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PREFACE
‘Th_'ié is the'K.abuj:'aten' Relﬁort of the ?éésibility Study of the L{mai, Road .
Development in: the I{epublic' of 'Indon'e'sia.- _'i?m_:" Kabupatan_'r_ana Tdraj'a iﬁ
Sulawesi Selatan Province. The repdfg has been | prepared by the Study
'Te_am of the Japaﬁ Internatioﬁal Cbop.eratlion Ag.en'cy (hereinafter called
JIcA). | "

Based u‘pon.a request froin ‘the 'GOve_rnmeﬁt, of Iﬁdonesia, the Go_vei:nmen_t :
of Japan arranged for JICA jto. ‘conduct the Study and JICA'accordingly
organized a Stﬁdy Teém.. ".I.‘he,. _study_ was -cérr_iec’l out - using . data which
were gengfally pfepared by the Kab\ipaten,' routed through the province,
under the instructions .of Bina Mafga of thé Ministry of Public Works
‘and Bangda of the .Min.istry of HOme_Aff.éifs_. | |

Since 'the'studyrperi_od wae limited, without cooperation of Bina Marga,
Bangda an_d'_lo'ca.l governments of both pro#inte and Kabupaten in coilecting

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

The report consists of the results of _.the fe_a.éibility ‘study and proposed

implementation programme of the ldcal road development in the Xabupaten.

The simpiified economic feasib-ility evaluation mefhodology “utilized
for the study was established by the Study Team_i.n Phase I Study through
a pilot st'ﬁdy of seven (7) model Kabupaten_s, and is described in the

Main Report.

The pui-pdse qf.the study for the Kabupaten is: mainly to estimate tﬁe
total Project.Cost for the local road development but only limited data
is available for study base. Thereforé 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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Chapter 1 ' BACKGROURD OF THE KABUPATEN

1.1 Topographic and Meteorological Conditions

1.1.1

Location and Topography

Kabupaten Taha Toraja is an 1n1and Kabupaten in the middle north

of Sulawesi Selatan Province : It is bordered on the north by Kabupa~-

ten Mamuju,'on the’ east by Kabupaten Luwu, on the west by Kabupaten

'Polewall M&masa, and on -the south by Kabupatens Plnrang and Enrekang.

' Geographlcally the Kabupaten is entlrely composed of high undulating

mountainous distr1cts, and in particular the northwest 1s surrounded

'by'the Quarles mountains whlch are not less -than 2, 500 meter high

The “south and east are also surround by ‘3000 meter or more high

mountain ranges standing on the boundary W1Lh Kabupatens Enrekang

‘and " Luwu’, However, ‘the middle of the Kabupaten is formed of table-

lands and ravines.

The'Kabupateo has an area of 1,950 square kilometers, éppfoximately
3 petcent of the province. It consists administratively of 9 Kecama-

tans.
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1,1.2

Meteorological Conditdons

The avefage number of rainy days and the average amount.of-yéarly
rainfall in Kabupaten Tana Toraja :a:é 146  days and 1,429  wm
respéctively. ' ' PR o

One year in the Kabupaten consists. of a rainy season and a dry

season, The dry season is from July through November in general

However this is varlable as Table 1-1 1 showse-

“The number of working days which is neceﬁqary for plann1ng the
_constxuction schedule in chapter 6, is_estimaped a;VZ2O;Qay9 using

~ the following_formula based upon the daia_shoquin the'table referred

to above.

Working Days = 365 - Holidays'- Rainy Days + (Rainy Days
' X Holiday) + (0 106 x Rainy Days)

| 365

Where '

'~ Holidays consiSt_of-SZ Stndays and 13 nationat hoiidays; and

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

35-2
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1.2 Socio~Eeonomic Conditions

1.2.1 Pogulation

The population of Rabupaten Tana Toraja in 1984 was. 340 015 whioh 5

was approximately 5. 3% of the 6, 475 000 total population of Sulawesi

Selatan province as shown in Table 1-2-1,

The population density was l 73 persons per: ha which was higher

than the prov1nclal density of 0 88.

.The recent annual average growth rate “of populatlon of

is O.SA which is lower than both the provincial rate

ﬁhe'Kabupaten
1.7%

and the

‘national rate of 2.2%. This may be caused by outflow of population

to other Kabupatens and c1t1es

The population of each Kecamatan -and its proportlon to

populatlon {s shown in Table i-2-2.

POPULATION BY KABUPATEN

thé‘Kabupaten

Table 1-2-1
DESCRIPTION POPULATION = AAGR  AREA . POPULATION  SURVEY
: [¢A (ha) - DENSITY YEAR
: (persons/ha)
KABUPATEN: _ -
GOWA 368,552 0.6 188,332 . 1.90 1983
PANGKAJENE KEPULAUAN 224,630 G-6 111,229 "2-02 1984
BARRY ~137,392 0.5 COI1Y,472 1-17 1982
SOPPENG 239,335 - 0.5 135,944 - 1.76 1984
- WAJO 379,948 0-5 250,619 152 1984
TANA TORAJA 340,015 0.6 195,000 1. 73 1984
MAMUIU 124,315 6.0 1,105,781 0:11 1984
PROVINCE: : _
SULAWEST SELATAN 6,278,200 . 7,278,100 1982
: 6,376,100 1.7 - 7,278,100 0-88 1983
_ 6,475,000 7,278,100 1984
JAWA 1S.(Excluding _ ' .
DRI JAKARTA) . 91,126,900 1.7 13,159,700 ° 6.92 -
INDONESTA 161,579,500 2.2 191,944,300 0.84 -
Hotes 1
1. Sources:
Kabupaten, Kabupaten concerned with the study
Province ; Jawa and Indonestia: _ _
Statistical .yearbook of Indonesia 1984, qulished.
by the Central statistics Bureau. - '
2. AAGR s Average Annual Growth Rate,

35-4



rable 1-2-2 - POPULATION BY KECAMATAN
' - 0 Year : 1984

 PROVINCE -+ SULAWEST SELATAN-
KABUPATEN  : - TANA TORAJA

KECAMATAN © - IR " POPULATION PROPORTION
R o Bl )
BONGGAKARADENG =~ =~ S 920116, 6.5
MENGKENDEK ~ 1 36,068 10,6
SANGALLA . - 23,044 6.8
MAKALE o 41,374 122
CSALUPUTTI . . ) S 46,506 13.7
RINDINGALLO | 43,744 12.8
'RANTEPAC | | - 27,211 8.0
SANCGATANGT B - 57,620 1619
SESEAN . o 42,359 125
100

TOTAL S 340,015
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1.2.2

Land Use

In Kabupaten Tana Toraja, 58,026 ha of Eﬁe current avaiinbie land'_
use ‘area, which is approximately 2977% of the 195, 191 ha total

area’ of the Kabupaten, is used f01 living purposes and for industrial .

;act1vity of . the inhabitants of the Kabupaten It is “the . total

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

The current avallable land use area consists of 45“026 ‘ha’ of

'agrlcultulal harvest area “and 13,000 ha. of usable open space. which |

. 77.6% and 22 47, "of the current available land use  area
respectlvely. ' '

The agrlcultural harvest area cons:sts of 28 328 ha of paddy field
11, 036 ha of plantatlon and 5,662 ha of other cultlvated area which

are 62, 94, 24.5%  and 12.6% - o the" agrlcultural harvest area'

respectlvely

It can. be reallzed from the land wuse ~that the main 1ndvétrial

productlon in the Kabupaten is food crops, espec;ally paddy

35-6
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1.2.3

Agriculture

The cultivated area and food'cro"p production in Kabupaten Tana
ToraJa in 1984 were 30, 137 ha and 123 553 ton respectively as shown
in Table 1-2-4. = Of food crops, the-area and production of paddy,
_Whidh COnsists.ofzwetszddy and upland paddy,.was 25,222 ha and -

'9];817_ ton respeCtiﬁeiy' whiéh are 84 1% and 74.3% of the total
fqod' étops. -The yxeld rate of paddy production is .3.62 ton per

ha.  The productlon of cassava amounts to 28, 162 ‘ton accounting

:for_ 22.8% of all Fooﬂ drops.’ mThus,—fp ddy <1s_:the most- pr odomi=

‘nant égrféultpral crop of the Kabupaﬁen.

As the table Shows,féverégé aﬁﬁuéllgrowéh rates'offérea_anatproduc-
tion of paddy'in 1980 through-1984-heré 1. SZIénd'S 3% respectively
which indicate’ favorable development of the paddy production It
is de31rab1e "that productlvity of paddy increases and this depends

upon the future development of 1rr1gat10n.

The'commodity'cfdps, of which clove and coffgé”ére:majbr, are pro-

duced in the plantatioﬁs; The area and ’?fcdugfionA of plapfation
crops im 1983 were'11j306 ha-and-11'400 ton réﬁpectively_és shown
in:_Table:'l—Z -5.. Thus the plantabion crop which is exported is
an important agrlcultural product,’ " Some changes ‘are. expectéd

considering the international balance of supply and demand.

The population of the agricultural sector which is assumed’ from
the employment in the Kabupaten is 76.4% of the total'population

as shown in Table 1-2-6. Thus this is an agricultural Kabﬁpaten.

it -is suggeéted that the kabupaten takes measures to improve paddy
productivity by the development of irrigation facilities in addition

to the promotion of food crops other than paddy#
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Table 1-2~4

KABUPATEN :

. AREA AND. PRODUGTION OF FOOD CROPS

TANA - TORAJA

CULTIVATED AREA

(ha)

35-9

N i L YEAR L " AAGR
ITEM 1979 1980 . 1981 1982 1983 1984 (%)
PADDY 24,972 . 24,573 24,051 24,845 22,822 25,333
OTHERS. 9,186 13,291 7,535 6,126 13,043 4,804

TOTAL 34,158 37,864 31,586 30,971 35,865 30,137

PRODUCTION
' (ton)

R o e YEAR.  AACR
IIEM 1979 1980 11981 1982 . 1983 1984 . (%)
PADDY 71,951 - 74,769 82,215 87,328 . 78,856 91,817
'OTHERS 39,382 43,862 - 35,567 32,198 50,244 31,736

TOTAL 111,333 118,631 117,782 119,526 129,100 123,553

YIELD RATE :
i ‘ {ton/ha}

o o : YEAR _ : AAGR:
1TEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 2.88 3.06 " 3.42 3.51" 3.46 3.62

Notes . _ .

1 AAGR + Average annual growth rate _
‘ 2. Source : Kabupaten concerned with the study



Table - }-2-5 AREA AND PRODUGTION OF PLANTATION CROPS
Year -+ 1983

PROVINGE : SULAWEST SELATAN

KABUPATEN ] “TEREA . PRODOCTION |
e - _ -{ha) L (ton) = AREA ~PRODUCT LON
GOWA. f_ ... ..-:- , -  ' : S : i | .
PANGKAJENE REPULAUAN 11,200 4,025 . 2.8 5.6
BARRU ~ - .- : . EX -
SOPPENG o _ - | - -; - .
waJo C 21437 19,396 71 1o
TANA TORAJA - 11,306 - 11,400 - -
MAMUJU ' - L - S e -
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR
PROVINGE 1 sﬁLAWESE:SELATAN:lﬁ ' o _ |
KABUPATEN “AGRICULTURAL -~ TOTAL _ PROPORTION _ AAGR SURVEY
: SECTOR - POPULATION ' (%) . (4) = YEAR
COWA e '226;00q ) 368,552 613 0.05 1983
PANGKAJENE “KEPULAUAN 146,000 224;63b 64,8 2,0 1984
BARRU | . 89,000 137,392 4.8 1.0 198
sopPENG - 166,000 . 293,335 _ 69 & 0,25 1984
WAJO ' o ' 243,000 ' 379,948 _ "63_8. 4.0 1984
TARA TORAJA 260,000 340,015 76.6 3.0 1984
| ' 50 6.0 1984

MAMUJU o 101,000 124,315 8t
Notesy

1. AAGR : Average annual growth rate

2. Source : Kabupaten concerned with Lhe Study
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1.2.4

Other‘ECOnomic~Activities

‘the folloW1ng table.

