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PREFAGE

This 18 the Kabupaten Report of the Feasibility Study of the Local Road

Development in the Republic of Indonesia for Kabupaten Soppeng in Sulawesi

Seiatan'Provinqe. .The report has been prefared by the Stﬁdy Team of
_the Japan Inteihationai Coéperation Agency (heréinafter called JICA). -

Based upon a request from the Government of Indones1a, the Goverhment
of Japan arranged for JICA to conduct the Study and JiCA accordingly
organized a Study ‘Team. The study was -carried ‘out ueging data which
were ge#étally prepafed by . the Kabupaten, routed through the provincé,
undey the instrgétiohs of Bina Marga ‘of the Ministry of Public Works

and Bangda of the Ministry Qf'Home‘Affairs.

‘Since the study period was limited, without cooperation of Bina Marga,
Bangda and local goveroments of both province and Kabupateﬁ in collecting

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

The report consists of the results of the feas1b111ty study and proposed

lmplementgtlou programme of the local road devalopment in the Kabupaten.

The 'simplified economic  feasibility evaluation mEthodology' utilized
-for the study was established by the Study Team in Phase I 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 limited data
is available for study base. Therefore a detailed survey and design for
the improvemént of the Kabupaten roads should be carried out before

commencing the Project together with a review of this report.
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Chapter 1 - BAGKGROUND OF THE KABUPATEN

1.1 Topographic and Heteﬂrological Condit1ons

1.

1.1

Location and Topography

"Kabupaten Soppeng is an inland Kabupaten in the south of Sulawesi

'Selatan ‘Province. It 1s bordered on .the ‘north by Kabupatens Slnde~

reng Rappang and Wajo,  on the east and south by Kabupaten Bone,

and on the west by.Kébupaten Barrﬁ;

From the middle of the Kabupaten to the east extensive flat areas

lie on the basins formed by the Asalan River r131ng at the west

boundary with Kabupaten Barru and by the Walanae River r191ng in
the mountains 1in the south of the prov1nce. Both these ‘rivers

flow into’ Tenipe Lake and form swamps on the south of the lake.

The Kabupaten has an area of 1,359 square kilometers, approximately

2 percent of the total of the province. It consists admlnlstratlvely

of 5 Kecamatans.
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1.

1.2

Meteorological-Gonditions

The average number'of:xainy days.aﬁd_the,avarage amount of. yearly

- rainfall in Kébupatén SOppehg are 121 days énd'1,539 mm réspectively.

One year in - the Kabupaten consista of a rainy geagon and. a dry

':season. The dry season’ is fron1 May through Novembe:' in general

However thls is varlable asg Table 1~1-1 shows. .

The number of working days which is - rnecessary for planning the

-.tonstruction schedule in chapter 6, is estimated at 240 days using

the f0110w1ng formula based upon the data shown in the table referred

fo above

qukihg Dayé 365 - Holldays - Rainy Days + (Rainy Days

% Holiday) + (0.10 x Rainy Days)
365

Where

~ Holidays‘consiét of 52 Sundays and 13.natibna1*hoiidays; and

- 10% of rainy days are assumed to be workable days.

33-2
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1.2 Soéie-EcOhomic Conditions

1.2.1

Ponulatlon

"~ The populatlon of Kabupaten Soppeng. in 1984 was 239 335 which ‘was

apprqximately 3.7% of the 6,475, 000 total population of Sulawesi

Selatan Province as shown in Table 1-2-1.

The populdtion density was 1 76 persons per ha which was higher

than the pr0v1nc1al den31ty of 0 88.

The recent annual average growth rate of populatlon of the Kabupaten

~is 0.5% which is lower: than- both the prov1n01a1 rate of 1.7% and

the national rate of 2.2%., This may be caused by outfiow of

popﬂlatidn to other Kabupatens and'citieg.

The population of each Kecamatan and its proportion to the Kabupaten

population is shown in Table 1-2-2.

1-2-1 . POPULATION BY KABUPATEN

Table
DESCRIPTION POPULATION AAGR  AREA POPULATION  SURVEY
‘ (%) (ha) DENSITY YEAR
' (persons/ha)
KABUPATEN: o
GOWA 368,552 0.6 188,332 ©1.90 1983
PANGKRAJENE KEPULAUAN 224,630 0.6 111,229 2.02 1984
BARRU 137,392 0.5 117,472 1.17 1982
SOPPENG 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
PROVINCE: o
SULAWESI SELATAN . 6,278,200 7,278,100 1982
- 6,376,100 1.7 7,278,100 0.88 1983
A 6,475,000 - 7,278,100 - 1984
JAWA IS.(Excluding -
DKI JAKARTA 91,126,900 1.7 13,159,700 _ 6.92 -
INDONESTA 161,579,500 2.2 191,944,300 O 0.84 -
Notes

334



Table 1-2-2 - POPULATION BY KECAMATAN
Year : 1984

PROVINGE - : SULAWESI SELATAN
KABUPATEN  : SOPPENG,

KECAMATAN - = o  POPULATION = PROPORTION
| : | . | B %)

MARIO RIWAWO . 45,006 - - 18.8
LILIRIAJA: S _ . L 474176 - 19.7
7 LILIRILAU : 51,432 | 21.5
 LALABATA - o 67,220 28.1
MARIO RIAWA B - 28,501 11,9

TOTAL o | 239,335 . 100

33-5



1.2.2

Land Use

In KabupatEh Soppeng, 83,699 ha of: the current available land use

" area, which is approkimately 66.6% of the 125,807 ha _total arvea

of the Kabupaten, is used for Iiving purposes and for industrial

'aétivity' of the inhabitants of the Kabupaten, CIt is the total'

" value of columns (1) fhrough (6) in Table'1-2"3;

The current available land use area consists of 82,949 ha of agricul-

tural harvest afeé:and 75O ha of residential ared'which are 99.1% -

and 0.9% of the current available land use area respéctively.

The agriculturallﬁarvest_aréa consists of 365819'ha df-ﬁaddy field;
10,162 ha of plantation and 35,968 ha of other _culti#éted_ area

which are 44.4%, 12.3% and 43.3% of the agricultural harvest. area
respectively. -
It can be realized from the land use that the main 1ndustrlal produc-

tion in the Kabupaten is " food crops, espec1a11y paddy.

The major part of the.Kabupaten is flat with rich water reésources.
It is desirable that the land is used more efficiently to increase

the productivity.

" 33-6
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1.2.3

Agriéulture
The_dultivéted_area and_food_crép productidh in'Kabupateh_prpeng

in 1984 were 72,251 ha and 242,748 ton respectively -as shown in

‘Table 1-2~- 4" 0f food crops,_the area and ptoduction of paddy which-

consists of wet paddy and upland paddy was 36 46? ha and i97, 225
ton respectively which are 50 5% and 81. 2% of the ‘total food crops.
The yield rate of paddy produqtlpd-is 5.41 tpn_per-ha. Thus, paddy
is the mosﬁ_predbminant égfiddIthrél.cropiof:the Kabupaten.

As the table showns, average annual growth rates ‘of area -and produc—
tion of paddy in 1982 through 1984 were 4.3% and 8.2% respectively
which show a favorable development of the paddy productlon Bue
to the good geographlcal condit1ons 98% of paddy field is wet paddy
field. This is the cause.of the hlgh productivity.

Of food crops produced in the Kabupaten, prodﬁctibh'of maize. was

approximately 37, 000 ton im 1984 which is much nore than the 7, 000
ton of assumed consumption in the Kabupaten The remainry 30 000
ton is shipped out of the Kabupaten. A high growth rate of maze
production is noticeable.

There are no unotable ﬁiantation'crpps in the Kabupatén. The popula-
tion of the agricultural'sector_which ié ésSumed from the employﬁent
in.the:Kabupaten is 69.4% of the total bopulatibn as shown 'in Table

1-2-7. Thus it is an agricultural Kabupaten.

1.2.4 Other Economic Activities

Due to lack of data the analysis on economic activities excluding

agriculture in Kabupaten Soppeng has been admitted.
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AREA AND PRODUCTION OF FOOD CROPS

33-9

Table 1-2-4.
KABUPATEN : SOPPENG
©CULTIVATED ARBA (ha)
T T B TTTRAGR
ITEM - 1979 1980 1981 1982 1983 - 1984 (%)
PADDY 36,105 31,154 37,068 33,493 32,880 36,462 4.3
‘OTHERS 24,376, - 49,463 48,700 35;783 43,365 35,789 0
_TOTAL 60,481 80,617 85,768 69,276 - 76,254 72,251 = 2.1
PRODUCTION Lo
: “(ten) -
ITEM 1979 1980 . 1980 1982 1983 - 1984 (%)
PApnx 149,675 135,751 186,406 ° 168,384 169,256 197,225 = 8.2
OTHERS 16,749 42,819 36,576 30,793 50,755 45,523 21.6
TOTAL 166,424 178,570 222,982 - 199,177 220,011 242,748 104
YIELD RATE : .
' (ton/ha)
| _ T AGGR
LTEM 1979 1980 1981 1982 11983 1984 (%)
PADDY 4-15 4.36 5.03 5.03 5.15 - . 5.41 3.7
. : . AACR
ITEM . 1979 1980 1981 1982 1983 . 1984 (%)
AREA (ha) 19,244 35,103 32,296 26,859 33,420 25,068 0
PRODUC - 13,416 31,702 24,485 23,995 43,441 37,226 24.6
TION (ton) |
Notes
‘1. AAGR : Average annual growth rate
2. Source - : Kabupaten concorned with the study



Table 1-2-5 AREA AND PRODUCTION OF PLANTATION CROPS

Year : 1983

PROVINCE : SULAWESI SELATAN -
KABUPATEN , . AREA' ' PRODUCTION © AAGR (B)

L (ha) (ton) " ARFA . PRODUCTION.
G(')"WA"' N n SR ' - B - -
PANGKAJENE KEPULAUAN 11,200 o 4,0250 . 2.8 5.6,
BRRU e e -
SOPPENG = o . ' - - -
wAJO . 21,437 19,396 7.1 - 11.0
TANA TORAJA - 11,306 11,400 - -
MAMUSU | = - - -
Table 1-2-6 POPULATION OF AGRIGULTURAL SECTOR
PROVINGE i SULAWEST SELATAN - o .
KABUPATEN . AGRIGULTURAL = = TOTAL  PROPORTION  AAGR SURVEY

_ : . SECTOR  POPULATION (%) (%) YEAR

GOWA B 226,000 368,552 1.3 0.05 1983
PANGKAJENE KEPULAUAN 146,000 224,630 64.8. 2.0 1984
BARRU | 89,000 137,392 64.8 1.0 1982
SOPPENG o 166,000 . 293,335 69.4  0.25 . 1984
WAJO 243,000 379,948 63.8 4.0 1984
TANA TORAJA 260,000 340,015 76.6 3.0 1984
MAMUJU - 101,000 124,315 .~ 81.5 6.0 1984

Notes : _ ) .
1. AAGR : Average annual growth rate

2. Source : Kabupaten concerned with the Study
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1.3 . Present Status of Rabupaten Roads

~ 1.3.1 Outline of Road Networks

:'Reglonal trunk roads the: Kabupaten Soppeng are coin01denta11v consoli-
_dated by the pmovincial road networks of ‘the central SOuthern region
of Sulawesi Selatan - Prov1nce.: This is because the provlnclal roads

~all meet in.the Kabupaten due to 1ts central locatlon.-

_The: pruvincial roads 1eading to the neighbouring Kabupaténs 'Bar¥u
and Marqs.ﬁeet at Takalala and then connecf with' the other two provinF
 cia1 roads.at Cabenget There.éther roéds'leé&'to Kébupaten Sidrap;
runnlng through the  northwesterh part of-'fhé 'Kabﬁpaten énd lead -
to the n21ghbour1ng Kabupaten Bone, running through the northeastern:

part of the Kabupaten.

