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PREFACE

This is the Kabupaten Report of the Feasibility S5tudy of the Local Road
Development in the Republic of Indonesia for Kabupaten Kolaka in Suiaﬁesi
Selatan Province. The report has been prepared by the Study Team of

the Japan International Cooperation Agency'(hereinafter called JICA},

Based upon a request from the Government of Indonesia, the Government
- of Japan arranged for JICA to conduct .the Study and JIGA accordingly
organizéd a Study Team. The study was carried out using data which
were geﬁerally prepared by the Kabupaten, routed through the province,
under | the instructions of Bina Marga of the Ministry of Public Works

and Béngda of the Ministry of Home Affairs.

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

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

The rveport counsists of the results of the feasibiiity study and proposed

implementation programme of the local road development in the'KaEupaten.

.,

The simplified economic feasibility evaluation methodology utilized
: for the study was established by the Study_Team in Phase I Study through
a pilot study of seven (7) model Kabupatens, and is described in the

Main Report.

The purpose of the study for the Kabupaten is mainly to estimate the
total Project Cost for the local road development.but Qﬁly limited data
is available for study base. Therefore a_detaiied'survey and design for
the improvement of the Xabupaten roads should be carried out before

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

1.1 Topographic and Meteorological Conditions

1.1,1

Location and Topography

Kabupaten _Kolaké is located in the northwestern part of Sulawesi

Tenggara Province, -and appears geographically as a long and slendér

‘shape which lies along Bone Bay.

Kabuapten Kolaka is surrounded by mountains and is itself almost

entire1y5mqﬁntainous, i.e the northErn_modntéin Mengkoké of 2,790 -

‘ meter, the central mountain Batuwila of 2,000 meter and the southern

mountain Mendoka of 981 meter above ses level. Accordingly the
height above sea level of the northern area is greater than that
of the southern area.  Kecamatan Pakue Lasusua is'lbcéted in the
northern part of thé'Kabuapten and- has few flat areas because it
is almost all mountainous. Kecaﬁatén_Mowewe has the same condiﬁions
as.Kecamatan.Pakue, however the Kanaweha River rising in the north
of the Kabuéaten flows sOufhwéfds for a while and turns into the
neigboring Kabuﬁaten Kendari, where narrOW'_lbwlands 'lie along the
river, Kecamatan Kolaka which is located in the middle of  the

Kabupaten includes Kolaka city, the capital of the Kabuapteh, which

‘has a narrow flat area around it. Kecamatan Wundulako, which is

.located in the southern part of the Kabupaten is'also mostly covered

by mountains; while a few hills, are found in the southern coastal

area. Kecamatan Tirauta, which is located in the middle sontheastern

-part of the Kabupaten is flat. This is formed by part of the low

swampy area which ectends from the neighboring Kabupaten Kendari,

the central area of Sulawesi Tenggara Province,

The Kabupaten has an area of 8,855 square. kilometers, approximately
32 percent of the total of the province. Tt consists administrati-

vely of 6 Kecamatans.
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Meteorological-Conditions

The average number of rainy days and the avérage amdunf of .yearly

rainfall in Kabupaten Kolaka are 128 days and 1,680 mm respectively.

One year in .the Kabupaten consists of a rainy season and a dry
season. The dry season is in general from July through  November.

However this is variable as Table 1-1-1 shows.

The number of working days per year, which is necessary for planning
the construction schedule in chapter 6, is estimated -at 240 -days
using the following formula based upon the data.shown. in the table

referred to above.

Working Days- = 365 -~ Holidays - Rainy Days + (Rainy Days
Days x(HQIidaY)'+ (0.10 x Rainy Days)
365 . .
Where . ’
- Holidays consist of 52 Sundays and 13 national holidayé; énd

- 10% of rainy days are assumed to be workable days.
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1.2 Socio-Fconomic Conditions

1.2.1 Population

- The population of Kabupatén' Kolaka in 1982 was 159,790 which was

approximately 15.9% of the 1,002,100 total- population of Sulawesi

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

The population density was O.lS-pérsdns per ha which was lower than

the provincial demsity of 0.38.

The recént.annual average growth rate of population of the Kabupaten
is 5.7% which is higher than both the provincial rate of 3.1% and
the national rate of 2.2%. This may be a result of the on~going

transmigration programme.

The population of each Kecamatan and its propertion to the Kabupéten

population is shown in Tabie 1-2-2.

Table 1-2-1 POPULATION BY KABUPATEN
DESCRIPTION POPULATION  AAGR AREA POPULATION SURVEY
: (%) (ha) . DENSITY YEAR
. {(persons/ha) _

KABUPATEN:

MUNA | 187,653 3.0 488,725 - 0.38 1984

KOLAKA 159,790 5.7 885,495 0.18 1982

PROVINCE:

SULWESI TENGGARA 1,002,100 2,768,600 1982
1,031,200 3.1 2,768,600 0,37 1983
1,061,200 7,768,600 1984

JAWA 15.(Excluding _ _

DKI JAKARTA) - 91,126,900 . 1.7 13,159,700 6.92 -

INDONESTA 161,579,500 © 2.2 191,944,300 0-84 -

Notes

1. Sources:

‘Kabupaten; Kabupaten concerned with the study
Province'; Jawa and Indonesia:
Statistical yearbook of TIndonesia 1984, published by

the Central statistics Bureau.

2. AACR ; Average Annual Growth Rate.
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Table 1'2-2 POPULATION BY KECAMATAN

Year 3 1982

PROVINGE :  SULAWEST TENGGARA
KABUPATEN : KOLAKA '
KECAMATAN _ POPULATION PROPORTION .

_ ' ' S (%) '
WUNDULAKO | 48,370 30,3
TIRAUTA 25,052 15.7
'MOWEWE | 8,545 5.3
KOLAKA 39,989 25.0
LASUSUA _ 19,920 12.5
PAKUE - ' 17,914 11.2

TOTAL 159,790 100
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1.2.2

Land Use

In Kabupateﬁ Kolaka,. 32,199 ha of the current available land use
area, which 1is approximéteiy_ 3.6% of the 885,495 -ha total area
of the Kabupaten, is used for 'Iiving purpres and for industrial
activity of the . inhabitants of the _Kéﬁﬁpéten; It is the total
value of columas (1) through (6) in Tablé_1"2-3.

The " current available land use area consists of 28,179‘ ha "of
agricultural harvest area and 4,020 ha of residential area which
are 87.5% and 12.5% of the ecurrent available 1land use area

respectively.

The agricultural harvest area consists of 12,178 ha of paddy field,
7,012 ha of plantation and 8,989 ha of other cultivated area which

are 43.2%, 24.9% and 31.9% of the agricultural harvest  area

respectively.

It caﬁ be realized from the land use that the main industrial

prbduction in the Kabupaten is food crops,-especially paddy.

38-6
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1.2.3

ﬁgriculture

The cultivated area and food  crop production in Kabupaten Kolaka

in '1982 were 10,429 ha and 31,441 ton. respectiﬁeiy as shown in
Table 1-2-4, Cf food cfops;' the ”area aﬁd proddction of paddy,
whiéh_ consists of wet paddy .and uPland'-paddf, was '7,55A hé and
29,818 ton. resbectiveiy Which-_are ;72.4%- and_ 94 ,8% of the tdtal
food e¢rops. The yield rate of paddy production is 3,95 ton per

“ha. Thus, paddy is the most predominant agricultural crep of the

Kabupaten.

