasible road 1iﬁk5-ftom'the'ptimary'evaiuatidn
. H.Feésiblé road links from the secondary evaluation
(2) Road links ‘selected from the engineering points of
view ' S c '

.(3) Road 1inks selected because. of basic'humaﬁ needs.

The road links fihéliy pfoposed toibe'iﬁproved in- the Kabupaten

are the 9 links with the total 1ehgfh of 133 km which‘is'ﬁbz of

 the 202 km total length of Kabupaten roads studied.  The

proposed road links ‘are shown in.Table 6-1-3.
Table 6-1-3 'ROAD LINKS TO BE IMPROVED

KABUPATEN : MAMUJU

REASON FOR SELECTION : ROAD LINK NO

Feasible

- Primafy _ -
- Secondary =
Engineering Point of View -

Basic Human Needs : . 1,2,3,4,5,10,11,12,13,

As_the'table shows there are no feasible road links from the
economic evaluation. ' Therefore the following minimum required
road links ‘are selected regardless of any result of economic

evaluation from the view point of basic human needs:

36-54"



= Road links which connect the Kabupéten capital with = the
Recamatan capital_ provided ‘the pppulation density of the

'_Kecamtan is_gréater'than_fhe mean for the Kabupaten; and

* Road links which are effective in providing more effective

~development from the road improvement.

fThé' order of proceeding ;wifh' the improvement of the proposed

‘road links dre decided as shown in Table 6-~1-4.

Table 6-1-4  'ROAD LINKS TO BE IMPROVED BY YEAR
PROV @ SULAWESI BELATAN KAB :  MAMUJU
YEAR LINK O (1t rate

_____________________________________________________________________________________

--------------------------------------------------------

---------------------------------
______________________________________________________________
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(2) Road Liﬁks.to Be Maintained
It is desfrébie that’ all Kabupsten roads are maintained.
However, hécau_ae of ‘the limitéd'bﬁdge‘t- it 1o rinevitable that
. .some. road lihkﬂ'in tﬁa'Knbu?atenG will be  left without
.maintenance fov. the time being, The:budgét should be vsed
for those which are effective in producing more useful develop"
menL of the Rabupaten through the roadldevelopment project.

The road 1inks to be maihfained arve finally proposed as shown
in Table 6-1-5,

Table 6-1-5 ROAD LINKS TO BE MALNTAINED

FROV v BULAWEBT BELATAN Knp 9 HAMUJIL

t 1000Rp }

-------------------------------------------------------------- D L T T L L L D LT T

LINK LERSTH BA 8D "R - RD ASPHAL ERAVEL EMRIH 16 AREA" RC ARER HRIDEE_' LOCAL FOREIGR  FOIAL
il ARed 1 T i 1) iKel  {Kal  (Kel HO - e2) HD i_nﬁ o cost (K1) S 11

------- Coma

R L A A O,

....... - PETLT

WomI 4 i

1 1L 0 H TO§ 47200 15 W00 0 7,091 B3 3,423 15,080
1 . 00 5.0 308 00 ? ) W0 600 3 TGS fM2 452 LI 518
LIRS R | Y R 2 B & % I N [ & 4 o000 7 Mo 3803 7,580 2,300 10,202
LR P AREES N I v D - R VB 0 H 5009 %00 5 600 B30 BB LM 14,25
12 15 W7 W I 0y ¢ 15 6 0 000 & N24.00 Y05 5,83 1,728 7S
1) 15 2.0 .5 b Wb [ | oo b 0 B0 DRRE 1872 N 11 1y B W31
BN .93 _ [ 15000 3 §SN.50 21,050 M 13 NR SRAN2
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6.1.3 Annual Construction and Maintewance-Gost .

The annual _aliocatiqn. of . the total construction: and maintenance
~cost in the five years .programme for Kabupaten Mamuju 1is finally
recommended. as - shown in. Tables 6-1-6 (1), (2) and- (3) -for the.

construction, maintenance -and total réspébtively;:...

The'proposed.constfdgtioﬁ cbét_is'Rp_l,SEQ x 10% and maintenance cost

is Rp 278 x 105 which is approkimétely.lézﬁof'ﬁhe'total expénditure.