:The:Kabupatén,.from_the’topogﬁaphié_point of view, has fﬁndamentally
three kinds of natural features. The weétern-parﬁ'is a hilly and
mountainous areas, flat land extends widely  to _tﬁe east from the -
. central area and somé.parts of the-northeastern boundary are covered

by low Swampy areas.

‘The Kabupaten roads along the prOV1nc1a1 road 1ead1ng to the ne1ghn'
‘bouring Kabupaten Sldrap from Takalala via Cangadl, Cabenge and
Watan Soppeng form a regional. road network_connectlng_with the éaid
:Provihcial road,: and have 'an 'impoftant ‘role asr.tﬁe facility for-

promotlng rice productlon 1n the district.

The Kabupaten roads, .of the above road networks, Whlch lead to Maccope
'frpm Labessi, which are located 'in “the north of Takalala on the
same provincial road, form a regional trunk road connecting with
the prbvinci&l road fof the éouthéfn triaﬁgﬁlar'districts of Labessi,

Cabenge and Wattan Soppeng, the Kabupaten capltal

Slnce the are west of Wattan Soppeng is a less developed h111y and
mountalnous area extending to: the boundary with the ne1ghbour1ng

Kabupaten Barru, the road network is not yet developed.
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1,3.2

Koad Inventory

From the road 1nvent0ry data prepared by the Kabupaten, the number

and total 1ength of Kabupaten roads to be studicd in Kabupaten qﬁppeng

are confirmed as 74 11nks and 399 ¥m respectively - These figures

_exclude Kabupaten roads with no data.

According to. the data= the present -statué ‘of the Kabupaten roads

is asifollows&

(1) Dénsity of Kabﬁpéten_Rdéds

(2)

The den31ty ‘of the Kabupaten roads is 2. 94 m per ha. ~This
is dlsL1nct1y higher than the national den51ty of 0 48 m per
ha and also higher than 2,11 m per ha whlch ig the demsity

in Jawa Island, excludlng DKI Jakarta,_as shown in the follow1ng

‘table, Thus, .the  Kabupaten is progressive 1n density of

Kabupaten roads.

Total Length . Area . Density

( km ) ' ~ {(ha) - {m/ha}

Kabupaten : Sdppgng _ ' - 399 135,944 ' 2.94
Province : Sulawesi ,':' _.' C : _
: Selatan 2,730 2,104,377 : 1.30
Jawa Ts.(Excluding =~ 27,715 13,159,700 2.1l

DK1 Jakarta) 2 . _ L

Indonesia 92,038 191,944,300  0.48
Notes - : 1. The wvalue 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

Kabuﬁaﬁen Road Surface Type

The type of surface on the Kabupaten roads in the Kahupéten

is shown in Table 1-3-1.
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(3)

The legénd used in the table is as follows:
ASY ' Asphalt
-KRK Grave]/Stone/Telford/Water Bound Macadam
TNH : Earth
L s Others'7

Comparison of the proportlons of surface type in the Kabupaten

w1th other regions is' as follows-

ASP : ' KRK - TNH/LL.
Kabupaten : Soppeng 27. 6 51.4 L 21.0
Province SﬁlaweSi _ ._ '_ : B
_ ‘Selatan 13.0 - 46.0 41-0_
Jawa Is.(Excluding  56.2 25.0 ' 18.8 °
‘DKI Jakarka) : ’ '
Indonesia . 26.0 . 26.6 474

Thus, in the Kabupaten the proportion of Kabupaten roads w1th'
asphalt 5urface ig mnot lower _e1ther than that of Indone51a
but is distinctly lower for that of Jawa Island. The propopfidn
of low grade roads such as earth roads and others is fairly
high. This means that the road classification in the Kabupatenﬂ

is still con31dered as low.

Surface Condition of Kabupaten Roads

The surface condition of the Kabupaten roads cléssifiéd as
good, fair, poor and bad which 'are shown as BA, 5D, RU ahd'

RB respectively, are summarized in Table 1-3-2.

Comparison of the proportions of the various surface conditions’

"0of the Kabupaten roads in the Kabupaten with other regions

is as follows:

Good Fair Poor 3 Bad
Kabupaten : Soppeng ~ 52.8 22.5 22.0 2.7
Province : Sulawesi
. Selatan 41.1 27.3 25.8 5.8
Jawa Is.{(Excluding 45.6 29.8 19.6 5.0
DKI Jakarta)
Indonesia . ' 43.5 21.8 21.1 13.6
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~ Table 1-3-2 -  EXISTING ROAD LENGTH BY SURFACE TYPE
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(4)

The surface condition level of the_ Kabupaten roads in the

'Kabupatén'is at the same level as both that of Indonesia and

Jawa -Islaﬁd. The propoftion' in- good “condition is relatively.
high. However, further ~improvement . for the__KabuPaﬁﬁn -roads

classed as péor or bad condition is desirable.

Terrain Conditions of Kabupaten Roads .

The difficulty. of road -improvement_ is mainly depende“t' upon
the terrain conditions.

The ‘terrain conditions of the Kaﬁupateﬁ roads, classified as
. flat, hitly, mountainogsf'and swampy which ate_ shown. as DT,

' BK, CN and RW, are summarized in Table 1-3-3.

The proportions of terrain conditions in the Kabupaten are

56;0% flat, 34.0% hilij, 8.0% mountainous and 2.0% swampy.
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EXISTING ROAD CONDITION BY SURFACE TYPE
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EXTISTING ROAD CONDITION BY SURFACE.TYPE_

Table 1-3-3 (2)
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1.3.3 Bridge Inventory .

“The bridge inventories showing the existing conditién of bridges
-on the Kabupaten roads in Kabupaten Soppeng were'prepafed by the
Kabupaten. o

The bxidge?t§peé afe classfied as timber, concrete, steel and others
which are:§HOWn iﬁ.;he.iﬂﬁentqrf éé:KY;”BT, BJ and ‘LL respectively.

The inventories  shown .in_'Téble: 1-3<4 and.'Taﬁléw'1—3;5 indigate a
tota of 62 bridges with'a total length of 511 m of which 27 or
27 4% arei'timﬁer;' 55 or 54.8% .are 'concrété and '16..or 16.1% are
others. . Steel bridge&..account' for only 2 or 1.6%  of ﬁhe total.
On the other hand,.7 bridges with a total length of 93 . m are required

_ to be newly constructed.

The number of ekisting bridges by span length is as followsa

. o L Syén Length (n)
Bridge Type {3 (5 {8 (0 {12 (& (16 {18 {20 (99 Total

Timber . 10

R L 17
Concrete 7 6 4 7 6 1 2 - - 1 - 34
Steel = 1 - - - - - - - - 1
Others 3 01 1 4 - - - - - 1 . 10
Total 20 12 7 11 7 1 2 - ~« 2 62

'Thus, most of the existing bridges on the Kabﬁpatgn roads are timber
and the majority of spanlengths is within the range of 0 m to 3

m.
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'NUMBER AND LENGTH. OF BRIDGES

Table 1-3-4
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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 (ADI) on -the Kabupaten
roads in Kabupaten Soppeng were prepared by the Kabupaten and are-
shown in Chapter 2. _ _ | _
From the inventories,.total vélue_of average déily t?ips by vehicle
type_énd.their propoftions in the Rabupaten in 1985 are summarized

as follows:

SEDAN " BUS “TRUCK MOTOR-  TOTAL
B L _CYCLE .
Total Trips 3,632 818 -~ 748 4,010 7,215
Proportion (%) . 39.44 . 8.88 8.12  43.55 100.00
Source : Bina Marga Inventory

The proportions of registered vehicles by vehicle type are as follows:

" 'SEDAN BUS - TRUCK MOTOR-  TOTAL
' ~_CYCLE
Proportion (%) ©13.90 0,74 - 4,21 . 81,15 100,00

Source - : Kabupaten.

Thus, the proportion of motorcyles im the Kabupafen is by far the
highest.

From the above tables the following can be observed:

- Number of total trips might be underestimated

- Proportions are probably reasonable.

Essentially, for estimation of future traffic volumes past and
present - traffic dafa 'Eogether with  the trend in the number of
registered vehicles are importént basic. data. However the data
obtained for the study was traffic count data for each road link in

1985 dnd of low reliabilitj.

Therefore the future 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 Growth Rate

The_traffic growth rate used for estimation of the future Eraffic
volume on  the Kabupaten voads was estimated by the following

calculation process.

Growth of Production Basis "A":

[ Annual Population Growth Grgﬁth of -the Toial
of the Kabupaten - X Cultivated Area

Growth of Prodﬁctivity VB

Growth of the Total Crowth of the Paddy
Paddy Field Area Production per ha

Traffic Growth Rate: Initial estimated figure:

GR" =\/K"i“ﬁ”

Traffic Growth Rate GR =Final adjusted figuvre:

M[GRf'X Trend of GDP/Capita of the Province Concerned
Results of the estimation are shown in Table 2-1-1.

Table 2-1-1 TRAFFIC GROWTH RATE ESTIMATION

PROV ¢ SULAWEST SELATAN - KAB. : GOPPENG

M) Growth Rate of Fopulation’ 0. 50 (%)
B} Grawth Rate af Cultivated Area 10,40 (%)
C}Y  Growth Rate of Rice field 430 (4D
D) Browbih Rate of Rice yield rate 4,00 (%)

Wy um D3 o A

) Growlth Rate of GDP / capita b HD (L)
L a) - Beometrical Mean ¢ A w R H B33 D
B tirometrical Mean ( O x D ) ] 4,15 (L)
£}  GHeometrical Mean ( a ¥ b ) H {4,784 {4}
i)y Beosmetrical Mean { cx E ) H .67 (L)

u
o
3
]

TRAFFLIL  GROWTH RATE
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L2012

Preéent and.Fﬁtﬁie Traffic Volume

..The future traffic volumes on 'tﬁe_ Kabupaten roads in 1998 for th¢1

"Project lifé time of ten years were estimated by the following '

fprmula'x.
Tn = Te {1+ 1)
Whgfe K
Tn s Future;tréffic volume n years. later .

Te . Traffic volume in 1985
r : Traffic growth rate

The results are shown in Table 2-1- 2. together with thg “traffic
volume in.1985; o
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Table 2-1-2 (1) F¥XISTING AND FUTURE TRAFFIC VOLUME
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Table 2-1-2 (2) EXISTING AND FUTURE TRAFFIC VOLUME

PROV 1 SULAWESE SELATAR - KAB .1 SUPPENS

CBP e 1y

f.o 0 TWERTORY (1% . RME ) AFTER 13 YENE uwm |cmss |
LUK ND | HOL  BUS . TRIK - 8Pp 11100 IR I ) BUS TR SPD 01AL | |
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2.2 Benefit:

2.2.1 Penefit Estimation Method

Génerally, éstimation:.of the Vbenefit- on each 'Kébupaten' road dﬁe
touthe-Pfdject-was made by'apaiyzing”thﬁ'ﬂifepbibenéfit_i.e. the
HVOC'.redugtion benefit, which was._estimatéd .by compafihg Ywith
" project" ‘and “withoﬁt project" based upon the Future traffic volume
on:the rpad.f'ﬂoﬁever for thé_following road " links it was_deéided_
to estimate. the indirecf. benefit .through Vthe Pproducér's surplug

benefit, ' ' -

a) Roa&_iihks with present traffic volume (ADT) less than 60

eq&iﬁaleht 4~wheel vehicles,

b) Road links with no 4-wheel vehicle operation at present.

Thé‘_indireét behéfit was changed into thé futurg traffic volume

and the VOC reduction beﬁefit was estimated. *

The VOC adopted for the_eétimaﬁion is shown in Table 2-2-1..