Notable economic actiVltiES excluding agriLulture in Kabupatcn Tanah'

}Toraja are tourism and 1ivestock sectors

'Ecdndmic activities-in.the KabuPaten are:cﬁaxac;e;ized-thé:fourism
7 3¢¢£§;;.'A %érisfy 6f'racia1-cultures'bf Traja.attrﬁtts the: foreign
ftéuristg therefore  the Lourism industry is developed 1n the field.
 of;H0te17bqsiness. However the .actual- condltlons of hotel businéss

-is_ﬁbt cleared béCause of lacking data concerned. . =

The current growth of the llvestock ploductlon volume 1s shown in

1980 - 1984 - _ AAGR (%)

Production (ton) 1,660 o 2,275 : _ 8.2
Notes : 1. AAGR‘__: Average annual growth rate

.2. Source : Kabupaten data
It is presumed that yealy approx. 1,000 tons excluding fhé'éonsumption
cf the Kabupaten itgelf are exported out of the Kabupaten and this

sector is expected to become contlnuously prosperous

35-11



1.3

Present Status of Rabupaten Roads -

1.3.1- Ontline of Road Networks

In Kabupaten Tana Toraja there is one national road celled the 'Trans

 sulawesi nghway which .runsg: from aouth to ‘northeast- through ‘the

central area of. the Kabupaten and aots asg an importantl regional

-trunk road

Slnce the boundary of Kabupaten Toraja is surxounded by a mountainous-.
area, all the Kabupaten _rqad_.networks are . developing around the
nat1onél road with'the_Kabupaten3basin-as_a:center._ In particulax
tﬁe kabﬁpaten roaés ﬂortheést of. Makaie, the 'Kébupaten“ capital,

form high density road networks.

“The Kabupaten roads west of Rantepao w111 have an 1mportant "role -

as a facility for developlng future plantation cxops which are now

being planned for utilization of the hilly area.
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1.3.2 Road Inventory

From the road iﬁvenﬁory.dafa ﬁrepafed-by'the Kabupaten, the number

and total léngfh_of Kabupaten roads to be studied in Kabupaten Tana

. Tdr&ja' are confirmed as 61 1inks and 484 Km respedtiyely.

figures axclude Kabupaten roads with no data are not fncluded.

These

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

is as follows:

(1) Dénsity'of‘Kabﬁpateﬁ'Roads9

The density of. the Kabupaten roads . is 2.48 m per ha. This

‘is 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.

'Total Length
( km )

Kabupaten : Tana Toraja -

Sulawesi
Selatan

"Province

Jawa Is,(Excluding .
DKI Jakarta)

Indonesia

Notes

" Area

(ha) (m/ha)
484 195,000 2.48°
2,730 2,104,377 1.30
27,715 13,159,700 2.11
92,038 191,944,300

the Kabupatens included in the sfudy.

2. The sourées of data are as followéﬁ'

" Kabupaten and Province :

"Jawa and Indonesia

(2) Kabupaten-Road -Surface Type

The type of surface on the Kabupaten roads in

:is shown in Table 1-3-1,

Bina Marga Inventory

: Statistical Yearbook of

Tndonesia 1984, published

by the Central Statistics

Bureau

The legend used in the table is as follows:

ASP Asphalt

KRK

: Gravel/Stone/Telford/Water Bound Macadam

35-13
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Table 1-3~1  EXISTING ROAD LENGTH BY SURFACE TYPE
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)

'TNH_': Earth'
LL Others

Comparison of the proportions of surface type in the Kabupaten

with other regions is as follows:

ASP " KRX . TNH/LL

Kabupaten : Tana Toraja . 8.1 - 4201 - 49,7

Province : Sulawesi B '__ U L :

- Selatan - 13,0 46,0 41,0

© Jawa Is.{(Bxcluding =~ 56.2 25.0 - 18,8
' ' DKI Jakarta) S '

Indonesia = L 260 2.6 41.4

Thus, in the Kabupaten the proportion of Kabupaten roads with'

" asphalt surface is much lower - than either that of Indonesia

or Jawa -Island. .Thef-proportion of 1low _gfade roads such -as
earth. roads and others is fairly high. This means that the

road classification in the Kabupaten is low.

Surface'Conditioﬁ of Kabupaten Roads

The surface condltion of the Kabupaten roads classified as
good, fair, ~poor and bad which are shown as BA, 8D, RU and

RB respectively, are 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 folloﬁs:_

- Good Fair Poor Bad
‘Kabupaten : Tana Toraja 24.4 . 31.0  31.8 12.8
Province : Sulaﬁeéi _
: ; - Selatan ' 41.1 27.3 25.8
Jawa Is,{Excluding ' 45.6  29.8 19.6
DKI Jakarta) :
Indonesia “43.5 21,8 211 13.6
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EXISTING ROAD CONDITION BY SURFACE .TYPE

Table '1-3-2
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The surface condition levels 'of the Kabupaten roads in ‘the
' kabupaten is lower than both that of Indonesia and Jawa Island.
" The proportion in good condition s relatively low, Therefore
. improvement of Kabupaten roads in poor or bad condition is

desirable. o ' -

(4) Terraih-ﬂonditibns'of Kébupaten Rdads

The difficulty of road imprnvemﬁnt is malnly dependent upon

the terrain conditions

The terrain conditions of the ,Kabupaten ‘roads, classified és
flat, _hilly, mountaipous"aﬁd swampy which are shown as DT,
BK, GN and RW, are summarized in Table 1-3-3.

The proportions of terrain conditions “in  the. Kabupaten are
6.0% flat, 74.0% hilly, 19,0% mountainous.

1.3.3 .Briqgéfinvéntoryl-'

:A__bridge inventory showing the existing condition of bridges on
the 'Kabuﬁaten roads in Kabupatéﬁ Tana Toraja was 'prepared by the

Kabupaten.

The bridge types are classfied as tlmber, concrete, steel and others

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

The. inventories shOWn .in Table 1- 3 4 and Table 1- 3- 5 1nd1cates é._
‘total of 131: bridges W1th a total 1ength of 1,144 “m of Whlch 29
Cor 22.1% are tlmber,l63 or 48.1% are concrete and 37 or 28.2% ave
‘others. Steel bfidges account for only 2 or L.5% of thei tétal
On the other haﬁd, 27 bridges with a total length of 194 m are

required to be newly constructed.
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Table 1-3-3 - EXISTIRG ROAI) LENGTH BY TERRALN. CONDITION
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. Table 1-3=4 . NUMBER AND' LENGTH OF BRIDGES
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Table 1-3-5 . NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE
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The number of existing bridges by span length is as follows:

o Bridge Type '

L, <8 (_ G2 Ga Qs (18-“3'42 99 _T.gtzsi.L

Timber 507 6 2 - 2 1 - 1 5 29
Conevete. 17 21 12 8 2 - 1. - 1 1 63
Steel . 1 - - e e e e o a1 2

Others 9 8 1 4 1 -~ 2 - ‘2 1. 37

 Total 32 36 28 14 3 2 4 - 4 & 131

Thus, most of the existing bridges on the Kabupaten roads is atre
COncrete and  the majority of spanléngths is within the range of

3mto 5 m

35-21



1.3.4 Traffic

Inventories of the average daily traffic (ADT)  on - the Kaﬁupétén
roads in. Kabupaten Tana Toraja were. prepared by the Kabupaten and
., are shown in Chapter. 2. _ o _ '
From the 1nventor1cs, total value of averaga daily t11ps by vehicle
.type and their proportlons in the habupaten in 1985 are summarizedﬁ -

Vas follows

SEDAN BUS TRUCK ~  MOTOR- .~ TOTAL
Total Trips 2,370 270 1,216 . 3,370 . 5,545
Proportion (%) -32.81 3.74. 16.80 - 46.65 100,00

Source : Bina Marga Inventory

 The proportions of registgréd vehicles by vehicle'type.are'as_fbllpwé:

SEDAN BUS  TRUCK MOTOR-  TOTAL
g L CYCLE
Proportion (%) . 0.00  19.50 15.50 65:00 100,00

Source  : Kabupateﬁ._

Thus, the proportion of motorcyles in the Kabupaten is by far the
highest,

From the above tables the followiﬁg can be observed:

- Number of total trlps m1ght be nnderestlmated

- Proportions are probably reasonable

Essentially, for. QStimation of future traffic volumes past and
present _t;affic. data togéther with the trend in the number of
registered vehicles are important basic data, Howevef the data
'obtaiﬁed for fhe_studf 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 recoﬁmended in chapter 3 of the Main Report.
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Chapter. 2 ESTIMATIONS OF FUTURE TRAFFIC VOLUME AMD BENEFIT.

2.1 ¥ature Traffic Voluﬁe;r

.2.1.1: Traffic Groﬁth-Rate

The traffiq'grdwth rate used for estimatlon of the futufévtfaffic
volume on the Kabupaten "roads was estimated by .the following:

"calculation process.

Crouth of Production Basis "A'.

{#Annual Population Gfpwth Growtﬁ'pf.the'Total
.of the Kabupaten . o X Cultivated Area
" Growth of Productivity "B" : - - R
\ /Growth of the Total _ Growth of the Péddy: -
‘Paddy Field Ares " “Production per ha

Traffic Crowth Rdate: Initial estiﬁated figure:

.EﬁT  #\/3"§"§f_

Traffic Growth Rate CRV'=Fiﬁal adjusted figure}

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

Results pf the estimation are shown in Table 2*1—1,

Table 2-1-1 ' TRAFFIC GROWTH RATE ESTIMATION
PRV BULAWEST SELATAN KAR 3+ TANA TORAJA
Ay Browth Rate of Population s 0,60 (1)
B} - Growth Rate of Cultivated Area H 3.850. (4}
£ Browth Rate of Rice fisld . ' H 1.50° (4
D) Growkh Rate of Rice yleld rate : 4.50 (%) .
E)  Growth Rate of GDP / capita t b.60 OO

a)  Geometrical Mean: € A 2 B} L 2.04 (L}
) Geometrical Mean {( G x D) s 2,99 (W)
£} Beometrical Mean ( a 2 b)) s 2.851 GO
)Y Beometrical Mean (o 2 E ) H 4.54 ()

TRAFFIL - GROWTH  RATE H 454 4
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,2.1.2 Present and Future Traffic Volume

The future traffié volumes on  the Kabupaten roads in 1998 for'the o
Project life time of ten years were estimated by,the_f0110W1ng '

formula : .
o Ta = 'Te;(l_+ )t
Where

Tn Futufe traffic volume n years later

Te : Traffic volume in 1985

r & Traffic growth réte 
The 'resuips :are shown in Table 2-1-2 together with the ;raffic
volume in 1985.
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CPROV v GULAWESL SELATN KB 1 TANA TORMA

