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'PREFACE
' This is the Kabupaten Report of the Feasibility Study of the Local Road
Deveiopment in thé Republic of Indonesia Ffor Kabupatén'GQwa,in Sulawesi
Selatan Province. . The report has been prepared by the Study Team of

the Japan International Cooperation Agency (hereinafter called JICA).

Based:ﬁpon a request from the Government of Indonesia, the Government
of -Jgpan ‘arranged for JICA to conduct the Study and JICA accordingly
bfgénized  a Study Team. The study was carrvied out using data which
were generally prepared by the Kabﬁpaten, routed thfough. the province,
under - the instructions of Bina Marga of the Ministry of .Public Wofké

. and'Bahgda of the Ministry of Home Affairs.

Sinée the study period was limited, without cooperation of Bina Marga,
Bangda and local povernments of both province and Kabupaten in collecting

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

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

implementation progrémme of the local road development in the Kabupaten.

The simplified economic feasibility evaluation | methodology utilizéd
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.

_fﬁe'purpose of tﬁé_study for the'Kabupateﬁ is ﬁmiply 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 improvement of the Kabupaten roads should be carried out before

commencing the Project together with a review of this report.
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- 1.1

Chapter 1 BACKGROUND OF THE KABUPATEN

Topographic and Meteorological Conditions

1.1.1 Location and Topography

‘Kabupaten Gowa has a rectangular shape Idng in the east-west direc-

tion. It ié bordered on the soutﬁfﬁj-Kabupétené Tékalar'and Jene-
pdﬁto; on the east by Kabupatens Bantaeng, Bulukumba and Sinjai,
and on the north by Kabupaten Maros. On the west 1t faces the -

Makassar Strait and the prOV1nclal capltal of Sulawesi Selatan,

UJungpandang, stands on the.coastaborderednby the'Kabupaten.

The flat area formed by the Rlver Jeneberang basin contlnues from
the west coast to the center of the Kabupaten and changes into
hills towards the east. Finally in the ‘westernmost region of thé
Kabupatén'it changes to mountains where the.hiéhest‘peék of Sulawesi
Selatan PrdVinge, mountain Lompobatang, stands at 2871_métef height.
Thus the Kabupaten ‘can be roughly divided topographically into
the flat area of the western half and the mountainous area of the

eastern half.

_The Kabupatén has an area of 1,883‘square kilometers, "approximately

3 percent of the total of the province. It consists administratively

of 8 Kecamatans.
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i,1.2

Meteorolopgical Conditlions

The.average nunber of rainy days and the average dmount of yearly
rainfali-{h-Kabupaten Pangkajene Kepulauan are 149 days and 2,767

wm respectively.
One year in the -Rabupaten consists of a rainy season aund a dry
season. The dry season is fiom'Apfil'thrqugh October in- general.

Howevér_this is variable as Table 1-1-1 shows. .

The number of working days which is mnecessary for plauning the

construction schedule in chapter 6, is estimated at 220 days using

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

to above.

Working Days = 365 - liglidays —.Rainy_Days + (Rainy Days
' x Helidayy 4 (0,10 x Rainy Days)
365 '

Where .

- Hlolidays consist of 52 Sundays and 13 nationat hnlidéys; and

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

30-2
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1.2 Socio-leconomic Gonditions

1.2.1 Population

The Vpopuiatioh:_of Kaﬁupatgn',cowa in 1983 was 368,552 ﬁhich was

appro#imately 5.8% of the 6,376,100 total population of Sulawesi

" Selatan Province as'shoWn-ih Table ‘1-2-~1,

The population _density' was 1.90 persons per ha which 'was ‘higher

than the provincial density of 0.88.

The recent annual average grthh-raté of popuiétion of the Kabupaten

is 0.6% which is lower thar both the provincial rate of 1.7% and

the ‘national rate of 2.2%. This ié‘cauéed by outflow of population

_ to other Kabupatens and cities.

The population of each Kecamatan and its pr0portion:to'the Kabupaten

population is shown in Table_142~2.

Table 1-2-1 . POPULATION BY KABUPATEN
DESGRIPTION POPULATION.  AAGR AREA POPULATION  SURVEY
' (%) (ha) DENSITY YEAR
‘ (persons/ha)
KABUPATEN: _
GOWA 368,552 0.6 188,332 1.90 1983
PANCKAJENE KEPULAUAN 224,630 0.6 111,229 2.02 - 1984
BARRU 137,392 G.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: _
SULAWESI SELATAN 6,278,200 7,278,100 1982
6,376,100 L 7 7,278,100 0-88 1983
_ 6,475,000 7,278,100 1984
JAWA 18.(Excluding | _
DKI JAKARTA) 91,126,900 1.7 13,159,700 . 6.92 -
INPONESTA . 161,579,500 2.2 191,944,300 0.84 -
Notes_:
1. Sources:
Kabupafen;.Kabupaten'concerned with the study
Province ; Jawa and Indonesia:
‘Statistical = yearbook of Indomesia -1984, published

by the Central statisties Bureau.

2. AAGR ; Average Annual Growth Rate.
' <304



POPULATION BY KECAMATAN

Tabie 1-2-2

' Year : 1983
PROVINCE ~ : SULAWEST SELATAN :
KABUPATEN™ : GOWA
KECAMATAN POPULATION - PROPORTION

(B

BONTONOMP(Q 47,162 12,8
BAJENG 50,978 13.8
TOMPOBULU 70,764 192
TINGGI MONCONG RN 12,1
"PARANG LOE 21,790 5.9
BONTO MARANNU 35,537 9.6
PALANGGA 57,408 15.6
SOMBAOPU 40,469 11.0
TOTAL 368,552 100

30-5



1.

2.2

.. In Kabupaten Gowa, 84,900 ha of the current. available land use,

area, which is approximdtely &5,2% of the 188,332 ha totai‘fafea
of the 'Kabupaken, is used for living purpogses and for industrial
activity of the inhabitants of the -Kabupaten. It is the total

value of columns (1) through (6) in Table 1-2-3.

The curreht available - land use area -consists of 75,ﬁ05 ha * of

.agricultural harvest. érea and 9,700 ha of residential area which

are 88.6% and 11.4% of the current -évailable. land wuse area

. respectively.

The "agricultural harvest area consists of 41, 400 ha of paddy field
and 33,800 ha of plantation area which are 55 1% and &44. 9% of the

agrlcultural harvest area respectlvely

It can be realized “from the land' use that the main industrial

production in the Kabupaten is food crops, especially paddy.

30-6
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1.2.3 éggiCUltﬁre

The cultivated area and food crop prbduotion in Kabupaten Gowa
in 1983 were 123, 186 ha and 322,205 ton respectlvely as shown in
Table 1-2-4. 0f food crops, the area and production of paddy,
which consists of Wet-paddy‘and upiand pa&dj, was 27, 300 ha and .
127,901 ton respect1ve1y whlch are 22 2% and 39.7% of the total
food crops. The yield _rate of - paddy produetxon is-4.70 ton per
Ha. Furthermore, the productlon of malze, cassava. ond other
vegetables amounts  to 194,304 ton accountlng for 60% of - the total
food crops. = It particular it is remazkable that vegetables account

for no less than 147,000 ton of the above amount.

Accordingly it is ~understood that the Kabupaten ‘acts as. a food
provisioning area due to its location adjacent to the large city,

Ujung Pandang.

As the table - shows, average annual growth rates of area and produc~
tion of paddy in 1979 through 1983 were 1. 0% and 6.0% respectlvely
which indicate favorable development of the paddy production. Tt
is desirable that.productivity of paddy increases and this depends -
upon the future dévelopment of irrigation and the increase of double
crop fields, '

The population of. the agricultural sectof ﬁhich is assumed from

the emplojment in the Kabupaten is 61.3% of the total population

as shown in Table 1-2~6. Thus th1s is an agrlcultural Kabupaten.

A future requirement for agriculture in the Kabupaten should be
plant breeding and stable production of commodlty crops to increase

agriculture in consumable crops.

© 30-8



Table 1-2-4

KABUPATEN : GOWA

AREA AND PRODUCTION OF FOOD CRODS

' GULTTVATED AREA

2. Source

30-9

- .. (ha).
) ) YEAR AAGR-
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 26,118 25,834 27,332 31,982 27,300 -
"OTHERS 28,623 47,848 47,641 - 33,768 44,548 -
TOTAL 54,741 73,682 74,973 . 65,750 71,848 -
PRODUCTION _
: . . (ton)
: NYEAR o AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 102,439 115,225 127,518 168,774 127,901 -
OTHERS . 50,829 100,235 77,109 28,191 287,429 -
TOTAL 153,268 215,460 204,627 196,965 415,330 -
YIELD RATE N
' : (ton/ha)
. YEAR _ AAGR
ITEM 1979 1980 1981 - 1982 1983 1984 - (%)
PADDY 3,92 4. b6 4.67 530 4.70 -
Notes _ _
1. AAGR :.Average'annual growth rate
: Kabupaten concerned with the study



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

Year : 1983

PROVINCE : SULAWEST -SELATAN _ _
KABUPATEN T AREA - PRODUCTION -' | -
o (ha) (ton) AREA PRODYGTION
GOWA - _ - - - - -
PANGKAJENE KEPULAUAN 11,200 ' 4,025 2,8 5.6
BARRU ' - - - -
SOPPENG . - _ - ' - -
WAJO . 21,637 19,396 7.1 : 11,0
TANA TORAJA 11,306 11,400 . -
MAMUJU e - - - -
Table 1-2-6  POPULATION OF AGRICULTURAL SECTOR
PROVINCE : SULAWESI SELATAN _ IR
KABUPATEN : AGRICUT,TURAT, TOTAL - PROPORTION  AAGR SURVEY

SECTOR - . POPULATION (%) (%) 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 64.8 1.0 1982
SOPPENG 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 76,4 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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1.2.4 Other Economic Activities

Due to. the 1ack of data, it was obliged to omit " the -analysis or

the notable economic activities excluding agriculture in Kabupaten
Gowa.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road Networks

The région'31 ‘trunk roads of Kabupaten Gowa consist of two’ pro’vincia.l.
roads which  run across . the Kabupaten from cast to west and _from -
north te south, | The.pr_ovincial road which starts from Ujung Pandang
is divided inte two provincial roads at Jembtimbang, the Kabupaten
capi't'z-.al, and these lead  towards the south mneighbouring ‘Kabupaten
Takalar and the east neighbouring Kabupaten Sinjai. There is _oné
proﬁiuciél road which funs along the west coastal line of the

Kabupaten and is a supporting road to the said regional trunk roads.