Table 2-2-1

- VEHICLE O?ERATION COST ON KABUPATEN'ROADS

. (XM)
SURFACE ~  CONDITION 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 Fair 201.8  180.0 1851 28.0
Poor . 240.7 218.2 225.8 31.8
Bad 264.9 278.0  281.7 35.5
Source : Bina Marga
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Table 2-2-2 " FUTURE TRAFFIC VOLUME ESTIMATED
BY THE PRODUCER'S SURPLUS

CPROV @ SULAWEST SELATAN KAR - ¢ BOPFENG

( IWH }

1 e R R . 0 T 00 R it L ek L e e R e R

---------------------------------------------------------------------------------
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2.2.2 Benefit

‘The benefit estimation was carried out.. for each: Kabupaten road_
Table 2-2-3 shows a gample of the result of benefit estimation,
~In the Lable surplus" and "VO(‘:" show the eatimation method utilized
'and-;II Ay IIL. B~1l, TII B-2 and 111 G ehow the road classification.

" Table 2-2-3

'RESULTS OF BENEFIT ESTIMATION -

KABUPATEN .1 SOPPENG

' K lUOURup!ah )

i | L!I{P 1 UNF 121 1w 13'| LINK H i LINK lS.l HN}’ H;_ | LI 171 LI 19 1 LIHV 190 LI 20 1

P nm-x L e TUB-1 1 JNB-E @ REIB- 4 LOIB-1 0 Ts-00 1T08-2:0° 18- 1

1 YEAR | vac 1. et | VOC b o Surpius | WOC 8 WOL § Suplus | Surplus | Surpius | VOE 1
| 1988 i L} ¢ 01 01 0| N ol N 0 |
{1989 1 {331 6331 4 240 eI 1430 1995 1 19 925 | 765 1 2804 1
i 1990 | 182 0. 47921 aRo 1 - he30 | 1538} I 15| 972t 5145t 2742
F1995 ) 1500 81 ) 293 1 7048 ) Ibis } T 2259 ) A3 B W30 SM 2B
{19921 158 1 611 1 RSN 7 T Y I S T BT ML 2 ) 5639 1. 2985 |
19931 168 § BOIS ¢ 3300 a2 1905 | - 2520.F - 1491 Q180 | &029 10 31991
b 1994 | 175 1 B38| S HI0A 1841 | %391 157 1 1227 5325 1 - 33230
1995 | 187 | L N I R 71 S R [ 1V 2807 1 LT 1295 | 8804 | 3839 1
I 1996 1 197 1 9456 | 3871 R295 1 g 2950 ! irr ! 1361 782 1 3753 #
| 1997 | 091 994 $091 9l 249 0 332 1 185 1 CTTAS RN (7 1 T 1V
| 1998 1 218 1 10445 1 4321 164121 2355 | 3288 1 197 | 19300 - BesR L 4152
PoSuR 17361 83105 1 . 34f6 1 BI9IO Y EBTIS b 281300 1550 F 12047 | 83077 L 330201
| EOST-1  -6683 § . ~1063 1 . -Se94 | 28923 & -15953 | -11586 ©  -108%6 | ~12080 1 2492 1 5290 |

ol -3M2 -8% 1 2847 0 STES 1 -0l 1SS -39 ~2436 1 4194 1 136 1
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3.1

-3,

3.

i.

1,

Chapter 3 ~ ENGINEERING

‘Design Critefia'and Sbecificatioh

i

2

Geometric D991gn Criteria

Currently ar technical standa:d for impruvement of Kabupaten roads

i.e. PEIUNJUK LEKNIS INPRES PENUNJANGAN JALAN KABUPAILN, TAHUN

'“198A 1985 1s established. by Bina Matga

The geometric design criteria in the above standard are recommended
to be adopted in general for. Lhe Project. Following discussions
w1th Bina Marga, exceptlons to this are allowed for Pavement width

and pavement type to mlnlmize the conscructlon cost of the Kabupaten

 road 1mprovement, if necessary The‘geometric design Cfit&ll& adopted
for the Pro;ect are shown in Table 3-1-1." The typical crqss sections

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

Loadlng Spec1f1cat1on

The LOADING SPECIFICATIONS FOR HIGHWAY. BRIDGES BY DIRECTORATE GENERAL

_BINA MARGA is used in prlnc1p1e as the basic specificat1on of loading

and the TECHNICAL STANDARD FOR KABUPATEN. ROADS compiled by Bina

Marga shows that the design 11ve load for bridges on Kabupaten roads

is' 7DA of ;h . Bina Marga 11ve _road However, after dlscus31ons.;

w1th Blna Marga the following loads were decided ‘ag the de51gn live

loads for: the standard brxdges of Kabupaten Loads

a.  50% of Blna Marga 11ve load (hereLnafter BM 50) is applled for -

concrete and t1mber br1dges on- roads of 111 A c18331f1cat10n

b, 16-ton truck load is applied- for timber bridges on roads of

111 B-1, ITI B-2 and IIT C classification.
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3.2 Pavement Design

3,2.1

Design Conditions

From the engineering data prepared by the Kabupaten it is noted that

" the -pavement ‘structure .of “the Kabupaten roads. seems to have been

determmed without adequate designs, thevefore the Kabupaten. roads

generally have 1n3uff1c1ent capaclty. - The standards generally used

for hlghway pavement des1gn such as Road ‘Note 29, ‘Road Note 31 and

AASHTO are not suxtable for Kabupaten rqads with small trafflc

volumes-and loads.

.Therefofé'-fdrm&lae“ suit§b1e fo¥ the pavement dééigﬁ of Kabupaten

roads are recommended as descrzbed in Chapter 5 of the Main Report.,

_The followlng are '1mportant factors for' the deslgn of pavement

thlckneBS,

1 De31gn Traffic Volumae

~As the pavement'thickness is designed for each road classification

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

adopted for each c13831f1cat10n as followsa

Road Classlflcatlon : Des;&n Traffxc Volume (vpd)
III°A _ 1,000
III B-1 ' 500
| III B-2 ' 200
11T C : ' 50

2} Strength of Roadbed

The CBR value of the existing roadbed is a very iﬁportant factor
for the pavement design but no results 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

C Fig. 3"2ﬂl_shows the standard pavement structure adopted for the

Kébupaten roads.

Fig. 3-2-1 - - © ' PAVEMENT STRUGTURE
_ o o (cm)
con ___ROAD CLASSIFICATION |
A B- e-2 uc
. : W
6 < -
o

-

W

SURFACE DRESSING {ASPHALT )

%

: BASE COURSE (CRUSHER - HUN)

]

SUBBASE COUHSE}SANDY GRAVEL)
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3.3 Design of Bridges and Other Structures

3.3.1

Staadafd Bridgg

There are 80 many brldges to be mpmved or to be constmcted on the
Kabupaten roads in the Progect ‘Avea that it is very difflcult to
prepare. ah . individual deﬁlgn ' fot_ each brldge. Therefore, )
standardiqation is recommended as being necessary “for the ﬁridge

design with conclusions as described below.

(1) Brldge Txg

1) Superatructure

The following two Lypes have been finally selected with the
iagreement of Bina Marga aftet Studylng the actual rural’
conditions of brldge construct1on. Figs 3-3-1 shows the

' c:oss sections of s;andard types.
a, Timber : beam bridge (hereinafter 'fiﬁbef_ bridge) for
roads class IIT B-1, IIT B-2 and III C.

b. Reinforbed concfete - Tegirder - bfidge _'(hérein&fter[
RC~bridge) for roads class ITI A.
2) Substructure
Taking account qf the actual. combinations of .super’ and
subStruCtﬁre types noted from the field survey, the

follow1ng two types are recommended as standard because of

ease of constructlon and econony.

a) Tlmber pile bents for timber bridge
b) Rubble in Mortar masonry for RC bridge

3) Foundation

There is no information . bf subsoil conditions in the

inventory 'data; However; - timber piles of 20 cm diameter

are generally recommended a8 piles of this  type are in

common use. |

The pile length is Suggeéted to be a minimum of 3 meters
" under the bottom of the foundation. The 1ength and number“

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

condition of the foundation materials.
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353.2.

(2) Bridge Width

The effective bridge widths for the atandard bridges have been
decided as follows through discussions with Bina Marga

considering the actual width of Kabupaten roads:
a) Timber bridéez' 4.0 m in general -
b) ‘RC bridge ¢ 4.5 m in general
(3) Spen Leggtﬁ.
the range of span lengths aré'deterﬁined asi
a) Timber bridge: 3.0, 5.0 and 8,0 m.
b) RC bridge @ 3.0, 5.0, 10.0 and 15.0 n

Other Structure -

Culverts and Ifetaining walls shown in Fig. 3-3-2 and Fig. 3-3-3
are recommended as standard structures. '
(1) Culvert

The following two culvert types have been adopted for the

tranasverse drainage.

"a) Reinforced concrete pipe culvert ¢ 80 cm

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

(2) Retaining.Wall
The following two types of retaining walls have been adopted
because of ease of construction, economy and familiarity in

Indonesia.

a) FRubble in mortar retaining wall

b) Timber retaining wall .~
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Fig., 3-3-2 STANDARDP CULVERTS
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‘Fig. 3-3-3 - STANDARD RETAINING WALLS

TIMBER RETAINING WALL
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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 Isbour
intensive method construction methods for major works were basically

décided as shown in Table 3-4-1,

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

" METHOD e - SO . WORK TYPE

Equipment Intenéive o o EarthWbrk,.Bése Course -and
- ' : Subbase Course
Labour Intensive S ' . o Suffédérnressing; Drainagé,'

'Bridée and Other Structures.
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3.4.1 Points to be Gonsldered for the Selectlon

3.4.2

Full conslderatlon was given to the foilow1ng poznts in studyxng the

selection of equxpment type.

&

4.

Moat of the constructlon in. the ?rogect is pavement works for'

 road improvement.

The pavement width adopted 1s equal to ov 1ess than 4.5 m and
therefore 1arge sized equzpmant js omitted from the selectlon

process.

‘Equipmént should be capable of wifh 8tanding'the heavy:raiﬁfall

and pdbr- soil quality. . Equipment for ccnstructlon in SWampy
areas is conaldered if necessary.
Unifofmity of equipment ‘types_ ﬁith existing equipment"is

considerad to facilitate repair of the equipment in - the

.pTOVIHCL&I work shOp.

Since the scale of the conétrﬁétidn is small and transportation.

'-of'equipmeﬁtuwiil frequently be nécessary, 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 improved are scattered all over the

Kabupatens and therefore a low bed truck or equivalent is

necessa#y 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 taking into
consideration the construction volume and the combination of -

equipment in the main work.

Combinations of Equipment for Mejor Works and Maintenance

The combinations of equipment for major works and maintenance are

: lzsted in Table 3-4- 2 and 3-4~3 resPect1vely.-

.
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Table

3-4-2

EQUTPMENT

OF ONE
TYPES OF WORK

.WORK GARG FOR MAJOR

TYPE OF woaK'.

- EQUIPMENT REQUIRED

1. Site Clearing in Light

Bush

Excavation &'Embankment:'7

_i):Normai Fill

'Fifi-by_Borrcw.
" HMaterial

ii)
iit)

Fill in Swamp

Exéavation to
Spoil

iv)

Subgrade Preparatioﬁ

. Subbase Course

. Base Course

. Cement Staéilizing

Surface Course

. Concrete

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_Ltf

Bulldozer 90 HP
Wheel Loader 1.2 m3.