RE  ERT D
| _ INVENTORY 49851 - .. " 0 RATE- ) - AFTER 43 YEARG (1998) 1 CLASS -t
LIWCND | WBL  BUS  TRUK  gPD TOTAL t - 1 MBL BUS TAUK  BPD TOWAL 1 . I
L S NN R | S (R IR N S SN | SR N} AR TR R R4 115 )
RS R T A T 20 L NN 15 SO PR T AN SRR SRt Y| I I {1 %
3035 b 45 W0 MBEF AT 136 91 80 1% 322 FINIR-E
R ¢ 0 0 - 0 o AT 0 0 e 0 P
i ¢ 3w B/ P4 #M 0 §s 3 - 45 0 )
S P L S L O T Y R | R A A R IR [N
b 300 50 186 20 f-ASU 1 M66 . 53 69 3A 463 1 HIR-L
S8 B 0 2 2 W WS E N0 4 3% 3 THe L
Lol 0 bW M ARy e 0 it % 5 H s
w20 0 10 25 430 AL 3 0 18 45 7 L2t
oo 0 16 30 85 1UASKL 7T ¢ 1B 83 ISY ) HIEB2 1
(£ VO | R (IS T 17 20 N 1 SO R 1 I T N L SO T T RN 1 1B
B2 6 5 w0 44 450 % % N2
TR 5 2.0 45 W bR il 1 0. B LK
5 12 0 & B AS A VR TR R IR 1N 61 R
Lroas 0 10 RUAS L w0 4 e woEng !
130 6 00 80 81 ASL L BS 11 % (07 1S3 ) B2 i
B0 0 0 0 01 45 0 6 0 0 o liue !
B ¢ 0 0 b 4SI 0 0 0 0 0 FINC |
O I V. 0 6 10 BT A A 8t 19 4T o
2 | b b 0 0 01 ALy 0 00 - 0~ 0 1INE ¥
2 0. 0 8 0 HLAB b 0 0 6 0. -0 biHE
BB I % 0 45 100 M5 1 A5 1 82 W B0 178 28 1 DRI
S I T R T (N I V2 I B2 A - 5@ 3% 7 42
- I R A N A R R | S 80 7T 1Bt
(-2 S T S S RS 7 N 1% S0 R A N | 7 .u e
a1 6 35 80 AL SL Y 1 M 52 M2 0 BT
@5 0 1 1w 2001 4s ) g 0 18 18 3 UL ¢
290 5 42 40 B0 192 0 48X 0 8y W T 320 M2 Of Hstd
W 0 15 5 3l B AR T @9 A2 43 ) B2
3t 95 10 50 40 175 | A b M9 180 B9 71 M2 1 qne-t )
3F 800 10 194 200 R08 1 OABLCD 1082 18 3460 383 BM4 | LA}
/L0 30 100 200 4B ) A5 ] M5 53 178 3SE BSS 1 MM
C3Ob 0 15 45 4200 301 451 0 160 2T g0 TA® &b L ITEA A
L5 N 721 &S ¢ 0 2 4 & lme
%08 o 0 0 04 A5 (I T A Y A (-
Vo3 0 10 20 50 1 AST Y S5 .0 18 3 B9 821
WL 25 100 250 520 0 L5100 481 A5 178 M5 926 L
W I8 5 5 ) AN 5 0. ¢ 9 Wb 1o
(T |- I S 151 A S T R £
M) 50 15 b0 450 350 | 45K r 89w 407 B0l 623 1 MHR |
420 % 0 0 80 % L AS L 3% 0 71 107 a0 ) LHIB-2 i
B0 0 10 15 18} hS S D A | 7 O I 11
w0 0 0 5 36 &S 6 ¢ 0 9 s lue v
B0 0 5 10§01 45y o 0 % 18 18 VT
®whoo0 0 5 43 131 AS o 0 9 ;W W HUIC |
17 50§ 5 131 A5 70 % % W LI i
1 $§ 0 10 10 201 &30 LA T TR | N I A (VI |
1 70 25 45§55 19 0 RSt 125 45 80 189 335 1 10081
50 1 0 0 i0 15 18 b 4S5E | ¢ 0 & 7 3L |




Table 2-1-2 (2) °©  EXISTING AND FUTURE. TRAFFIG:VOLUME

PROV 1 SULANESI SELATAN KAB 1 TAWA TORAJA

RS TEES
1 IRVENTORY (19851 LORME L AFIER 13 T
L WO OWBLSUS TRUK - §PD TOMAL | WL WS TRK S0 TOTAL ] |
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L L L

PERCENT | 3288 374 {681 4665 1 1 3280 374 I6B1 8645 1
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2.2 Henefit

+2.2.1  Benefit Estimation Method

Gene#ally, estimation of thE'_bEnefit’ on each Kabupaten fioad due
tp_fhe'Project'ﬁasfmade'by:anaiyzing.ihe direct benefit i.e. the
VOC ' reduction 'béhefit,"which' was estimated by ‘comparing - "with
pfoject@'and'“withquf'project" based upon the future traffic volume
on the road. _Hdﬁéve: for the fo}léwing'fbad links 1t was decided
to estimate the indirect benefit ‘through the prodﬂcerié surplus
benefit, | ' ‘ o S

‘a) Road links with pfésent hraffié volume (ADT) less thaun 60

 equivalent 4-wheel vehicles.
B)_ Road links with no 4-wheel vehicle;opetatiﬁn_at present.
. The {ndirect benefit was changed into ‘the future t:affic volume

and the VOC reduction'benéfit'ﬁas estimated:

The VOC adopted'fbr the estimation is shown in Table 2-2-1.

.Tab_le 2-2-1 VEHICLE OPERATICON COST 'Oﬁ KABUPATEN RCADS
_ | . _ | (kM)
SURFACE CORDITION 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. 22241 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 262.7 . 2289 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
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATFD
BY THE PRODUCFR S SURPLUS
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2.2.2 Benefit

The’ benefit estimation was carried ‘out for cach :Kabﬁpétén road.
Table 2-2-3 ahows 2 sample of the result 'of benefit eéﬁimation.'
In the table surplus" and "'yoc" show the estimation method utilized
and III A, III B-1, IIX B-2 and 111 G show the road clasaification.

Table 2-2-3 o
o * RESULTS OF BENEFIT ESTIMATION
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Chapter 3 = ENGINEERING

3.1 Dcsign'ﬁriteria and Spgcification.

3.

1.

.1.

1.

Geometyric Design‘Criteria

Curxently a technlcal standard fox ihprbvementr,of: géﬁuPaten “roads
{ie. 'PETUNJUK THKNIS  LNPRES PENUNJANGAN JALAN  KABUPATEN, = TAHUN
1984 1985 is’ establlshed by Bina Malga ' -

Ihe geomelric de51gn crlterla in the above standard are recommended'
to be adopted in general for the Project ' F0110w1ng dlscussions:
Wltﬂ Blna Marga, exceponns to this are ‘allowed for Pavement “width
and pavement type to mlnlmlze the construction cost of the Kabupaten.
road 1mprovement if necessary The geometrlc design criteria adopted
for the Pr03ect are “shown in Table 3-1- 1. The typical cross sections

qf Kabupaten toads are shown in Fig. 3-1-1.

Loading Specification

The LOADING SPECLFICATIONS fOR“HiéRWAy-BRides‘BY DIRECTORATE GENERAL

BINA MARGA is used in principle as the. ‘basic specification of 1oad1ng

and - the IECHNICAL STANDARD -FOR KABUPATLN RUADS COmplled by Blna'
Harga shows that the deslgn 11ve load Eor brldges on KabupaLen roads*
is 704_ ‘the Blna Marga llve road However, after dlscuss1ons
with Bina Marga the following loads were’ dec1ded as’ the design llve

loads for the standard bridges of Kabupaten roads:

a., 50% of Bina Marga llve 1oad (her91nafLer BM 50) .is applled for

concrete: and tlmber bridges on roads of II[ A c13331f1cat10n

b, 10-ton truck load is app11ed for: timber bridges ~on roads of

T1L B-1, IIT B- 2 and I‘I C c13831f1cat10n
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3 2 Pavement Beslgn

3 2.1 Desggp Cond1t1ons

From the. englneernng data prepared by the Kabupaten it is noted ‘that
“the- pavement structure of the Kabupeten roads seems ‘to have been’
:determlned. w1thout adequate designs, therefore ﬂ1e Kebupaten roads
generally have ingufficient capacity. The standards generally.used
fer;highway pa#eﬁeﬁﬁ:deeign7eucﬁ Eefﬁoed_ﬂote 29, Road Note 31 and
AASﬁiO ‘are not suitable for Kabupaten roads with small traffic
volqmes“ahd loade. ' o o :
' Therefere' fofmulae' sultable for the pavement deslgn of Kabupaten

roads are recommended as descrlbed 1n Chapter 5 of the Maln Report.'

he 'follow1ng are 1mportant factors for the de31gn _of ‘pavement

thickness;

1) Deslgn Trafflc Volume

As the pavement thlckness ‘is deslgned for each road c1ass1f1cat10n.
the design traffic volume of whlch the target year is 1998, is

- adopted for -each classxflcatxon as follows.

Road Classification eslgn Traffic Volume (vpd)
11T A | - 1,7000
III B4l 500
II1 B-2 | .. 200
111 ¢ . . 50

2) Streng_h of Roadbed

The CBR value of the exlstlng roadbed i3 a very lmportant 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 & to 104
However site CBR tests should be conducted before construction to

finally decide the pavement thickness.
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3.2.2 Payement Structure

Fig. 3-2-1 shows the standard .pavement structure adopted for the .
'Kabupaten roads.
Fig. 3-2-1 ' PAVEMENT STRUCTURE -

7‘-(cm).'

3 R:ohp-'CLA'sstﬁl'c.ATibN' .
CHUA 0 mB-<t miB-2 0 ¢

CBR -

-

20

6

24
14 161 .

SURFACE DRESSING (ASPHALT)

%%%=

- W

BASE COURSE (CRUSHER -RUN)

'SUBBASE COURSE (SANDY GRAVEL )
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3.3 Design of Bridges and Other Structures

3.3,1

Standard Bridge\;

There are .80 many brldges to be 1mproved or to be constructed on the

eKabupaten roads - “in the Progect Area that’ 1t is very difficult to

prepare i'nh 1nd1v1dua1 design - for - each ‘bridge. Therefore,

Btandardlzatlon is reCOmmended as’ belng necessary for the brldge

de31gn w1th conclus1ons as descrxbed below.

)y E.al_wm

1) Superstructure

: ﬂThe_following two types have been fiﬂelly'selected with the.
agreement of Bina Marga after studying the actual rural
: ¢onditions' of bridge constructiom. Fig. '3-3-1 shows ‘the '
cross sectiqﬂs of standard types. - L
a., Timber beam bridge (héreinafter' ﬁimber bridge) fof
reads class III B~1, III B-2 and III C. ' '
b. Reinforced concrete T?gir&er bridge = (hereinafter
RC~bridge) for roads class III A, ' -
2) Substructure
Taking -account - of the. actual 'cembinetions of super and
substructure' typés nnted from the field survey, the
follow1ng two types are recommended as standard because of
ease of:constructlon and econqmy
a) Timber ﬁile:benté for timber Bridge
b) Rubble in Mortar masonry for RC bridge
3) Foundation

" There is nb . information . of subsoil conditions in the
einventory data. "However, timber plles of 20 cm diameter
are generally recommended as _plles ‘of this type are in

common use. . . '

The pile length is suggested to be a minimim of 3 meters
under the bottom of the foundation. The length and number
of piles should be decided in order to be adequate for the

condition of the foundation materials.
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3.3.2°

(2) Bridge Wideh
" The effectlve brldge w1dths for the standard bridges have been

declded j&s3 follows through discussions w1th Bina Marga

'con31der1ng the actual wxdth of Kabupaten roadss

a) Timber brldge._ 4.0.m_1n general ..
b):_RG bridge St 45 min general

(3 Span Length
The range of lpan lengtha are’ determlned ast

a) Tlmber brldge. 3.0, 5.0 and 8 Om .
by RC-brl&ge_ 3.0, 5.0, 10, 0 and 15 0 m

Other:Structuiéif*

Cﬂlﬁefts and - retalnlng walls shown in Flg. 3-3-2 and Fig; 3-3-3

. are recommended as standard structures.