""As the table shows, average annual growth rates of area and produc-

tion of paddy in 1979 through 1982 were -4.0% and 24.6% respectively
which indicate favorable increase of the paddy productivity although
the area is decreasing. This is because the portion of wet paddy
field has increased. It is desirable that productivity of paddy
increases further and .this depends upon the future development

of dirrigation.

The population of the agricultural sector which is assumed from
the employment in the Kabupaten is 87.4% of the total population

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

A future requirement for égriculture in the Kabupaten is to further
progress paddy cultivation by proceeding with the transmigration
programme, In addition, increase in cultivation and improvement

of productivity of other food crops are essential.
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Table 1-2-4

KABUPATEN : KOLAKA

CULTIVATED AREA

. _AREA AND PRODUCTION OF FOOD CROPS

(haf

: Kabupaten toncerned with the

38-9

: _ _ _ YEAR AAGR
TTEM 1979 1980 1981 1982 1983 1984 - (%)
PADDY 8,549 8,036 7,213 7,554 - -
OTHERS 3,183 4,689 . . 3,503 2,875 - -
TOTAL 11,732 12,725 10,716 10,429 - -
PRODUCTION
N (ton) .
) YEAR AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 15,404 26,365 22,129 29,818 - -
'OTHERS 844 1,023 1,026 1,623 - -
TOTAL 16,248 27,388 23,155 31,441 - -
- YIELD RATE o
(ton/ha)
YEAR AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 1.8 3.28 3,07 3,95 . -
Notes
1. AAGR : Average'annual growth rate
2. Source study



Table 1-2-5 AREA AND PROBUCTION OF PLANTATIGN CROPS
Year + 1983

PROVINGE : SULAWESI TENGGARA

KABUPATEN . AREA " PRODUCTION : . AAGR (%)

B AREA PRODUCT ION
MUNA 22,244 57,038 309 257
KOLAKA _ - _ - - | -
Table 1-2-6 POPULATION OF AGRIGULTURAL SECTOR

PROVINCE : SULAWESI TENGGARA

KABUPATEN AGRICULTURAL ' TOTAL’  PROPORTION AAGR  SURVEY
. ' . SECTOR POPULATION ' ) (%) YEAR
MUNA | | 119,000 187,653 63.6 0.7 1984
KOLAKA ' 140,000 159,790 . 87.4 4.0 1982
Neotes _
1. AAGR  : Averape annual growth rate
2. Source : Kabupaten concerned with the Study
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1.2.4

Other Economic-Activities:

Accordiﬁg to the distribution of employees by industry in Kabupaten

Kolaka, the primary . {ndustry consists wmainly of the “agricultural

‘aﬁd forest sectors employing about 88% of the workforce.

‘The other sectors employ 4% in the mining and manufacturing sectors

which are the secondary industry and 8% in the commercial and services

sectors which are the tertiary industry.

' (1982)
Ttem No of Man Power o Share(%) BEEéEE
" (Person) ‘
" Agriculture 119,570 o 87.43
Live Stock ' - ' - 88.36%
Fishery ' 1,265 0.93
Industry : 1,380 1.01
Mining ' Ay 321 3.16 | 4.177%
Commerce 2,363 1.73
Service 5,368 3.93 7.47%
Others - 2,472 1.81
Total 136,739 R 100

The _manufacturing industry as -one of the secondary induétries is
méiﬁly ‘composed of processing industries using the materials of
timber and various kinds of food.  However, ~thej are mainly
sméi1~3cale domestic-cottage industries and thérefore there is little
possiBiiity of future rapid development. The mining industry also

shows current stagnation because nickel production has declined

recently..

in Central"Sulawesi Province the agricultural sector is a major

industry and recently production volume per ha. Has been  increased

~as a result of promoting the use of modern agricultural techniques

to an intensive. agricultural sector.

Furtheirmore, sice - production of nickel ‘descresed sharply, the
agricultural sector's ratio in increasing in Central Sulawesi
Province. 1t seems that this is no a little related to the influence

of the transmigration programmes.
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1.3 Present Status of Kabupaten Roads

1.

3.1

Outline of Road Networks

in Kabupaten Kolaka there is a provincial road Whlch connects the
prov1ncia1 capital Kendali and the Kabupaten capital Kolaka crossing
the Rabupaten from_.east to west. it is a trunk road connectlng
two rvoad links rﬁnning froﬁj north to south on both the east and

west sides of the mountain range.

The Kabupaten road which runs from the mnorthern boundary with South

Sulawesi Province to the sbqthern boundary with Kabupaten Buton

along the west coastline of the Kabupaten forms a trunk road in
the region west of the mountain range. Most of the_Desag-in-chamatan

Pakue, Lasusua, Kolaka and Wundulaka are om this Kabupaten road.

The inland areas which have potential for development, i.e. near
Pakue, Lapai, : Tosiba, Ulunggolaka, Baula and Lamunde, have small
road networks conmecting to the north-south trunk road. The Kébupéten
roads on the‘ east side of the mountain range are formed by the

following links:

- A link stafting from Puurau or Tongauna of Kecamatan Mowewe,
connecting to the provincial road at. Talodo via Porabua and

Solewatu.

- A link. leaving the provincial road at Reterate, running to Lambandia

in the southern area of the Kabupaten via Polipolia.

Since.thé southern-aréa of the_Kabupaten hag the highest potential
for agricultural de#eldpment, the Solewatu~Talode section of the
anve first lipk and all of the above second link are an important
part of the development strategy.

The Kabupaten road connecting to Solewatu and the provincial road

via Mowewe have similar characteristics.

There are two more roads which connect to regional trunk roads on
both sides of the mountain range, i.e Porabua to Uluwolo in the
central part of the Kabupaten and Polipolia to Baula in the southern

part of the Kabupaten.
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1.3.2 Road Invéntory

From the road iﬂventorj data prepared by the Kabupaten, the number
and total length of Kabupaten roads to be studied in. Kabupaten
Kolaka are confirmed as 63 links and 754 Km respectively. These

'figures exclude 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 deﬁsity of the Kabupaten roads is 0.85 m per ha. This
is highetg than the “national density of 0.48 m per ha but
distinctly lower -than- 2,11 m per ha which is the density in

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

table.

Total Length Area  Density
Cim ) (ha) _(m/ha)
Kabupaten s Kolaka . 754 885,495  0.85

Province : Sulawesi .
Tenggara 1,268 - 1,374,220 0.92
Jawa Is.(Excluding 27,715 13,159,700 2.11
: DKI Jakarta) : : :
Indonesia o 92,038 191,944,300 0.48

Notes : 1. The wvalue for the province is the total wvalue

for:the_Kabupatené included in the study.

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

Bureau

(2) Kabupaten Road Surface Type

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

is shown in Table 1-3-1.