Motor Grader 75 HP

Vibratory Roller 4.0
Ton (D&T) '

Motor Grader 75 HP
Vibratory Roller 4.0
Ton {D&T) -

Motor Grader 75 HP

_Vlbratory 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

Asphalt Sprayer

" 850 Ltr -

Tyre Roller’ 8-15 Ton-

Partable Crusher/Screens

30- 40 T01/H

Concrete Mixef 0.5 m3
Water Pump 200 Ltr/Min
Concrete Vibrator

‘3.3 Hp

1

Wheel Loader 1.2 m3

Wéfer Tank 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

1-

1-

1~

i-

Water Tank Truck
4,000 Ltr

Tank Truck
Ler

Water
4,000

'Vibrahory: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

lland-Guided Vibratory
Roller 1000 Kg
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Table 3f4-3 EQUIPMENT OF ONE NORR.CANG FOR MATNTENANCE

 TYPE OF WORK : . EQUIPHENT REQUIRED

‘Road S “1- Motor Grader
' ' ' 1- Tyre Roller 8-15 Ton - . -
1~ Hand~Guidéd Vibratory Roller 1000 Kg .
1= Flat Bed Truck 3.0 Ton
tl- Dump.TfuCk'Q;G’Ton

i

Bridge and Other Structure .1~ Flat Bed Truck With Crane 3.0 Ton
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3.5 Workshop aund L'a_bo'r_atory ,

3.5.1 _Policy-of the Rabupaten Wdfkshop

3.5.2

| A'.workshOp willz'be" provided* for each Kabupaten. The function  of

the workshop is to cope with requestﬂ from the constrqctioﬁ'site,

-lhe main servzce will be routine ‘maintenance while tbe 3ecopdary

service - will be 11ght repalra which can be carried out by changing

patts. Dismahtling -and: assembling of uﬁits which need setting or

'adjustment using specxal equipment or facilities will not be carried

out in rhe Kabupaten workshop Such repairs are planned to be carried
gut by the provincial workshop or the reglonal Workshop of Blna-

Maxga°

‘Accordingly the main tasks of the Kabupaten workshop are as follows-

1) Admlnistration for and storage of equipment
2) Routine maintenance and Iight repalr of equipment
3) Storage and supply of spare parts

4) 'Operatlon of equ1pment 1ncluding czushing 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

DESCRIPT1ON ' . QUANTITY

Upright Drilling Machine

Electric Hand Drill

- Electric Portable Grinder

Disc Grinder

Engineer’s Vice

Set

1
1
i
1
Bench Electric Grinder . .;1.
| 1
DC Electric Welder with Engine i
1

_Portable Hydraulic Jack, Screw Head

—

Hydraulie Jack
Grease Gun

Suction Pump [or 0il Recovery

_- RS

High Pressure Grease Pump

continued
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DESGRIPTION - ° .~ . ... ... QUANITTY

Drﬁm-OpéningVSpahnér

‘Silicon Normal Cha?gér
Tyre Chéhger_Air.Operated_

S Tyre Service Tool Set - a
Tyre'Preééufe Cauge'“.
Automatid_Tyre Inflator
‘Plug Cleaner and Tester
Mechanics Tool Set, Heavy Equipment
‘Mechanics Tooi Set, Large Vehicle
Portable Air.Compressof

- Electric Cord Reel, 15 A, 50 m
OilﬂMeaspre, Polyethyiqne o
¥uinnel 200 mm, Steel 7
‘Hand Truck (Cart), 4-Wheel
Nylon Sling;'io ton ' '
Chain Block, 1 ton : o
Wire:Roﬁe (for siing), 1.8 ton
-wire Ropé (for sling) 3.2 ton

—_ NN NN me W ke g...-_,._.,'-‘_,._.-g_.,..;.._..._a',_.',....._.

Generator

3.5.3 Laboratorx
For quality control of construction in the Pruject_itris recommended
that 'a laboratory is provided for each Rabupaten. For each
laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical 'characteristic, compaction and strength. tests for

the road bed énd pavement maferials.
- Slump and strength tests for the bridge concrete.

In the laboratory a fixed water tank should be provided for CBR

tests and ecuring of concrete specimens.
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Thé'pfopose& labbratofy equibmeﬁt is liated in Table 3-32.

Table 3-5-2 - LABORATORY TEST EQUIPMENT .

DESCRIPTION o L - - QuANTITY
Soil Moisture Test Set (JIS A1203) |
'Liquid-Limit Set (JIS A1205)

Plastic LimiE'Sét:(Jié A1206)

'Compact1on Set (JIs A1210) . _

CBR Laboratory Set, Mechanical (318 A1211)
Sand Density Apparatus (JIS Al214)
Aggregate Test Sieve Set

Portable Cone. Penetrometer

Compr9331on & Bendlng Test ﬂaéhiné

Cylinder Mould (JIS A1132, 1108)

B MY e b b ek ek ek et e

Slump Test Apparatué (JIS Al101)

To conduct -the surveys necessary for road and structure construction
such as centering, profile leveling, cross section leveling eétec.,

the surveying equipment listed in Table 3-5-3 recommended.

Table 3-5-3 SURVEYING EQUIPMENT
DESCRLPFION ' QUANTITY
Trahsiﬁ' ' ' . i
:Levél 1

staff - 3
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- Chapter 4

Unit Price

CONSTRUCTION AND MAINTENANGE COST. ESTIMATIONS

With regard to the ﬁnit‘priceS'of materiais and labor,  the data were

colledted from each Kabupaten “through Bina Marga. The colleéted data

were compared with those of Jakarta using BAHAN BANGUNAN DKI-JAKARTA
MAY & JUNE 1985 compiled by PUSAT INFORMASI TEHNIK PEMBANGUNAN, and

46.1.1

thgn'finaliaed.'

Uﬁif Labour Price

The unit labour prices of Kabupaten Soppeng and dther__Kabupaténs

.in Sulawaei Selatan Province are shown in Table 4-1-1.,

Table 4-1-1

QNI?_LABOUR PRICE '(Rp).
KABUPATEN MAN  SKL ~ CAP  MAS  LAB - DRIV  OPE
LAB. .
Gowa ks 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 12,250 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 2,466 2,171 3,000 3,000 1,671 3,179 4,393
Notes :
' MAN : Mandur
. SKL LAB- : Skilled Labour
CaP : Carpentex
' MAS : Mason
LAB H Labqurer.
DRIV : Driver
~ OPE

- Operater
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4.1.2 Unit Price-of Materials

Tahle 4-1-2 shows the unit price of materials for Kabupaten togethér.

with for other Kabupatena in Province:

Teble 4-1<2 . . UNIT PRICE OF MATERTALS —  (g)

" MATERTAL : CUNIT . GOWA PANGKAJENE ~ BARRU  SOPPENG
: o , KEPULAUAN _ '
Bitumeﬁr . E 'L 275 - 250 ._ﬁf325. _ 250

Asphalt 0il L 700 . 700 T 750 700
Gasoline L i2s0 0 250 250 250
Sand - M3 4,000 © - 5,000 6,000 5,250
Cement Cbag 3,750 . 3,750 3,750 4,250
River Stone M3 4000 4,500 6,000 5,250
Steel Moulds ~ Set " 7,500 7,000 7,000 7,000
Timber ' 3 200,000 150,000 180,000 225,000
Pain | L 3,500 . 2,500 2,500 2,500
Reinforcing:Steel } :  Kg o 750 ._575ﬁ-' 150 - . 1,000 o
Tying Wire . S Kg - 1,200 . 1,200 1,500 - . 1,500
-Equivalént_Rojalty-. : M3 . 250 - 250 256 . 250

| | . ' . (Rp)
 MATERTAL = - UNIT WAJO TANA MAMUJU  AVERAGE
) . TORAJA :

Bitumen. L 275 400 2700 . 295
Asphalt 0il L 700 - 800 700 1,000
Gasoline L 250 250 250 250
Sand _ M3 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 - w3 200,000 175,000 160,000 184,285
Paint | L 3,500 2,500 2,750 2,820
Reinforcing Steel 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

_.The hourly equipment cest fof-Kabupaten'is shown in Table'é*ihé.

Table 4-~1-3
HOURLY EQUIPMENT COST
C FROVINCE 5 BULAWEST SELATAN
KARUFATEN @ HOPPENG
T . Rp } {685 )
'CODE  EQUEPNENT NAHE [Lass e LGBAL Wy oy i FURE!BN o5t >>>>> ToraL
Ko . OMERSHEP OPERATION SUB-TATAL ORERSHIP GPERAIIQH SUB-TOTAL . LOSY
Bulldozer 120 Hp L (3,03 ..l3 336 1,769 'l.osi 8,803 22,131
ButIdozer /Ripper 120 WP Mo 14.044 14,388 - 8,500 1,591 10,091 24,475
Suarp Bulldozer 120 WP 356 14,289 4,040 0 80N 1,462 10,541 ° 25,185
Bulldozer = ° 90 WP 197 - 8.m5 3,9&2 4,914 858 5,58 14,530
- Bulldater /Ripper 90 NP A2 9,362 9,51 5,300 992 - 6,292 15,864
Bulidozer - - 45 Hp §40 - 5,389 4,507 - 3,500 465 3,965 10,474
“Bulldozer Ripper’ 4T WP 153 4,823 5,97 3,009 744533 4,509
Sxasp Bulldozer 90 Hp A2 9,35 9,34 5,288 989 5,213 - 15,837
Suanp Bulldozer - . &S Hp 17 6,755 5,917 4,050 - 758 4,808 11,735
Notor Brader 130 Hp 27 12200 15,897 Y 1205 B2 19,71
Notor Grader . - T e 192 1,90 1,802 4,709 894 5413 13,355
Kotur Brader - &5 WP 172 8,787 . 6,98 . 4,300 B4 5,100 12,043
Road Stabiljizer ¥=1850 s 348 344 3,758 8,58 4% 902 12,7980
Vibratory Reller y 4 ton e 3381 3417 2,900 385 3,250 6,782
" Hand-guide ¥ib. Roller 1000 Kg . 102 b1} ny .80 300 - ee0 - 1,593
© Tire Roller - : 8-15 ton 125 1,462 7,587 3,108 103 3,209 10,796
Vibratory Roller mn 4 ton e 3,381 3ATT 2,900 0 - 38S 3,285 4,782
Hend-guide Vib. Ralier 500 Kg 12 4g - 490 - 400 2t B20L,IN
_Rough Terrain Crane 19 tan 7 13,087 13,484 10,039 781 10,790 25,21
Hydraulic Excavatory Wheel . 0.3 a3 185 7,889 8,054 §,109 544 655 12009
Wheel Loader =~ 1,223 S0 9,518 8,795 7,019 934 - 7,953 14,748
Wheel Loader 0.3 a3 9 2,973 3,084 2,29 022,51 5,635
Water Tank Truck 1000 1tr, 105 2,878 2,9 (858 I 992 3,9
Fuel Tank Truck 4000 Itr, 06 2,98 2,9%0 £e2 126 1,008 3,998
Dusp Truck _ 3.0, ton - 117 3,800 3,788 1,489 NG L9 5,47
"Flat Bed fruck with Crane . 3.0 ton S A 19 1 S P - R W I ¥ 128 1,885 5,030
Duap Loader Truck 12 tan 5 19,4717 19,34 3,830 {27 3,985 23,291
Dump Truck '5l0 ton 23 . 5,761 b,224 2,18% I 2,502 8,726
Flat Bed Truck 3.0 ton 713 1,486 2,709 583 42 0S5 3,314
Portable Lrusher/Screening 30-40'trh 152 2,982 22,7 ':IH;BUO"'_ 2,502 21,301 44,036
Concrete Hiver 0.5 a3 648 2,480 3028 T 5400 835 5,835 9,983
Water Pup 200 1/nin 23 SR w2 . 188 6 L 404
foncrete Yibrator 3.3 HP q 23 240 73 2 13 315
Asphalt Sprayer 830 Itr, 123 786 99 1,089 145 Lied - 2,073
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4.2 Unik Construction Gost by Work Type

4.2,1

Table

FROV @ SULAWEST SELATAN |

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

e et s e R U A i ) T Rl AL b ke e e LAY U R 9 9 e 2 5 W e e 0 e e R A L

All Horka Except Bridgee

The unit construction costs by work type, excludiag bridge construc-

tion costs, have been estimated using the combination

deacribed in Clauae 3.4 and ‘the unit prices already

resulta are summarized in Table G2 1

Bite Elaarince fn Light Bush
, Subqrade Preparatinn
 Normal Elll

Fill in Swemp

Normal Excavatlon to Spoil
Sub-Base Tourse

‘Base Course
- Shoulder

Asphait Patching
Surtace Dressing lSingIe}
Surface Dressing {Doubla)

- Earth Drain . _
Earth Grain in Swawp lby machinel

Pipe Culvert DBOca
Hasonry Culvert {BO0:BOca) :
Retaining Wall and Wing ¥all (Tiaber]

"Retaining Wall and Ning Hall lHasnnryi

ﬁablun Prntectinn

' Hanual ruutine maintenance of road

Routine saintenance of earth read:
Routine mainktenance of gravel road
Routine salntenance of asphalt road

P a1 e 0 e B e e

¥a
K
- ¥a

K

---------

CHAR .