(1) Gulvert
The following two culvért types - have begﬁ adopted for the
transverse drainage. ' '
-a)_'Reinforced concrete pipe culvert 4 80 cm

fb) Rubble in mortar box culvert’ with’ RC slab 80 cm X 80 cm.

(2) Retalnlng Wall

ihe followxng twe types of retaining walls have been adopted
because of ease of construcﬁlon, economy and familiarity in

indonesxa.

a4) Rubble in-mortar retaining wall

b)- Timberiretaining wall
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 Fig, 3-3-2 STANDARD CULVERTS
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Fig. 3-3-3  STANDARD RETAINING WALLS . .
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3.4 Selection of Eduipment Types

From the reéulfs' of comparisén of two Lypes. of Rabupaten road
construction methods, i.é. equipmént 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 CONSTRUGTION. METHODS FOR

MAJOR WORKS
METHOD . - S T RS p—
Eqﬁipment Inteﬁéive : , SR Earthwdrk, Base Course and

. _ L Subbase Course o
_ Labour Intensive - S co ZSdffa;é Dressing, Drainage,

Bridge and Other Structures.
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3.4.1

3:.4'2

Points to be Considered for the'SeIection e

Full consideration was ngen to the followxng p01nts ‘in studying the

selection of equxpment type.

Q.

d.

. e .

Most of the constructlon in the PreJect 13 pavement works for

road 1mprovement.

- The pavement width ad0pted is" equal to or less than &, 5 m and

therefore laxge sized equlpment is’ omltted from the selectlonﬁ'

process.

Equlpment should be “capable of w1th standlng the heavy ralnfall
and poor soil quality. : Equlpment for constructlon in swampy.
areas 1is consldered if necessary.

Uniformity of - equipment types. with exisfing.aéqﬁipﬁeﬁt' ié
considered to facilitate repair of the equipment in  the

prov1nc1a1 work shop.

Since the scale of the constructlon is small and transportatxon

_of:equlpment.w111 fr¢quept1y be necessary, wheel type equipment

has been_sélected as much aé-poséible as this can move by itself

-or by being towed.

The road like to be improvéd  éfe scattered all  over _the
Kabupatens and therefore a low bed truck or equivalent -is
necessary for transportation of c;awlef type equipment. It is’
desirable to protect tﬁe 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 maintenance are

listed in Table 3-4-2 and 3-4~3 respectively.
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3-4-2 OF ONE WORK CANG FOR MAJOR

TYPES OF WORK

Table EQUIPMENT

TYPE .OF WORK " EQUIPHENT REQUIRED

I. Site Clearing in Light

Bush BﬁildozéerO'HP. © 1- Wheel Loader 1.2 m3

2, Excavation & Embankment

Dump Truck 3.0 Ton

Bulldozer 90 HP.

3.3 HP

Water Tank Truck

i) Nozmal Fill 1- 1-
‘ 1- vibratory Roller 4.0 4,000 Ltr
_ _ - Ton (D&T)
ii) Fill by Borrow B TR : ' , u
Material T 1- Bulldbzer-90 HP . © 1~ Wheel Loader 1.2_m3
. 3~ Dump Truck 3.0 Ton L
iii) Fill in Swamp ‘1- Swamp Bulldozer 90 HP  1- Vibratory Roller
e S 1= Watér Tank Truck © 4,0 Ton (D&T)
- 4,000 Ltr :
iv) Excavation to - o o _ _ _ :
Spoil - 1- Bulldozer 90 HP 4~ Dump Truck 3.0 Ton
: - 1- Wheel Leader 1.2 m3 _
. Subgrade-Pre?aration_ 1~ Motor Grader 75 HP 1- Water Tank Truck
K 1- Vibratory Roller 4 0 4,000 Ltr
-~ Ton- (D&T)"
._Subbaée Course “1- Motor Gfader’?ﬁ np 1~ Water Tank Truck
1- Vibratory Roller 4,0 - 4,000 Ltr
"~ Ton {D&T) - o
. Base Course 1~ Motor Grader 75 HP - 1- Water Tank Truck
‘ 1- Vibratory Roller 4 0 4,000 Ltr
Ton
1- Portable Crusher/Screens
30-40 Ton/H . _ _
. Cement Staﬁilizing 1- Motor Grader 70 HP l- Vibratory Roller
' ' . " 1- Bulldozer 90 HP © 4.0 Ton-(D&T)
L~ Wheel Loader 1.2 m3 1- Road Stabilizer
1- Flat Bed Truck 3.0 Ton 1- Water Tank Truck
_ e 4,000 Lty
. Surface Course 1- Asphalt Sprayer i- Flat Bed Truck
850 Ltr . . 3.0 Ton
1- Tyre Reller 8-15 Ton '
L- Portable Grusher/Screens
30-40 Ton/H ' .
. Concrete i- Concrete Mixer 0.5 m3 1- Flat Bed Truck
I~ Water Pump 200 Ltr/Min 3.0 Ton e
l- Concrete Vibrator 1~ Wand-Guided Vibratory

Roller 1000 Kg
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Table 3-4-3 = EQUIPMENT OF ONE WORK GANG FOR MAINTENANGE

TYPE OF WORK . . ' EQUIPMENT REQUIRED

Road I~ Motor Grader

' Hl 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

Bridgé_and”Othgr Structure ' _' _ 1- Flat Bed Truck With Crane 3.0 Ton
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3.5

'Warkshop and Laboratéry

3.5.1 Policy of the Kabupaten Workshep

3.5.

2

A woxkshop will he . provided for each K&bupaten, The function of

- the workshop is to cope with requests _from the, conatruction site._

lhe main service w111 be routine maintenance while the secondary

service will be light repairs whlch can - be carried ‘out’ by changing

_'parts Dismantling and assembling of units which need mebting or

adJustment usxng spe01al equipmeat or. facilities will not be carried.

out in the Kabupaten workshop. Such repairs are planned to be carried

out by the provxnclal workahcp or the regiomal Workshop of Bina’

'Marga,

Accordlngly the main tasks of the Kabupaten workshop are as follows-

1)_ Adminlstratlon for and storage of equipment
'2) Routine maintenance and light repalr of equipment
3) Storage and supply of spare parts '

4) Operation of equ1pment including crushing'plant.

Workshop Eguipment and Tools

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

Table 3-3-1.

Table 3-5-1  WORKSHOP EQUIPMENT AND TOOLS

DESCRLPT {ON - QUANTITY

"Portable Hydraulic Jack, Screw Head

Upright Drilling Machine 1
Electric Hand Drill 1
Electrie Portable Grinder 1

i

Dise Grinder

—t

Bench Electric Grinder
Engineer's Vice

DC_Elettric'Welder with Engine Set

= e =

Hydraulic Jack : . 1
Grease Gun '

Suction Pump for Oil Recovéry

Lol fat)

High Pressure Grease Pump

continued
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3.5.

3

DESCRIPTION . - T QUANTTTY

_Tyre Changer Air Operétéd

" Tyre Pressure Gauge

Chain Block, 1 ton

" Wire Rope (for sling), 1.8 ton

Prum Opening Spanner

Siliédn-Ncrmal Charger
Tyre Service Tool Set

'AdtOmatic_Tyré Inflator
Plug‘CIeanér and Tester

Hechanics Tdol.éet} Heavy Equipment
Hechanics Tool Sét,'Large Véhicle
Poftébie Air Compfessor C |
Electric Cord Reel, 15 A, 50 m
dil'ﬁeasure, Polyéthylene

Funnel 200 mm, Steel .

Hand Truck (Cart), 4-Wheel

Nylon Sling; 16 ton

Wire Rope (for sling) 3.2 ton

I I N T I - T = TEE = S = N = S S o

Generator

Laboratory

For. quality-contfdl of construction in the Project it is recommended
that a Tlaboratory is provided for each Kabupaten. . For = each
laboratory, provision of laboratory test equipment for the following

tegts is recommended:

= Physical characteristic, compaction and strength tests for

the road bed and pavement materials.
- Slump and sirength tests for the bridge concrele.

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

tests and curing of concrete specimens.
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The proposed laboratory equipment is listed in Table 3-5-2.

Table 3-5-2 = LABORATORY TEST EQUIPMENT

'DESCRIPTION  QUANTITY

So0il Hbisture Test Set (JIS A1203)
Liquid Limit Set (JI8 A1205)
Plastic“Linic'sét (J1s Alzoﬁ)-
Compaction Set (JIs A1210) _
CBR Laboratory Set, Hechanical (JIS A1211)
_ Sand Density Apparatus (JIS Al214)
) Aggregate Test Sieve Set

Portable Cone Pnenetrometer
Compression & Bending Test Machine
Cylinder Mold (JIS A1132, 1108)
Slump Test Apparatus (JIS A1101)

To conduct the surveys. necessary for road and structure construction
such as centering, profile 1eveling, "croes - gection leveling etc.,

the surveying equipment7listed in.Table 3-5-3 recommended.

Table 3-5-3 " SURVEYING EQUIPMENT
DESCRIPTION : ‘ . QUANTITY
Transit : N ’ . . : 1
Level ' : . 1

Staff - 3
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Chapter & CONSTRUCTION AND MAINTENANCE COST ESTYMATIONS'

4.1 Unit Price

‘With regard'to the unit prices of materials and labor,

cnllected from each Kabupaten through Bina Marga.

the data were

The collected data

were compared w1th those of Jakarta using BAHAN BANGUNAN DKI- JAKARTA

MAY ‘& JUNE 1985 complled by PUSAT INFORMASI TEHNIK PEMBANGUNAN,

then finallzed

4.1.1 Uait Labour Price:'

and

The unit labour prices of Kabupaten Tana Tordja and other Kabupatens

in: Sulawe51 Selatan Provlnce are shown in Table 4-1-1.

‘Table  4-1-1

‘UNIT LABOUR PRICE

(Rp)
KABUPATEN -~ MAN  _SKL  CAP ~ MAS  LAB DRIV  OPE
- ' LAB : :
 Gowa’ N 2,000 2,000 2,500 2,500 1,500 3,000 3,750
Pangkajene Kepuiauan 2,000 2,000 3,000 3,000 1,590 '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 o 2,464 2,171 3,000 3,000 1,671 3,179 4,393
Notes
MAN ": Mandur.

" SKL'LAB : Skilled Labour

CAP ":.Carpenter
MAS : Mason

'LAB - : Labourer.
DRIV . : Driver
OPE : Operater
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4.1.92 Unit- Price of Materials

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

Toraja . together with for other Kabupatens ‘in  Sulawesi %elatan

Province.
Table 4-1-2  UNIT PRICE OF MATERIALS |
) . . . : . . _ .l : _ . (Rp)
 MATERIAL ' T UNIT GOWA ~ PANGKAJENE BARRU SGPPENG
) : ) KEPULAUAN : SR -
Bi tumen 1 as . 250 - 325 250
Asphalt 0il N/ 700 700 - 750 . 700
Gasoline | L 250 250 . 250 - 250
Sand _ M3 4,000 | 5,000 6,000 5,250
Cement _ c bag 3,750 3,750 3,750 4,250
‘River Stone M3 4,000 | 4;500'_ 6,000 5,250
Steel Moulds - Set 7,500 7,000 ~ 7,000 7,000
Timber _ M3 200,000 150,000 180,000 225,000
Pain | 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 Royalty 3 250 250 250 250
ﬁATERiAL'. — UNIT TTWATO B TANA WAMOIU AvEBAGE
: : ' TORAJA )
Bitumen L 275 400 270 295
Asphalt 0il | L 700 800 700° 1,000
Gasoline L 250 250 250 250
Sand ' L 5,000 - . 8,000 3,500 5,250
Cement bag 4,000 5,500 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 T M3 200,000 . 175,000 160,000 184,285
Paint L 3,500 2,500 2,750 2,820
Reinforcing Steel Ke 750 1,000 800 825
Tying Wire _ ' Kg 1,500 1,500 1,100 - 1,357
Equivaient Royalty. 3 250 250 250 250
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4.1.3 Hourly EQuipmeut Cost

The hourly equipmént cost for Kabupaten is shown in Table_4~1;3.
Table 4-1-3 .
HOURLY EQUIPMENT GOST.