The west part of the Kabupaten is covered by a flat area and its
Kabupa_ten road nétworks are of high density. However the east part
of the Kabupaten is mostly a mountainous area, therefore its Kabupaten

roads are not as highly develobed as those of the west part.

The Kabupaten voad which starts from Tamattia, its junction with
the provincial road running along the west coastal line, leads to
Simpang Malino, its junction with the regional trunk road which
runs from east to west. Sirﬁpang Malino is located in the central
northeast area of the Ka_bupatéﬂ, and the above Kabupaten road is

playing an important road for the southern regional dévelopment.

Regarding the Kabupaten road networks in the southeast part of
the Kabupaten it seem to be .necessary to develop ‘roads ' connecting

with the neighbouring Kabupaten around Malakaji as a center.
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1.3.2 Road Inventory

From the road. inventory data prepared by the. Kabupaten, the number

and total length of Kabupaten roads to be studied in Kabupaten Gowa

are cohfirmed as 54 links and 446 Km respectively. These figures

Kabupaten roads with no data.

According to the data the present status of the Kabupaten‘ roads

is as follows:

{1) Density of Kabupaten Roads

The _denéi;y of the Kabupaten roads is 2.37 m per ha.

This

is distinctly higher than the national density of 0.48 m per

ha. and also higher ‘than 2.11 m per ha which is the density

in Jawa Island, excluding DKI Jakarta, as shown in the following

table. Thus, the Kabupaten progressive in density of KéBupaten

roads.
Total Length - . Area . Density
' ( km ) (ha) (m/ha)
Kabupaten : Gowa . b6 188,332 2.37
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 Gentral 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
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(3)

KRK Gravel/Stone/Te1ford/water Bound Macadam
CTNH : Earth |
1L + Others

Gomparison of the- pxoportions of surface type in the Kabupaten

with other regions is as follows:

ASP  KRK o TNH/LL
Kabupaten_:_bea_ 13.0 350 - 52.0
Province : Sulawesi - : ) -
Selatan - 13.0 ~46.0 S 41.0
Jawa Is.{Excluding 56.2 . ' 25.0 : . 18.8
DKI Jakarta) -
Indonesia - 26,0 26.6 47.4.

Thus, in the Kabupaten the proportion of ‘Kabupaten roa&s- with
asphalt surface 1is much lower than either that of Indonesia
or of Jawa Island. The proportion of low grade roads such
as earth roads and others is comparatively high. . This medns

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 and bad which are shown as BA, 8D, RU_ and

RB respéctively,_ate summarized in Table 1-3-2,

Comparison‘of the proportions of the various surface conditions
of the Kabupaten roads in the Kabupaten with other regions

is as follows

Good Fair Pobr Bad
Kabupaten : Gowa 40.3 36.3 19.7 3.7
Province : Sulawesi : '
Selatan 41.1 27.3 25.8
Jawa Is.(Excluding 45.6 29 .8 19.6
DKI Jakarta) o
Indonesia 43.5 . 21.8 .21 1 13.6
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EXISTING ROAD CONDITION BY SURFACE TYPE
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1.3.3

The surface condition level of the Kabupaten roads in the
Kabupaten 1is higher than both that of Indonesia and of Jawa
Tsland. The proportioﬁ in good condition is fair. Accordingly
it seems that road maintenance is carried out diligently in

the Kabupaten.

{(4) 'Terrain Conditions of Kabupaten Roads

The difficulfy of road  improvement is’ mainly dépendent upon

the terrain conditions,
The terrain conditions ‘of the Kabupaten roads, classified as
flat, hilly, mountainous anﬂ swampy which are shown as DT,

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

~ The proportions of terrain conditions in" the 'Kabﬁpatén_ are
54.0% flat, 38.0% hilly and 8.0% mountainous. There is no

swampy area in the Kabupaten.

Bridge Invéntory

A bridge inventory showing the existing conditibn of bridges omn

‘the Kabupaten roads in Kabupaten Gowa was prepared by the Kabupaten.

The bridge types are classfied as timber, éoncréte; steel and cthers

which are shown in the inventory as KY, BT, BJ and LL respéectively.

The inventory shown in Table 1-3-4 and Table 1-3-5 indicates a total
of 86 bridges with a total lemgth of 678 m of which 2 or 2.3% are

timber, 68 or 67.4% are concrete and 23 or 26.7% are others. Steel

bridges account for omnly 3 or 3.6% of the total. On the other hand,
26 bridges with a total Jlength of 297 m -are required to be newly

constructed.
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Table 1-3-3 - EXISTING ROAD LENGTH BY TERRAIN CORDITION
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The numbef of existing bridges by span length is as follows:

Span Length (m)

G GG G0 (3l s o (9 toral

Bridge Type

T'imbér ) . 1 - . 1 - - - - - - B . K 2
Concrete . 9 14 20 8 3 1 - - - 3 58
Steel -2 . - - - - - - 1 .3
Others 7 % - - - - - - . 23
Total 17 30 21 8 3 1 - - - 6 86

Thus, most of the existing bridges on the Kabupaten roads are concrete
and the majority of spanlengths is within the range of 3 m to 5

m.
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1.3.4 Traffic
Inventories of the average daily traffic (ADT) on the Kabupaten '
roads in Kabupaten Gowa were prepared by the Kabupaten and are showﬁ
in Chapter 2, ' | o

From the inventories, ‘total value of average daily trips by :vehicle
type and their proportions iﬁ'the kabuPaten-in 1985.are summarized

as follows:

SEDAN BUS TRUCK MOTOR- ~ . TOTAL

— — - _GYCLE —
Total Trips 1,733 490 1,704 3,293 5,580
Proportion (%) 24.00 - 6.79 23,60 45.61 100,00
Source : Bina Marga Inventory’

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

SEDAN BUS TRUCK MOTOR- TOTAL
' _— S LCYeLE
Proportion (%) 1.30 0.86 6.52  91.32 100.00

Source : Kabupaten.

Thus, the proportion of motorcyles in the Kabupaten 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 volﬁmes past and
present traffic data together with the trend in the number of
registered vehicles are-'important basic data. However the data
obtained for the stud?'was traffic count data for each road link in

1985 and of low reliability.

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 - LSTIMATIONS OF ?UTURE TRAFFIC VOLUME AND BENEFIT

2. 1 Future Traffic Volume

2.1.1

Traffic Growth Rate

The Lraffic growth rate used for. estimation of the fuLure traffic

volume on the Kabupaten roads was eetimated by

caleuiation procéss.

Growth of Predﬁetion Basié.“A”z

\ fAnnual Population Growth  Growth of the Total
of the Kabupaten : x Cultivated Area
Growth of Productivity HBM

Growth of the Total X Growth of the Paddy
" Paddy Field Area ' ‘Production per ha

Traffic Growth Rate: Initial estimated figure.

\/A X B

Traffic Growth Rate GR =Final adjusted figure:

the

\/GR' X Trend of GDP/Capita of the Province Concerned

Results 6f the estimation are shown in Table 2-1-1.

Table 2-1~1 ' " TRAFFIC GROWTH RATE ESTIMATION

FROY 1 SULAWEST SELATAN Kng 3 GUWA

following

A} Growkh Rate of Fopulation ] 0,60 (L)
B Growth Rate of Cultivated Area ' 0,20 %)
) Growth Rate of Rice field : 1,00 (2
) Growih Rate of Rice yield rate H 6. 00 (L)
E) Growth Rate of GDP / caplta 3 b0 (L)
a) GemmetFicé] Meant { A » B ) H .40 (L)
by Geometrical Mean (0O x D) H I.47 L)
-} Geometrical Mean ( a ¥ b ) £ 1.92 (%)
d)  Geometirical Mean (o w E ) : 4,24 (74}

TRAFFIC  GROWTH  RATE 0 A24 U
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L 2.1,2 Pfeéent and Future Traffic Volume
The future traffic volumés_on the Kabupaten roads in 1998 foﬁ.the
Project life time of ten years were estimated by the following
formula : '
Ta. = Te (1 + r)0
Where :

" Tn' : Tuture traffic volume n years later
Te : Traffic volume in 1985

r : Traffic growth rate

The results are shown in Table 2-1-2 together with the traffic
volume in 1985. -
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Table 2-1-2 (1) EXISTING AND FUTURE TRAFFIC VOLUME
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Table 2-1-2 (2) - EXISTING AND FUTURE TRAFFIC VOLUME

PRIV v SULAKESH SELATAN  KAB v BOHA _
L8P 12D
! " INVENTORY (1905} tRATE AFTER 13 YEARS. {1998) ! CLASS
LINK KD & HBL  BUS YRUK - GFD TOTAL ! L BBL . BUS TRUK . SPDTORAL !
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570 I3 0 5. 3w At W 0 § 60 45 1 IHIR-2 )
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1N 0 3w Aamy N D B4 8T 36 ) IR |
S R T 08w 3t o nmraAamr n 6 8% 51 13 ! ing-2!
PERCENT § 24,00 4,79 23,40 45.41 ! 2000 879 23.60 4541 !

30-26



2,2 Benefit.

. 2,21

Benefit Estlmation Method
Gengrally, “estimation of the benefit on each Kébgpaten' road due

to- the Projéét was made by analyzing the direct benefit 1.e. the

VOCﬂ,reduction benefit, which was estimated by coﬁpéring "with

-projectﬁ and withuut project"” based upon the future traffic volume

on the rbéd However for - the foliowing road 1inks it was deoided

‘to- esti@ate the indirect benefit through the producer s surplus

benefit,

a) Road links with present traffic volume (ADT) less than 60
equivalenL 4- -wheel vehicles,

b) Road links with no 4-whee1 vehicle'nperatidn at present.

The indirect benefit _was changed into the future traffic volume

and Lhe VOC reductlon benefit was estimated,

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

Table -2-2-1  VEHICLE OPERATION COST ON KABUPATEN ROADS
| (kM)
SURFACE . CONDITTON 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  185.1 28.0
Poor 240.7 218, 2 225.8 31.8
Bad 264.9 278.0  281,7 35.5

Source : Bina Marga

30-27



Table 2-~2-2  FUTURE TRAFFIC VOLUME ESTTMATED
' BY ‘THE PRODUCER'S SURPLUS
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2.2.2 Benefit

The benefit _eétimation was . carried out. for each Kabupaten - road,
Table - 2-2-3 shows a sample of the vesult of benefit estimation.

In the table "surplus" and "VOG" show the ‘estimation method utilized.