The 1egénd used in the table is as follows:
ASP : Asphalt
KRK : Gravel/Stone/Telford/Water Bound Macadam
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EXISTING ROAD LENGTHl BY SURFACE TYPE
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(3)

TNH : Earth
LL : Others

Comparison of the proportion of surface type in the Kabupaten

with other regions is as follows:

- ASP KRK . TNH/LL

Kabupaten : Kolaka | 6.1 1300 80.9
Province : Sulawesi .
_ Tenggara = 4.3 . 25.9. - 69.8
Jawa Ts.(Excluding . 56.2 25.0 | 18.8
DKI Jakarta)
Indonesia : 26.0 26.6 ' 47 .4

Thus, in the Kabupaten the proportion of_Kabupaten-roads with
asphalt surface is much lower than either that of Indonesia
or of Jawa Island. The proportion of low grade roads such

as earth roads and others _is distinetly high. This means

. that the road classification in. the Kabupaten is low.

Surface Condition of Kabupaten Roads

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

RB respectively, are summarized in Table 143%2.

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

is aé followsy

Cood Fair Poor Bad
Kabupaten : Kolaka 34.7 29.1 26.8 9.4
Province : Sulawesi _
Ténggara 30.6 21.5 36.8 11.1
Jawa Is.(Excluding 45.6 29.8 19.6 5.0
DKI Jakarta)
Indonesia | 43.5 21.8 21.1 13.6

The surface condition level of the Kabupaten roads in the
Kabupaten is lower than both that of Indonesia and of Jawa '

Island. The proportion in good condition is relatively low.
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EXISTING ROAD CONDITION BY SURFACE TYPE
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1.

3.

3

Therefore besides improvement for poor roads in or bad condition

it is desirable that the asphalted portion is increased.

(4) Terrain Conditions of Kabupaten Roads

The difficulty of road improvement is mainly dependent upon

the terrain conditions,

The terrain conditions of  the Kabupaten roads, classified
as flat, hilly, mountainous -and swampy which are shown. as:

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

The probdrtions':of_ terrain conditions in the Kabupa;eh are
41.0% flat, 20.0% hilly, 36.0% mountainous and 3.0% swampy .

Road construction is éntipipated to be rather Hifficult_becauée
of the relatively large proportions of hilly and mountainous

areas.

Bridge~Inﬁentory

A bridéé ‘inventory showing the existing condition of bridges on

‘the Kabupaten roads in Kabupaten Kolaka was prepared by the

.Kabupatén.

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

which are shown in the inventory as KY, BT, BJ and LL respectively.
The inventory shown in "Table 1-3-4 and Table 1-3-5 indicaﬁes a
total of 52 bridges with a total length of 437 m of which 42 or

80.8% are timber, 1 or 1.9% are concrete and 19 or 17.3% are others.

.However 167 bridges with a total 'length of 2028 m are required

to be newly constructed.

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

Bridge Type

3 6 {8 (10 _(gg_@ {16 (18 {20 (99  Total

Timber - 10 20 5 2 - 4 1 - - 42
Concfete - 1 - - - - - - - - 1
Steel - - - - - - - - - - - -
Others - 2 5 - 1 - - 1 - - 9
Total - 13 25 5 3 - 4 2 - - 52

Thus, most of the existing bridges on the Kabupaten roads are timber

and the majority of spanlengths is within the range of 5 m to 8

m.  38-17



Table = 1-3-3 - EXISTING ROAD LENGTH BY TERRALN CONDITION
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Table 1-3-~5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE
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1.3.4 Traffic

Inventories of _the .average déiiy traffic (ADT) on the Kabupaten
roads in Kabupaten Kolaka were prépared bf the Rabupaten and are
shown inVChapter 2, | | ' | |
From the Inventories, total value of average daily tfips by vehicle
type “and their proportions in the Kabupaten in 1984 are summarized

as follows:

SEDAN BUS TRUCK  ° MOTOR- TOTAL

. - CYCLE
Total Trips . 166 234 482 1,790 1,782
Proportion (%) 6.21 8.76 18.04 66.99 100,00

Source : Bina Margarlnventofy

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

SEDAN - BUS  TRUGK =~ = MOTOR-: TOTAL
L CYCLE
Proportion (%) 8,60 3.96 3.78 83,66 100.00

Source : Kabupaten.

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

From the above tables the following can be observed:

- HNumber of total trips might be underestimated

- Proportions are probably reasonable.

Essentially, for estimation of future traffic volumes 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 study 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 ESTIMATIONS OF FUTURE TRAFFIC VOLUME ARD. BENEFIT

2.1 Future Traffic Volume

9.1.1 Traffic Growth Rate

The traffic growth rate used for-estimation of:the future'traffic
voiume on the Kabupaten roads was estimated by the following

calculation process,

Growth of Proﬂﬁgtion Basis "A":

Annual Population Growth | Growth of the Total
~of the Kabupaten - X Cultivated Avea
Growth' of Prddﬁctivity Ugh

'\ [Growth of the Total Growth of the Paddy
Paddy Field Area Production per ha

Traffic Growth Rate: Initial estimated figure:

oy =\/n—a‘

Traffic Growth Rate GR <Final adjusted figure:

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

Table 2-1-1 : TRAFFIC GROWTH RATE ESTIMATION

FROV @ SULAWEST TENBBARA KABE :  KOLAKA

M) Growth Rate of Population | ] 3.70 (%)
B} Browth Rate of Cultivated Area’ : 0,00 (%)
£} Growth Rate of Rice field: : 0,00 (4y -
D} Growth Rate of Rice vield rate H 20,50 (%4}
E} Growth Rate of BDFP / capita S .70 {%)

a)  Beometrical Mean . { & 4B ) : 2.81 {4
b} Geometrical Mean ( C x D) : ?.77 %)
c) Geometrical Mean ' ( a x b ) : 4.23 (%)
d} Beometrical Mean ( c x E ) H 5.97 (4

TRAFFIL GROWTH RATE H 5.97
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Present and Future Traffic Volume

The future traffic volumes on the Kabupaten roads in 1998 for the

Project life time of ten years were estimated by ‘therfollowing

formula
_Tﬁ = Té (+ r)n

Where o
Ta : Future traffic volume n years later
Te : Traffic volume in 1984

r ¢ Traffic growth rate

The results are shown in Table 2-1-2 together with the traffic
volume in 1984,
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EXISTING AND FUTURE TRAFFIC VOLUME
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Table 2-1-2 (2) EXISTING AND FUTURE TRAFFIC VOLUME
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2.2 Benefit

2.2.1 Benefit Estimation Method

Generally, estimation of the benefit on each Kabupnten roqd due
to the Project was made by'analyéiﬁg the_direct'benefit'i.e. the
VOC reduction benefit, which was'_estiméted by comparing 'with
project” and "without projeét"'based'upon'the future traffic volume
on the road. Hoﬁever for the following voad links 1t was decided
to ‘estimate the indirect’ benefit through the producer’s surplus

benefit.
a) Road links ‘with present traffic volume (ADT) less than 60
eduivalent 4-wheel vehicles. '
b) Road links with no 4-wheel vehicle operation at present.

The indirect benefit was changed into the Ffuture traffic volume
and the VOC reduction benefit was estimated.