20
t,6h
2,47

m

3,15
1,307
9

3,523
594
i
82

1,158

81,020

57,443

18,913
50,293

11,079 -

132,008

91,378
1686, 450

352,300

f6i

4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK

SOPPENG

9l
i

x
1,035
54
1,351
2,303
N1

1312
509
800
1y
475
19,532
39,7
)
i, 414
121

7,260
3,948
89,186
31,200
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of equipment

liﬁt&du

5T
1
2,5%
3,529
{,498
1,503
5,622
3
4,833
1,103
1,54
L
1,633

90,552

97,149
19,159
51,706
1,200

- 139,268

129,32
204,844
£83,500
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4.2.2

Table

Bridges

The unit construction costs by bridge Lype including the cost

demoliLion of’ existing bridges are shown in Table 4 =22,

4-2-2

PRIV BULAWEBRT BELATAN

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

o e et e b iy 1 3 4 e e e b i o g e 1 2 e £ g e B B T R B 8 L R o 4 S Y A i L A

Buperstruciure Illuber~5par 311191}
Superstructire. [Tizber ;Span Sepiof)
Superstructure {TiaberySpan BajioTi
Superstructure (TisberjSpan 3ajBH50)
Superstructure (TiwberjSpan SajBHS0)
Superstructure (TiaberSpan BaBH50)

Superstructire (ConcretejSpan IngBHS0Y

Superstructure {ConcretejSpan SapBHS0)
Superstructire (ConcreteiSpan 8wjBHSOL -

Sugerstructure (ConcretejSpant0s;BNS0)
“Superstrurture (ConcreteSpantfa; BHSO)
“Gubstruckure {Plersbor Timberpi07)

Substructure (Abutjfor Timberyion
Substructure (Pierjfor Tiaber;BHS0)
Substruciure {Abut;for: TinberyBH50)
Substructure {Pierjfar Concrete;BHS0)
Substrusture {Abutyior Concrete;DH0)
Desotition. of Bridge. {Timber-)Tiaber)
Deaotition of Bridge {Timber-)Concrete

Deacl ition of Bridge {Concretel

- Haintenance af Tisber Bridge (Hew)

Hatntenance of Concrete Bridge Mew)
Haintenanre of Tisber Dridge (Exish)
Haintenance of Concrete Bridge {Exist)

KAR ¢

Ho
87
8l
a2

Y
Y
a2
#1
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564,031

1,468,500

829,502
i, 666,87
1,723,450
3,594,081
17,59
17,549
§0,131

11,342
2,180
9,405
{187

BUFFENG

35N

NI
5
§,39

M

5,007
104,672 °

17,107
127,533
145,092
171,00
32,863
154,495

A
1,838,537
7,186,408

BTN
442,948
916,181

1,314
1,31
19,07

1,121
7,934

7,405

2,431

aa.;oa;
75,450
100,162
84,460
92,472
147,205
169,572

w0

195,380
700,850
IR TIE
595,804 -

4021,

78,134

4,510,282
18,23
18,523

19,198

12,003
5,094

11,810

4,598

cof



Chapter 5 RESULTS OF KCONOMIC FEASIBILITY EVALUATION

5.1 ?reliﬁinary Screening
The road links to be improved should be effective for development
of the Project Area. The road links where improvements were assumed
: to'be_ihefficiéht'for~deﬁelopment of the ?rojeét'Area were generally
" screened out using the following cut-off criteria.
(1) Very short rpadé, iess*ﬁhan 2 . Km long, which have no connection
“with the trunk road network. .
(2) Roads not conpected to the network at any point o
(3) Unpreferred roads, due to: poor'.suitability for Eransportation
_cpmpafed to othef existiﬁg alternative roads serving  the same
purpose. - ' '
(&) Roads in good condition according to the Bina Marga road inventory
“which- lists improvement projects. carried out in the last two
or three yedrs | - “
(5) Roads with asphalt surface in good condition
(6) VUrban roads, except those forming part of a longer route
(7) Roads serving single. large orgahizatioqs ra;her”than the general
public
(8) Roads with no inventofy data

(9) Kabupaten roads also assigned as provincial fdéds

Thé road links to be screened out in Kabupaten Soppeng are shown in
Table 5-1-1.

Table 5-1-1 ROAD LINKS TO BE SCREENED OUT

KABUPATEN : Soppeng

CRITERIA NO ROAD LINK NO

(1) | 66,68
(6) 45,59,63
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5.2 Bvalnation -

5.2.1

5.2.2

5.2.3

Primayy Analysis

The Kabupaten roads were classified by -using the_ future traffic
volume on the road 1links in-1998.' The -primary analysis of ‘the IRR
was carried out using. the construction and maintenance costs. Road

links where IRRs were mors than 10% were defined és_feaéible links.

Results of p;ima;y anélysis are shown in Table 5-2-1.

'Seconddry”Anélyéis_ _

Froﬁ the:infeasib1é roa& links évaiuatédtby the primary aualysis,
road links where.the IRRs wereibetﬁeen 1%‘and_10%;_i.é. foa& liﬁkg
which = could become feasible if down graded_'byJ oﬁe"rank;'.in
claséification were doWn_graded=and the cbsﬁs re“estiﬂatedf' Using
theseICOSts, a'éecondary énalysié of IRR waé carried out. Rdad'links
where thesé; IRRs weré'_theﬁ"mdré"than 'ldz_'were aisb defined as
feasiblé  }£§£3@ ‘This reflected that even .thcugh ﬁhe'.road

classification was rather'low the road link should be improved.

Results of Secondafy'analysiSjaré shown.in.Table 5-2-2.

Ranking of Feasible Rpad Links

From the fesults of the primary.and secondary analysis, rogd'linké

‘where the IRRs were more than 10% were selected and their NPVg and

B/Cs were estimated. The ranking of feasible road links from the
economic evaluation are decided in. the ordé; of the NPVs, i.e. the
larger the NPV the higher the road link priority as shown in Table
5_2“30 . . . .
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Table 5-2-1 (1) RESULTS OF PRIMARY ANALYSIS

PROVINGE 1 RULAWEST BELATAN  KABUPATEN 1  BOFFEND

CLIMIEND O LENGTH . CLASH - | CIRR{Y) "REMARK
7 8 FeooT1iR-l 0 78,259 0 Surplus
52 Fhmo CIIIA O 7RLTIZLovOn.
70 5 #m ITIRS) . 5004585 Surplus
74 4 mg-l Aol Burplus
38 3 Em ITIR=1  41.912 - Burplus
b S km - IITE-2 - 41,8549 S Burplus
27 0 U3 IT18<1 - 41.360 . Buyrplus

24 I Ka ALIp-2 39892 - VoL
&7 4 ¥am 1rip-l © 35.970 0 Sueplus
55 SR K THIp-2 320283 0 Burplus
&1 9 km o I1IB=R . 29.334 Burplus
73 2 Em o TIIR-Z O 29,174 fBurplus
LED 9. km o 11IE-{  22.873% Ve
3 S5m0 rrip-d o 22.081 0 won
il 12 Km o IIIE-2  21.588 - Suwrplus

- 49 9 Em I1iB-2 “ 19,240 Burplus
39 10 Emo . TILA 16,986 - Burplus

1 A T 5 § 15 14,923 Surplus
R0 5 Km CoIliRsd T 130291 Surplus:
7 TR Em ilip-2 12.9B4 . VI
63 5 Km 111m-1 11.538 - Surplus

. L & F I118-2 10.399 Bwplus.
44 4 K 11181 §.592 Burplus
&5 2w SRy} F.EL2 Burplua
72 3 Hm 111 9.285 ° Surplus
16 8 Ew i11A 7.212 Surplus
30 2 ¥m 11IR-2 ?. 413 Surplos
A2 2 K nIe - B.211 “Burplus
32 8 Em S ITIR-2 . 7.8%1 . Surplus
24 - Eme 1112 7.725: oo
a3 8 ko 1119-2 &, 807 Surplus
44 A Emo - 1IIp~1 . A.567. . Burplus.
13 A kw0 1IIE . 4.532. . Surplus
36 5 1m 11iB-2° . 4.05% Burplus
14 5 Km o LiIB-1 . 1.490 Surplus
i1 2 Km CIliped 0,078 v
37 2 KEm 111 : o.078 Buirplus
12 COE3 1111 o.078  voo
13 2 tlm Cirrip—i 0,078 00
4 7 Em Irin 0.070 LVOE
1t & Fm ITIR-2 . o.078 Surpius
i 7 K 11181 . 078 N
BT 7 b Iiip-1 . o0.078 Lo
A7 3 K - ITIR-1 0,078 Burplus
1A 5 Em 111p~-1 0,078 Burplus
a7 TR Em Irip-2 0. 070 vae o
] L Y 111H G078 LV0Oe
20 7 1m Clrip-2 S O78 Une
2 3 Ham TI11j~1 Q.07 Vs
28 4 Em IFip-2 0. 078 viEe
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Table 5<2-1 (2) RESULTS OF PRIMARY ANALYSIS

PROVINGE 1 SULANEBI_SELBTAN :KABUFATEN ' SUPPENG,

_ LINk NU LFNBIH _LLRSQ IRRCX)_ _R!MGRK
23 2 bn 1116 0,078 voe
b L E Man 11102 0,078 voe
54 T2 I1116-2 . 070 vae
25 I kEm IiIg-2 Q.G?H CoNae
ST 2 K. 11ip-2 0,078 - Surplus
57 3 M 1110 0,078 Burplus
gsis) X Em ITIR-2 .07 oo
60 3 b I D.078 Burplue
LT .- 111p-2 0. 078 Burplus
] I 111p-2 0.078 Hurplus
208 4 ITIg--2 0,078 CBurplus
29 7 fim- 11ip-1 0.078 Burplus
.2 X B RS R1:ES! 007 Vi,
T I Em g 0.078 0 Sueplus
=3 B 13 Kin IHEB-2 - 0.078 Burplus
10 13 Km. ITR-2 0.078 Burplus
. 33 5 B 8 § - B o.078 Voo
31 20 Km_ FTiR-1 &, 078 AN
G 5 Em Irip-2 0.078 WO

e MR Mo b i A3 T s St B A S T L B e P e ok e e Y Rl B o L e PR £33 Bk s B 2 S G o e R aa'n bt o B L Bk

Table 5-2-2 RESULTS OF SECONDARY ANALYSIS

. ﬁHHViNEE v BULAMERT SELATAN CEARLEATEN 3 BOPFEND

iINF NU LFNHIH 31.ARS 1R (%) © REMARE

fér il 1Z2.8%0 - Burplus
30 111G 12.713 . Burplus
24 1110 AT ] Vo

2 11142 10, 548 Burplus
an 11106 10,431 HBurplus
72 111e 7.285 . Burplus
&Y 1rip-2 B3. 124 Burploas
92 1imG B.214% Huep ) g
1 1116 A.094 0 Hurplus
13 11l q4.8532 SBurplus
6 111{--2 o, 07d Burplus
11 £1iBR-2 G0 Borplug
14 112 0, N7 Burplus

U e Y A S B8 T g R g L s g e e 8 S W 1 L T Rt % S i B M A Rt R 8 e it g Mt A P g e e R4 s g e e
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Table 5-2-3

FROVINCE 1

R R it ot Pl L et 8 A B P8 e At o B e e A e Dt e 854 B B

CLENGTH
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-u.-.—-—------—u-.—-—-——----—-u—.-,—.~..-..—--..-...'..-.....-.-....n..nm-uuwmmmmmnnn-—u—s-..m-._-.—-.-..---—-u-q-n---m--m ot et

hi
3!