" cand TIL A, IIT B_'-l, ITI B-2 and III C show the road classification.
Table 2-2-3 .
" RESULTS OF BENEFIT ESTIMATION
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Chapter 3  ENGINEERING

3.1 Design Criteria and Specification

3.

i1

.1.2

Geometric Design Criteria

Cufrently a :techniCa1: standard for jmﬁrovement of. Kabupaten roads
i.e, PETUNJUK TEKNIS. INPRES PENUNJANGAN JALAN KABUPAlPN, TAHUN
1984-1985 is established by Bina Marga _

The geometrlc design cr1teria in the above standard are recommended
to be adopted Viﬁ' general for the Project. Following dlscussions
with Bina Marga, exceptlons to this are allowed for Pavement width
and pavement.type_to minimize the construction cost of the Kabupaten
road improvemént; if neceséary. The geometric design'criterié édopted
for the Project‘aré:shownrin.Table 3-1-1., The typical cross sections

of Kabupaten roads are shown in Fig. 351-1.

loading Specification'

The LOADING SPhCIFlCATlONS FOR HIGHWAY BRlDGEb BY DIRLCIORA?E GENERAL
BINA MARGA is used -in pr1nc1p1e as the basic specification of loading
and the lECHN[CAL SBANDARD FOR KABUPAIBN ROADS compiled by Bina
Marga shows that the design live load for brldges on Kabupaten roads
is 70% of the Bina Marga live ‘road. However, ‘after d1ecu531ons
with Bina Marga the following loads'were decided as the design live

loads for the standard bridges of Kabupaten roads:

a. 50% of Bina Marga live load (hereinafter BM 50) is:applied for

concrete and timber bridges on roads of TTI1 A classification.

b. 10-ton truck load is applied for 'timber bridges on rtoads of .

ITE B-1y 11T B-2 and 1l C classification.
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3.2 Pavement Design

. 3.2.1 Design Conditions

From thé engineering data prepared by the Kabupaten it is noted that.
" the pavement structure of the Kabupaten roads seems to have been

determined without adequate designs, therefore the Kabupaten roads
-génerally have:inaufficigntréépacity. The standards generally used

for highway pavément_design sﬁch‘aé.Rbad'Note,ZQ, Road Note 31 and
AASHTO_ é}e' not suitable for Kaﬁﬁpaten' roads with small traffic
volumes and lqadé.

Therefore :fOrﬁulée suitable for ”tﬁg‘ pavement design of Kabupaten

roads Aré recommended as described in Chapter 5 of the Main Report.

The following are important factors for the design of pavement

thickness.

1) Design Traffic Volume .

As the pavement thickness is designed for each road classification
the design traffic volume of which the target year is 1998, is

adopted for each ciassificatidn'aé_follbﬁs:

Road Classification - Design Traffic Volume (vpd)
IILA o 1,000
III B-1 . 500
111 B-2 ' 200
I1I G | 50

2) Strength of Roadbed

. The CBR wvalue of the existing roadbed is a very important 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 DPavement Structure

Fig, 3-2-1 shows the standard pavement structure adopted for the

Kabupaten roads.

Fig, 3-2-1 B PAVEMENT STRUCTURE -
- ,, S (cm)
CBR . ROAD CLASSIFICATION _
ni A Lo uB-1 ine-2 uc
~ 0
{ T W
6 a1 .

%@%ﬁ

 SURFACE DRESSING (ASPHALT }

i

BASE COURSE (CRUSHER - RUN)

:SUBBASE COURSE {SANDY GRAVEL)
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3.3 Design of Bridges and Other Structures

3.3.1 Standard Briﬂge
There are go many bridges to ba improved or to be conatructed on the
- Kabupaten roads in the Project Area that it is very diffieult to
. prepare . an _ individual design for ‘each bridge. Therefore,
standardization is recommended as being necessary for the ‘bridge

design with conclusions as described below.

(1). Bridge Type .

1) Superstructure

The following two types have been finally selected with the
agreement. of Bina Marga after ‘studying the actual rufgl
~conditions of bridge construction, = Fig. .3-3-1 shows the

cross sections of standard types.

a, Timber beam bridge (hereinafter timber bridge) for

roads class III B-1, III B-2 and III G,

b. Reinforced concrete T-girder ©bridge (hereinafter

RC-bridge) for roads class III A,
2} Substructure

Taking .account of the actual combinations of super and
substructure types noted from the field survey, the
foliowing‘two types are recommended as standard because of

ease of construction and economy.
a) Tiwmber pile bents for timber bridge
b) Rubble in Mortar masonry for RC bridge

3) Foundation
There is no information of subsoil conditioms in the
inventory data. = However, timber piles of 20 cm diameter
are generally recommended as piles of this type are in

comuon use.

The pile length is suggested to be a minimum of 3 meters
vnder 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.
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(2) ‘Bridge Width
The effective bridge widths for the standard bridges have been
‘decided as follows through ~discussions = with Bina Marga

considering the actual widfh]bf_Kabupaten roads!

a) Timber bridge: 4.0 m in general
‘b)) RC bridge ¢ 4.5 m in general

(3) Span Length
The rangeﬂbf sﬁan 1engtha-afe determined as:
a) Timber bridge: 3.0, 5.0 and 8.0 m

b) RC bridge t 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 recommended as standard structures.
(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 em X 80 cm

(2) Retaining Wall

The following. two types of retainiﬁg walls have been adopted
because of ecase of construction, economy and familiarity in

" Indonesia.

a) Rubble in mortar retaining wall

b) Timber retaining wall
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Fig. 3.‘-3-2 STANDARD CULVERTS
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Filg. 3-3-3 STANDARD RETAINING WALLS -

TIMBER RETAINING WALL
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3.4 Selection of Equipmeht Types
From ~the vresults of comparison of two types of Kabupaten -road
construction methdds,“ 1.e. equipment intensive method and Labour
intensive method construction methods for major works were basically

decided as shown in Table 3-4-1.°

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

METHOD _ S ' WORK TYPE

Equipment Intensive _ e Earthwork, Base:00urse and
: o Subbase Course '

Labour Intensive ' ' : Surface Dressing, Drainage,

Bridge and Other Structures.
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3.4.1

1.4.2

Points to be Considered for the Selection

'Full consideration was given to the following points in studying the

seléctioﬁ'of equipment type.

- 1

Most of the construction in . the Project is pavement works for

“road improvement.

.The pavemeﬁt width adopted'is equal to or less than 4.5 m and

therefore large sized equipment is omitted from the selection

© ‘process.

Equipuwent should be capable of with ataﬁding the heavy rainfall
and  poor .SQil quality. Equipment for -comstruction in swampy

areas is considered if neceséary.

Uniformity = of"equipmentn‘types _ﬁith 'exiSting ‘equipment  is

considered to facilitate -rep&if ‘0of the equipment 1in the

‘provincial work shop.

‘Since the scale of  the construction is small and traﬁéportation

. 0f equipment will frequently be necessary, wheel type equipment

has-bggﬁ selected as much as possible as this can wove 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
necessary for tranépbrtation 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 Major Works and Maintenance

The combinations of equipment for major works and maintepnance are

listed in Table 3-4-2 and 3-4-3 respectively.
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Table

J=4-2

EQUIVMENT

OF ONE WORK GANG FOR MAJOR

TYPES OF WORK

TYPE OF WORK 'EQUIPMENT REQUIRED
1. Site Clearing in Light _ , ' o 3
Bush - i- Bulldozer 90 HP 1~ Wheel Loader 1.2 m
o _ -2~ Dump Truck 3.0 Ton .
2. Excavation & Embankment =~ N . _
i) Normal Fill 1- Bulldozer 90 NP 1- Water Tank Truck
1- Vibratory Roller 4.0 4,000 Ltr
S Ton (D&T)
£1) Fill by Borrow - S : N _
Material ' 1- Bulldozer 90 RP 1- Wheel Loader 1.2 m3
: 3- Dump Truck 3.0 Ton '
i11) Fill in Swamp . 1- Swamp Bulldozer 90 WP = 1- Vibratory Roller
: ' 1- Water Tank Truck ' 4.0 Ton (D&T)
4,000 Ltr
iv} Excavation to o
Spoil 1- Bulldozer 90 HP 4- Dump Truck 3.0 Ton
: 1- Wheel Loader 1.2 m> . :
3. Subgrade Preparation : 1- Motor Grader 75 HP 1- Water Tank Truck
' 1- Vibratory Roller 4.0 4,000 Ltr
Ton (D&T)
4. Subbase Course 1~ Motor Grader 75 HP 1- Water Tank truck -~
1- Vibratory Roller 4.0 4,000 Lty
Ton (D&T)
5. Base Course 1- Mofor Grader 75 HP 1- Water Tank Truck
1- Vibratory Roller 4.0 4,000 Lex
1- Portable Crusher/Screens
_ 30-40 Ton/H
6. Cement.StaBilizing 1- Motor Grader 70 HP - 1- Vibratory Roller
1- Bulldozer 90 HP 4.0 Ton {D&T}
1- Wheel Loader 1.2 m3 1- Road Stabilizer
1- Flat Bed Truck 3.0 Ton I- Water Tank Truck
' 4,000 Ltr
7. Surface Course 1- Asphalt Sprayer 1- Flat Bed Truck
B50 Ltr 3.0 Ton
t- Tyre Roller 8-15 Ton
1- Portable Crusher/Screens
30-40 Ton/H -
8. Concrete '1- Concrete Mixer 0.5 m3 1- Flat Bed Truck

Water Pump 200 Litr/Min

Concrete Vibrator

3.3 up

1-

3.0 Ton
Hand-Guided Vibratory
Roller 1000 Kg
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Table 3<4+3 EQUIPMENT OF ONE WORK GANG FOR MAINTENANCE

TYPE OF WORK

EQUIPMENT REQUIKRED

Roa¢

' Bridge and Other Structure

1- Motor Graderx
1~ Tyre Roller 8- 15 Ton
_1- Hand~Guided Vibratory Roller 1000 Kg
1- ‘Flat Bed Truck 3.0 Ton
1- Dump Truck 3.0 Ton

1- Flat Bed Truck With Crane 3.0 Ton
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3.5 Workshop and Laboratory

3.5.1 Policy of the Kabupaten Workshop

3.5.