IhHVlNLl b SULOWEST SELATAN
KARUPATEN @ TANA TORAJA

CUMTim) b -

COBE - EﬁUiPHEﬂ1 NAHE TLASS {U LOCAL COST 99 <<<<< FDREIBH LOST ) TBIAL
NO K _ _ _ __MWWWWW%HMLMMWMWW%HMLLWH
- Bulidozer .. 120 Hp I 12,442 “'12;153 176 1,034 8,803 21,554
~Bulldozer /Ripper 120 W 340 13,463 13,803 6,500 1,591 10,091 23,894
Swasp Bulldozer _ 120w 396 13,707 04,03 8,979 1662 18,541 24,604
Bulldozer SR 197 8,405 8482 4,914 454 5,06R 14,250
Bui ldozer /Rigper 90 hp CoA2 9,081 9,293 5,300 992 5,292 . 15,585
Bul ldozer RSP M0 B 0E3 6303 3,500 DS 3,965 10,268
Bul [dozer /Ripper CHI NP CIS3 6,406 &6 3,010 ME 4,533 114302
Swamp Bulldozer 90 WP S o%em 983 5,284 989, 6,273 . 15,556
Swasp Bulldozer - 85 WP 162 bAT4 . bA36 4,050 758 - 4,808 11,444
Hotor Brader _ 110 HP 17 10,877 M1,054 5,919 0,295 8,210 19,368
Hotar Grader R 927,456 0 T.648 0 4779 8 5,473 13,3
Hotor Grader 45 HP. (72 6,564 6,73 0 4300 HO4 5,104 11,840
Road Stabilizer _ H=1850 e 6 3Me 3758 - 6 5H 4 9,022 12,780
Vibratory Roller . dten e 320 332,300 385 3,285 b,b62
Rand-guide Vib. Raller _ 1000 Kg 102 598 B9850 300 . gm0 1,978
Tire Roller . : © 815 top 125 7,150 7,215 0 3,006 - 103 3,209 . (0,484
Vibratory Roller {DAT) §ton COME 3 337 900 0 385 3,285 0 b,bb2
Hand-guide ¥ib. Roller = 600 Ky n 505 477 002 o2l 1,098
Rough Terrain Crane 10 ton 807 42,077 13,079 10,039 751 10,790 - 23,849
Hydraulic Fxcavator) Wheel 0.3 m3 145 7,608 7,773 4,109 546 4,855 12,428
Wheel Loader - .23 . 281 8,286 8,57 7,019 9 7,953 14,520
Hheel Loader - 03 ©9L 2,688 2,979 2,249 302 2,571 5,550
Water Tank: Truck 4000 itr, s 2,75l 2,85 98 24 997 3,848
Fuel Tank Truck S AGRO Rty 06 2,758 2,884 8827 126 1,008 3,B72
Dump Truck : ' 3.0 tan 177 3,473 3,650 1,469 0 210 1R 5,329
Flat Bed Truck with Crane 3.0 ton - St 2,989 3058 0 L7718 1,845 4,903
Duep Loader Truck 12 ton 54 18,257 ClgMi3B3 0 427 3,985 . 22,374
Dump Truck ' 5.0 ton 263 5,727 - 5,99%¢ 2,109 33 2,502 6,492
Flat Bed Truck 3.0 ton B 2,59 2,582 563 42 - 605 3,187
Partable Crusher/Sceeeaing  30-40 t/h 752 21,038 20,790 18,800 2,502 21,307 43,092
Cancrete Hixer o 05m bag 2,40 3,008 5900 435 5,838 8,943
Nater Pump ~ ' 200 1/min 7 754 P2y AR |: I S 4 ATt
Concrete Vibratar L3 Hp 9 27 226 7 2 75 301
hsphalt Sprayer . B30 ttr, 123 765 e 1,019 M5 1168 2,05
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4.2 Unit Gonstruction Gost by Wnrk Type

4.2.1 All Works Except Brldges

The unlt constructlon costs by work type, excluding ‘bridge construc~
_tion costs, have been estimated u31ng the’ combination of equipmant_
_Qescribed ‘in Clause 3,4.and‘the unit prices already listed. The -

results are summarized in Table 4=2-1. ‘

‘Table 4~2-1 ' UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
CFROV @ SULABEST SELATAN - KAR ¢ TANA TORAJA
{Rp)
ITTEH ILH] L0CAL FOREIGH THHAL
Rite Tlearante in Light Bush . : B ¥ i ) _ 281
- Sebgrade Preparation ' ' 2 N i <33
Normal Fill ' B 1,780 BSS 2,605
Fill in Swasp : R 2,586 [,05 3,680
_Hormal Excavation to Spun! al C 1,01 524 1,935
Sub Rase Course: . _ a3 3,212 CB38L 4,808
Base Course . c j 83 4,500 2,303 5,803
shoulder ' ) 82 3t 6 . 47
Asphatt Patching o -l 3,849 1,515 0 5,31
Surface Dressing (Single = - _ 82 F5:1 T 7 S Y ¥4}
Burfare Dressing {Double) _ a2 814 4,207 2,00
_ Earth Drain : a 925 118 1,048
~ Earth Drain in Swamp {by nachtne} a3 1,231 73 1,704
Pipe Calvert DB0ca . ' . 87,928 50,157 78,085
Masonry Culvert {BOxBOcm) = = ©om 7,344 40,314 107,660
Retaining ¥all and Ming Wall {Tisber) - a2 16,210 246 15,45
~ Retaining Wall and Hing Hall lHasunry) a3 8,423 t,706 '50;12? _
Gabion Protection o a3 13,238 120 13,357
Hanual routine maintenance of road R { 147,984 7,269 157,244
Routine maintenance of earth road Ke 97,686 37,949 135,434
Routine maintenante of gravel road = Kn 195,757 © BB,186 283,943
Routine maintenance of asphalt road Kn 384,800 151,500 534,300
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4,2.2 'Eridgeé

The unit cdhstructioﬁ costs by bridge type including the cost of

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

Table 4-2-2 . _'BRIDGE GOST
PRIV 0 SHULAWEST SELATAN EAL o TOMA TORAJA
(o)
ITTEH UNIT LOCAL  ~ FUREIGN TOIAL
Superstricture (TinberjSpan 3ny107) Com? o 57,099 3,541 80,40
Superstructure (Fimber;Span Seyiof} . a2 b3, - 3,910 - 47,15
Superstructure (Tinber;Span fa;101) - a2 - B30I 5,137 88,909
Superstructure (Tiaber;Spai 3n; BH50) a2 70,800 . 319 5,009
Superstructure {TirberjSpan SajBH50) n? 77,295 4,45 82,040
Superstructure (Tiaber;Span 8nyBN50) . a? 98,031 < 4,007 104,638
Superstructure (Concrete;Span JaBHSOY - a2 61,533 105,772 . 187,305
Superstructure (Concrete;Span Sa;BH50) al 43,026 118,305 . 181,334
Superstructere (Concrete;Span BmiBHE0) . n? b4,794 . 128,925 . 193,119
Superstructure. (Concrete; Spani0a; BHS0) n? 70,745 - 145,523 217,268
Swperstructure (Concrete;SpangSa; BHS0} a2 75" 112,720 M8, 7.
Substrocture (Pleryfor Tigher;idi} e 17,33 32,863 530,194
Substructore (Abutyfor Tisber;10T) N 1,344,783 . 154,495 1,499,278
Substructure (Pieryfor Tisber;BHSQ) - Nl 13,49 0 48,832 . 780,05t
Substructure (Abut;for Timber ;BHS(! HO 1,521,240 TT06h6T 1,492,906
“Substructure tPierjfar ConcretejBHS0l 0o - 1,899,838 467,969 2,311,807
Substructure 1Abutyar Concrete;BH50) D3, MEENC9BA,EH 4,896,412
Derolition of Bridge {Tisber->Tinber) n2 15,752 1,374 11,02
- Desolition of Bridge {Timbér-2Concrete) n? (5,752 - 1,374 - 17,18
- Denotition of ‘Bridge (Concreke) al 13,330 79,848 173,378 -~
Haintenance of Timber Bridge {Hew! Al 16,146 1,1 11,267
tHlaintenance of Cancrete Bridge (Mew} n? 2,161 3,002 5,143
Haintenance of Tinber Bridge {Exist} : nZ 8,83 2,103 1,236

Maintenance of Concrete Bridge {Erist} a? 4,190 - 2,445 6,635
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. Chapter 5 _  RESULYS OF ECONOMIC FRASYBILITY EVALUATION

5.1 Preliminary Screening

The road links to be improved should be effective for development

of the Project Area. The rba’d"links'whefe ifnprbvemehi:s-were assumed

- to be ineffmient for development of the Projects Area were generally‘

screened out using the f0110w1ng cut-off criteria.

(1)

(2)
(3)

(4)

(5) .

(6)
(7)
(8)
(9)

Very short rqads, less thau Z_Km long, which' have no connection

'with the“trunk'road network.

_Roads not comnected to the network at any polnt

Unpreferred roads, die to poor sultabllity for tran9p01tat10n

_ compared to other existiﬁg alternative roads serving Lhe-.same

purpose.

Road in good cpndition according to the Bina Marga road inventory

_ which 1lists improvement projects carried out in the last two

or three vyears

Roads with asphalt surface in gdod condition

'Urban'roadsg except those forming part of a longer route

‘Roads serving single 1arge'organizations rather than the  general

public
Roads with no inventory data

Kabupaten roads also assigned as provincéial roads

The road links to be screened out in Kabupaten Tana Toraja are shown

in Table 5-1-1.

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

KABUPATEN : TANA TORAJA

CRITERIA NO ~° ROAD LINK NO

(8)

04,18,19,21,22
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5.2 Bvalustion

5&29'1

5,2.2

5.2.3

Primary Analysia

The Kabupaten roads were classified by u31ng the future traffic

_ volume on . the road 11nks in 1998 ~The primary: analy91s of the IRR

was: carrled out - USLng the constructlon and maintenance . costs.' Road

11nks where IRRs were more than 10%. were defxned as feaslble 11nks.

Results of primary analysis are'shown in Table 5-2*1.

Secondéry-Analfsis

From the’ 1nfeaslb1e 1oad links evaluated by the primary analysis,

road links where the IRRs were between 1% and 10%, 1i.e. road llnks

which’ could ‘become. feasible .lf down graded by ‘one. rank, in

cla831f1catx0ﬂ were down graded and the costs re—estlmated. -ﬂsing-

‘these costs,. a secondary analy51s of IRR was: carrled out. Road links

where these: IRRs were then wore than 10% “were also defined as
feasible llnks.. This . reflected that . even though the road

c1a351f1cat10n was rather low the road link should be 1mproved,

Results of secondary analy31s are shown in Table 5-2-2.