~ Table 6~1-6 (1) 'GONSTRUGTION AND MAINTENANCE COST
| " (CONSTRUCION)
FROV ¢ BULAWEST SELATAM . KAl ¢  NAHUJU
[ URIT = 1000Rp ¥
TTEH C1988 ) . CHRBYY 1950 (A9RE ) - (1992 ) L VOIAL D
LOCAL  CURRENCY ] 110,683 W94 339 34,5 3,33 1,433,018 (78.4%) -
Owiership - Cost - 2,189 - 4,283 - 4,903 - 3,500 . y3;m- - 18,205 UL
Bperation Cost - 63,806 133,897  M5,4B3 107,434 98,963 549,103 (38311
Material Cost 3,509 19, $L,115 1209 W2 35, BT
Labour . Lost 18,742 5,412 76,000 104,90 85,353 43,518 (24.0%)
Contingency S BT 3EIs0 0 A3,5Ee 0 81 42,308 Be,SI6 (13,001
FOREIGN CURRENCY 1 47,318 Bl 486 105,901 B4, 140 76,875 5N (0.8
‘Ownership Cost 31,044 59,093 67,115 49,518 4b,504 253,376 14400
Operation Cast 4,4% 8,434 9,39 6,009 5,448 35,506 09,001
Haterial - Cost 5,602 3,330 15,654 16,038 13,797 55,221 ti4.0%)
“tabour  Cost b 0 0 0 0 ¢ 10,00
- Tontingeacy by 472 10,629 13,813 10,975 19,021 51,606 113.0%)
T0TAL EOST o 157,999 350,973 139,828 478,694 404,240 1,828,736
Ownership Lost 13,235 63,378 72,018 53,019 49,930 270,500 (4.9
Dperation  Cost 56,100 142,131 159,802 14,43 105,410 584,489 {3200
Haterial Cost IRTRTH 13,215 78,769 164,033 107,209 380,387 (21.3%)
Labour  Cost 18,942 56,412 76,870 104,91 B,353 343,510 {1881
Contingeniy 20,409 15,119 57,369 62,438 - 52,336 236,531 (13.00)

........................................................................................................................
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Table 6-1~6 (2) . -  CONSTRUCTION AND MAINTENANGE COST

(MAINTENANGE )
FROY @ SULAWEST SELATAM KaR o MAMUJU
T tOﬁGRp }
LTEN -, S L T BT SRR )y« IU!AL >
LOCAL CURREMEY @ . VA5 AR007 21T 49 AL 206,835 (7820
" Ownership Cost . Sz sl amn 806 & 2477 (LAm
 Dperation Cost 10,2% 2,85 4,58 WM 50866 120,778 (56,20)
Material Cost L 3,474 3,359 L s 2,507 (%
taboer  Cost. . 5,900 . 15,08 - 33,75 - 18,072 20,203 - 70,071  (32.8%)
FOREIGN CURREWCY : - 490 26 12,068 13406 15,98 60,553 (281,
Ownership Cost 4,200 1,228 10,43 12,291 13,06 50,980 ' (64201
Operation Cost 154, 1,194 1,089 1,38 1,39 5,460 - 9.0)
Naterial Cost - 260 798 731 m 1,519 1,005 { 6.5%
Labour.. Cost o0 B -0 B | 0 0 teon
TOTAL COST . : 2,3 W33 MW W TR 277,38
Ownership . Cost BB LTS 10,737 B 13,450 SIS . (9,30
Operation Cost 0,09 28,080 25,617 30,830 32,259 I, 145.90)
Material Cost - - - 1,390 1472 1,09 459 {1,005 0 25,612 (9.2

Labour . Cast 5,904 15,03 13,75 14472 20,03 71,071 (2581

_________________________________________________________________________________________________________________________
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Table 6=1-6

(3)