2

A .wqushop._wiil” bé'.pr6vidéd for each Kabupaten. The function of
the workshop 1is to ”cobe: with requests from the construétion. site.
The main .serQice will be ‘routine maintenaﬁce 'whiie ‘the secondary
service will be iight_répaira.which can be Ca:riéd out by changing
parts. Dismant1ling and"assembling' of units which need setting or
adjustmént using special equipmént or facilities will not be carried |
out ip'the_Kabupateﬁ workshﬁp. Suth'fepaits are planned to be carried

out by the provincial workshbp or the regional Werkshop of Bina

Marga.
Accordingly.the main tasks of the Kabupaten workshop afe as follows:

1} Administration for and storage'of-equipmeﬁt'
2) Routine maintenance and light_repair of equipment
3) Storage and supply of spare parts

4) Operation of equiﬁﬁént_ihcluding 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
DESCRIPLLON - QUANTLTY
Upright Drilling Machine 1 Set
Electric Hand Drill : 1
Electric Portable Grinder i

P

Dise Grinder
Bench Electric Grinder
Engineer's Vice '

DC Electric Welder with Engine Set

S e et

Portable Hydraulic Jack, Screw Head

—

Hydraulic Jach
Grease Gun

Suction Pump l[or 0Ll Recovery

—_ N N

High Pressure Grease Pump

continued
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DESCRIPTION 3 | QUANTTTY

Druﬁ Opening Spanner
Silicon Norma1~0hérger
Tyre Chaﬁgér AifIOperatéd
.TyfeaServiCe‘T001 Sét
Tyte.ﬁréséure Gauge
__Autohétic Tyre Inflator
'Piug Clééner and Tester
HedhanicS_TobljSet, Heavy Equipment
Mechanics Tooi_Sét, Large Vehicle
Portable Air Compressor- - '
Electrié Cord Reel, 15 A, 50 m
0il Measure, Polyethylene
Funpel 200 mm, Steel
Hand Truck (Cart), 4~Wheel
Nylén Sling, lDIton
Chain Block, 1 ton
Wire.Rope (for sling), 1.8 Eon
Wife Rope (for sling) 3.2 ton

T N T T S N S oy

Genevator

3.5.3 Laboratory
For quality control of comstruction in the Project it is recommended
that ' a Iaboratqry is ‘provided for each Kabupaten. For ‘each
laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical characteristic, compaction and strength tesks for

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

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

tests and curing of concrete gpecimens.
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The proposed laboratory equipment is listed in Table 3-53-2.

Table 3-5-2. LABORATORY TEST EQUIPMENT

e

DESCRIPTION .  QUANTITY

501l Moisture Test Set (JIS A1203)
Liquid Limit Set (JIS A1205)

Plastic Limit Set (JIS A1206)
Compaction Set (JIS A1210) .
CBR_Laboratbry Set, Mechanical (JI§ Al211)
Sand Density Apparatus (JIS Al214)
Aggregate Test Sieve Set__

Portable Cone Penetrometer

Compression & Bending Test Machine
Cylinder Mould (JIS A1132, 1108)

Slump Test Apparatus (JIS Al101)

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

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

Table 3-5-3 . SURVEYING EQUIPMENT
DESCRIPTION ' QUANT LTY
Transit I
Level _ . 1

Staff _ : ' 3
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‘Chapter &

4.1 Unit. Price

4.1

1

. With regérd'to'the anit prices of materiélé and 1aBof;
The colleéted'data

collected from each Kabupaten through Bina Marga.

CONSTRUCTION AND MAINTENANCE COST ESTIMATIONS

‘the déta'were

were compared with those of Jakarta using BAHAN BANGUNAN DKT-JAKARTA

MAY & JUNE 1985 compiled by PUSAT INFORMASI TbHNIK PEMBANGUNAN,

then flnalized.

Unit Labour Price

"and

The unit labour prices of Kabupaten Gowa and other Kabupatens in

Sulawesi Selatan-Province are shown in Table 4-1-1.

Table 4-1-1

- UNIT LABOUR FPRICE
_ (Rp)
KABUPATEN MAN  SKL CAP MAS  LAB DRIV  OPE
' : - LAB - :
Gowa 2,000 2,0000 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
Mamuju 2,500 2,000 3,500 3,500 1,500 3,500 5,000
Average 2,464 2,171 3,000 3,000 1,671 3,179 4,393
HNotes :
MAN : Mandur

SKI, LAB : Skilled Labour

CAP 1 Carpenter
MAS ¢ Mason

LAB ¢ Labourer
DRIV ¢ Driver
OPE : Operater
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4£,1.2 Unit Price-of Materials

Table 4-1-2 shows the unit ‘price of materials for Kabupaten Gowa

together with for other Kabupatens in Sulawesi Selatan Province.

Table 4-1-2  UNIT PRICE OF MATERIALS
o o o ' . (Rp)
MATERIAL - UNIT _ o GOWA PANGKAJENE BARRU "SOPPENG
: KEPULAUAN :
Bitumen L 275 250 325 250
“Asphalt 0i1 . L 700 - 700 750. 700
Gasoline g ' L 250 250 250 250
Sand - _ M3 4,000 - 5,000 6,000 5,250
Cement - . bag 3,750 © 3,750 3,750 4,250
River Stone. | W 4,000 4,500 6,000 5,250
Steel Moulds | Set 7,500 7,000 7,000 7,000
Timber o M3 200,000 150,000 180,000 = 225,000
' Pain o L 3,500 2,500 . 2,500 . 2,500
Reinforcing Steel kg 750 - 750 750 - 1,000
Tying Wire Kg 1,200 . 1,200 1,500 1,500
Equivalent Royaltf M3 ' 250 250 250 250
NATERTAL | ~ UNIT WAJO TANA MAMUJU  AVERAGE
- TORAJA
Bitumen L 275 400 270 295
Asphalt Oil L 700 - 800 700 1,000
Gasoline I 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 - 13 7,500 7,000 3,500 5,393
Steel Moulds set 7,500 7,000 7,000 7,143
Timber ¥3 200,000 175,000 160,000 184,285
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 Hburly Equipment  Cost
= The hourly equipment cost for Kabupaten is shown in Table &?1~3,
Table 4-1-3
HOURLY EQUIPMENT COST

FROVINGE & SULAWEST SELATAN
EARLIPATEN ¢ GOWA

o UUNIT e Rp Y . CRBS)Y

CODE  EQUIPHENT NANE £LASS RUC LOCAL COST. D)D) CC{CC FOREIBN COST - )0y TOTAL

KO _ GWERSHIP OPERATION SUB-TOTAL. OWERSHIP OPERATION SUB-TOTAL Cast
Bulldozer. 120 Hp 3t 13,0900 13,401 1,769 1,034 - 8,803 . 22,204
BullanEr!Ripper ' 120 Hp e 140 MR - 8,500 1,59 10,091 24,542
Swanp Bullidozer : 120 Hp IS 14359 a7 8,0m 1,667 10,540 - 25,252
Bulldozer -~ . - Hu 197 f,869 9,068 4,314 654 - 5,068 14,534
Bulldezer /Ripper o - 212 9,465 9,477 §,300 992 - 5,292 15,949
Bulldozer : BSHP 140 6,05 ,505 3,500 45 . 3,955 . 10,550
Bulldazer /Ripper 55 HP 15 4,898 . 7,050 3,819 71 4,533 1,584
SHanp Bulidozer . S0P - H2 9,455 9,667 . 5,284 T . 6,273 15,940
Swamp Bulldozer 85 WP - 162 . 6,787 4,94 4,050 158 4,800 - Lt,787
totor Brader NILE 7 M3 L, A0 L295 824 19,816
Roter Grader 73 He 192 7,062 1,85 4,779 L 5473 . 13,4627
Hotor Brader 85 WP 712 5,829 7,00 4300 804 5,108 12,105
Road Stabilizer’ ¥=1030 m L) 34 3,754 4,59 R 1 9,072 12,780
Vibratory Roller 1 ton 16 3,309 3,015 2,900 385 3,285 6,800
Hand-guide Vib, Roller 1009 Kg 102 L1§) sy 650 30 :‘880 1,59¢
Tire Roiler. ©g-15 ton 125 7,58 7,683 3,M06 103 3,209 10,892
Vibratory Roljer (DLT) 4 ton [} 3,399 3,313 2,908 - 385 3,285 &, 800
Hand-giide Vib, Roller 600 Kg - 12 22 A9 ~h00 . 4 I Y { | 1,119
Rough Terrain Crane 10 -ton 02 13,207 . 13,409 10,039 750 - 10,790 4,399
Hydraulic Excavatory Wheel 0,3 &3 185 1,975 B;140 4,109 i RE5% 12,795
Hheel Loader : ) 12l 1 8,585 8,866 7,019 LY 7,933 15,819
Yheel Loader 0.3 23 9. 2,99 3,089 2,269 02 2,57 5k80
Water Tank Truck 4000 1tr. 105 2,918 3,03 g8 A2 992 4,015
fuel Tank Truck 4000 1tr. 104 2,74 3,030 B8R 124 1,008 4,038
fuap Truck 3.0 ton in 3,654 3,834 1,489 0 210 1,479 3,310
Flat Bed-Truck with Crane 3.0 ton 69 3,158 3,70 L7 128 1,845 5,089
Busp Loader Truck 12 tan - B4 1948 19,608 0 3;838 27 %35 3,51
Duep Truck 5.0 ten 243 6,033 8,2% 2,189 0 M3 2,52 8,79
Flat Bed Truck 3.0 tan 23 2,723 2,748 - 5h3 2 03 3,353
Portable Crusher/Screening  30-40 t/h 752 308 22,843 18,800 - 2,502 - 24,302 44,145
Concrete Hixer : 0543 b4g 2,484 3,152 5,400 435 5,835 6,987
Hater Pump 200 1/nin 23 i) 293 it & i94 L
Concrete Vibrator 1.3 e 9 13 b1} n B | T b
fAsphalt Sprayer - Bse Itr. - 123 |y 2 E08 145 1,164 2,075
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4.2 Unit Construction Oost by Work Type

The

4.2.1 AllL WDrks Except Brldges
The unit ccnstruction costs by work type, excluding bridge construc:
tion costs, have been egtimated using the combination of equipment
described in Clause 3.4 and the uniﬁ'prices alveady listed,
results are summarized in Table 4-2-1,
Table 4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
FROV @ SULAWESIT SELATAN EAR @ GOWA
~ {Rp!
TTEH UMIT LacAL FORE{GH T0TAL
Site Cierarance in Light Bush Y 563 1 254
" Bubgrade Preparaticn ' LY, % il o
Hormal Fill’ L K] 1,683 b5 2,548
Fill in Snasp : a3 2,404 £,053 3,549 -
Noraal Excavation to Spull : L] b 5 1,310
Sub Base Course a3 3,189 1,351 4,540
Base Course &l 4,384 2,303 6,647
Shoulder Bl el 46 A
Asphalt Patching u? L, 1,344 4,718
Surface Dressing. {Single) sl 507 592 £,139
Surface Dressing (Doublel k2 T84 ] 1,602
Earth Drain , m 1y 842
Earth Drain in Gnasp by nach:na) 83 {157 75 1,032
Pipe Culvert DB0ca . N 39,253 46,307 79,512
Hasonry Culvert (80x80cal B %53,753 3,73 88,484 .
Retaining Mall and Wing Hall (Tiaber) &l 16,836 246 17,082
Retaining Wafl and Hing Wall (Hasorryl al 7,409 i, 42i 48,830
Gabion Protection K] 3,029 HI 9,150
Hanual routine malntenance ﬁf road 1 124,976 ' T,?EO 129,236
. Routine maintenance of earth.road Ka 91,873 17,940 129,82t
Routine maintenance of gravel road Fe - 180,143 88,184 276,301
Routine saintenance af asphalt road Ka 137,200 134,500 171,800

______________________________________________________________________________________________________
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4.2.2

Tablé

Bg}dges

The unit construction costs by bridge type

including the cost

demolition of existing bridges are shown in Table 4-2-2.

b=2-2 . - BRIDGE COST - °

PRIV 5 BULAWEST SELATAN

A e L 0 0 o i 0 . o B R 2 o o 8 e B e e R

S R T LA L L SR R Rl e o D R A A e P TR P L A L 2 R e e Bt B L e

auperstructure (linhergspan 3-;!01!