"Ranking of Feasible Road Links

From the results of the _primary and secondary.analysls, road_links

wheze the IRRs were moré than 10/ vere selected and their NPVs .and

B/Cs were estimated. - The ranking of feasible road links from the

economic evaluation are decided in the order of the NPVs, i.e. the

larger the NPV the highér the road link p;iority as shown in Table
5-2-3. | o
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Table 5-2-1 (1)

PROVINGE

RESULTS OF PRIMARY ANALYSIS

BULAVERT SELGTGN

KABUPATEN N 'TANA'TuRnah

1
LAME MDY !CNHIH _ELﬁES !RR‘Z) fREMﬂRh
B R IR N !IIA : _,7&.&U7." VUL
LA B Rk - TpIB=1l 0 T A1.986 0 VOR
449 B K’ IT18-1 53,959 oG
11t 55 ¢m LITEn 47,2018 . VG
34 20 Ko CITIAY 37,872 voe:
33 7k 111A 37284 VoG
Sy 8 b 111P=- 1 35,878 VG
t 146 Km ITIR-2 31,789 Burplus .
i 17 En CSITTR=L 2804647 0 Burplis
31 13 Km - IVIB-1 . 24,332 VOC.
42 4 Km - 1iyg-2 230495 N0
17 1K ITIB-2 = 14,703 -~ vac
7 “ 85 Km Inp-t. 11.220 oo
23 5 Kin irip-~1 &,188°  V0C
57 8 K ITTB-2 . 1,332 Burplus
1 3 Em 111B-2 - 0.078° VG
210 ‘8B Km 111G S 0.078 - Burplus
L2 o9 Em 111 00078 Burplus
ol I 10 Em 111E . 078 Surplus
25 g Km - 1110 0078 Surplus
24 G Fm rric 0078 " Burpius
27 -2 K 1118-1 Q0,078 Vo _
28 13 Em Irip-2 $.078  Burplus
3 5 Km0 11IR-A 0.074 VoL
30 5 Hm. o I1IR-2 ‘noo7e. ovoe
= | 4 K iripg-2 C 078 Surplus
2 & KEm I111h--2 .78 Burplus
10 15 Em Lliip-2 - 0,074 - Burplus
11 12 Em . Iiip-2- 0,078 v
30 10 Em iric 0.078 Burplus
3 42 Kin CI1ig-2 0.078  Burplos
37 A Ea 111 0,078 < Burplus
I C® Km 111 0.078 vae .
.4 7 Km 110 n.078 Surplus
a0y 2 Km o I1IC 007 Surplus
12 7 K 11191 00078 vac - -
1= 13 b 11ic L0 a7 Burplus
13 R K 8§ 5 {4 0078 Hurplus
a4 10 Em t1re 0. 078 Surplus
15 & ¥ 11ic 0.078 Surplus
46 6 IEm 1116 ¢.078 Burplus
17 9 kn Iric 0,078 Burplus
AR 4 Em 111 0,078 Surplus
14 1% Em 11EC 0,078 ‘Burplus
30 1 km G 0,078 Surplus
31 4 kEm IIIC . 078 Surplua
535 A 1w ITiC 0. 074 Burplus
54 4 Kimn 1110 0.078 Burplus
T 10 FEm SIrIc 0.07H HBurplus
& 5 Em 1i{c 0.078 Surpiug
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Table 5-2-1 (2) . RESULTS OF PRIMARY ANALYSIS

FROVINGE ¢ BULAWERT BELATAN.  EABUPATEN 't TANA TORAJA

P b 8 8 1 S T 18 1 4 U B 8 £ o o G, et 5 o P2 Bt PN e i e s o 7 e 20 ot 3t e g

LINKCOND S LENBTH © . CLABS - IRR(Z) . REMARK
15 - 1a i ITIR - - gna7e U Hueplus
et 7 Emo o IIIC Conora s Burplus
14 12 Em 1110 3, 0376 Burplus.

SR 12 Ke o I1IP=2 .. 0;07d Burplus.
61 % It & § 0,078 Burplus

AL IR Lt e S Hhn erm P A Bk = d e s o e e 2l

etk et e A Y A 2 e e 1 o 3 S Ak B

10 0 e om0t 0 Bk ok Bt S g #0814 i o

 Table 5-2-2 " RESULTS OF SECONDARY ANALYSIS

COFRUVINGE  : BULAUEBY BELATAN © KADUFATEN 1 TAHN TORAJA

L LA HIL) METH WILTE IRRGD  REMARK
G CF K 111E-2 PRLRTe v
Wy (2 I (T e SRV 2A3 Burplus

A aE At Sk o] R o e S M it s s A e o e e 2 ey i ek B 1S Ak bt e o e i T o ek Y am it o 2 e AR AR B AL R fn B p iy

Table 5-2-3 RANKING OF FEASIBILITY ROAD LINKS

CFRUVINGE 1 GULAWEST SELATAN  KABUFATEN :  TANA TORAJA

L InE LEMETH CLABSE. NPy B/C IRR REMARE
NG - : - {1 000RP ) L my
4 20 Em 11in 631150 2.251 37,572 VO
59 B Kin TIIp-g 546506 R.745 0 61.%B6 Voo
32 10 Em 111 43422 L35 71,607 vOC
49 .8 Km ILIB-1 369978 ZT. P70 BRLRER VOC
5 17 En ITiR-1 262721 1.844  2B.4&467  Burplus
a1 "5 Kam It 247602 ZL905 A7 208 o NOC

& 16 Em 11IR-2 23930 1,991 Fi.789 . Surplus
33 : Emn I1In 159934 2.176 F7.254 Voo
5] 12 tm 11181 124090 1.564 24,337 vie
29 Em ITIE-1 - 93248 2.106 35,879 voe

=

Em  IIlE—1 SRLE 1.041 11,220 Vo
Em 11ip-2 4584 i.109 12,270 vac
o TITIR-2 300 1.271 16,903 viC

7
b
T4 K TIIR-2 2E859 - 1.855 0 23,495 - VOG-
%
o
1
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Chapter 6 IMPLEMENTATION PROGRAMME

6.1 Taplementation Schedule

6!1.1

'Project Cost

“The total Pro;ect Cosr for the Kabupaten is composed of the cost

of construction and maintenance, supplementation as described 1ater,
 and workshop, laboratory and survey equipment The total Project

_Cost for the Kabupaten is. summarlzed in Table 6-1-1.

Table 6-1-1 . " TOTAL PROJECT-chT (1)
KABUPATEN: Tana Toraja IR

. o . . (Rpx106)

- _ . FOREIGN ' . LOCAL R

COST - " . CURRENCY = CURRENCY TOTAL
CONSTRUCTION - 3 - 995 1,567 2,562
MAINTENANCE =~ = : 156 516 672"
SUPPLEMENTATION = ' 413 - 413
WORKSHOP EQUIPMENT & TOOLS - 28 - 28
LABORATORY EQUIPMENT ' S VA - 12
SURVEY EQUIPMENT o 5 - - s
TOTAL . 1,609 2,083 3,692

The total Project Cost can be divided_into costs as.-shown in Table

6-1-2.

Table 6-1-2 ' TOTAL PROJECT COST (2)
(Rpxiﬂﬁ)

R FORETGN - LOCAL |
COST i _ '~ CURRENCY ' CURRENCY - TOTAL-
CIVIL WORK . 539 : 2,064 2,603
CONSTRUCTION & MATNTENANGE 951 - 951
EQUIPMENT - | |
SPARE PARTS : - 14 19 93
WORKSHOP/LABORATORY / SURVEY 45 |

EQUIPMENT

TOTAL _ _ 1,609 2,083 3,692

The cost for civil work is composed of the cost of labour and
materials, operation cost excluding spare parts, indirect_cost and

1

transportation cost of equipment.
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6.1.2° Proposed Road Links

(1) Road Link to be Improved
'Th§' f6ad .links_;to be 'ihp;ébed were generally selected taking
into COnsidEraﬁion the following criteria:
(1) Feasible road links :
'~ Feasible road links from the primary eva1uation
- Feasible road links from the sécbndéfy-evaluation
(2) Road links selected from tﬁe_=enéinééring- points of
view o
(3) Road. links selected because of basic human needs.
‘The road linké‘finally proposed to be improved in_thé Kabupaten
are the 16 links with the total length of 141 km which is 29% of
the 484 km total length of Kabupaten ‘roads studied. The
proposad road links are shown in Table 6-1-3.

Table 6-1-3 ~ ROAD LINKS TO BE TMPROVED

KABUPATEN : TANA TORAJA

REASON FOR SELECTION ~ ROAD LINK NO

Feasibie _ .
- Primaky 5,6,7,17,29,31,32,33,34,41,42,49,59
- Secondary ' 23

Engineering Point of View 36,54

Basic Human Needs -

As the table shows all feasible road links are proposed to
be improved. '

Since Road Links No 36 and No 54 are key road. links which are
located at the strategic ﬁoint.to complete the'local road network
consisting of feasible road links, these road links are selected

from the engineering points of view.

Thé order of procgeding .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 IMPROVED BY YEAR

FROV 1 SULAWEST SELATAN KA :  TANA TORAJA
YERR CLING N ) rrate

————————————————— T £ [ITe B [y D o ot e e 8 o £ o g B8 e e

1969 1. b, 33, M (500, 42
4 s wn, Wosm, B, 8 n
B A e
"""" e

-------------------------------------------------------------------------
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{2) Road Links o Be Maiutained‘

It is desirable that .all Kabupaten roads ‘are maiﬁtained;'
wl_'llowever, because of ‘the . 1imited budget it 19; inévitéble'ﬁhat
gome road links in the-Kabupatens wili ?Le '1eft"w1th§ut
maintenance for the time being.. The budget should be “uged
__for those which ale effective 1n producing more usefui develop-
“ment” of the Rabupaten' through the road development project,

_-The foad links Lo be maintained are finally proposed as shown
in Table 6-1-5, o

Table 6-1-5  ROAD LINKS TO BE MATNTAINED

FROV- ¢ SULAWEST SELATAN ~  KAB 1 TANA TORAIA

1 10008g 1

e e e s st e 1 e S o e 2 B e A 2t mm e m

LIRE  LEMEYH - oA " 8D - AU RR ASPHAL SRAVEL EMRWN™ TH  BREA RC ARER  BRIDGE ~ 1UCAL FOREIGH  TOIAL _
() l_KaI 111 BN} IO 4 U] (1. kel {Kad {Ea) N3 feZ) WD - (a2} cosr - eost €osT 05T

1 .3 Ry 3.0 0.0 0 I8 0 000 2 60,00 WD p1 L 43 L
2 §50.9 3.0 &1 00 0 &3 0 e 3 om0 45 3,0 ans - 3,
3 5840 kL0120 0.0 § 0 .0 0 000 1 4900 3§ 2,85 At 3,78
0 0500 %23 S 00 0 A 0 1 &LO0 1 10.00 T SH - 1,883 512 2,325
[ 2SN T % B N R 6 Sy W T b0 0 000 4 ELBO T MO 2,333 0 TH 308
i 5 850 %o 31 0 15 6 0 0.0 22800 (86 S,303 - 4,500 4,068
1 2. 8.7 1.8 L3 N2 0 b6 4 MO0 0 000 1,1 L3 1,29 4,0
12 T The W00 90 T - ¢ 0. & 0000 000 0 I LM AEs
5 B 430 04 406 6.3 I U] 66 0.00 1 1800 N9 50 LE0 L
14 12 45 . 158 0.0 0 42 0 7 B500 3 - 4000 %S AR 13W 6,209
0 8 5.5 5.0 35 00 0 80 0 000 b 35000 2 90 852 3,21
pa; 5 250 5.0 80 %0 P 0 0 000 1 200 80 L9sR 570 7,538
U 6 725 185 9.0 0.0 3 ! ¢ 9 000 3 2400  §,752 5,00 LI 4,92
P § 850 2.0 80 0.0 0 5 4 0 0.00 3 20.00 LM 2,642 §,010 3,852
u o700 20 50 00 2 ¢ 0 .0 000 1. 8L00 551 1,422 523 1,95
13 4% 3L Y 00 0 12 - 10 000 ¢ HT.S0 798 4,897 B 603 6,380
w8 0.0 SN0 0180 ¢ % 18 0t e WS 100 s 2,01
10 5 560 230 1.0 100 4 "0 0 0,00 2 5600 438 2,781 . BY2 - 3453
o1 RIS 00 0 I3 0 0 0,008 f7000 EAS0 5, 7 [6b6 6,870
LY, 10 522 1.8 95 05 9 | § 1 M9 2 42000 5,580 9481 7,75 12,70
332500 A4 B 00 0 70 0 nop 1 oIs00 1,062 3,000 1,059 4,150
R I 3.5 §5.7 1.8 0.0 0 15 0 9 600 3 5400 /8 5,42 1,56 6,90
30 8 %9 60 Li 00 @ 0 00 0.00 7 1t6.40 nroo§ 0t 1,55 b3
10 2200 50.0 3.0 0.0 0 2 0 ¢ 0.00 1 z8.00 186 869 /9 1,008
i ¢ 00 9.0 Le 0% 0 -0 4 0 000 0 000 0 - 9. fe1 1,12
50 $ 15 850 W3 ORI 0 0 4 0 000 0 0.00 | 1 S [ I 3§
51 B 0.0 856 M4 00 0 ¢ 8 1 1600 0 £.00 07 . 2,140 05 2,565
s 213 39 B4 9 75551 S3UTATL0 20,085 92,763 21,480 149,70
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6.1.3 Annual Construction-and~MaintenanCE¢Gosf

The . annual allocatxon of the total conéttUction and maintenance
cost in the flve years. programme for Kabupaten Tana Toraja is’ f1na11y
tecommended  as shown in Tables 6-1-6 - (1), (2) and (3) for the

construction, maintenance and total respectxvely.