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

Table 2-2-1  VEHICLE OPERATION COST ON KABUPATEN ROADS -
o o - | | (xy1)
SURFACE CONDITION  SEDAN BUS  TRUCK  MOTORCYCLE

ASPHALT Goop . 104.7 86.2  85.4 15.9

Fair 125.5 101.0 98.0 18.2

Poor le4.1 - 135.2 138.5 722.8

Bad o 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
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATED BY,THE PRODUCER'S SURPLUS
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2,2.2 Benefit

The benefit estimation .was cérriéd out for each Kabdpaten road,
Table 2~2-3 shOGS' a- sample of the re#ult qf bgnefit_ estimation.
In the table "sﬁrplus" and “VOC" show the estimation.méthqd_utiliggd
and 11 A, IIT B-1," III B-2 and III G show the road giassification.

Table 2-2-3 _
_RESULTS OF BENEFIT ESTIMATION

KABUPATEN @ KOLAKA

. { 10008upiah ) -

b boOLINCT ) LINKZE LMK 31 LINK $0. LINKS Y LINKB I LIMT | LINKBI LINK9 1 LINK 108

| (IS 11 O B 3 Hm oL l_ Ioe-3-+ pe-r b e e b HIE ) nie-21

| YEAR | vic | 'S!_er.lusl g ¥ vac |} VOC 1 - Surplus | Sorplus | Gurplus § Surplus | Surplus |

I 1988 t 0t N A ¢t ot . 01 L 01 ¢l ¢
11989 1 b3304 | 12821 4T L 09476 10 1283541 24835 11 8¢ 10 et
1990 1 &7978 | 1324 1 25670 ¢ WATB92 1 A3TNET B 1ALS9 1i a1 Ui 6330 |
L1991 1 H8sa ) 1526 | 2M91 b 791555 4 146381 153578 4 L 1} Hi 1308 1
1992t 754241 - RSeT-0 2B92 0 DAOBRA 1. MN3ERY U 17Z8M4 1 31 8¢ 4 Hi T
11993 1 gos09.t - 1936 1 . 30526 1 Q883310 14300 1 19L408 | L D P 0| 8526 ¢
L1996 1 BR226 1 21491 - AWl WNOT 1 1IN0 1 s ) 1 - 891 " 7992 1
11995 8 90830 1 28720 BAXAZ T 49RM o igdsEl | 27| 151 971 771 HosY |
1 1996 1 93A4L ) 2414 1 3R32T 1 OB0S700 | 193170 1 2634890 - 171 97 1 S YR N VI VO
P19 1t | 2057 1 038502 1 1120330 | 2052191 290i65 i i7 1 71 Wt 13
I 1998 1 107644 | 32391 408BO ¥ 1IBY320 § 217403 1 3MD 171 1051 FLUIE B R Y3 3
| BUM 1 840038 |- 20666 | 3IBY4B 1 9201440 § 1699093 1 2110913 %01 &9 1eb ¥ . 78203

LLOST | 73689 1 9994 1 A54707 1 SORGTAD 3 TeEIZ 1 VASAZG 1 2518l 1 -ZBAST 1 A% N 19437 1
Pofka b RRIBN D -fb6h | 25785 1 62704 | IES30 1 252161 35941 35550 -390 1944
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3.1.1.

.2

Chapter 3 ENGINEERING

3.1 Design Criteria and Specification

Geometric Design Criteria

Currently a technical standard . for improvement of - Kabupatén roads
i.e. PELUNJUK TEKNIS INPRES PENUNJANGAN ~JALAN KABUPATEN, TAHUN
1984-1985 is established by.Bina=Marg3. ' .

The geometric design c¢riteria iﬁ the_abpve standard are recbmmahded-
to be édopted in:_general‘ for the Projéct, ' Followingi:diSCUSSions
with Bina Marga, exceptions to this are  allowed  for Paﬁeﬁent width
and pavement type . to minimizé'tﬁe construction cost of the Kabupaten
road imprpvement,_if ﬁecessary. The geometric design criteria adopted
for the Project are shown in Tablé_B-l-I. The typicél cross sections

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

Loading Specification

The LOADING SPECtFTCATIONS FCR HIGHWAY BRiDGES BY PIRECTORATE GENERAL
BINA MARGA is uéed in pt{ﬁéiﬁle as the basic specification of loading
and. the TEGHN[CAL STANDARD FOR KABUPATEN = ROADS ccmpiled ‘by Bina
Marga shows that the design 1i§e load for bridgés oﬁ'Kabupéteﬁ'roads
is 707 of the Bina Marga live .rcad. Hoﬁever, after disﬁussions
with Bina Marga the folfowing_loa&s were decided as the'design live

loads for the standard Bridges of Kabupaten vroadds:

a. ISOi of Bina Marga live load (hereinafter BM 50) is appliéd for

concrete and timber bridges on roads of 111 A classification.

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

Y11l B-1, 11I B-2 and 11T C classification.

38-29



g ¢ 9 7 €3TTNCES. | WEHYO
= £ or s
7 ki € 3 IRFREAFE | a¥oy
g 0t 01 Tl HORINIR | Svm 20
T T 7T 5T “TTaveIcad IEOTY
e | 0w | gy sty | o _ €'g 05 | sv¢ g g 6’9 [ 0% 09 WOHININ EIQIA
occ | g g <5 |ce | oss s | sz 08 06 | 06 o-01] =Tieversza | M gze avou
c'o | g0 Lo $°0 | sL70 01 o | o0t1 0°1 €40 ] 01 f1 z&ﬁzﬁ_r 0 CELGIN
VN v TR s S A 2 "1 ] 01} 871 0°1 <1 ¢'1 RN 07T FIEVEISEC | CINOES
oc¢ | oe {0 s¢ | sg ¢ g g ¢ ¢y | S Sty ROMININ | HITIN
c'g | s | o<t sty | gty Sy Sy Sy Sty 09 69-1 0-% | . =IEVEISIC : IRTHIAVE
91 | w1 a z1 16 ¥ oT |8 b L 01 L L RORIXVR |, (ORIIIRITD)
- - Ja
v | 8. | . ¢ R E ¥ 8 9 ¥ 8 K 7 TTEVEISEA INZICVED
zevoizovse sv | 0€ L] 06 | 08 L,EE.| of o€ ot | ot o RORINIR | ooy G234S
S7evs . . . ; ) g
ey | OF 0s 0€ 0y 09 0¢ 0y 0L 0y | 09 0L 2TIVEISIA : N9I53C
I PR R 4T +1 4T +1 +1 +1 1|+ +1 SARVT DIISVUL
{ : B
SRONTY  ,....| ONITION| SOONTV, . -|ONITION| SOONTY| ONTTION| SRONTY INTTIOH v 9w I
Jiwnowi  XTTIE oz fviz| -wnoW ATHIE [of 1via) -zsaow|  TTIE|or zvia) -pweow ATHR)or rvi AR :
. (a2p 3¢
o¢ 0§ - 00T 00z - 00§ 00S - 000f. sBziear 1294 Yl QT 3IS¥I9303)
_ | PR Iqv : THOTIOA DIZIVEL
TIAVED TEAVED (FTONIS) TVIS ITVHESY | (E1E000) TVIS ITVHSY 3331 ZOVAENS
5 IIT SSYI0 7-g 111 SSVID 1-€ III-SSVID ¥ 11T 85V NOII¥DIJISS¥ID av0X