CONSTRUCTION AND MAINTENANCE COST

{TOTAL)
FROV @ BULOWEST SELATAN KAR @ MAMUSU
( UNIT ¢ J0OORp 3
1TEN C10Ry . CIUE Y (10D LI Iy ¢ TOTAL Y
LOCAL CURRENCY R, 35,50 Ib0M 444,407 385,450 L,M9851 UBIM
Dunership Lost - 20 A 53 Nl 3,960 70,682 L3
Operation Cost 732 160,553 0,010 13,726 129,829 470,380 (0.7
Naterial Cost 12,620 43,619 6hATA 130,972 102,998 356,483 © (20.8%)
Labour  Cost B TLME 90,626 120,033 106,55 414,609 (25.1%)
Contingency WA 35,15 3,95 . 5t4e 12,308 185,916 - U130
FOREIGN CURRENCY 52,25 . VA2 17,980 98,50 0 R0 45,22 @l
Ounership Cost Wz 03T I SLE0Y 59,620 304,356 - (66.74)
Operation Cost §,950 9,628 10,408 8,147 7,04 40,978 (9.00)
Material Cost 5,802 1,128 16,385 17,815 15,316 59,32 13.01
. Labour Cost 0 -0 ¢ o 0 ¢ {080
Lentingency 5172 10,629 13,813 10,915 10,027 Si,aib (11,32
01AL CosT 180,392 410,298 494,028 542,947 . ATB,AST 7,106,122
Ownership Cost VM3 TSU3 8,55 85,916 63,381 - 325,038  (15.47)
Ogeration Cost 8,792 170,181 180,419 184,873 137,670 ML,935  {35.6))
Naterial Cost 19,502 47,08 B2,857 048,587 118,310 415,009  U%.8%)
Labour - Lost 2,816 70,440 90,626 120,135 108,556 414,609 (19.7%)
Contingency W,609 4,79 5,368 t2,438 B33 23,8t (13N
LA

~ { Contingency
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6.1.4 Constructionwandeaintenance?Eqpipment*Cosﬁ

(1)

(2

Required Number-of Equipment °

- The required numbers of construetion equipment for Kabupaéen

' Mamuju - are estimated from- the. annual  proposed construction

quantltles as shown in Table 6-1-7.

The: proposed numbers of equipment to be purohased are finally

-'decided oons1der1ng the follow1ng number of existing equipment

in the Kabupaten which are available for .the Project .

- 1-Portable Crusher
The proposed numbers of maintenance equipment have been decided
as  shown - below from the proposed anﬁual maintonénCE volume

taking into account the capacity of ‘the proposed maintenance .

gangs.

a. Equipment for Road Maintenance

- 1-Flat Bed Truck 3 Ton

b. Equipment for Bridge Maintenance

= 1-Fiat Bed Truck with Grame 3 Ton

Equipment Cost

The proposed construction and maintenance equlpment and their

purchase costs are shown in Table 6-1-8. In the Project the
supplementation -cost “or equipment cost supplemented- is  the
differenoé between the purchase cost for newly supplied'equipment
and the depreciated value.

This comes about because full depreciation of the 'sﬁpplied
equipmeot' woold not be completed within the Project Period

of 5 years.
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Table 6-1+7 : REQUIRED NUMBER OF EQUIPﬁENT

CFROV. ¢ SULAWEST BELATQN'”_ AR 5"'MQNUJU.

T eonewen we _"'"iééiééi?"Eiié}iié'"E'IQ&EE"Z‘iéé?f"{'Z'I;;;"3""E'QEQTTZ'I;;??”.“-
R N
v w6 om o8 0w om o om
et wae om0 os oM os . os o8
it v, vt w6 oas o0 o oW 0w
emte w0 ow b om om0
ity falte G 200 oa o8 o8 e 0%
igralic Gcevatary Weel | 300 o0 L% L& 0w o8
heel loater T
et ek ek 20 0 en s o8 om0
b ek T T
Riat Bed Truck with Crane 20 A T
et bed k. M 0 010 0% om e 0%
T hartable Crusher/Screening 20 1 005 0.0 0.07 009 006
lete e om0 0. oo 0o o2 oe 0w
e b .m0 om ow ow oo ow
" loncrete Vibratr w0 e@ 00 ol 0@ o
"'_E.;;Q;Ii"é;};;;}""'"""""""5755""""'} """"" no0 0,00 0.0 000 0.00

------------------------------------------------------------------------------------------------------------

NOTE . WORKABLE : workable days in a year
EXISTING : number of existing equipment
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Table 6-1-8 = - FQUIPMENT PURCHASE COST

FROV. @ SBULAWESI SELATAN EAER & MAMOJL
{- 1000 Rp !