The proposed constructlon cost 1s Rp 2 562 x 105 and malntenance cost

is RP 672 x 106 whlch is approxlmately 21/ of the total expendlture.

Table 6-1-6 (1) .~ CONSTRUCTION AND MAINTENANCE COST
' (GONSTRUSTION)
PROV  :  SULAWEST SELATAN  KAR : TANA TORAJA -
(URLT ¢ §000Rp )

LTEH oy € Yoy i cm S

LOCAL CHRRENCY s EERTLY T I :3is.tav -333,790 6,109 369,503 1,567,008 (6121
Ouriership ° Cost 93 SES . SET a6 mam L
Operation Cost 50,000  M2,289 185,841 180929 2756 736,625 . [47,0%)
Material Cost 26,864 0,08 - 5,000 - BR,5B1 0062 231,B4b IS
Labour  Cost 20,931 18,408 71,832 9,040 - BA,b7 356,937 (2291
Contingeney 15,009 ALZBL A48 55620 40,196 204,403 U300

FURGIGH CURRENCY s~ 86,070 207,336 40,169 204,63 UL712 995,07 130,80
Gwership Cost . 28,300 BLGI - 93,280 103,013 IS A9m t2am
Uperation Cost N0 ILSH VLR 4,563 16,99 60,95 € b
Material Cost 43,220 B8,9% LI L0500 BdT6 384,667 13870
Laboyr - Cost [ ¢ 0 0 S ¢ 1600
Contingency RIS T TR NS B R S X N PR T NO

oL EOST : . 202,808 56,0 SINME NLDS S5 2,502,109
Onnership Cost 30,303 8Ll 69,186 110,700 131,400 449,080 - (17.50)
Operation Cost 5,006 ISL,O60 . 151,520 IS0 36,500 792,420 1304
Moterial Cost 0,085 ESI00  AI9OEE 2e,07 0 18,30 a5 1
Labour  Cost 2,93 048D 7,082 Th,0M  BAMZ 356,937 (14,01
Contingency WASS 68,6T IS5 9,750 TG0 3M,160 (3o

© e o 2 o o e PR R e e 6 e Y B T W 7 o e P Y e P o B b B Y ek nf e o e A4 e e e T

{ Contingepcy ¢ 151 )

35-61 .



Table 6-1-6 (2} : '_ CONSTRUGTLON AND MAINTENANCE COST

(MAINTENANCE)
FROV 1 SULAWEST SELATAN.  KAER ¢ TANA TORAJA
K WIT 5 1000Rp !
TTER OB 19Ty - ¢ 19?0 SRR ST |9v2 Y TUEAL y:
LOCAL CORRENCY 3 . 43,788 .ec;sgq- 106,249 . 123,158 . Ub,bie 515;1?5 IR
CGmership Cost 595 L3 RS 4,789 2,006 o 7,36 . U LAY
Gperation Cost. 0,889 - 45,88 . 49,381 SS,A31 63,9820, 234,500 .- (45.4m)
Haterial Cost L0446k 5,00 5,12 1,600 25,558 - 0500
tabour  Cast - .. 20,751 . ASAIB 50,367 59,356 72,008 - 248,742, 148,211
CFGREIGN CURRENCY + 43,07 28,985 31,95 37,56 44,800 IS, 303 3.
Omersip Cost 10,409 22,03 2,98 2,212 32,30 s, eﬁz' 1s.9m
Operstion Cost. L9025 28 3,183 3,651° - 13,380 ( B.b1)
Haterial Cost 1,488 3,8% 112 5,191 9,807 24,261 .. (15,50
Labour  Cost o o 0 ) 0 . .0 <1000
WAL CORT Sk 6b 125,374 138,050 160,724 . A91,M0 672,420
Gwership Cost . UL,000 20,05 26,426 1AL 355 125,970 (8.70
Pperation Cost 20,850 47,440 53,063 56,794 67,633 MA7,009 (36911
Katerial =~ Cost 3,152, 8,460 9,098 12,603 16,406 49,819 (1.4

Labowr -~ Cost. - 20,751 - 45,418 50,368 59,35 72,046 249,742 - (37.00)
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Table 6-1-6 (3) " CONSTRUCTTON AND MAINTENANCE COST

(TOTAL)
FROV @ SULAWEST SELATAN -~ KAR 1 TANA TORAJA |
- o CONIT ¢ 1000Rp )
[TEN U CIIED LI W)y T
LUCAL  CURRENCY ~ .1 | '159,55a UIATE 5,009 S8 5I6,1I3 2;083;?13:"154,4I1 -
Cuwership Gost 2,508 B4 TSR 908 1055 36,5930 (18N
CGperation Eost - 70,679 17,175 195,082 23,550 209,538 974,030 4b.62
 Haterial  Eost 28,568 53,312 10,095 93,003 18,366 - 263,008 (L1
Labour = Tost A IS0 N0 155,400 157,90 803,619 t2.2m
- Contingency 15,10%: 41,281 189 55,628 . 48,19 . 204,403 {4,800
FOREIGH CURRENCY 100,010 238,521 WI0M 32,0 ATSIZ G,ISL,35 (3542
Dwmership Cost 38,780 108,313 108,248 131,625 155,401 538,43 14681
“Uperation Cost R Iyi ] 14,125 . 14,50 17,18 2,805 T8IT50 L baan
Haterial Cost 469 92,692 11888 135,720 16,978 408,928 ° (35,51
Labour - Cost -~ .~ 0 ¢ 0 0 0 o0t
Contingency B3 WIS W% S8 1978 (13
0AL €051 299,50 51,399 7802 ETLEN T3LANSC 3,205
 Ownership Cost 307 LS U580, HOGTL  HS.928 575,029 1 (108
Gperation Cost 75,895 201,300 - 269,683 254,268 - 304,143 1,045,309 (32311
Haterial Cost 323 Mb064 198,93 28,7 3,30 612,332 (20.80)
Labour Cost 42,682 123,506 138,200 155,400 . AST,90 407,679 18.80)
Contingency WS GG,b1Z TS5 92,050 70,74 384,188 (10.30)

{ Contingency & 15%
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6.1.4 Construction-and:Maintenance-Equipment-Cost -

K&y

(2

Required-Number*of-quipmeﬁi

_The required numbers of construct1on equipment for Kabupeten

Tana Toraja are estlmated from ‘the annual. proposed constructlon

quantities as shown in Teble 6 1-7,

='lhe"proposed numbers of equlpmenb'to be'pufchesed are finalily

'_declded considerlng the folloW1ng number of ex1st1ng equ1pment

in the Kabupaten whlch are available for the Project
e Nil

The proposed numbers of maintenance equlpment have been dec1ded

as  shown below from the 'proposed annual ma1ntenance volume .

taking_ lnto account ‘the capac1ty of the plopOSed ma1ntenance

'Eangsr

a. Equipment for Road Maintenance

- 1-<Flat Bed Truck 3 Ton

b. = Equipment for Bridge Mintenance

- Wil

Equlpment Cost

The proposed construction and malntenance equ1pment and the1r
purchase cogts are shown in Table 6-1-8. 1In the Progect_the
supplementatlon cost b: equ1pment cost supplemented is the
dlfference between the purchase cost for newly supplled equ1pment

and the deépreciated value.

This - eomee_'aboﬁt because full depfeciatidn_ of the' supplled

equipment would not be completed within the Progect Period

of 5 years.
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Table 6-1-7" | REQUIRED NUMBER OF EQUIPMENT

'rf'ﬁ't:_:iz v s;;tji:,.av:f;ear .ssgL;A'mN _; - }::'r-\a' : -'m_m '_t'cx'ra-{aqé |
TTRUMEN W WRGNE EISTNG < 198) G < 190> <1900 (1)
PP P L PR
S wllioer m 0 o 000 000 000w
Mot Grader w0 em. 0w 0% La o 0%
lenguide Vb Ralter Y Y T Y .
et 6 ow om0 00 o0
R N Y e R T
iyraic Goitary el 200 000 o 0.0 00 040
heel Loater T T Y T
dater Tank Tk w0 ot o o0 s L
T A
CFatmedukwith e 200 041 v ams o ewr
T w0 oas o Lol L@ o
T rartable trsher/Sereming | 240 0 010 0% 0% o3 0.0
tmerete fier R e S P R R
Cdater b S T T Y
lorete Wbratr 0 00 005 oo 007 003
dealt Sprager w0 % 0B s L0 00

NOTE  WORKABLE : workéble days in a year
EXISTING : number of existing equipment
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Table 6~

qqqqq

1-8

FROV % BULA

----

Bulbdozer -
Bultdozer /Ripper
Ewanp Bulldozer -

" Swanp Bulldozer

Motor Brader:

foad Gtabilizer
Hand-guide Vib: Roller .

Tire Relier. . _
Vibratory Roller {D&T)

Vibratory Rolier

Rough Terrain Crane
Hydraulic Excavatory Wheel
Wheel Loader

Water Tank Truck

Dusp Truck'

Duap Loader. Truck
Fiat Bed Truck wilh Crane
Flat Bed Truck

“ Portable Crusher/Screening

Concrete Hixer

Water Pusp -

Concrete Vibrator
fisphalt Sprayer
Service Car

4 Hheel Drive Vehicle

Hotoreyete

WEBT BELATAN

 EQUIPMENT PURCHASE COST

KABR

TﬁNﬁ_TUHHJA

‘
-1 1000 Rp l '
CLASS ElF (JnKRRIﬁ) PURCHRSE K0 PUHEHREE EBST
SOHP - - 49,150 - R
$0°HP. . 53,000 2 " 106,000
%0 HP 92,850 - -
C AR HP 40,500 C- S
75 Hp 47,600 2 95,400
N=1850 aa 85,950 - R
. 1000 Kg © B,500 P 8;500°
8-15 ton - 31,070 f 31,070
§ ton 29,000 2 58,000
4 tan 29,000 - . -
10 tan fog,400 - - -
0.3 83 14,100 - - -
: 1.2 88 70,200 2 140,400
. 4000 1%r, - 12,750 1 42,750
- 5.0 ton 14,700 15 220,500
A7 ton 54,300 - -
3.0 ton 23,190 1 25;1%0
3.0 ton 11,275 2 22,590
30-40 t/h 188,000 1 -188,000
0.5 23 18,000 - - -
200 1/nin 530 - -
334 740 - e
850 1tr, 10,200 i 10,200
3tan - {1,500 b 1,400
70'HP 17,500 i 17,500
100 cc 1,100 3 3,300
PURCHASE COST - TOTAL 951,140
GMHERSHIP COST ~{FOREIGN) 138,434
EQUIPNENT E0ST SUPPLEHENTED 12,724
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6.