54

s N, AT T L R NI R N R W FRES WS R AR WA, X1

RANKING OF FEASIBILITY ROAD LINKS

BULAWEST BELATAN

fELnss

11IR~4

R 8 8 §:5% ]
TYIR-1
CTI1IR-1

ITIn

irre-t.

T1ER-1

IIIp-t

I1Inp

I1ip-2
1r1p-2
1118~2

ITIR-1

ITIR-2
IT1R-2
11182
TTIR-2
[1re-1

TIY1R-1

Itig-2
I1T8-1
I11g~-14

“I1ie

e
1116,
1116

11IB-2

KARUPATEN

BOPPENG

1
NFV. B/ IRR REMARH :
{touonp) Y -
FH2002 0 A.7H7 780259 Surplus
201941 30100 50655 Surplus
120275 2:826  47.10%1  Burplus
104422 . 2,246 35970 0 Burplus
GR2REG . 3.eEE 0 72,773 V0L
g9292 - 1.554 22,873 VOQ
7276 0 c20E22 041,912 0 Burplus
48804 2.488 41,360 Surplus
47276 1,283 . 16,986 Surplus
44184 2.492 41.549 Surplus
418007 1.833% 29,334 Burplus
37516 1,429 21.558  Swrplus
I7o28 1.4 22,081 VoG o
266F6 - 2,060 52,2083 Burplus
23967 2,170 39.892 VOO
T222100 0 1.324 0 19,260 Surplus
18507 1,858  29.174 . Burplus
16160 1,180 14,923 - Surplus
14810 1.142  13.898 - Surplus
8620 . l.078 12.984  voo o
BA4A20 ~4.123 15.291 Hurplus
3509 1,053 11,5358 Burplus
- 2731 1.023% 10.866  Burplus
19953 1.103 12.713 Surplus
831 1.014 10,431 Surplus
584 1,020 10,663 VOG
62 1.4012 1, 379 Burplus

1476166
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Chapter 6 IHPLEMENTATION PROGRAMME

6.1 1mp12mentétibn Schedule

6.1.1

Project Cos

"The total Project Cost  for the Kabupaten is composed of the cost

of construction and malntenance, supplementation as described later,
and workshop, laboratory and. survey equipment. = The total Project

Cost for the Kébupaten is summarized in Table 6-1-1.

Table 6-1-1 - _ TOTAL PROJECT COST (1)

KABUPATEN: Soppeng ' :

C o , (RpxlOﬁ)
: FOREIGN . LOCAL "

COST CURRENCY CURRENCY TOTAL
 CONSTRUCTION o 552 971 1,523
MAINTENANGE . SRR 175 S 5713 748
SUPPLEMENTATION =~ . = 456 - 454
WORKSHOP EQUIPMENT & TOOLS . 28 - 28.
LABORATORY EQUIPMENT _ 12 7 - 12
'SURVEY EQUIPMENT _ | 5 _ - 5
TOTAL R . 1,226 1,544 2,770

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

Cp-1-2.
Table 6-1-2 . TOTAL PROJECT GOST (2)
(Rpx10%)
: FOREIGN LOCAL
COST. CURRENCY CURRENCY TOTAL
CIVIL WORK o _ 305 ' 1,531 . . 1,836
CONSTRUCTION & MAINTENANCE 822 - - . 822
EQUIPMENT
SPARE PARTS 54 13 67
WORKSHOP/LABORATORY/SURVEY : 45 - 45
" EQUIPMENT

TOTAL 1,226 1,544 2,770

The - cost for civil work is composed of the cost of labour and
materials, operation cost excluding spare parts, indirect cost and
transportation cost of equipment, and ownership rost for existing

equipment.
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6.1.2 Proposéd Road Links .

(1) Road Links to Be Improved

The road links  tdf_bé improved were generally selected taking
_ into consideration tﬁé'following'criteria :

(1) TFeasible road links: 7 | ,

- Feasible road links from the primafy'evaluation
4'Feasib1é read links from the secondary evaluation

(2) Road links selected from the engineering points of -
view . ' . B '

(3) Road links_selécted because of basic human needs.,
The.xoad links finally proposed to be imﬁrdved in the Kabupaten
are the 30 links with the total length of 194 km which is 49% of
‘the 399 “km total length of Xabupaten roads studiéd. The

_proposed road links are shown in Table 6-1-3.

Table 6-1-3 . ROAD LINKS TO BE IMPROVED

- KABUPATEN : Soppeng

REASON FOR SELECTION - ROAD LINK N0

Feésible _ -

- Primary ' 1,3,9,19,24,27,38,39,40,49,50,51,
52,53,55,61,62,67,70,71,73, 74

- Secohdary _ 26,30,32,46,48

Engiﬁeéfing Point of View 10,15,31

Basic Human Needs i -
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As the table shows all feasibléiroad links afe_prqposed to be
improved. B ' ' | |
Three key road links which are located at the strategic_point'tb
‘complete the rocal road network consisting:_of feasible road

links ave selected from the engineering point of view,

- The order of proceeding with the improvement of the proposed

road links are decided as shown in Table 6-1-&

Table 6-1-4 ROAD LINKS .TO BE IMPROVED BY YEA‘R

FROV ¢ SULAWESI BELATAN HAB_'= SOPFENG

wm um | e R -

e owom o T

o 33_.“;;-,-“1,2, 0, n R

T . u, w, A, 51,73 ----------------------------------

S+ ko, e w5 o
w2+ 0, In, 2 W, 0t w8 e
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(2} FRoad Links to Be Maihﬁﬂinéd

It Ls desirable that Call Kébupaten”'roads-are mafnéainéd;
'ltowe\rer, because of the limited budget 1t is ine'vitabl"ea'.that
'eome road links th the KabupaLons will’ be‘ 'léft 'withoirj't
_maintenance for: the time heing.' '1he budget shouid be used
for those which are effa(.l.ive in producing more . useful develop“ :
. ment of the . Kabupaten through the road development project._

) '_The road links Lo be maintained are. finally propoaed asg aliown

Table 6j1~5-(1)' " ROAD LINRS TO BF MAINTAINED -

FROV  + BULAWESI SELATAN . KAR i GOPPENG

110008 )
LK UENSHE  BA SO AU RD ASPUAL GRAVEL ERIM 1% AREM m_: " hmER anmsz'fwcm FOREIBN 101
W tkel b 0t Ke e (sl KD Db R0 w66 eosT . cos o cosl

L e i e P T B A e B Bl S R e bt L LT L TS T L T X e -

3 500 90 RD 80 0 5 0 0. 0.00 1 .00 ¢ 3 BN3 S 2,30
A7 W R 0.0 00 T D6 0 GO0 b MIO0 2,09 410 L0 5481
5 00 107 0000 - F 0. & 0 000 F (0000 b0 2,838 .9 3,7id
7 yoME 2 .08 00 0 9 9 .3 38000 000 - 425 3,200 94,15
B 8 850 L0 08 00 0 &- 8 & 600 1 1800 -9 24 BOT AW -
9. HLE 062190 &0 I8 1§ b 0.0 - & 10300 6B 9,390 . 2,12 12182
07 13462 ILT AR 00 M 7 8 8 608 1RG0 §,0 hEM o 2,080 8,002
1 20090 @0 0.0 08 7 0 0 2 000 1 MRG0 M3 PAI9 53¢ 1958
12 4% 867 158 0.0 0.0 5 B0 0. 000 1 40,80 254 3,138 1,551 4,891
13 7 5.0 450 0.0 00 2.0 0 6 000 0 680 0 vy 207 oMb
it § ¢l.0 9.0 &0 00 0 5 ¢ 0 080 - 4nS0 M3 Ly 57,38
15 7TOOELY 31 00 00 7 9 0. D 000 3 EeS0 439 3480 1,03 4,9
1 TS b 00 3 0. 0 0 000 | to.00 . ss0 - 3807 1,22 5,009
.3 9.0 50 00 00 3 0 6§ 7500 6 0,00  BBh . 2058 5% 2,754
19 5880 4.0 0.0 6.0 5 0 0 0 000 1 INSE M5 L5 B 30
20 7500 30.0 20.0 0.0 7 8 0 0 000 3 83B00 M 35 N33 5200
A .03 90 6.0 &0 00 ¥ 0 . b & 0.00 0 0,00 I R TR I
i .0 10,00 0.0 00 4 9 & 0 6.0 | 00 30 20 &5 2,80
% T 950 50 00 0.0 2 0 0 0 800 0 0.0 0 W BT
5 .1 70,0 3.6 B0 00 0 Y -0 ¢ 000 0 0,00 & 98 W 5,2
2% 135 438 B0 B8 0 % 1 & 0080 1 406 N7 LI i 1,808
2 bO75.0 500 00 060 0 & B 1 2080 0 0.00 236 E463 430 1,893
2 ?OBLL 59 60 G0 06 % 0 0 0.00 2 20,00 792 3ME . LISL 4519
343 5G9 0.0 006 0 43, 0 0 600 2 8500 el 449 L0750
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Table 6-1-5 (2) _ ROAD LINKS 'TO ‘BB HAINTAINED.

PROV 1 SULAWEST BELATAN = KAB 1 - BOPPENG. |
. _ TR . ot 1

LI LENRIH BN b AU - RDNSPUO GRAVEL EARIW YA AGA R AWEA BRIOGE  LOGAL FUREIRH  YOIAL
WO e 00 W N K ke e R a1 M0 G2 - COST - COS COSE Gst

.....................................................................

' 0.00 ¥ LE o s i

[ e e L LT TR T

1 5 0980 R0 00 0 3 0 2 3600 90 DL o

Rt 00 8. ¥ 03 006 0 W .0 0 . 000 0 0.00 I 19 LR I YL

% I L L N 500 0 0.00 1 sse0 363 - n8 0 ML 7AW
3 250 560 00 00 ¢ b 0000 0,00 R TR 1 IS £ | RN 1 1 B

3 10 763 23 00 00 ¢ 0 0 2 W0 0 000 . W AT L2 LN

10 507800 (5.4 .00 0.0 ] § D8 000 0 000 0 1,593 47 2,000

il b 581 3.8 50 00 0 b0 % 2400 ¢ 000 - 288 2,038 . 630 2,788
{5 HooBLI 150 7 00 @0 0. 0000320000 0 792 7,980 2,230 9,510

[ Tosg 1330 040 00 0 30 0 00 0000 0 95 W 1,22

@ -8 56y EE M LY 0 8 ¥ f 00 000 0 2,23 By 2,818
it 0 4n8 3L 1Y 00 o $ 04 3 o400 0 000 587 2,9 I 32

51 12 3.3 200 450 L} ¢ 8 & 0000 0 0.00 CJRTESN [T I )

5 § 760 2.0 00 00 0 % 6 3200 0 0.0 - e LM 55 2,448

] 20950 507 0.0 0.0 v o2 ¢ 0 0.0, 0 0.00 0 CHY A IR 1

56 . %950 K0t 00 0 2 - 8 00000 400 IR ) 1 p28

5 -3 W3 &7 0b 00 0¥ 0 0 o080 ¢ 000 0§ b 12

59 30O 00 BT 00 0. 3 0 0 000 0 000 0 95 LT WL}

8 2 WS 85 00 00 2 0 60 & 000 o 0.0 bWy W M

83 o900 100 0 0.0 ? 0 00 000 0 600 6w W R

b b7 9060 1000 08 DO 0 b .0 0 000 0 0.00 0. 1,12 513 2,485

B -2 00 950 .50 007 .00 70 2 4800 9 0.00 b7 1,089 0 lb 1,395

Sth 2 10 16h 47 {7 337,00 39 178550 15, THB H17,878 36,080 153,842
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6.1.3 Annual Gonatruetion“and~MaintenanceQCost

The —annial . allocation of Lhe Eoﬁél-.coﬁéttuétiou an& maintenance
- cost in the five ygarg- programme for the Kabupaten - {8 finally
recommended a8 shbﬁn in Tables 6-1-6 (1), - (2) and  (3) for the

consttuclion, maintenance and total respectively

_ The praposed conatructlon cost 1s Rp 1,323 x 106 and malntenauce.