EQUIPHEHT NAHE CLASS . CIF (JAKRRIR} PUREHRSE Nﬂ PUREHASE CUST
Bulldorer , LW 49,80 S
Bulldazer /Ripger 90 HP 53,000 - -
Swasp Bulldozer 90 Hp 52,850 1 52,850
Swanp Bul ldozer 45 Hp 40,500 - - -
Motor Grader 75 P 47,800 1 47,800
Road Stabilizer ¥=1850. ma - - 85,950 - .

- Hand-guide Vib,Roller 1000 Kg 8,500 | 8,500
Tire Roller 8-15 tan 31,070 t 31,070
Vibratory Roller (D&T) 4 ton. 79,000 1 - 19,000
Vibratory Roller - 4ton 29,000 - St
Rough Terrain Crane 10 ton §00,400 - S
Hydraulic Extavatorj Yheel 0.3 1,100 1 #,100
Kheel Loader ; 1.7 a3 70,200 | 70,200
Mater Tank Truck 4000 Ltr. 12,740 | 12,750
Duep Truck. 3.0 tan 14,700 H 161,700
buap Loader Truck {2 ton 54,300 - .o
Flat Bed Truck with Crane 3.0 tan 25,150 2 50,360
Flat Ped Truck : 3.0 ton 11,275 { 11,275

_Portable Crusher/ficreening 30-40 t/h 168,000 : - -
Concrete Nixer : 0.5 a3 18,000 -
Water Pusp 200 1/8in 630 - -
Concrete Vibrator : LIW 740 - -
fisphalt Sprayer - _ 850 Itr. - 10,200 - oo
Service Car 3 ton 114,600 ! 11,400
4 Nheel Drive Vehicle 70 HP 17,500 i 17,500
Hatarcycle ' _ 100 cc 5,100 I 3,300
PURCHASE COBY  TOTAL 349,025
OWNERSHIP COST {FOREIGN) 283,222
EQUIPHENT COST SUPPLENENTED 263,803

HOTE @ GHNERSHIP LOST (FOREIGN) for Existing Equipﬂent

Partable Crusher/Screening 19,134
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6.

1.5

.1.6

-Other Costs

Cost other items includes the costs of workshop equipment and tools,
laboratory test equipment and survey equipment which are recommended

in Sub-GClause 3.5, Théseitotél costs are summarized in Tablé 6~1-l.

-Quautities‘by WO;E Type

The annual cbnétruction and maintenance quantities. for all proposed

roadﬂlinks are shown in Table_ﬁ—lFQ.
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Table 6-1+9 CONSTRUGTION QUANTITIES FOR ALL .