Superstructure (TiaberjSpan Sn:IOIl

Superstructure. (Yimber)Span Bay)07)
Superstructere (Tiaber;Span 3ajBH50)
Superstructure {Tiwber;Span Su)BH50)
Superstructure (VisberjSpan @r;BH50}
Superstructure {Concrete;Span JngBH50)
Superstructure {Concrete;Span SajBHS0)
Superstructure {Conerete;Span DayBS0)
Superstructure {CancretejSpanl0ng BH50
Superstructure (Concrete;SpaniSng RH50)
Substructure (Pieryfor Tiahery107)
Substructure (Abutifor Tiabersi0T)
Substructure tPierylor Tiaber;BHs0)
Substructure (Abutsfor Tisber;Bnsol
Substructure (Pieryfor Cancrete;BH0)
Substructure (Abutjfor Concrete;BHSG)
Desolition of Bridge ITisber-)Yimber}

Peno)1tion of Dridge {Vimber-dCuncrete) -

Deaolition of Bridge {Concrete)

Haintenance 6I'Tiﬂher Bridge {Nexl

_ Hatntenance .of Concrete Bridge (Hew)

Hatntenante of Tisber Oridge (Exist)
Haintenance of Concrete Bridge (Exist)

a?

Y
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KAk

57,600

53,802

B4, 511

s

11,%7h

90,893

57,437

39,040

40,502
45,6819
70,320
501,630
1,322,784
137,732
1,500,543
1,532,352
3,245,387

15,706 -~

15,706
81,158

10,22
7,003
8,935
1,2

GLWA

4;525
5,107
b, 70b
5,719
6,195
7,011

TN

91,542

99,700,

3,234
133,369

13,123
189,655

£3,842
212,474
452,905

959,342

1,730
1,730
b4, 874

1,48
2,456
2,517
2,33

108,734
139,862
159,502
160,204

179,143
203,89
544,753

1,H7,100
801,50

1,713,219

{,985,258

5,224,789

17,43
17,436

145,978

11,566
§, 459
11,452

b,560 -



Chapter 5 RESULTS OF ECONOMIC FEASYBILITY EVALUATION

5.1 Preliminary Screening

The road links to be improved should be effective for development

" of the Pfoject ‘Area. The road links where improvements were assumed

to be inefficient for development of the Project Avea were generally

sereened out using the following cut-off criterié;

(1)

(2}

(3)

(4)

(5)
(6)
(7

(8)
(9)

Very short roads, less than 2 Km lomg, which have no connection

with the trunk road network.
Roads not comnected to the network'at_any”point'

Unpreferfed roads, due to poor suitability for transportation

compared to other existing alternative roads serving the same

. purpose.

Road in good condition agcording to the Bina Marga road inventory
which 1lists improvement projects carried out in the last two

or three years
Roads with asphalt surface in good condition

Urban roads, except those forming part of a longer route .

-Roads serving single large organizatiomns rather than the generéi

pﬁblic

Roads with no inventory data

_Kabupaten'roads also assigned as pfovincial roads

The road links to be screened out in Kabupaten Gowa are Shown in Table

5-1-1.

Table 5-1-1 ROAD LINKES TOQ BE SCREENED OUT

KABUPATEN : GOWA

CRITERIA NO ROAD LINK NO

(8)

08,16,17,20
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5.2 Evaluation

5.2.1

5.2.2

5.2.3

Primary_Analjéis

The' Kabupaten roa&s were claésified_ by uéing' ﬁhé lfuture._traffic
vblume-on the road links in 1998. The primary analyéis of the IRR
was'ﬁafried o&f'qsing.thé cohstructibn'aﬁd'main:eﬁénce cosﬁs; _Rbad'
links where'IRRs ﬁérefmqre tﬁan 10% were defined as feasible links.

Results of primary analysis are shown in Table §-2-1.

Secondary'Analysis

From the infeésible road links evaluated by the primary analysis,
road links where the IRRs were between 1% and 10%,'i.e. road links
which could become feasiblg 'if. down - graded by one rank, in
classification were down graded and the costs re-estimated. Using
these bosts; a secogdary analysis of IRR was carried 6ut; Road links
wheré thésé IRRs were then more than 10% were élso defined as
feasible links. This"féflectéd'_that even though the road

classification was rather low the road link should be improved.

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

Ranking of Feasible Road Links -

From the results of the ﬁrimary and secondary analysis, road links
where the.IRRs;were more thah 10% were selected and their NPVs and
B/Cs were estimated. The ranking of feasible road links. from the
economi¢ evaluation are decided in the order of the NPVs, i.e. the
larger the NPV the higher the road link priority as shown in Table
5-2-3.
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Table 5-2-1 (1) RESULTS OF PRIMARY ANALYSIS

PROVINGE 1 BULAWEST BELATAN . KARUPATEN 1 GUWA

LIMES MO - LENBTH CLABR IRRUA) REMARE
19 14 W ITIR-4 - XYL9S7 vae -
£2 7 m I1ip-2 3774 V00
31 2 Km0 ITIA 34,282 0 voo
17 & Em CIripe? 0 33.EEY S vae
1 AR Em I1ip-1 35,067 v
18 g Fmn T1IR=2 26.525 vie
AR G Kin 1rip-2 24,774 v
a4} 7 Km 111B~2 23,965 VOG-
58 14 {lm 1§ §: 50 AN v
a4 b Km I1Ip-2 . 23,431 oung
i1 I Em ITip-2 18..125 Gurplus
& 11 Em IT1IB~1 - 15.447 vie
45 7 Im CIPIR-2 15,112 Vs
39 7 Km [iip—-1 14,363 VI
54 & Em 1112 11.877 vae
141 it Ba o 11ip-t S B.av7- Vac -
28 2 K itia - g.086 0 VOC
7 30 Em I1if=-2 7155 Burplus
27 5 km L8 @ §:E08 SR VA N 3 SOV [N
52 3 Em ITiB-2 4,857 VoG
32 1 Em ITIB-4.  3.923 ~ Vo
33 4 Fm IIIR-2 USRS NOE
7 45 Km I1ig=2 ¢, 078 voe
10 7 Fm Iric. - 0,078 Burplus
ay { Enm e n.078 Surplua
30 {1 fm 111~ 0,078 v
4 & K 1rip-t 0.078 Vo
2 3 Em 111p-2 0,078 wac -
13 a Em irip-2 0,078 Vi
34 & Em 111i-1 Q.07 - VO
38 4 1ie - 0,078 Burplus
Fh 2 kn o 11t o 0.078 . Surplusg
57 S ) 1110 €. 078 Burplus
A & Em t11p-i: _wn7e voe -
14 : 7 Em 1116 0,074 Surplus
15 14 Em i1ic 0,078 Huwrplus
b 7 oEm ~ITIB-2 S0 078 viac
42 % Em - LLIC 6,078 Burplus
X 4 i Firp-1 0.074 vae
21 4 Em - F1IC 0,078 Burplus
22 2 Km 11102 G, 078 Burplus
44 4 Fin 1 0,078 Surplus
23 3 Ho CIrIC 0.078 ° Burplus
14 A Em I11IC 0.078 Burplus
4% (330 LT 11E03 0.078 Burplus
50 2 K 1ric o, 078 Burplus
LR 2 Em i1In-1i 0.078 Vi
24 2 Fm o 1I1H 01701 vor
55 3 Em FIEE-2 0,078 SV
2T 2 K rrik-1 0. 078 Ay
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Tahle 5-2-1 (2) _RESULTS OF PRIMARY ANALYSIS

PROVINGE 3 HULﬁNEBI HELATAN ~ KADUPATEN 1 BOWA

B B R ] A B S W R 1 BT Mk L R S PR G T T R W T W W 0 R A Y K T Lard e 3 W M g B A R B Tt R e ek e

LIMIC N LENATH CL.ABE: - TRR (%) REMARE
-6 & bon T2 0,078 R
54 13 km Iiic 0.a78 Surplus
97 1 Em 111G 0,078 Surplus
24 o3 Hm III--4 0,078 - voR
H3 4w 11182 D,Q7B G
&0 23 1iip-2 0,078 wac

M L L L A M R S P B ) i M R Rl B B g et R L AR e i L A ok B B i (0 B e ) R Py g 8 B Bt ot

Table 5~2-2 RESULTS OF SECONDARY ANALYSIS

PROVINCE ¢+ SULAMEST SELATAN BEamaraiEn o BuWn

B8 TR et b s b ] e bt sk e st £ i St it Y R S i R 8 8 Bk A e o R i i e b i

CLIME N LEMETH Bl.ng8 LN ER A REMNARE, .