cost is Rp 748 x 106 which 13 appxoxlmately 33/ of ‘the total.

expend1ture. . _ o
Table 6 1-6 (1) _ LONSTRUCTION AND MAINTBNANCE COST
: (consrnucrzom)
FROV 1. BULAVEBT BELATAN  KAD 1 BUPFEM
T i 4 tooun |
FVEH < 9B 1) ivvo ) ot I??i YOy Gy
tuan& LUNHEHCV a o wm Ivl;éss 210.111 29,505 123,04 i“.vzi;ssi CBLen
funership Lok R 1 R TR KT A ¥ T B I IR [T R 1
Uperation  Cost LIRS T S TS L R I AT || ST TE T TP TT R
Haterlal - st T IS UK B VT3 SR 10 ) [ ISR (N 17 R [V X T A T R T
Laboyr - Cost EINALINS | % i S W T (% PO TR T A U AT 11
Cont Engenty e ma wder W W8 %200 41300
CFUREIBH - CURNEHCY T YR TR TTR AR K T T N VR T TER e O
Owiiership  Cost | R 5,710 54,10t 1:,351 fsi,s&x WA e
Bperation Cost 3,648 1,10 8,308 IO,M5 gan 3 L hen
Haterfab  Cost WA A5 WA W WS 19,955 1L
Labour  fost (I 0 0. 0 6 o0
Lontingengy 140 15,1 b0 th,b40 §1,28 15,897 Lid.0dd
0L s TERCTANS 1 AT IO/ LR M T 3 I T RO
. UHHEF;“'F Cost 13,540 33,192 k2,118 75,402 b, 047 W, Y6
tperallon Coslt O 101,255 MW WL, 120,00 519,53 1302
Hateriat Lt 3,50 B LA 92,59 B0,9B8 VRT3 (240
Labowr  Cost 15,09 W85 W85 40,97 5% 15,28 Ueu
Lontdugency 0,740 40,9 12,192 19,170 0,003 198,59 LU

----------------------------------------------------------------------------------- " T e B M N U e O D

{ Conflngency 1t 151 )

33-63



Table 6-1-6 (2) _ CONSTRUCIION_AND:MAINTENANCE COST ' 

(MAINTENANCE)
PROV 1 BULAWESL BELATAM  KAB P Buahﬁhu'_°
- | R o soooR
LTER  CImE) (1w C0) Oy ey iy
CLOERL CUMRENCY s SN Ie%0 12038 I 105 9280 U85
Gaershlp Cost WO LW 19W 20 a3 93 4L
Operation Cost 29,080 59,63 89,220 B4.503 . 4B,505 760,08 W49.700
Materlal  Cust. 2320 AT s 50T 590 23,08 - {4.0m
tabour  Cust - 25,90 . M6 95,206 SNBY G0N0 250,08 (SN
FUREIGH CURREREY ¢ 17,000 1080 M0N0 280 1542 LSy
Gwership €ost . WOSL 78,800 - AU LI 30N 1S
peration’ Cost - Lot2  RII L3 3480 3E 1585 LA
Materlal Cost ~ 2,08 - 4% . 5,28 B 5,50 . 2% ULIN
Labour Cost R 5 - B 0 6 o o.00
T0IAL COST g S T 11 158,050 159,438 TR TN 1#1,929;'
Qunership Cost M3 008 0,891 33,307 35,300 WE% e
 peration Cost W83 E3,200 62,553 . B2 T MW (WU
Materfai  Cost B T 1 R N e R 95 S VI A ) K TR %

Labour =~ Cost 25,910 51,348 55,216 59,483 83,630 258,545 - (34.8%)

-------------- - -— ————— - nare-
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Taple 6-1-6 (3) conswkucrrnn AND MAINTFNANCE cosT

(TOTAL)
PROV ' BULAWERT BELATAN  KAD o HOFPENG
- tumn lnuonp b
CTTEN LY WY Iy WY 1y ¢ i )
LA, EUHREHBV SR 3;:tqraq | 395,?09 LI, eon
' Uunership Eust' : B4 . CESHO o BOM L MIB . &as 240 LN
Operatien. Cost BT R X TR S TR U L 8 U T X
Haterlal Cost 23,015 44,582 a7 493 . 50,395 A8 U9
Labour.  Tust M8 BRI 88,31 100800 SB,076 AN (aha
 LontIngency T3S T T R T RS 1 v B YN T R 1 R R
FUREAGH  CURRENCY + 12,430 ISTA30 1SE,663 161,930 124,982 F26,435 (3201
" Dunershlp Cost 05 90,338 86,598 03,479 4,632 - 01,318 158200
Gperation Tost 4,880 - 10,563 0,63 13,9% 12,50 5399 (741
Haterlal  Cost 24,502 52,550 IB,(AB3 3JV5 50,510 - 99,9210 LnM
‘Labour  Castt - 0. .0 0 B B 0 {00
Contingency . - 1407 15,978 - 14,96 b0 17,28 7,891 1 .91
| T o | T
WAL TS 1 20,480 ALTEE ADS13 SS9 §I9,250 2,270,505
Owiership Tost - 30,53 me,009 - va,e12 0 QoM dol,28 9,095 (18,90
peration Cost MG MBS 175,192 20,410 192,323 014,928 (3501
Material ost - 47,997 9,033 4,810 63,316 100,505 AI3,2 116.20)
Lsbour  Cost A,769 B3,0%8 99,370 00,409 98,07 ML g
ContIngency 18,950 10,922 42,352 ,M0 46,413 198,57 Lean

------------------------- - e T e T A T e e 7 P e R m ke e m PR SR,

{ Eﬁhtlnqency .I 137 )
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6.1.4 Construct1on and~Maintenﬁnce Fqulpment Cost

(1) Reqplred Number of quipment

(2)

The requ1red numbers of constructlon equlpment for - Kabupaten

Gowa :éfe_ estimated from fthe annual proposed . construction

'quantities as shown 1n Tab]e 6 1- 7

-The proposed numbers of equipment to be purchased are flnally

declded con51dering ‘the following numher of exlsting equipment

in- the Kabupaten Wthh are ava1lab1e for the Project.

- 2~ Steel Roller

R Hand gulded Vlbratory Roller
- 1~Asphalt Spraye1

The prqpoSed nﬂmbers_of maintenance equipment have been. decided

“as shown below from the proposed annual maintenance. volume

taking into account the capacity of the proposed maintenance

gangs.

a. Fquipment for Road.Maiﬁtenénde
- 1-Motor Grader ?5 Hp
- 1-Tire Roller 8-15 Ton
- 1-Dump Truck 3 Ton
=. 1-Hand Cuided VibratOry Roller 1000 Kg
‘- 1-Flat Bed Truck 3_Ton_

b. .Equipment.fot Bridge Maintenance

- 1-Flat Bed Truck with Grame 3 Ton

EQuipment Cost

The propbsed ~construction and maintenance equipmenf” and their
purchase costs are shown in Table 6-1-8. 1In the Project the
supplementatioﬁ cost *or"eqﬁipmeht cost ,supplemented is the
difference between the purchase cost for newly supplied equipment
and the depre61ated value. _

This comes about because full depréciatiqn of the suppiied
equipment would  not be completed within the Project Period

of 5 vears.
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Table 6~1-7 _ VREQUIRED NUMBER OF EQUIPMENT

FROV 2 hUIhWLHl vFLarAN | Méa"={ SORFENG

FOUREN W NORKWLE ENISTING 198> C 19> < 100 < 9m) Cimy
et T
 wmp Blldoier W 0 o 00 0w oz 0w
fotor Grader T Y
 ddeguide Vb faller B 0 o0 o o oo ous
et T w0 oM es oM 0m oM
" vibeatory folter T
"“[;;JEQJIJE‘EQEQJQE;EI]]:];;{ """""" w0 oo odb 000 043 000
O B0 ode Lo ne ts Ly
"""" wter Tk Tuck 00 043 o o o8 0&
e ek T v s s ees im a5
T v uckoith om0 0 000 000 006 000 0w
et ved ek % o om0 o o5 om0
rtaie e ssening 0 o0 05 on 07 nm
T loceste tixer 200 o0 0w 000 000 000
e b - w0 o om o0 oo o0
T tnrete vibrstr w0 b 000 000 000 0.0
anatt spraer a0 ew 0w oM 0®  oe

o o S o i i 58 4 8 A e o i o O - £ e D T R A B O e e

NOTE WORKAELE t workable days in a year
EXISTING : number of existing equipment
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Table 6-1-8 EQUTPMENT PURCHASE COST

FROV @ SULAWEST SELATAN - EAR ' 1 SOPFENS
. { 1000 Rp }
EQUIPHENT NAHE CLASS ~  CIF {JAKARTA}  PURCHASE NB.  PURCHASE COST
Bul ldozer - S o Y 49,150 - -
 Bubidozar/Ripper ' .. ROWp 53,000 1 . 53,000
Swaep Bulldozer - _ 90 KP- 52,850 L -
Snanp Bulidozer i . 45 WP 43,300 - -
Hotdr Grader -~ - : 15 HP - 47,800 - 2 93,400
Road Stabilizer = - H=1850 ae 85,930 - b
Hand-~guide Yib. Roller . 006 Kg 8,500 - 1 8,500
Tire Raller - = B-15:ten. . 31,000 1 31,070
Vibratory Roller (BT} 4 o, 29,000 N 28,000

. Vibratery Roller =~ . 4.ten 29,600 - -
Rough Terrain Crane 10 "ten 106,400 - -
Hydraulic Excavator; Wheel 03 al 41,100 1 1,100
Hhee! Loader - o L2ad 70,200 2 140,400
Kater Tank Truck 1000 Itr, 12,750 i 12,750
Qurp Truch . “3.0 ton 14,700 g 132,300
Doag Loader Truck {2 ton C 6300 - -
Flat Bed Truck with Crane 3.0 ton. 25,190 - ! 25,190

- Flat Bed Trutk . o 3.0 ton 11,275 2 22,550
Portable Crisher/Streening 30-45 t/h 188,000 § lgg;000

_ Concrete Hiver 0,5 a3 18,000 - -

" Hater Pusp . 200 t/win b - -
Concrete Vitrator L3R Mo - -
fsphalt Sprayer Bse 1tr. 10,200 t 10,200
Bervice Lar - 3 ton : 11,600 ! 11,500
4 Wheel Drive Vehicle 70 ke 17,500 1 17,500
Hotorcycle 100 ec - Lo 3 3,300

PURCHASE COST  T0TAL 822,040
OHNERSHIP COST (FOREIEW) 168,107
EQUIPHENT COST SUPPLERENTED 433,953

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

ROTE : ORNERSHIP COST IFUREIGH). for Existing Equipment

Busp Truck o 33,211
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6.1.5 Other Costs

Cost other items includes-the.coate.cf workshop eguipment and tools,
‘laboratory test equipment and survey equipment which are recommended

in Sub-Clause 3.5. These total costs are summarized in Table 6-1-1.