PROPOSED LINKS

ROV e mrwnil MWFHHN AR MAMLLIY -
PT1EH BN {1988 » { l?B? oot 1990 H 1999 ) ¢ 1952 ) ¢ M0TAL
o Slle Elearnnce in Light Bysh _ Y 0.00 . 3090 oa 1000, 00 0.00 0.00 . 5000.00
. Subgrade Preparation ‘ Al 4B000,00 - 92400.00  75A00.00 . 6BI50.00 . 16750.00  320000.00
Hor mal £ty S 1 0.0 0o 900 L0000 o0 100,00
CFiLLQn Swaspt o o 0.000 " 25410.00  21840.00 1169250 - HMT.50 . 85100.00
Nnrmal Excavation to hpU|l ' ad 1508.00 1768.00 134,00 156000 - 010,00 150,00
Sub Pase Course _ '} STHL.60 9088.00 Bi48.00 b892.00  © 5404.00 15248.80
Base Course - © .- a3 HAG00 0.0 3H00.00 30000 - 672000 - 20060.00
. Shoulder o B a? £8000.00 33600.00 58400.99 39250. 00 HI50.00 - 293060,00
fisphalt Patching © "' LY - 0,60 600 .00 .00 - 0.00° .08
Surtace Dressing (Single) 52 0.00 000 0,00 0.00 . - 0.00 0.00
_ Stirface Bressing {boubiel ' Y] 0,00 0.00 0,00 0.00 0,00 0.00
Earth Drain, on “0.00 B440.00 134000 1950, 00 11430.00 29800.00
Earth Drain in Swakp (by sachine) - M 0,00  33000.00 © 33000.00°  19500.00 - 10500.00 102000.00
Pipe Culvert 0B0ca . . - . a . 150.00 0,00 90.00 000 . 90.00 420,00
Hasonry Culvert {B0x80c8) a 0.00 ¢.00 0.00 .40 oo - - 0.00
fletaining Halk: and Wing Waltt $¥isbery - [y 409.00 6. 00 0.00 0.0 20,00 400.00
Retzindng ¥atl and Wing Hall (Hasnnryl 23 9.0 0.00 0.60 0.00 0.00 2
Babion Protection [h 100,40 0.00 0.00 000 - 0,00 100,00
Supersteuctuce (Tinber;Bpan 3n;101) " 82 0.90 0.00 0.00 000 0.0 0.00
Superstructuyre ({iaber}Spgn Sap 101} o7 0.00 34,00 hi.00 144,00 - 709.00 352.00
Superstructure {Tinher;Span Be107) ul - 6.00 132.00 £32.00 I5IH 0 - N0 3380.00
Euperstructure [Tisber;Span: In; BRSO a? 0.60 0.00 0.00: 0,48 0.00 000
Superstructure (TisberiSpan Se;BH30) ? 0,00 0.00 .00 . 0.0 S000 000
Superstructure. [TisberySpan 8a; G150} »? 0.60 0.60 C 000 C0.00 0.00 0.00
Superstructure tCnncré(p;Span Inj BHS0) 2? 0.00 0.00 0.00 0.60 .00 0.00
Superstructire {ConcretesSpan 5u; BH30) a? 0.00 0.00 - 4500 0.0¢ 0,00 15.00
Superstrocture {Concrete;Span Ba;RH50) 87 0,00 0.00 ©h0p ©o0.00 (.00 - 0.00
Superstructure (Concrete; Spanitn; BHS0) £ 0.0 .60 2,00 9,00 0.90 0,00
Spperstructore (Concrete)Spanide; U501 . ol 0.00 0.00 - 0.00 0.00 Y 0.00
Substructure Pierjfor TisberyloD) ] 0.00 10.80 14.20 3340 i3.40 7400
Substrocture (Bbutsfor Tisbersigl) Ho 0.90 1p.B0 19.20 56.80 58,20 145.00
Substructure {Fieryfor Tiaber;OHS0} 0 0.00 0.00 0.00 0.00 8.00 0.00
Substiucture (Nbuiitor JimberjBHs0). - g 0.00 0.00 0.00 0.00 0.00 0.00
Substructure (Pierjfor ConcretejBS0) Ho .00 0.00 .00 .00 0.00 . 0.00
Substruclure {Rbutifor Conerele;BH50) 1 IO 1 0. 60 4.90. 0.00 0.00 £.00
Desolition uf Bridge [Tisber-}Tisber) n? 0.00 ¢.00 0.00 0.00 0.00 0.00
Pewolition of Bridge {Yjaber-)Concrete) 87 6.600 0.00 Q.00 0,00 0.00 0.00
Peaolition of Bridoe (Concrete) LY} ¢.00 0.00 40.00 0.00 - 0.90 - 40.00
Kanual routine aaintenance of road 4] 3B.00 87,50 82,00 97,50 97.50 404,50
foating saintenance of earbh coad . Ya 9.00 10,50 10.50 0.00 2.00 18,00
Routine maintensnce of gravel rozd 14 29.00 19,00 7150 97.50 7,50 IH4L50
Routine maiptenance of asphalt ropad 1 6.00 0.00 4.00 0.00 S0 0.00
Haintenance of Timber Bridge {Hewl - LY, 0.00 - g.00 - 0.00 0.00 164,00 1144, 00
Haintenance of Concrete Bridge {Hew) e? ©0.00 0,00 0.00 0.00 0.00 0.00
Haintenance of Timber Pridge {Exist) LY 370,00 £280.00 © 1150000 1260.00 1260,00 5300.00
Haintenance of Cancrete Bridge (Exist! o2 - I - 89408 824.498 852,50 914,50 3831.00
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6.2 Organizatioﬁ and Constrxuction System

6.2.1

Orgéniza;ion

‘The Bupati as head of the Kabupaten has been auvthorized by Law

No. 13, 1980_55 an official fesponsiblg'for the Local Road Develop-
ment Project implemehtation This means" that thé DPUK is consideved

as a respons1ble agency for the actual execution of the Project.