R Rt el o Bt o B L e T A i e o et o A vt e Y R Y RO S X S i M e R L A P = e R S TS M RLa e e P g

a2 1 m 11162 34,760 e

B7 L7 T 1112 B, TOE Vi

44 11 Fm Irp-2 11,2658 i

7 EO o 1114 1§.214 Enrplus
w2 I Wu e 9. 45t v
20 2 km Tt1ip—1 6. 0fL v

Table 5-2-3 RANKING OF PEASIBILITY ROAD LINKS

SULAWEST SELATAN

PROVINCE  : FABUFATEN «  gilin
LIME LENGTH CL.ARS NFY B/C IRR REMARE
NO) : (1000RpE) (%)
i9 14 KEm 111EB--1 251544 2,251 39.997 - voe
1 12 Km I1ig-1 142257 1.915  33.047 VoG
11 A9 b 111R-2 tzoa27 1.303 13,125 Surplus
12 7 Em 111B-2 048 2.27% 39,774 VOO
56 14 IT1R-2 78352 1.566 @ 2F.695 Vo
87 & KEm IyiR-2 &H7594% 1.99% - 3E.55% . voo
18 9 km 11102 HOPLY 1.6477 25.525 oG
5 14 Em I11R~1 41712 1.210 15,647 Voo
40 7 ¥m IT1p~2 HRI95 C1.5936 0 REL965 0 W00
44 & Em I1IR-2 FOEI0 1.548 27.631 0 vae
AX S Em 111E-72 2240 {.614 24.774 voe
3 2 Em Irin 24818 1.980  Z4.282 Sa e
27 5 Em T1Ip--2 15607 1.490 26.705 Voo
39 7 ¥m IR 142757 1158 14,363 VOC
a5 7 Em 1T1B-2 13852 1.198 15,182  vog
7 O Em 1116 17327372 1.044  11.244 Surplus
z2 1 Em 1rig-2 4300 1.737 34760 NVOI
54 & Hin I11p-2 3540 1.04b6 11.0877 VO
141 11 Km ITIR-2 3431 1.042 11,265 VR
S 202 Emn 1047941
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Chapter 6 IMPLEMENTATION PROGRAMME:

6.1 Taplementation Schedule

6.1.1 Project Cost .
The total Project Cost for the Kabupaten is composed of the cost
of construction and maintenance, supplementation as described later,
and workshop, laboratory and survey .equipment. The total Project

Cost for the Kabupaten is éummarized.iﬁ Tablé_ﬁ—l-i.

Table 6-1-1 . TOTAL PROJECT €OST (1)
KABUPATEN: Gowa

(Rpx109)

_ . FOREIGN LOCAL

cosT  CURRENCY ~ CURRENCY TOTAL
CONSTRUCTION ' ' 412 : 1,299 1,711
MAINTENANCE : ' 163 514 677
SUPPLEMENTATION : 399 - 399
WORKSHOP EQUIPMENT & TOOLS. - . 28 - .28
LABORATORY EQUIPMENT 12 ' - 12
SURVEY EQUIPMENT 5 - 5
TOTAL : ' " 1,019 1,813 2,832

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

6-~1-2.
 Table 6~1-2 "TOTAL PROJECT COST (2)
(Rpx109)
FORELGN ~ LOCAL
COST : GURRENCY ' CURRENCY TOTAL
CLVIL WORK 194 1,798 . 1,992
CONSTRUCTION & MAINTENANCE 719 - 719
EQUIPMENT- ' : B |
SPARE PARTS 61 15 76
WORKSHOP/LLABORATORY / SURVEY 45 - 45
EQUIPMENT :
TOTAL 1,019 1,813 2,832

The cost for civil work is composed of the cost of labour and:
materials, operatiom cost excluding épare parts, indirect cost and
trahsportation, cost of equipment, and. ownership cost for existing

equipmeﬁt.
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6.1.2 Proposed Road Links

(1) Road Link to bé Improved

The road 1links to be 'improved were generally selected taking

into consideration the. following criteria:
(1) ¥Peasible road links
- Feasible road links from the primary evaluation
- -Feasible road links from the secondary evaluation
(2) Road links selected from the engineering points of
view '

(3) Road links selected becaﬁse of basic human needs.

The road links finally proposed to be improved in the Kabuﬁaten
are the 20 links with the total length of 205 km which is 46% of
the 446 km total 1ength 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 : GOWA

REASON FOR SELECTION "-ROAD LINK WO

Feasible

- Primary 1,5,11,12,18,19,31,39,40,43,44,45,
' 47,54,58

- Secondary _ 7,27,32,41,

Engineering Point of View 2

Basic Human Needs -

As the table shows all feasible road. links are propeosed to

be improved.

Road Links No- 2 is selected from the engineering points of

view.

Because without improvement of this road 1link improvement of

feasible road links No 45 and.No 47 can not be carried out.

The order of proéeeding with the improvement of the proposed

road links are decided as shown in Table 6-1-4,
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Table 6-1-4 _ ROAD LINKS TO BE I_MPROVE'D BY YEAR

PROV 1 GULAWEST SELATAN — KAE 1 GOWA

.......................... —m O b i et e —— - r e

YEAR LINK NO ()1 rate

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

e o e P LR e B e R B e e B B e e B A o e e 3t 0

_____________________________________________________________________

e et o T A e 4 B kb P - S ]

et B B e o T P L L L k0 0l 8 R e e L g o k4 ok T Ak T ma
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(2) Road Links to Be Maintalned

It lo desitable that all ‘Kabupaten roads aré maintained
llovever, because of the Iimited budget it 19 ‘inevitahle that
some road links in the Kabupatens Vwill be Ieft without
"maintenahbé'for” thé time being. - The ‘budget’ ehould be used
for those which are effective ia producing more useful develop“ﬁz
meat of the Kabupaten through the road development projact.
='_F.he' ‘road lihks to be tnaintained are finally proposed ag- shown
in Iabie 641"5. '

Table 6-1-5(1) " ROAD LINKS TO BE HAIﬁTAINED

FROV 1 SULAWEST SELATAN  ° KAB v GOWA

1 1000Rp )

................................................................................. A m . - - EELTY ELT PR

L LERSIH C BA S0 RD BB ASPUAL GRAVEL EARTN - YA AREA RC . AIEA BRIOGE  LOCAL FOREWGH - TamaL
M (e W W Wal fke) el KO te2b O te2l ST EOST ST COW

o Mt e e i s e T e 8 b 2 e e e A TR O O e T T £ e e o 2 e 0 e A

i 12359 3 19 60 § ] 3.0 000 3 8750 “sn CINTT I N 12 B 73
3 & %E %3 00 00 % ] & 0.0 9 00D 0 5,8 9hr . 2,4
4 6 968 12 00 0.0 b 6 0 0 000 0 000 0 2,75 #3408
TR AN 119 ST S 1 T S ¥ 0 N LR TN T A 1 ) TR T T L I 8 32
b, § 9.8 %E 0.0 0.0 ] | ¢ 0 060 4 B8N0 581 H338 - 470 5,748
9 58 9.0 L1 S ¢ 45 ¢ 0 0,00 B 50800 - 3,287 16,000 5,M5 20,53
Lo LA P I S R - N R A | 0 0 0.0 F IBLER . §,20 - 2,950 L0994, 049
12 7060 5.9 3L K. 0 0 0 000 5 11400 ne 188 83 2,5
i3 b 25 S5 B 0D LI | ¢ 0 000 § 2.0 157 1,92 829 2,50
i8 § 1 W3 OMHA 00 0 0 § o 000 4 58,00 W0 1,40 s oM
[ TR T S T - B N ) 5.4 g6 000 & 21500 t10 S0 1618 BT
n 2 435 560 5 00 0 ¢ 7 0 000 8 200 ] 1 b1 518
3 T3 400 00 b7 ] 9 104 000 3 13,50 &2 157 kY B i
pl| 70843 60 §LS MG ! 0 ¢ 0 000 2 31,00 03 1,049 356 - 1,40
25 TO%LI. LS 60 0 ] 1 ¢ 6 048 9 0.0 ] 20 15 Y
24 30183 27 0.0 0.0 1 0 0 0 000 0 0,00 0 1,318 426 1,804
] 3 Obbi0 S LD 0.0 4 9 R T X T I M 3,3 783 - 5,1
L 7 53 MRS 60 2 0 0 6 000 1 1800 105 « 9860 3 4,37
P i~ 50,0 50,0 0.0 0.0 0 L] f 0 &0 0 0O ] 1} 15 25%
0 B0 200 0.0 0.0 { ] 6 ¢  0.80 0 0,00 0 159 2 01
L1 7250 9257 2.5 00 2 [} 20 000 0 0.0 [} 18 W 1,02
u i 0.0 80,0 200 0.0 { ] 0 0 &0 1 160D 103 527 1 b
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Table 6-1-5 (2) ROAD LINKS TO BE MAINTAINED

ROV 1 BULAWEBT BELATAN - KAD 1 GOWA
L 1000Rp 1

................. OO B YR U RTINS I PR L S BEEEE LN

LINC LERGIH BA 50 U AD- ASPUAL BRAVEL ENRTIL TN - AREA RC. nntn BRIDGE  LOCAL FORERGN ~10TAL
Ho oY DR LU SN 11N 1 R {1 (Y BN (1Y R 0] B0 a2 WO Al cst 'BUSI tost . Lest

........................... —wma B A ELL L L L L P L] bt R e R A S S

\{ b %3 BT 00 00 0 & 0 0 0.00 § .60 M5 2,083 05 2,048
% T I T S X S S SR N S O 1 S XTI [ TR 1%L IR TUR 8.0
]} 1o4e 4.0 13300 0 0 3 0. 6.b0 0 0.00 b M7 1% N
3 o0 %2 00 00 5 0 & 0 000 0 0.0 0 N85 BSE 3,b08
1 AR UOUR- T S R T Y T SN S JY N[/ O S 0 BIM bE 2,83
10 1oy 8793 82 0 1 80 000l 300 2 LM 50 2,3
1 8T I 00 00 6 B 3 0 0.0 3 0.5 |30 900 4,00
12 9 |0 WA Wb 0.0 ¢ 0§ ¢ 0 000 0 0.0 (0 L TR RO W T
3 5 120 620 .0 00 0 -0 5 0 000 0 0.00 0 088 7 1,00
i § 00 S8.3 4 00 0 7S 4 0 0.00 9 0.00 PO VTR 1 IR 1
5 7S5 43 R4 00 0 0 10 000 t 12.00 OLHE 30 e
1 othg TRl L8 00 0 0 4 b 08 0 0.00 P T SRR TR 13
H bo0.0 I OMT ORS00 06 b 0 0,00 3 9900 b9 701 503 7,204
51 0.0 150 250 0.0 2 0 0 0 000 0 0.00 o fg W 1,0
51 TOBO.0 AT &Y 00 0 b 7 D 000 0 0.0 ' 3T B [ R T T I
53 IO 8300 00 6 3 0 1 600 | TW00 3@ Hkb- 1O ,S5H
54 b o665 M 00 -0 3% .0 ILI .0 0.000 - 129 . 1,012 450 7,11
5 bOB93 TN 0.6 0.0 6 5 1 0 0.0 -7 3825 | 4,9 . b2 15
00 MO WD 0O BD D 0 ) 0 000 § 0.0 LSRR T - S
S8 1257 50 157 0.0 0 0 A6 0 000 .0 00 0 2,93 33 3
59 +OBLS 05 150 60 0 4 0 0 .0.00 1 .00 05T L3 41 700
B0 3 a8 59 IS8 W33 30 8 0 0.00 4 8200 352 13,0% . 4,825 U,
SF I 845 B 3 SLI5 14 239h A6 18,31F 101,007 . 33,008 146,195
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6.1.3 Atninual Construction and Maintenance-Cost

The . annual allocation of the total construction and maintenance
~cost in the_1five years prbgramme for Kabupaten Gowa is finally
_récommended: shown 1n Tables 6-1-6 (1), (2) ‘and (3) for the

constluction, malntenance and total. respectlvely.