SavV0od éﬂH¢mDm¢M mom ﬂHwaHFMU NOIS3A

-m.mﬂan

38-30



=3 G Z5ENCT ISYE 8NS

wQy ————ere . e
- wiZ 332053 I39E kil
. [ 7=}
- (=)
—— j g \eona
g T -
wEL o Tes
) i - 1 -_—=
f. - B Y ~ a L
=T L — L
w3 [3IENIS; SNISS 350 ZoviEns H
>
| I ] i i [
: ; ] : i : TEoe g = [T i wesT T =ego v
VEs ¢ =Dt ¢ WeST TLOgET TaEo
20 SEYTS . . ) == Il gS¥7I2

38-31

MITEMIL SNONITLNOONW
NI NMITHG SIS

Y

eI _
57 (T GO0 OGS 380 SHIES 3

(@1

E

3
-
c

el

|

[#]

T PITL= T HCT'Y

v i 85Y10

SNOIZIDIS S50Y0 .aV0Y QYVQNVIS



3.2 Pavement'nesign

3.2.1

Desigp Conditioﬁé

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

_the pavement structure of the Kabupaten roads seems ‘to have been

determined without adequate desxgns, therefore the Kabupaten roads
generally have 1nsuff1c1ent capac1ty. The standards generally usged

for hlghway pavement deslgn such as Road Note 29, Road Note 31 and

AASHTO are not suitable for Kabupaten _roads with small trafflc

volumes and loads.

Therefore formulae. suitable for the pavement design of Kabupaten

roads are 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 thickneéq is designed for each road classification
the design traffic volume .of which the target year is 1998, is

'adopted for each classification as follows:

Road Classification Design Traffic Volume (vpd)-
IIT A 1,000
1II B-1 ' 500
- I1TI B-2 200

ITI ¢ 50

2) Strength of Roadbed

The CBR value of the existing rocadbed is a very important factoy
for the pavement design but no results are available from CBR

tests on the Kabupatén 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 Payvement Structure

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

Fig, 3-2-1 ' ' PAVEMENT STRUCTURE .
e L e (em)
CBR e ___ROAD CLASSIFICATION .
I A 1B~ He-2 uic
franmy E -
r...
& 1o © <
N I«

id

i

SURFACE DRESSING { ASPHALT )

i1

T

" BASE COURSE (CRUSHER - RUN)

SUBBASE COURSEGSANDY GRAVEL)
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3.3 Design of Bridges and Other Structuves

3.3.1

Standard Bridge

There are so many bridges to be improved or to be constructed on the
Kabupaten: roads ‘in the Project Area that it is very difficult to

prepare  an  individual ' design  for . each bridge. Therefore,

'standardxzatlon is recommended asg belng necessary for. the bridge

de51gn thh concluslons as descrlbed below.

(1) -Brldge Tyge

1) Superstructure

. The f0110w1ng two types have been flnally selected with the
'agreement of Bina Marga after studylng the actual rural
conditions of bridge’ construction. Fig. 3-3-1 shows the

cross sections of standard types.

a; Timber béam bridge = (hereinafter timber bridge) for
roads class ITI B-l, III B-2 and IIL C. |

b. Reinforced ' concrete 'ngirder '_bridge {hereinafter
RC-bridge) for roads class IIT A.
2) qustructute'
‘Taking account of the ‘actual combinations of super and
substructure types noted from the field survey, the

following two types are recommended as standard ‘because of

ease of construction and economy.

a)  Timber pile bents for timber bridge
b) Rubble in Mortar masonry for RG bridge

3)  Foundation

" There is no information of subsoil conditions in the
inventory data., However, timber piles of 20 cm diameter
are generally ‘recommended as piles of this type are in

common use,.

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

condition of the foundation materials,
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3'3.2

(2)

)

Bridge Wiﬁth
The_effeqtive bridge widths for the standard bridges have been

decided as follows through discussions with Bina Marga

_conaidefing the actual width of Kabupaten roads:

a) Timber bridge: 4.0 m in generai
b) © RC bridge { 4.5 m in general
Span Length

The3fange'df span lengths are determined as:

" a) Timber bridge: 3.0, 5.0 and 8.0 m

b} RC bridge = : 3.0, 5.0, 10.0 and 15.0 m

Other Structure

Culverts andrrretainihg.'walls shown in Fig. 3-3-2 and Fig., 3-3-3

are recommended as standard structures.

(1)

(2}

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 c¢m X 80 cm

_Retaining Wall

The follbwing two types of retaining walls have been adopted
because of ease of construction, economy and familiarity in
Indonesia. .

a) - Rubble ‘in wmortar retaining wall

b) Timber retaining 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 Equipment Types

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

construction Twethods, i.e, equipment intensive method and labour

‘intensive method construction methods - for maJor works were basically

denlded as shown in Table 3-4-1.

Table 3-4-1 © CONSTRUCTION METIIODS FOR
' ' MAJOR WORKS

METHOD ' ' : - " WORK TYPE

Equipment Intensive : o Earthwork; Base Course and
' Subbasge Course

Labour Intensive : : o Surface Dressing, Drainage,

Bfidge and Other Structures.
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3.4.1

3.4.2

Pointe to be Considered for the Selection

Full consideration was given to the following points in studying the

selection of equipment type.

a.

=5}

Most of the constructlon in ‘the Progect is pavement works for

road 1mprovement.

The pavement width adopted is equal to or less than 4.5 m and
therefore 1alge sized equlpment is omitted from the selection

process.

Equlpment should ‘be capable of w1th standlng the heavy ralnfall

and poor soil quallty. N Equipment ~ for construct1on in swampy

‘areas is con31dered if necessary.

Uniformity = of equipment types with existing equipment is
considered  to- facilitate repair of the equipment in the

provincial work: shop.

Since the scale of the construction is small and tramsportation
of equipment .will frequently be necessary, wheel type equipment
has been selected as much as possible as this can move by itself

or by being towed.

The road 1like to be improved are scattered all over the
Kabupatens and therefore a low bed truck 'qr equivalent is
necessary for transportation.of crawler type equipment. It is
desirable to protect the existing pavément 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 Eguipment 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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Table

3-4-2

TYPES OF WORK

EQUIPMENT OF ONE WORK GANG FOR MAJOR

TYPE OF WORK'

1

EQUIPMENT REQUIRED

..Sitelclearing in Light

Bush

. Excavation & Embankment

i) Normal Fill

ii) Fil1l by Borrow
Material

S iii) Fill in Swamp

iv) Excavation to
Spoil
Subgrade Preﬁaration

Subbase Course

Base Course

. Cement Stabilizing

Surface Course

. Concrete

“Bulldozer 90 HP

Dump Truck 3.0 Ton.