Accord1ng to instruction letter dated June 24, 1982 Ref. No. 620/9?5—
/BANGDA, the Pro;ect Manager appointed by the Bupati will be respon-
sible for the operation and maintenance of the equipment According-
1y the Equlpment Cootdinator appointed from the staff of the Regional
Public Works (Kantor Wilayah) by Bina Marga as a coordinator between
the Governor and - Ehe Bupati will Be responsible for delivery, effec-'

tual utilization and maintenance of_the equipment.

The standard organizatién of DPUK consists' 6f a miniwum of four
sections,_ i.e. Road SeCEion, Housing and Gity Plann1ng Section,
Irrlgation Sectlon and Admlnistration ‘Section. -"For executlon of
the Project it is strongly _recommended that the eructural
organization of DPUK is established., 1t will- be necessary not
only to ofganize_ﬁew'seétions but also to reorganize the.curfenf
structure 'thfough a review of the roles and respoﬁsibilitieé of

each inter-related sectiomn.

If_is recommended that the workshop is newly'organized to consist
of three sub-sections, i.e. maintenance and rebair of equibmeﬁt,

operation and materials, and administration to execute the main

_ tasks described in GClause 3.5,

The sub-section of laboratory would be under the relevant Road

Section. The proposed organization is shown in Fig. 6-2-1.

Construction System

For the construction of Kabupaten roads with a téh-yeér effective '
design life, [t has been recommended in Clause 3.4 that' the equipment

intensive wmethod should be adopted for ecarth work and pavement

work with the exception of surface dressing.
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Fig., 6-2~1

PROPOSED ORGANIZATION
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Current road. cbn$tructibn in thé"Kébupafens' is obliged to rely
upon the traditional labour inténsive' method, - it 1is therefore
assumed thaL both the DPUK and the lccal LuntraLtors in the Rabupa?
tens do not have sufficient ewperlence “and technique for the. equip"

ment . inLensive methad of road -’ constructlon.

For realizatiqn_of the chal Road Development Project the G@I has
"enéuréd avaiiabiiify ‘of the. required human resources of DPUK and
iﬁtends to cpnduct'utfafning lprggfammes for - those human _résources
‘as described in. Clause 8.3 of .'.t:he Main Report.” This means  that
the GOI.intéﬁds the Kabdpatené to: have the: ab11ity to execute the

Pro;ect by force account (Swakelola)

1t should be recognlzed Exom. the expériénces 7iﬁ"f Cfirst local
road project, which was 3551sted by ODCF ADB and TBRD, rhat becéﬁée
of their'pﬁoz constructlon management and tradltlonal labour 1nten-
give methods most ‘of the road constructlon by 1ocal contractors
coﬁld ﬂot_ be completed within the ' contract periods, Ihere{ore
execution of the road improvement by force account is desirable
as recommended from their experience by the consultants for the
first local road pr@jeét; . | |

1t is_ strengly recommended that 'except for labourers the staff
of the force account team should not  be hifed By the day as it
would then not be able to consolldate the foundatlons for development

of self rellablllty

Ho&gvér,. it will be  very difficult to execute 'ali 'thé Projects
‘by force account because of the need for many .Kébupatén staff.
The GOI has'emphasized_thé need to'promote the eﬁpioyment of local
weak ccnfracfore in drder to up- grade their capébiiity in the road
project QChemee W1Lh1n the Fourth F1ve Year Plan (RFPLL[IA)

Taking into cnnsideration the conditions 'mentioned above it is
strongly recommended that the DPUK. is obligéd'to lend some equipment
with skilled operators to the local contractors in the Kabupatens

for the execution of a part of the road improvement works,
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‘The types of work executed only by force account are recommended

as follows:

- Routine maintenance work for the Kabupaten roads
- Laboratory tests ' '
- Production of crushed stone

- Technical service for the eqiipment
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