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PREFACE

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

the Japan International Cooperation Agency (hereinafter called JICA).

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

and Bangda of the Ministry of Home Affairs.

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

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

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

implementation programme of the local road development in the Kabupaten.

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

Main Report.

The purpose of the study for the Kabupaten is mainly to estimate the
total Project Cost for the local road development but only limited data
is available for study base. Therefore a detailed survey and design for
the .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 BACKGRAQUND OF THE KABUPATEN

1.1 Topographic and Meteorclogical Conditions

1.1.1 Jlocation and Topdgraphy
Kabupaten Bangka is an island facing the Bangka Strait, 15 kilometers
offshore ‘at the nearest point and 40 kilometers at the furthest

point from the main island of Sumatera. The south coast of the

island faces the Jawa Sea.

The island is formed by tablelands rising gradually towards the
east from the west Idwlands.. Develobment'of thé island has a long
history since the time of Dutch rule and pepper plantations and
tin mining have continued since that time. Pangkalpinang City,
the capital of the Kabupaten is administered as a Kotamadya. A
beautiful shoreline rahges all éléng the east coast facing the

Jawa Sea and presents fine views of the island.

The area of the Kabupaten is about 11,590 square kilometers, inclu-.
ding Lepar lsland which lies towards the south, and is approximately

11 percent of the total of Sumatera Selatan Province. It administers

13 Kecamatans.

6-1



1.

1.2

Meteorological Conditions

The average number of rainy da?s and the average amount of yearly

rainfall in Kabupaten Bangka are 120 days and 2,315 mm respectively,

One year in the Kabupaten consists of- a ralny season and a dry
season. The dry season is from June through October in general.

However this is variable as Table 1-1-1 shows, o

fhe number of working days which is necessary for planning the
construction schedule in chapter 6, is estimated at 240 daye using
the following formula based upon the data shown in the table referred

to above.

Working Days = 365 - Holidays —.Rainy Days + (Rainy Days

% HO;éSBY) + (0.10 x Rainy Days)

Where

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

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

6-2



%59°2 6€1 97T viN 6%0°C g6 TLE'T ST1 LLT°T 01 1¥30L
RAXA ST $17 A/ 1Y €1 8.9 €2 £1€ 71 12qms23Q
9¢T 91 §T€ 0z €S L 011 01 8T¢ $1 F3quaaoN
1T g 012 €1 z8 8 <z g 7t L 1390390
62¢ 6 €8 9 - - L6T z1 501 L xaquardag.
99T 9 19 £ - - - - €8¢ o1 3sniny
11¢ 71 Z07 €1 oe v 5§82 L 06T 01 ATnp
901 91 €91 Z1 0S g 09 9 912 L sunp
- - YAS g1 LT €1 0g 71 A 71 Ley
261 z1 16 bz 9cz o1 L1€ 1 081 L ITady
L8% z1 7S € 08¢ 91 012 8 €91 8 YOIEH
0.L% <1 9¢ € 791 8 061 8 011 L Lieniqeg
621 81 £y 0z g€ 01 0LT g S01 01 Lxenuer
(@) _ () - (o) () : ()
TIVENIVE SAVA ANIVE TIVANIVE S$AVQ ANIVE TIVENIVY SAVE ANIVY TIVANIVY SAVQ ANIVY TIVANIVE SAVCE ANIVY HINOW
7861 £861 z861 T86T 0861 |
NOIIVIS eyBueq : NIIVANIVA
upjBIag BIIIRMNG

SROIIIANOD TVITIOCTOUOILIEN

1-

HONTAOEL

1-1 ®19%1

6-3



1.2 Socio-Economic CGonditions

1.2.1 Population

The population of Kabupaten Bangka in 1984 was 436;68? which was

approximately 8.3% of the 5,259,200 total population of Sumatera

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

The pdpulation dénsity was 0.38 persons per ha which was lower than

the provincial density of 0.49,

The recent annual average growth rate of population of the Kabupaten

“is 2.7% which is lower than the provincial rate of 3.3% and higher

than the

national

rate of 2.2%. This may be a result of

trausmigration programme which has just started in the Kabupaten.