-The‘ proposed constructloh. cost ds - Rp- 1,711 X 106 ‘and maintenance

cost is Rp 677 x 106 which is .apﬁfbkimately 28% of the total

expenditure.
Table 6-1-6 (1) - CONSTRUCTION AND MAINTENANCE COST
(CONSTRUCTION)
PRIV r BULAVESY SELATAN KAE ¢ BOWA
{ ualr ¢ 1000Rp )
ITEH CLBEY I 1m0y (19 cimy IﬂiAL )
LOCAL CURREMCY 105,780 23,080 MO,M5  MI,M3 758,33 1;;13,239 69,60
 Ownershlp East LB M LI 559 530 . 248 L L
Operation Cost 19,762 115,095 128,015 140,506 - 49,855 IB,193 . (49.3)
Haterial Cost W55 A0,357 . I B3, Hl6 AT, 204,03 U740
Labour  Cost 15449 3,2 3,036 T4, SHEI0 215,257 (8,311
Contingency (3,57 B0 I A5 WM 15305 (1300
FUREIGN CURRENCY & &,337 125,815 125,289 00,903 10,681  §37,9% (3LAu
Ownershlp Cast W G2,E8 W0, eI 11,62 4,979 156,57
Dperation Cost - 3,727 . BST3 10,180 11,083 MM 45,567 { 8.50)
Haterial Cost 780 WS 28,030 008 533 0LU5 UR9N
Lzbour Cost 0 ¢ 0 0 ¢ 9 10,01
Contingency 8,653 160 16,302 J&S%E 18,007 70,11 3.6
0L CUST HO,2l 3B,8I5 35,53 459,146 367,508 1,700,284
Qunership Cost W50 62,312 75,488 82,529 B30 3M,45 (9.7
Operation Cost S5,4B9 124,078 138,205 ISL60Y 15309 e23,700  (3b.A%)
 Haterial Cost 50,335 7,810 &% 9,34 2,005 LI Ue.2n
Labour  Cost 15,0 M2 36,03 12,15 56,810 215,257 12,67

Contingency 2,170 15,508 AR 59,0 0,5 223,200 U3.on

{ CLontingency ¢ 15¢ »
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“Table 6-1-6 (2) CONSTRUGTION AND MATNTENANCE GOST |

(MAINTENANCE)
PROV. 1 - BULAWEBT SELATAN EAE ¢ BOWA
CUNIT t 1000Rp )
PTEN . CA980) 1989 AR CH9Y (1) CTOIAL ) -

LOCAL CURRENCY SLALE 103,895 106,561 174,564 S, S, (IS0
Dunership Cost TSR L LS 2080 7988 [
Operation Eost WAl 56,06 56,504 65,875 89,03 2,b% {5420
Materiz) - Cost 1,13 2005 2,883 3,082 4,306 13,700 A
Labour Cost 25,39 3,10 5,692 50,79 852,943 213,950 (4L -

FOREIGH CURRENCY 1 15,000 32,483 3% 38,80 52 183,208 (2.1
Ounership Cost 05 2,3 2 3L 339 13,20 (80,41
Dperation - Cost 1,506 - 3,04 3067 3,610 3em 15,225 - (9.3
Material' Cost KTH 3,088 . 3,7 1,200 L 15,771 10,30
Labnir tost . i ] 60 0 0 0,04

TOIAL COST ¢ BIATL 1359 2B 160,391 N8 77,8
dunership Lost: 13862 99 9,175 32,948 | 35,340 139,200 {2050
Uperation Cost 29,623 59,450 BI,6I3  B9,7B3 - 73,030 293,861 (43.4%)

Haterial  fost 2,592 5,448 5,397 7,362 8,655 30,41 {450
Labour ~ Cost 20,394 43,132 45,6927 50,79 52,943 213,950 {31.47)
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.Table 6-1-6 (3) CONSTRUCTION AND MAINTENANCE COST

(TOTAL)
CFROV  r SULAWEST BELATAN  KAR 3 GOWA
LT IOOGRp 1
IVEH. ( 1999 Yoo < 1990 3 <19 <1992 ) ( T0TAL )

LOUAL CURRENCY 1 195,195 326,576 343,906 : Aaa,aor 333 183 1,687,567 (7041
Ownership Cost 63 5,997 byt gx) - 7 887 30,6#0- A Len
fperation Cost TEW 70461 186,519 208,081 2A,7B9  BS6,829  (50.8%)
Naterial. Cost M A2662 0 A,5T 8,28 . 22,000 L8 A12.9%)
Labour  Cost OB T3S BT ISIE W9,I53 49,214 (25.4%)
Contingency 13,87 2,09 30,33 45,293 - 3IM 153,031 (91D

FOREIGN CURRENCY B3 150,298 459,865 150,730 0SG,175 700,213 2941
Owership Cost 39,892 89,250 - 9B,169 107,953 LIO,T41 - 46199 163.6%)
Operation Cost 5,283 12,07 13,39 M9 15,300 0% (8.71)
Haterial Cost 2,629 40,606 30,745 13,388 9,670 124,088 (17.70)
Labour  Cost -0 ] 0 ¢ 0 6 160N

. Contingency BAS3 WAL W32 45 1012 W, (1000

TOTAL COST LS 4BN,678 0B - G195V S35 2,380,780
Ounership Cost 12,5 - 95,251 10483 S, UGH08  a7,89 (20,01}
Operation Cost B3 12 . 1B3,478 19N,B78 220,974 20,179 817,620 (347
Materia! Cost 52,927 63,278 TA,IM ek 31,670 ALBES  UIA.3N)
Labour  Cost 36,843 LI, BL7IE 123,380 109,753 429,214 (1B.0%
Contingency 7,10 45,508 §1,879° 59,869 47,946 23l { 9.3

¢ CLontingency ¢ 134 3
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6.1.4 Construction-and-Maintenance Equipment-Cost

(1) Required'Numbér of Equipment

(2}

The reduiréd'-numbers of construction eqpipment for Kabupaten
Gowa .afe éstimated from the annual proposed consﬁruction-
quantities'asﬂéhowﬁ in”Tabie 6-1-7,
Thé. proposed numbers of cquipment to be purchased are finally
decided.cdnéidering the félloﬁihg number - of éxiSting'equipment
in the Kabuéaten_which a:e_availaﬁle for ;hé'Pfojec;.

- 2fStee1 Roller .

- 1~Hand“guided Vibratory Roller

-~ 10~Dump Truck '
The propbsed numbers 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. Equipment for Road Maintenance

- 1-Motor Grader 75 HP

- 1-Tire Roller 8-15 Ton

- 1~Dump'Trﬁck 3 Ton

- 1—Haﬁd.Guidéd7Vibrafory.Roller 1000 Kg
- 1-Flat Bed Truck 3 Ton

b. Equipment for Bridge Maintenance

- 1-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and ﬁaihtenance equipment and their
purchase costs are shown in Table 6-1-8. In the.Project the
supplementation cost or equipment coét supplemented is the
difference between the purchase cost for newly supplied equipment
and the depreciﬁted value.

This comes about because Ffull depreciation of the supplied
equipment would not be completed within the’ Prbject Period

of 5 years.
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Table 6~1-7-

ROV s

BULAKEST SELATAN

REQUIREE NUMBER OF EQUIPMENT

AR :

BOYA

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
------------------------------------------------------------------------------

______________________________________________________________________________________________________________

Bulldnzerﬂﬂfpper 220 & 9.2 0.48 0.4l 0. 5% -0.83
Sawp bolldozer a0 0 0w 6ol o0 o 000
otor Grater w0 o LB LS L L
T Vntmide b Rl 20 4 ez i en. s en
Fire Ralter R T R
Wbratory Raller i) T T
dralic brctors Wesl 700 01 o0 oo oo ool
el toater e 0. om L® Le e Lm
Tl ke 0 b e s oW e anm
g e N R
T skt tne 00 e b on ee o
Rt ek T T
T rwtale e ey 200 on sz om om ol
et om0 ew o o om s
e hw w0 o ee em ow 00
S T T
Tt T T e el e om om0
NOTE  WORKABLE : workable days in a year
‘EXISTING : aumber of existing equipment
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Table 6-1-8 EQUIPMENT PURCHASE COST

FROV & SULAWEST SELATAN RAER o GOWA
( 1000 Rp )
ERUIPHENT NHHE CLASS CIF (IAKARTA}  PURCHASE NB PUHEHGSE £osy
Bulldozer - © R0 WP AR dE0 - -
Butldozer [Ripper oW - 83,000 1 - 53,000 .
- Gwasp Bulldozer - W 52,850 - - : -
Swamp Bulldozer ' &3 Hp 40,500 R -
Hotor Brader FER L AT 2 © 15,800
Road Stabilizer H=1850 s 85,950 . . -
Hand-guide Vib, Roller 1000 Ky 8,500 - L
Tire Roller - - 8-15 tan M0 0 52,140
Vibratory Roller (DAT) Sk ton 29,000 - R
Vibratery Rolier - & ten 29,000 - -
Rough Terrain Lrane _ 10 ton 100,400 - -
Hydraulic Excavator; Wheel 0.3 a3 4,100 - -
Rheel Loader 1.2 83 10,200 - 2 140,400
Water Tank Truck = | 4000 ltr.. 12,750 I 12,750
- Duap Truck . 3.0 ton 14,700 5 73,500
Dusp Loader Truck { 12 ton 156,300 - -
Flat Bed Truck with Crane - 3.0 ton 25,190 2 50,380
-Fiat Bed Truck. . 3.0 ten’ 11,273 | 1,275
Portable Crusher/Screening 30-40 t/h (183,000 { 188,000
Concrete Mixer 0.5 a3 i8,000 - _ -
~ Hater Pusp 200 1/win 530 - -
Concrete Vibrator 3.3 HP LT - ' -
. Rsphalt Sprayer 850 1tr. 10,200 - -
Service far 3 ton I, 400 1 11,600
4 Hheel Drive Yehicle 70 HP C17,500 { ‘ 17,500
Kotarcycle ' , 100 cc 1,100 3 3,300
PURCHASE €OST TOTAL 719,445
OWNERSHIP COST. (FOREIGN) o 319,988
EQUIPKENT COST SUPPLEMENTED 399,457

NOTE + DMNERSHIP COST (FOREIGN) for Existing Equipaent

Hand-gquide Yib, Reller ' 5,52?