.Bulldqzei 90 HP

Vibratory Roller 4.0
Ton {D&T) -

Bulldozer 90 WP
Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP
HWater Tank Truck
4,000 Ltr

Bulldozer.90 Hp
Wheel Loader 1.2 m3

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

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

Motor Grader 75 HP
Vibratory Roller 4.0
Ton o

Portable Crusher/Screens

30-40 Ton/H

Motor Grader 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flat Bed Truck 3.0 Ton

Asphalt Sprayer
850 Ltr
Tyre Roller 8-15 Ton

_Portable Crusher/Screens
30-40 Ton/H

Concrete Mixer 0.5 m3
Water Pump 200 Lir/Min
Goncrete Vibrator

3.3 np

C1-

1-
1-

1~

Wheel Loader 1.2 m3

Water Tank Truck
4,000 Ltr

Wheel Loader 1.2 m3

.Vibratory Roller

4,0 Ton (D&T)

Dump Truck 3.0 Ton

Water Tank Truck
4,000 Ltr

Water Tank Truck
4,000 Ltr

Water Taﬁk_Truck

4,000 Ltr

Vibratory Roller
4.0 Ton (D&T)

Road Stabilizer

Water Tank Truck
4,000 Ler '

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton

Hand-Guided Vibratory
Roller 1000 Kg
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MATNTENANCE

TYPE OF WORK

Road

Bridge and Other Structure

"~ EQUIPMENT REQUIRED

1~ Motor Grader

1- Tyre Roller 8-15 Ton _

1+ Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton

i~ Dump Truck 3.0 Ton

1- Flat Bed Truck With Crane 3.0 Ton
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3.

5

3.5.1

2

3.5 'Qorkahop and Laboratory

Poiicy of the Rabupaten Wdrkéhbp

A workshop will be providéd for each Rabupaten. The. function of
the workshqp is to cope with requests from the éonstruction site.
The main service will" be routine maintenance while the secondary._
service will be light repairs which can be carried out by changing
parts Dlsmantling and assembling of units which need settlng or
ad]ustment using special equipment or facilities will not be carried
out in the Kabupaten workshop. Such repairs are planned to be carried

out_ by the provincial workshop or the regional Workshop of Bina
Marga.

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

1) Admxnlstrat1on for and storage of equipment
2} Routine maintenance and light repair of equipment
3) Storage and supply of spare parts 7

_4) Operatlon of equipment includlng crush]ng plant

WOfkshop Equipment and Tools

Equipment and tools for the workshop are recommended as shown 1in

Table 3-5-1.

Table 3-5~1 _WORKSHOP EQUIPMENT AND TOOLS

PESCRIPTION | - QUANTLTY

Upright Drilling Machine-
Blectric Nand Drill

Electric Portable Grinder

Bench Electric Grinder
Engineer's Vice

Setl

1
3
i
Disc Grinder ' 1
| 1
!
DC Flectric Welder with Engine i

1

Portable Hydraulic Jack, Screw Head

Uydraulic Jack : U

Grease Gun

i
Suction Pﬁmp for Uil Recovery 2
i

High Pressure Grease Pump

continued
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DESCR1PTION : QUANTTTY

Drum Opening Spanner
Silicon Normal Charger

Tyre Changer Air Operated .-

— o e

Tyre Service Tool Set
Tyre Pressure Gauge
Automatic'Tyre”Inflafor'
Plug Cleanerxr and.Teéter
Mechanics Tool Set, Heévy Equipment'
Mechanics Tool Set, Large Vehicle
Portable Air éompressor .
Electric Cord Reel, IS_AQ 50 m
0i1 Measure, Polyethylene.
Funnel 200 mm, Steel;
Hand Truck {(Cart), 4-Wheel
Nyion Siing, 10 ton
Chain Bloék,.l ton

" Wire Rope (for sling), 1.8 tom

Wire Rope (for sling) 3.2 ton

::—‘MMMNHL»JM»—-'H»—»—M'H‘H

Generator

3.5.3 Laboratory
For quality control of construction in the Project it is recommended
that a laboratory is provided- for each Kabupaten. For each
laboratory, provision of 1aboratory'test equipment for the following

rests is recommended:
¥

- Physical characteristic, compaétioh and strength tests for

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

in the laboratory a fixed water tank should be provided for CHR

tests and curing of concrete specimens.
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The prpposed'labdratory equipment is listed in Table 3~5-2.

Table 3-5-2 - LABORATORY TEST EQUIPMENT

DESCRIPTION

QUANTITY

Soil Moisture Test Set (JIS A1203)
Liquid Limit Set (JIS A1205)
Plagtic Limit Set (JIS.A1206)
Compaction Set (JIS A1210)

CBR .Laboratory Set, Mechanical (JIS A1211)

Sand Density Apparatus (318 Al214)
‘Aggregate Test Sieve Set

Portable Cone Penetiometer
Compression & Bending Test Machine
Cylinder Mould (JIS AL132, 1108)
Slump Test ‘Apparatus (JIS A1101)

M N e e e e s e e e e

To conduct the surveys necessary for .road and structure construction

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

the surveying equipment listed in Table 3-

5-3 recommended.

Table. 3-5-3 SURVEYING EQUIPMENT

DESCRLPTION

QUANTITY

Transit
Level

Staff

1
1
3
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Chapter & CONSTRUCTION AND MAYNTENANCE COST ESTIﬂATIONS

4.1 Unit Price

With regard to the unit prices of materials and labor, the data were

collected from each Kabupaten through Bina Marga.

The collected data

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

then finalized.

4.1.1 Unit Labour Price

The wunit -labour prices of Kabupaten Kolaka and other Kabupatens

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

Table 4~1-1 UNIT LABOUR PRICE
: _ : _ _ (Rp)
KABUPATEN MAN SKL CAP =~ MAS LAB ° DRIV OPE
LAB : o S .
Muna 2,500 2,250 3,000 3,000 1,750 2,060 2,500
'Kolaka © 3,300 3,000 3,500 3,500 2,200 3,000 4,000
Average 2,900 2,625 3,250 3,250 1,975 2,500 3,250
Notesg : _
MAN : Mandur
SKL LAB : Skilled Labour
CAP . : 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 Kolaka

together with for other Kabupatens in Sulawesi Tenggara Province.

Table 4-1-2 " UNIT PRIGE OF MATERTALS

- o L (Rp) -
MATERTAL UNIT ~ MUNA KOLAKA AVERAGE
Bitumen L 300 400 350
Asphalt oil L 800 850 825
Gasoline L 250 250 250
Sand M3 7,500 4,000 5,750
Cement o bag 5,000 4,750 . 4,875
River Stone . ~ w3 3,500 5,000 4,250
Steel moulds Set 8,500 8,500 8,500
Timber | ¥3 125,000 110,000 117,500
Paint - _ L 3,000 . 3,000 3,000
Reinforcing Steel  Kg 750 800 775
Tying Wire  Kg 1,200 1,200 1,200
‘Bquivalent Royalty M3 250 250 250
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4.1.3 Hourly Equipment Cost .