6.1,6 Quantities by Work Type
Thé annual constrﬁction'an& maintenance'ﬁuantitias for .all proposed

‘youd links are shown in Table 6-1-9.
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Table 6-1-9 " CONSTRUGTION QUANTITIES FOR ALL
PROPOSED LINKS

FROV 2 BULAWMEST SELATAN rAR . r BOPFEMG
1TER UNET. € 1988 Y C198% ) 090 . Q1991 CQ9RRYy CI0IAL )
_ Bite tlearance in Light Bush : sl 2009000 8000.00-  15000.00 2000000 - - 71000.00  118000.00-
Subgrade Preparation a2 I5000.00  112050.00  YHG0D.00  37000.00  90000.00.  &47050.00
Tormal FINE 0. .00 0.09 a0 000 0,00
Fill in Swaep - _ I X T E BIS.00 0.00 4600, 00 0,00 . 5475.00
forma! Excavation to Spoll S s} 71000 19272,00. - 1813.00 2600 148000 ©788.00
Sub Base Course ' sl H52.00 $1H.00 B720.5¢  15278.00 . 10R20.00 - 48§4.50
Base Course 5l 0000 T200.00 © 8730.00 9520.00 7210.00 570,00
Shoulder- : _ a2 3700000 JE000.00  H5L500:00 - EI7000.00  (3K000.00 - 519500.60
fsphalt Fatching _ w2 3715.00 0.0 450.00- S0.00 - §95.60 1320.00 -
Surlace Ursssing {Single) : “al 52000.00 18000.00. ° 7L000.00 - $4000.00  104000.00 . 344¢00.00
Surface Bressing {Duublel-. "l 0.00  '40000,00 0.00 S0 - 0,00 - A0000.00
Earth Drafn : -~ = 10000.00 . 1050000 792000 7920.00 . 1332000 49740.00
Tarth Draip In Swasp (by wachine) . R} 0.00 - 3000.00 0.00.  12000.00 ¢.00 13000, 00
Pipe Culvert DR0ca”™ . PR a 9,00 0.00 0,00 0.0 0.00 6.00 .
Hasonry Culvert tB0xG0CM) ] 0.00 0.00 . 0.00 T 000 ~ 0,09 9.00
Retalning Hall and Wing Wa)l {Tisberd =~ - ‘T3 0.00 0.00 .00 Q.00 © 8,00 0.00
Retalning Wail.and Wing Hall {Masonryl a3 .00 0.00 0.00 0.0 0.00 0.00
Gabion Protection ' o 3 0.60 0,00 0.0 2.00- 0,00 - 0.00
Superstructure {1laber;pan Jajlol} a2 0.00 0,90 5.60 .00 0.00 §.00
Superstructure (FiaberjSpan Sayiol) - v} 0.90 0.00 0.00 000 - 0.00 0.00 -
“Superstructure {TiabersSpan Saglon} 82 0.60 .00 . b0.00 124.00 0.00 184.00
Superstructure Tiaber;Span Jej BRSO} L¥] 0.40 0.00 0.00 600 0.00 0.00
Superstructure (TisberjSpan SaBHS0Y a2 - 0.00 0.60 " 0.00 0.00 C000 2.00
Superstruciure (TiaherySpan’ BeyBH50) Coal 0.00 0.00. 0.00 0.00 . 0,00 - 0.00
Superstructure {ContrelejSpan JmghHS0) . LT 8.60 2.60 - 0.0 0.00 ¢.00 0.60
Buperstructure {CofcrelejSpan SnjBH501 a? 0.00 0.00 0.00 0.09 0,00 0,00
Superstructure. {Concrete;Span BagBHI0H w2 0.00 0.0 . 0.00 - 0.00 - 0,00 - 0.00
Superstructure [ConcredeySpanite; BH30) a? 0.00 0.00 Q.00 0.90 6.00 0.00
Superstructure (ConcreteSpanlSa;BHiny a2 N 0.0 0.00 0.00 ¢.00 .00
Substructure (Pleryior Timberyiol) - W - .00 - - 0,00 160 . 2.00 0.00 3.60
Substructure {Abutifor Tiaber;l107) Ho 0.00 © 0,00 §.00 4,00 4.00 B.00
Substructure (Pierjfor TisberjBN30) i - 0.00 0.00 C 800 0.00 ¢.00 0.00
Substructure (Rbutzfor TiwberjBH3OL Ho - 8.00 A i 6,00 0.00 6.00 0.00
Substructure (Fierjdor Concrele;BA50} Ll .00 0.00 0,00 9.00 0.00 0.00
Substrueture (Abutjfor ConcrebejBH5e) H 0,00 0,00 0.00 0.00 0.00 8.08
Peanlition of Bridge {Tiaber-)Tisher) [ ¥4 0.00 0.00 0.00 0.00 0.00 . 0,00
Desolition of Bridge (Tiwher-}Concrete) Y] 0.00 2.00. . G.00 0.00 0.00 0.00
beaalition of Bridge {Cancretel 82 0.00 0,00 0.00 0,90 0.00 0.00
Hanval reutine satntenance of road 4} 142,25 290.00 287.00 L5 331.¢0 1381.75
Routine maintenance of earth road Ke 8.50 1700 15.80 9,00 . 3.00 32,90
Routine maintenance of gravel road 4] 8175 136,00 144,50 147,50 182,530 132,29
Routine aaintenance of asphall road s 32,00 Hi.00 120,50 35,00 145,50 517.00
Haintenance of Tisber Bridge {Hew) i LY 0.00 - 0,00 .40 0.00 84,00 51,00
Haialtenance of Concrete Bridge {Hew) e? 0.00 0.0¢ .00 6.00 . T 0,00 0.60
Haiatensnce of Viaber Bridge {Exist) ) &2 140.50 3500 337.00 HI.0 337,60 1472, 50
Haintenarce of Concrete Bridge (Erist! ~ a2 LEANY 1 [85%.90 1B, 15 187,40 1765.40 B055. 40
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6.2 Organization and Construction Syeten

6.2.1

Organieatien_

~The Bupati. as Vhead of the Kabupaten"has been “authorized by = Law

6.2.2

No. 13, 1980 as an official respensible for ‘the ‘Local Road Develop-

-ment Ptoject implementation._ This meane that the DPUK is con31dered

as a respons1b1e agency for the actual execution of the Project.

. According to instruction letter. dated June 24, 1982 Ref, No. 620/975"

/BANGDA,  the Project Manager appointed by the Bupati will be respon-
sible for the operation and maintenance of ‘the equipment According-

1y the Equipment Coordinator appointed from the staff of . the'Regional

- Public.Works (Kantor Wilayah) by Bina Harga ag a coordinator between

: the Govetnor and the Bupati will be respons1b1e for delivery, effec~

tual utllization and maintenance of the equipment

The standard organization of DPUK consists of & minimum of four .

sections, ‘i.e. Road Section, Housing and-.City' Plenning_'SeCtion,

Irfigatibn Section  and Administretibn Section. For execution of
the..Project_-it. is etrongly' reeommended.'that the sthcthal
organization of DPUK is established. 1t will 'be_ necessary not
only te organize new sections but also to-reargahize'fheIEurrent
structure through a review of the ‘roles and reeponsibilities of

eaeh'inter—related section.

It is recommended that the workshop is newly orgenized'to consist

.of three sub-sections, i.e. maintenance and repair of equipment,

operation and materials, and administration to execute the main

tasks‘descfibéd in Clause 3.5.

The sub section of 1aboratory would be under _the relevant Road

Section. The proposed organxzation is shown 1n Fig. 6~ 2 1.

Construction System

For the construction of Kabupaten roads with a ten year effective
design life, iU has been recommended in Clause 3.4 that the equipment

~intensive method should be adopted for earth work and pavement

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

PROPOSED ORGANIZATION

Ministry of Home Affaira:<§2gfg§ggﬁg¥g§bﬁnistry'6f Publi¢ Works| :

/ Bangda ./ Bina Marga
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S ﬁ§§§' {Kantor Wilayah)
; X . '
Y
N .
RN j
A K
[ _ "
' N Equi t
Bupati = :r—-"ﬂ“-r-"m‘—'_:"—'% quipmen
: ' S Coordinator
_Chief of DPUK
Project Mansger
iC S :
Road o c ' dinat T ﬁ_..
. . oordinator -
S”eCt].O?l ke = = = = = :-.ﬁl : WO‘L’kShOp
_ _ ite Manager [[Administration
Administration - o
| _I 1 [ |
Road/Bridge ‘Road k. 3 'g and Repair Operation
S : Construction f Yo d
Planning Maintenance|fland - ° '?q01p ang¢
R men
Laboratory Material
a "t Equipment delivery flow
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Current road construction in ‘the Kabupatens: is obliged to reiy
upon the tféditionai labour {intenaive method. It is thevefore
assumed that both the DPUK and the local contractors in the Kabupa"a
tens- do not have sufficlent experience and technique for the equipw

ment intensive method of voad construction

For realization of the Loeal Road Development Project - the- GOI hasi'
ensuxed availability of the required human resources of DPUK and
intends to conduct training programmes fox those human resources
as described “in Clause 8.3 of the Main Reportf This means that
‘the GOI intends the Kabqpatens to have the ability to execute the
 Project by force account (Swakelola). |

It should be recognized ftbﬁ the experiénée§ ‘in the ifirst local
road project, which was assisted by OEGCF, ADB andeBRD, that because’
of their poor'constructioﬁ management and'traditionai-labour'intenw'
éive. methods most of fhe' road construction Byr'local contractors
‘could not .be' completed within the contract peribdé. Therefore
éxeéuficn of .ﬁhe “road improvement by force account is .désirable
as -recomﬁended from their .experience by the consultants Ffor the

first local road project.

It is strongly recommended that except for labourefs the staff
of the force account team should not be hired by the day as it
would then not be able to consolidate the foundatioms for deveiopment

of self reliability.

However, it will be very difficult to execute all the: Projects
by force account because of the need for many Kabupaten staff,
‘The . GOI has emphasized the nee& to promote the empioyment of 1ocal_
weak contractors in order to up-grade their capability in the road

project schemes within the Fourth Five-Year Plan (REPELTTA) .

Taking into consideration the conditions mentioned above it is
strongly recommended that the DPUK is obliged 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 Kébupaten roadé'
- Laboratory tests - :

- Production of crushed gtone

‘Technical service for the equipment

33-74



	Cover
	Title Page
	PREFACE
	CONTENTS
	Chapter 1 BACKGROUND OF THE KABUPATEN
	1.1 Topographic and Meteorological Conditions
	1.1.1 Location and Topography
	1.1.2 Meteorological Conditions

	1.2 Socio-Economic Conditions
	1.2.1 Population
	1.2.2 Land Use
	1.2.3 Agriculture
	1.2.4 Other Economic Activities

	1.3 Present Status of Kabupaten Roads
	1.3.1 Outline of Road Networks
	1.3.2 Road Inventory
	1.3.3 Bridge Inventory
	1.3.4 Traffic


	Chapter 2 ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT
	2.1 Future Traffic Volume
	2.1.1 Traffic Growth Rate
	2.1.2 Present and Future Traffic Volume

	2.2 Benefit
	2.2.1 Benefit Estimation Method
	2.2.2 Benefit


	Chapter 3 ENGINEERING
	3.1 Design Criteria and Specification
	3.1.1 Geometric Design Criteria
	3.1.2 Loading Specification

	3.2 Pavement Design
	3.2.1 Design Conditions
	3.2.2 Pavement Structure

	3.3 Design of Bridges and Other Structures
	3.3.1 Standard Bridge
	3.3.2 Other Structures

	3.4 Selection of Equipment Types
	3.4.1 Points to be Considered for the Selection
	3.4.2 Combinations of Equipment for Major Works and Maintenance

	3.5 Workshop and Laboratory
	3.5.1 Policy of the Kabupaten Workshop
	3.5.2 Workshop Equipment and Tools
	3.5.3 Laboratory


	Chapter 4 CONSTRUCTION AND MAINTENANCE COST ESTIMATIONS
	4.1 Unit Price
	4.1.1 Unit Labour Price
	4.1.2 Unit Price of Materials
	4.1.3 Hourly Equipment Cost

	4.2 Unit Construction Cost by Work Type
	4.2.1 All Works Except Bridges
	4.2.2 Bridges


	Chapter 5 RESULTS OF ECONOMIC FEASIBILITY EVALUATION
	5.1 Preliminary Screening
	5.2 Evaluation
	5.2.1 Primary Analysis
	5.2.2 Secondary Analysis
	5.2.3 Ranking of Feasible Road Links


	Chapter 6 IMPLEMENTATION PROGRAMME
	6.1 Implementation Schedule
	6.1.1 Project Cost
	6.1.2 Proposed Road Links
	6.1.3 Annual Construction and Maintenance Cost
	6.1.4 Construction and Maintenance Equipment Cost
	6.1.5 Other Costs
	6.1.6 Quantities by Work Type

	6.2 Organization and Construction System
	6.2.1 Organization
	6.2.2 Construction System