VYibratory Roller (4T 70,428
Dueg Truck _ 98,657
Asphalt Sprayer 1,504
ToTAL 28,211



6.1.5 -Other Costs

Cost other items includes the costs of workshop equipment 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:

The annual construction and maintenance quantities Ffor all proposed

road.links-are-shown in Table 6-1-9,
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Table 6-1-9 : 'CONSTRUCTION QUANTITIES FOR ALL
PROPOSED LINKS

PROV ¢ SULAMEST SELATAN  EAR + GOWA

I TEH URLT {1988 ) (1989} ¢ 1990 ) 49910 {92y CT0IAL D
Gite Clearance in Light Bush a2 0,00 900000 21000.00 500,00 B000.00  98500.00
~ Subgrade Preparatian nl 5000 189281.00  171600.00  305500.00 27800000 999821.00
Roimal Fill ' sl 0,00 HO.00 43000 0.00 0.00 e, 00
FEIE Tn Swanp ) : [\ 500.30_ 1,20 o000 0.00 .00 304.50
flormal Excavation to Spnll LM 662,00 3700 4B07.00 3535, 00 484400 17445.00
Sub Base Course a3 . 028,00 13907.00 {1964.00 23830.00 - 285,40 88353, 40
Base [ourse : LM 232000 844%.00 e 150,00 S760.00 1IN8.00
Shoulder .~ . 82 A2500.00  114400.00  130500.00  148000.00  154000.00  469500.00
fisphalt Patching a? - 12900 $hoo - 00 0.00 000 1264.00
© Burface Dressing (Single) _ a? . 56000,00. 77000.00 56609, 00 0,00 0.00  187080.00
Surface Dressing (Dauble} LY, 0.00 006 - 000 0,00 0.00 .00
Earth Brain o | 2800.00 9200.00 1200.00 19300, 00 15609.00 80100.00
Earth Drain in Swasp (hy machine} . n3 400,00 £0.00 0,00 0.09 0.00 2450,00
Pipe Culvert DG0ca’ o © .00 18.80 10.20 0.00 127,00 158,00
Hasoary Cujvert {80xB0ca) . ] 26,00 .00 0.00 36.00 600 sB.00
Retaining Wall and Wing Mall {Tisber) a? 0,00 0.00 0.00 - 6,00 0.00 0.00
Relaining Wall and Hing Hajl (Hasonryl 23 1.50 9.00 21,00 2.90 22,40 56.80
Gabiun Protéction 8} 0.00 0.00 0.60 .00 0,00 0.00
Superslrucldre [Tisber;Span 3agl0} Y 0.00 0.00 0.00 6.00 12,00 12,00
Sugerstructure  (TisberjSpan Sa;l100) &l 0.00 §,20 9.80 2440 3400 240
Superstrocture (Tisber;Span Bajl0T) n? 0,00 42,00 93.00 544.00 0.00. 684,00
Super_s_lristture [Tieher ;Span JupBHIO) a? G.00 9.00 - 0.60 0.00. 0.00 0.0¢
Superstructire (Tinber;Span Say0H50) 78 0.00 - 000 .00 - 000 0.00 0.00
Super structure. (TisberySpan fa;BHG0) ' 0.00 0.00 0,00 0.0 0.00 0.00
Superstroctire {Concreleyfpan Jn;BH56) 2 0.00 - 008 0.00 _- 000 0.00 0,00
Superstructure {ConcretegSpan SuyBHS0) 2 0.00 0.00 0.00 0.00 0.00 0.00
Superstrugture {Concrete;Span BayBHS0) a? 6.00 000 0,00 .00 co00d . 0,00
Superstructure -{Cancrete; Spantfa; BHSC) a? 0.00 0,09 6.00 4.00 0.00 6.00
Buperstructure {Concrebe;SpantGa;BHI0) a2 0.00 0.00 0.00 ¢.90 - 0.00 0,00
Substructure {Pierjfor liaber;10%} o 0.00 0,460 IR 18.00 0,09 20,00
Substructure {Abutsfor TiaberjlOt 1] © 0,00 2,40 5.40 28,00 6,00 12,00
Sybstructure {Pierjfor TiaberjBi30) Ho 0.00 0.00 0.00 .00 0.0¢ 0.00
Substructure {Abubjfor Viaber;BH30} HO 0.00 0.00 0.00 0.00 0,08 0.00
Substructure (Pierjfor Concrete;#isn) HO 0.00 0.00 0.00 0.00 0,00 0.00
“Substructure {Abuljfor CoscreteyBH50) K0 0.00 0.00 0: 060 .00 0.00 0,00
Deaokition of Bridge (Timber-Tisber) a? 0.90 .20 .80 174.40 1125 199,65
Uesotition of Bridge [Tiaber-)Concreke) ? 0.90 0.0 0.00 0.00 .00 0.00
Deaolition of Bridge (Cancrete) a2 0.60- 0,00 . 0.00 .00 © 0,00 0.00
ttanual routine maintenance of road i 151,50 360,00 304,30 335.00 3§4.00 1433.00
flautine eaintenance of eirth road o 47,50 83.00 74,50 15.00 27.50 8¢.5¢
foutine maintenance of gravel road Xa 14,00 59,50 156,00 192.90 220.50 614,00
Routine maintenance of asphalt road ke 2h.00 37.50 AR Bb.00 8b.00 129.50
Haintenauce of Timber Bridge (ifes) el 0.00 0.490 ¢.00 8.00 154,00 156,00
Haintenance of Concrete Bridge {Hew) &7 0.00 .08 0.09 0.60 ¢.00 0.00
Haintenance of Tisher Bridge (Exisk) a2 %13 52.25 3.3 - 66,23 50,83 231,50
Haintenance of Concrete Bridge {Exist) LYS 1153.33 2231.70 2326.45 2413.90 48633 - 1062460
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6.2 Organization and Construction System

6.2.1

6.2.2

Organizatibn

The Bupati as head of the Kabupaten hag been authoéi?ed*'by Law
0. 13, 1980 as an official responsible for the Local Road Develop-
ment Project. implementation. This means that the DPUK is considered

as a responsible agency for the actual execution of the Project,

According to instructinn letter dated June 24 1982-Ref, No. 620/975-
/BANGDA,,the PrOJect Managgx appointed by thesBupéti Q111=Be'rESP0“‘:
sible'fqr the operation and-ma{nfenﬁﬁcé 6f the.equipﬁeﬁtﬁ. According~
1y the Equipment Coordinator appointéd from the staff of the Regioﬁél
Public Works (Kantor'Wilayah) by Bina Marga as a coordinator between
the Governor and the. Bupat1 will be regponsible for delivery,_effec-_

tual utllization and maintenance of the equipment

The standard organization of DPUK .consists of a minimum of four
sections, 1i.e. Road Section, Housing and City:-Planﬁing Section,
Irrigation Section and Administration Section. 'Fo} exechtién .of
the Project it is strongly recommended 'thét tHe étfuctural
organization of DPUK is established. It will be necessary  not
only to organize new sections but also to reorganize the current
structure through a review of the roles: And rgspunsibilities' of

each inter~related section.

It is recommended that the'workshop is newly organized to consist
of three sub-sections, i.e. maintenance and repair of equipment,
opefation and materials, and administrabion to execute Lhe main

tasks described in Clause 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 conmstruction of Kabupaten roads with & ten year effective

design 1ife, it has been recommended in Clause 3.4 that the eguipment

" intensive method should be adopted for ecarth work and pavement

work with the exception of surface dressing.
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Mg, 6-2-1 I'ROPOSED ORGANIZAT?ON

Ministry of Mome Affairs |.Soordiv tion ., Ministry of Public Works
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Qurrent road construction in _fhe Kabupatens s obligéd to  rely.
upon -fhe Eradiéional labour' intensive wethod. Tt s EhereFOfe
assumed that both the DPUK and ‘the local contractors in the Kabupa-
tens. do not have sufficient ekperieunce and technlque for the equip-

" ment 1ntensive method of road constructlon

For realization of the Local Road Development Project the GOI has
ensured aﬁailability of the required humaﬁrfespurces..df DPUK  and
intends to cdnduct training programmes for -those human Yesources
.as descrlbed in Clause 8. 3 of the Main Report. .This' means that
the GOIL 1ntendq the Kabupatens to- “have the ab111ty.to execute the

Progect by force account (Swakelola).

1t should be recognized from the -experiences in thé first 'local
road plOJECt, which was assisted by OECF ADB ‘and IBRD that because
of_thelr poor -construction management and traﬁltlonal labbur inten=
sive ‘methods most of the road construction by '10cél contractofs
could not be completed within ‘the contract periods. .'Therefbré
execution of thé- road improvemént by force account is desirable
‘as recommended from their experience by the consultants for the

first local road project.

it is strongly recommended that except' for 1labourers the staff
of the force account team should not be hired By the day as it
would then not be able to consolidate the foundations for development

of self reliability.

However, it will be very difficult to execute all the Projects
by force . account because of the need [lor many Rabupaten staff.
The.GOI has emphasized the nged to promoté the employment of local
weak contractors in order to up-grade their capability in the road

projecl schemes within_the qurfh Five-Year Plan (REPELITA)

‘laking into consideration the conditions mentioned above il is
strongly recommended that the DPUK is obliged'to lend some equipment
with skilled operators to the local contractors in the Rabupatens

Tor the cxecution of a part of the rosd improvement works.
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The types of work executed only by force accouut are recommended
as follows: '

- Routine maintenance Work;for the Kabupalen voads

- Laboratory tests =

- Production of cruShgd stone

- Technical service for the equipment
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