The hourly eqﬁipmeﬁt cost for Kabupaten is shown in Table 4=1-3,

Table 4~1-3
HOURLY EQUIPMENT COST
PROVINCE t BULAWEBT TENBGARA
EABUFATEN 1 KOLAKA ’
{ UNIF ¢ R ) CohEs )

CODE  EQUIPHENT NANE CLAGS ¢ - LOCAL COST 19 (¢4 FOREIGN EOST 3w TOTAL

ND _ OWERSHIP OPERATION SUR-TOTAL COMERSHIP OPERATION SUB-TOVAL geikil
Butldoter . 120 fp IR 12,640 13,049 7,74% 0 1,048 8,817 21,888
Bulldozer/Ripper {20 e 8 (3,876 14,144 8,499 1,613 fa,142 24,254
Suasp_ Bulldozer 120 Hp T4 13,925 14410 8,879 . 1,486 10,565 24,919
Bulldozer 90 HP . a7 8,59l 8,862 4,914 6h3 5,517 - 448
Butldozer/Ripper - 90 Wp - 92 9,195 9,487 5,299 {,008 6,303 15,792
Bulldazer 63 WP 193 6,238 5,431 3499 A2 391 10,402
Bultdozer fRipper &5 up oML a0 891 3,819 1% 458 11,458
Swanp Bulldoier 90 Wp % - 9,185 9,476 5,704 1,003 6,287 15,783
Bwanp Buiidozer &5 Hp 123 &,511 §,800 £,049 I L,8{7 11,617
Hotor Grader 110 WP | 14,020 1140 8919 1,344 8,233 19,634
Hotor. Grader © T3 HP 263 7,354 7,817 4,778 907 5,606 13,503
Kotar Grader 65 HP 237 6,65 5,887 4,299 BIb 5,315 12,002
Road Stabilizer H=1050 a 13 3,483 3,93 8,5 35 5,029 12,945
Vibratory Roller _ 4§ ton 160 - 3,300 3,461 2,099 3% 50 6,781
Hand-guide Vib. Roiler 1609 Kq 128 405 133 8 3t 880 1,613
Tire Roiler _ - g-15 ton 17¢ 7,24( 7,412 3,106 104 3,210 10,672
Vibratary Roller {(04) 4 ton C1e0 3,300 3,40 2,899 ¥ 3,90 6,751
Hand-guide Yik, Roller 600 Kg R0 A4 54 &00 22. 821 1,136
Rough Terrain Crane 10 ton 3 12,88 13,397 10,03% 12 o800 24,198
Hydraulic Excavatory Hheel 0.3 a3 227 7,107 7,934 1,109 554 4,663 12,597
Hheal Loader 1,203 |/ 8,3 8,8 7,019 97 7,96 16,750
theel Loader 0.3 a3 123 2,928 3,050 2,269 304 2,575 5,623
Water Tank Truck 4000 Itr. 13 2,792 2,983 g68 171 993 3,918
Fuel Tank Truck 4000 Itr, 133 2,1%% 2,932 882 129 1,011 3,943
Bump Truck 3.0-ton 221 3,530 3,751 i,469 216 1,683 5,436
Flat Bed Truck with Crape 3.0 ton 95 3,028 IR Lus . 136 B85 4,989
Durp Loader Truck 12 tan U2 18,48 18,495 3,837 129 3,966 22,682
Durp Truck 5.0 ton 3N 5,818 6,047 2,189 S 2,511 B,458
Flat Bed Truck 3.0 ton " 2,313 2,524 363 42 505 3,229
Portable Crusher/Screening  30-40 t/h 1,034 21,372 22,406 19,800 2,538 21,338 43,744
Concrete Hixer 0.5} 810 2,522 3,332 5,400 W 5,807 9,1
Water Pump _ 200 1/min 29 - 25% i 188 b 194 482
Concrete Yibrator Liwo 12 i 234 -3 2 13 109
fsghalt Sprayer : 850 itr, 153 782 935 1,020 1ag 1,170 2,105
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4.2 Unit Construction Cost by Work Typé

4.2.1 All Works Except Bridges

The unit construction costs by.wofk type, excluding bridgé'coﬁakguéi
tion costs, have been estimated using the combipation of . equipment
.described in CGlause 3.4 and the unit prices already listed. ‘The

results are summarized in Table &-2-1.

Table 4-2-1 UNIT_COST BY WORK 1YPE EXCEPT BRIDGE WORK
FROV s BULAKEST TENGGARA KaR ¢ ROLAEA
{Rp)
ITEN uRIy LucAL FOREIEN 018
Site Clearance in Light Bush ¥ 186 9l . 297
‘Bubgrade Preparation ' Y, U T I
Normal Fill : 83 1,12 - Bhb 2,578
FIll in Bwasp al 2,581 1,058 -~ 3,b1Y
Hornal Excavation to 8poil &) 1,002 323 1,507
Sub Base Course ' al 3,40 1,355 4,595
Base Course : al 4,441 2,310 b,251
Shouider - a2 w 144 148
fisphalt: Patching : 2 30 {,518 5,459
Surface Dressing (Single) Y] 654 - Thb hin
Surface Bressing Double) 8?2 B3 1207 2,020
Earth Drain = - | ' [l ook 120 1,108
Earth Drain in Swasp (by sachinel - ol 1,223 76 . K0t
Pipe Culvert DAOcH K 45,535 TNIT 80,954
Hasonry Culvert {BOxBGca) . ] $2,B4 . 38,043 100,89)
Retaining Kall and King Hall (Tlaber) a2 1Z,B810 - 13,054
Retaining Wall and Hing Wall (Rasonry) 'M 45,000 11,820 3,890
Gabion Protection '} 19,908 S 1,02y
Hanual routine saintenance of road B . 7,260 167, M8
Routine maintenance of earth road Kn 0,612 38,004 133,414
Routine saintenance of gravel road ke 193,041 88,384 281,425
Routine eaintenance of asphalt road ’ Ka 394,100 151600 549,900

....................................................................................................
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4.2.2 Bridges

The unit construciion costs by Bridge type including the cost ‘of
demolition of exlsting bridges are shown in Table 4-2-2,

Table 4-2-2 BRIDGE COST
FROV ¢ SULAWEST TENBGARA EAR @ KOLAKA
{Rp}
ITEH HH] Ol FIRE1EN 10TAL
Buperstructure {TisberySpan 3s3l0Td - a2 47,52 4,004 52,008
Superstrocture {TiaberjSpan Sa;107) a2 53,080 §,509 57,569
Superstructure {TisheriSpan Bag10T}.. A2 - 70,104 5,922 76,22
Superstructure (Tisber;Bpan 3njBHS50) &7 59,420 5,049 b4 467
Buperstructure {TisbergBpan SajBHSCH a2 bABEY . . 5470 70,340
Buperstructure {Tisber;Span BajBH50) 2l 472,210 5,913 A, 4s -
Superstructere {ConcretesSpan JugBHI0). n? 54,424 30,442 - 144,Bbb
Superstructure {ConcreteSpan Sappisel 82 55,520 160,977 454,897
‘Superstructure (Concrete;Span Bejprdsl - n? 57,623 109,933 . . 167,556
Superstructure {ComcreteyBpaniOajBH50) - a2 £3,018 - 124,768 - 107,846 -
Superstructure (ConcretesBpaniSayBliset w2 48,035 144,857 214,892
Substructure tPizrjfor Tisbery101) i N7,59 . 1,996 455,515 -
Substructure Nbukyfor Tisberpidft Ho - 1,154,109 172,146 1,326,255 -
Substructure {Pierjfor Tiaber;BNS0) WO b4, 080 5b,242 - b70,302
Substructure {Abutyfor TiaberBH0) COND 1,302,584 192,243 1,494,827
Substructure {Pierytor Concrete;BH50) HD  §,698,484 73,575 2,172,059
Bubstructure {Abutjfor ConcretegBH50) NO  3,3%8,4%0 994,200 4,592,770
Deavlition of Bridge [T1sber-)Tiaber} a? 13,359 £,552 - 14,91
Beaotition ot Bridge {Visber->Concrete) LY 13,359 1,552 15,11
Denalition of Bridge (Concretel R Y 84, %69 10,510 155,479
Hatntenance of Tiaber Bridge [Hew! a2 H,438 1,233 9,891
Kafntenance of Concrete Bridge {New! a? t,961 2,793 4,754
Raintenance of Tiober Bridge {Exist! N Y 8,052 2,461 {6,514

Halntenanty of Concrete Bridge (Exist) N2 4115 2,404 6,519

____________________________________________________________________________________________________
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Chapter 5 ' RESULTS OF ECONOMIC FEASIBILITY EVALUATION

5.1 Preliminary S$c¢reening

The road links to be improved should be effective for. deveiopmenﬁ'

~of the Project Areéf_ The road'links where improvements were assuﬁed

to be inefficient fot-dévglopment of the Projecﬁ Area were generaiiy

screened out using the following cut-off criteria.