1.

1.

5

Other Costs

Cost other items includes the costs of workshop equipment and tools;

_laboratory test equipment and survey equipment ﬁhich are recommended

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

Quantities By‘wofk_Typé

The annual construction and maintenance quantities -for all proposed

‘road links are shown in Table 6-1-9.
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Table 6~1-9 . CONSTRUCTION QUANTITIES FOR ALI
"PROPOSED LINKS

PRIV v SULAWEST. BELATAN . KAB. 1 TANA TORASA
I1E ﬁ _ VBT ¢ 1980 1) ¢ 1?70 ) ( I‘i?l Y ( 1992 >R
Site Ciearante n llght Bush »? 24000.00 37000,00. iSSS0.0‘O'_ 6”50.00 23%0.00 19744000
Subgrade Preparation : : o000 ?_&500.00'-' !'5i200 00 0 I57300.00 . F2000.00 - 477000.00
Horeal Fill T 8. 1620.00 21789.00 IEOE‘? 00 © HNL00 . 13175180 - HBZAT.60
FUIL In Swamp - R 0,007 7000 0 U006 T 0000 0.00 . 0.00
Narwal Ercavaticn ta Spoil | SRl MBS0 . 5549.00 o BRALLA0 - 93ET.A0 - 126030 ¢ 30036.30
Sub Base Cavrse Y 20550, 12599.80  1IMB.00  18305.00 7690.80  §2444.90
Base Course .. - . . 83 T 1950.00- - 10240.00 - BAOA.OD - [0724,00 " 144,00 ¢ 31774.00
Shoulder : e . 48000, 0D 66000, 00 11400.00. . 11116000 25200,00  320760,00
fisphalt Patching =~ - R ¥ A Y A N 0.00 b0 - 12,06 .00 - 885,00
Surtace Dressing {Singiel . a2 S8p00.00 - 0,00 95800.00 . 157200.00 - ¢.00 ° 269000.00
Surface Dressing (Doubie) Y] 000,00 5R000.00 - £0004.00 0,00 0,00 132086.00
Earth Orajn . o §400.00  31200.00 29100.00 - 28400.00  22040,00  114740.00
Earth Drain in Gnawp {by sachine) S 0.00 - 0.0 000 000 000 0.00
Pipe Culvert D80ta . . . _ 8 6,00 340.50 220,30 W20 AN 122290
Hasonry Cubvert. (B0xB0CE} ~ : g - 000 0.00 - b6.00 24,00 000 - 90,00
Retsining Hall and: Ning Nall {Tisber) 1 0,00 S 000 0.00 0,00 --000 - - 0,00
Retaining Nall and Wing Hall !Hasonryl a3 0,00 186,20 149.98 149,02 58,72 558.92
Gabion Pratection - - _ o 600 0,99 0.00 0.00 0.00 0.00
Euperstrutture (Liaber;Span 3a3107) - a2 w00 000 0.00 . 0.00 p.000 9,00
Superstructure {Tiaber ;Span Saz107) : a? 000 40,00 - 16.00. 10,00 10.80 . 1ps.80
Superstructura (TiaberjSpan Bajl0T) 2 - 0,00 000 0.00 0,00 .40 4,40
Superstructure {Fiaber;Span JajBHS0) #? .00 - - 0.00 0.00 - 000 0.00 0.00
Superstructure {TiaberySpan JeyBHSG - n? 0.00 0.0 9.00 - 0,00 T 0.00
Superstructure (TicherjSpan 8uyBR30I B v o000 .00 0.00° w00 000 0 - 0,00
Superstructure {EoneretepSpan InpBHSO) 000 0.00 . 0.00 0,60 - 0.00 - 600
Superstructurs {Cancrete;Span Su;BH30) R Y 0,00 - - 0,00 000 0,60 0,00 X R
Superstructire iEun:rete'Span Ba;BHI0) al 0.00 0.00 0.00 0.00 0.00 0.00
Superslructure (Cnn:rete,SpanlOI BH30) 0 0.60 - 0.00 0.00. 0.00 .00 0,00
Superstrictore (_t:untr_el_e,Spanlﬁ_l,Bﬂﬁﬂl' (Y 0.00 0.00 0,00 0,00 0.00 . ¢. 00
Substructure (Pierybor Tisber; 10T} : K 0.00 - .00 0.40 0.40 0.60 2,60
Substructure (Abutyécr Tiaber;10T) Hi -0 2.00 -~ 0.0 3.20 - .40 1,40
Substructure {Pieryior TisberjBH30) il - 0.00 - 0.00 0.00 0.00 .00 T 0.00
Subsiticture (Abutjior JimberjBHsol - - ] 0.00 C0.00 0,00 0.00 0.00 0.00
Substructure (Pierjfor CorcretejBHSO) no 0.00 .00 - 000 0 0.00 - 0.00 © 0,00
Substrucku e (Abuljfor Cuncrete; BHSH) o - Q00 0 - 0 (L00 0.00 0.00 p.00
* Deaofition of fridgé {Tisber-3iaber] 2 0.0 0,40 0.60 12,00 " 0.00 k2,40
Beanlition el Bridge (Timker-)Cuncrete) a2 0.00 0.00 0.00 - C0.00 0.08 0.00
Denolition of Bridge {Concretel - LY 0.0d 0.60 0.60 ©0.00 0.00 0,00
Kanval routipe asintenance of roat Ke 194.00 215.50 239.00 260,50 - 30400 1920.99
foutine maintenance of earth road . - - . Ka i1.00 28.00 .00 - . 4.0 75.00 123,00
Routine waintenance of gravel rosd fa 1273 132.50 15%.00 149.00 . 143.00 646,25
foutine maintenance of asphalt road ks {1.25 £5.00 52.00 84.50 132.600 330,75
Hairtenance of Tiaber Bridge {Hewl n? =080 0.00 0.00 10.00 - 0.00 . 10.00
Haintenance of Concrete Bridge (Hesl S Y 0.60 0.00 0.00 0.0 -0.00 2.00
Haintenance of Tisher Bridge (Exist) a2 260,38 #95.5%3 893,53 961,53 99,598 4018, 50
Haintenance of Concrete Eridge (Exist) LY _ OBE3.A5 194%.70 - 2053, 70 258%. 20 262,20 10190.15
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6.2 Organization and Construction System

6.2.1

6.

2.

Organization

The Bupati as head of the Rabupateén has baew authorized by Law
No._13; 1980 as an official respongible for the Local Road Develop-
ment Project 1mp1ementatien This wmeans that the DPUK is con31dered

as a’ respons1b1e agency for the actual execution of the Proiect.

According to instruction 1etter dated June 24 1982 hef No 620/975“
/BANGBA, the Project: Hanager appointed by the Bupati will be responj

-sible for ‘the operation and- maintenance of the equipment. According~r

'ly the Equipment Coordinator appo1nted from the staff of” the Regional

.__Public WOrks {(Kantor. Wilayah) by Bina Marga as a coordinater between

2 .

the Governor and the Bupat1 ‘will be’ responsxble for de11very,_effee-',

tual ut1112at1on and maintenance of the equipment.

. The standard organlzatleni‘of DPUK ‘consists of - a m1nimum of four .

sections,- i.e. Road Section, Housing and City Planning Section,
1rrigat10n Sectlon and Admlnlstration Section . For execution Sof

the ProjecL it is strongly recommended rhat 'the structural

* organization of DPUK is estab11shed It w111 be necessary not

only to organize new sections but also to reorganize the current

structure through a review of the roles and respun81bllit1es of

. each inter-related section.

It is recommended that the workshop is - newly organized to cunsist,
of _three sub sectxons, i.e. maintenance and repair . of equ1pment,
operation .and materials, " and administration to ‘execute the 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 construction of Kabupaten roads with 2 ten year effective
design life, it has been recommended in Clause 3.4 that thé equipment
intensive method should be adopted for earth work and pavement

work with the exception of surface dressing.

35-69



Flg. 6~2-1

PROPOSED ORGANIZATION -

Ministry of ﬂomé'ﬂffgirs Odrg%ggﬁggﬂﬁbninigtry of Publié Works
-/ Bangda B o '~/ Bina Marga
g A Regional Public“Works"
averner : - (Kantor Wilayah)
. R N - (Rantor Wi ayah
A
x>
A
™
N _ .
Lo Y e
. Bupati kG o= m:ﬂm:% Eqﬁlpm_ent_
IR AN Coordinator .
" Chief of DPUK -
Project Manager
S
e R
. Road 4. Cobrdinaks - :
: nelbion - : oordinator S| I
o Section R s = = e :..M:} Wdrkshbp .
. hLFite flanager Lﬁdmiﬁistration
JAdmintstration - R .
' ] L i l
L S Road/Bridge Maintenance_ Ooeratio
Road/Bridge Road _ g Hand Repair peration
o . Construction F o Rauip- - d
Planning Maintenance| {44 o Equ1p an
. . men :
Laboratory ' ‘Material

J

)

Equipment delivery [low

New position/subsection
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Current road - constrdction in the Kabupatens is Sobliged to rely
upon the tradit10n31 labour intensive method. ‘ I ig thevrefore
aesumed that both the DPUK and the local Lontractors in the Kabupa“
tens do uot have SUfflClent experience ‘and’ techn1que for the equ1p-

ment 1ntenelve method ot road constructlon.

. For realxzation of. the Local Road Development ?ro;ect the GOt has
ensured availabillty of the requlted “human, 1eeources of DPUK and
intends to conduct- txaxnlng programmes for - those human resources
as descrlbed “in~ Glause 8.3 of the Maln Report Tnls neans rhat
the GOI intends the Kabupatens to have the ab111ty to. execute the

Project by. force account (Swakelola).

It should be recognized -from the 'experiencee in . the .fifet .Iocal
road proJect which was assisted by OECF, ADB and 1BRD, that'because
of ‘their poor construction management and trad1t1onal labour - 1nten-
sive methods. most: of ~the road cons;ruct;on by local conLractors
could not be :completed within the contract periods - Therefore-
execution of‘ the road :impfovement- by -force account is désirable
as’ recommeoded‘ from their expecience by the consuitants for thet

first local road project. .

1t is. strongly recommended “that except "for labourers the staff
of the force account team shduid not ‘be hired by the ‘day as it
would then not ‘be able to consolidate the foundatlons for deve lopment

of self rellab111ty

However, it will be . very “difficult to execute all the Projects
by' force account because of. the peed for many Kabupaten staff.
The GOT has emph391zed the need  to promote the employment of 1ocaT
' weak contractors in order to up-prade thelr capab111ty in the road

project schemes within the Fourth Five-Year Plan (REPELITA)

Taking into consideration the conditions mentioned above il is
strongly recommended that the DPUK'ie-obliged to lend some oqdfpment_
with 'skilled operators to the local contractors in . the Kabupafens

for the execulion of a part‘of the road improvement works. .
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The types of work executed only by force account are recommended
as followa:
- RouE{ne”maiﬁtenancé'work for the-Kébupateﬂ roads
- laboratory tests . ' '
- Production of crushed stone

- Techuical service for the equipment

35-72






	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