(1) -Very short roads; less.than 2 Km loﬁg,:which'have no conpection
with the trunk road neétwork.

{(2) Roads not connected to the network at any poiht

(3) Unpreferred roads, due to ﬁoor suitabiiify' for _tréhsportafion
compared to other existing alternative 'roaas' serving the same
purpose.

(4) Road in good'condition according to the Bima Marga road inventory
which 1ists improvement projects carried out in the last two
or three years : S '

(5) Roads with asphalt surface in good condition

(6) Urban roads, except those forming part of a longer route

(7) Roads serving single large organizations rather than the general
public

(8) Roads with no inventory data

"(9)  Kabupaten roads also assigned as provincial roads

The road 1links to be screened out in Kabupaten Kolaka are shown in

Table 5-1-1. '

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

 KABUPATEN - : KOLAKA

CRITERIA NO ROAD LINK NO
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5.2 BEvaluation

5.2.1

5.2.2

5.2.3

Prxmary Analysxs

The Kabupaten roads ‘were classxtled by using the foture trafflc

" volume on the road links in 1998, : The primary gqaly91s of the IRR

was carried out using the construction and-ﬁaiﬁteﬁance costs. Road

links where IRRs were more than 10% were def1ned as feasible links.

Rebults of primary analy51s are shown in Table 5- 2 1.

Secondary Analysis

From the 1nfe351b1e ‘road links evaluated by the primary analy91s,
road links where the IRRs were between 1% and 10%, i.e. voad links
which could BeCOme -feasible if sdown graded by one rank, in
c13561f1cat10n were down graded and the costs re- estlmated Using
these costs, a secondary analysis of IRR ‘was carried out. Road links
where these IRRs were then more ‘than 10% were also defined as.
feasible - links. This 'feflécted that even though the road

classification was rather low the road liﬁk éhouid_be improved.

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

Ranking of Feasible Road Links

From the rESUItS'of the primary and ‘secondary analysis, foéd links
where the IRRs were. more than 10% were selected and their NPVs and
B/Cs were estimated. - The ranking of fea51b1e road . links from thé
economlc evaluatlon are decided in the order of the NPVs, i.e. the

1arger 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

FROVINCE  +  BULAWESI TENGGARA  KABUFATEN 1 KOLAKA
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& K S LHIA 14,837 . voe
9w AR ES LS 15.9%9 “Burplus
2 Km T1iIR- 14,700 vue .
22 Km 1A 7.131 0 vno
1 Hme 1118~2 S.123 Surplus
7 Em 111G 0,078 Hurplus,
8 Km i 0,078 Burplus
5 K |8 3§ S 0,078 Burplus
LU < 1R-2 0.078 Burplus
& Em e Q.78 Burplus
7 Km e C 0,078 Surpius
9 Eimn ITIC 0,078 - Surplus
14 Em 11ic 0,078 . - Burplus
& 1 I1iC 0,078 Surplus
& K 111e 0,078 Burplus
O Min e 2.078  Sueplus
& 11ic 0,078 Surplus
& m iic 0,078 . Burplus
&4 Em - 11182 £.,078 Surplus
T Km 1110 0,078 "BSurplus
13 Em 1ric 3,078 - Burplus
% Km 11ic 0. 074 Surplus
18 Em CTiIR-2 0,078 Burplus
P Em 1ric Cn,07e Surplus
& K e 0,078 Surpliss
4 Em t1ic J0.078 Surplus
14 Em S1rie-2 0,078 Burplis
Y Km I11c 0.078 Burplus
o Em FIIC 0,078 Surplus
B i5m 111 0.078 Burplus
4 ¥ 111 0,078 Surplus
T lm Iric 0,078 Surplus
& Km 11100 .078 Surplus
T Hm 111 1078 Burplus
1 fm 1116 0.078 Surplus
1 KEm 111C 0078 Burplus
2 Em I 0,078 Burplus
7 Em Ire 0.078 Burplus .
3 lEm rrie 0.070 Burplus
N I 0. 078 Surplus
6 KEm 111C . 078 Burplus
2 111 0,079 Burplus
O Iric n.o078 Surplus
7 Em I11c o, 178 Surplus
7 Em e 0. 0748 Surplus
A7 1w 11110 0. 070 S Burpiug
4 Fan e 0,078 " Burplus
A4 ¥ 111G G.070 Burplus
3 Fmo 1i1e 0,078 Burplus
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Table 5-2-1 (2) RESULTS OF PRIMARY ANALYSIS

FROVINGE 1 SULAWEST TENGBARA  KABUPATEN 1 KOLAKA

e e ek e T T L R K R N i §y 404 S S 0 e 78 W U U 4 i e Al Wl el e e e et Sl e e T i ST U T R g A

LIN M LENGTH - 'BLABE . IRRUL) " REMARK
51 W He o Lrte o < 0,078 Surplus
52 6 o TTIC 0,078 Brplus
53 TR0 Em B8 §4:55! 0,078 Burplus
54 A Em Ifip-2 0,078 Burplus
550 7oKm CIrIe - 0,078 S Burplus
54 % Emo o ¥IIE-2 ‘0,078 Burplis

CE7 SR Em S & B § 3 P e o Burplus
] I S 3 1) 1110 D078 Burplus
b B iric N gz Burplus.
& 4 B YL 0,078 Surplus:
&1 & Hn TEIC. o.07H Burplua

2 4 Em 1Tie 0.074 Surplus .
&% 1) K O rTICG o 0078 C Burplue
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Table 5-2-2 - . RESULTS OF SECONDARY ANALYSIS

FROVINGE ¢ SULAUEST TEMBSARA KADUPATEN 1 NOLAKA

LINK NO LEMETH LLAGE IRR(Y) REMARI

T N L e L et g T ek gk It e e 3 i 4 S Bt B A A B Bk b b e £ o e

! 22 Ko e feosge von
b2 1 km - IlIc 7.121 - Burpliis
Table 5-2-3 RANKING OF FEASIBILITY ROAD LINKS

FROVINCE @ SULAKEST TEN(E‘GIQRA KABUPATEN @ KOLAKA

LIME  LENGTH  CLASs NP7y B/C " IRK
NP} L (1000Rp) %

a CBO Em o T1IA 3775622 0 3,208 52.901

b 39 Km I1IB-1 273149 1.286. 15,999

5 42 fa I11B-1  1722%1 1,202 14,500

x & Fm 111 43934 1,298 . 16,837

1 22 Ew II1R-1 11479 1,023 10,580
SUM 189 #m 4276475
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