the

The population of each Kecamatan and its proportiom to the Kabupaten

population is shown in Table 1-2-2,

Table 1-2~1  POPULATION BY KABUPATEN
DESGRIPTION POPULATION  AAGR AREA POPULATION  SURVEY
(%) (ha) DENSITY YEAR
(persons/ha)
KABUPATEN: _
MUST RAWAS 397,143 3.1 1,520,000 0.26 1982
MUSI BANYUASIN 860,597 4.5 2,619,125 0.33 1984
BANGKA 436,687 2.7 1,159,184 0.38 1984
BELITUNG 173,379 1.8 462,305 0-38 1984
PROVINCE:
SUMATRA SELATAN 4,944,300 10,368,800 1982
: 5,099,700 3.3 10,368,800 049 1983
5,259,200 10,368,800 1984
Jawa 15.(Excluding _ _
DRI JAKARTA) 91,126,900 1.7 13,159,700 65.92 -
INDONESIA 161,579,500 2.2 191,944,300 0.84 -
Notes

1. Sources:

Kabupaten:

Province :

2. AAGR

Kabupaten concerned with the study.
Jawa sand Indonesiay .
Statistical yvearbook of Indonesia 1984, published by

the Central Statistics Bureau.

: Average Annual Growth Rate.

64



Table 1-2-2 POPULATION BY KECAMATAN

Year : 1984
PROVINCE : SUMATERA SELATAN
KABUPATEN  : BANGKA
KECAMATAN o POPULATION PROPORTION
' ' (%)
MENTOK 46,997 10.3
JEBUS 27,780 6,4
KELAPA | ' 28,324 6.5
BELINYU 46,973 10.8
KOTA SUNGAI LIAT | 74,896 17.1
MERAWANG 28,871 6.6
- MENDO BARAT 22,327 5.1
PANGKAL PINANG 42,579 9.8
SUNGAT SELATAN 24,917 5.7
PAYUNG | 19,814 4.5
KOBA 25,284 5.8
TABOALI ' ' 41,688 9.5
LEPAR PONDOK 8,237 1.9
TOTAL ' 436,687 100
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2.

Land Use

in Kabupaten-Bangka, 565;312 ha of the current available land use
area, which is approximately 48.8% of the 1,159,184 ha_iotai area
of the Kabupaten, is used for living purposes.and for industrial

activity of the inhabitants of the Kabupaten. It is the total

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

The current available land wuse arvea consists. of 552,811 ha of
agricultural harvest area; 5,63; ha of residential area and 6,870
ha of usable open space which are 97.8%, 1.0% and 1.2% of the

current available land use area respectively.

The agricultural harvest area consists of 8,006 ha of paddy fieid,
77,553 ha of plantation and 467,252 ha of  other cultivated area
which are 1.4%, 14.0% and 84.6% of the agricultural harvest area
respectively. ' '

It can be realized from the land use that the main agricultural

production in the Kabupaten is bléntatioﬁ.

6—6
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1.2.3 Agriculture

The cultivated area and food crop pfoduction, in Rabupaten Bangka
in 1984 was 15,836 ha and 54,266 ton respectively .as shown in
Table 1-2-4, Of food_cropé, the area and'pfdduction of péddy which
consists of wet paddy and upland_paddy.ﬁete 10,256 ha and 12,047
ton respectively which are 64.8% and 22.2% of .the total food cfops.
The yield rafe of paddy production is only 1.17 ton per ha. Thus,

paddy is the most predominant agfiéultufql-crop of the Kabupaten.

As fhe table shows, average anﬁﬁai 'groﬁth “rates of area and
production of paddy in. 1981 through 1984 were 16.1% and 11.2%
respectively which show .a  low ﬂevelopment bf.'paddy production.
The production volume of paddy in the Kabupaten shows .a volume
far less than the approximately 57,000ftons of yearly consumptidn
of the Kabupaten because the area of upland;ﬁaddy forms approximately
95% of the total cultivated area in the Kabupaten. Thus the
productivify is quite low. A fundamental consolidation progfamme
of developing water facilities relating to the agricultﬁral sector

will be needed to promote more intensivé productivity of the paddy.

The commodity crops, of which palm, clove (cengke)} and rubber are
major, are prdduced by. the plantations; _Tﬁe area and production
of plantation crops in 1983 were 77,636 ha and 28,227 ton
respectively ~with current grdwth. rates being 3.4% and  5.7%
respectively. Thus the plantation crop: which is an export product
ig important agriculturally. Some changes are expected considering

the international balance of supply and démand.

The population of the agricultural “sector which is’ assumed. from
the employment in the Xabupaten is 51.3% of the total population
as shown in Table 1-2-6. Thus the Kabupaten is an agricultural

Kabupaten.

It is desirable that processing industries which can produce
commodities suitable for  future demand should be established

in order to cope with the fluctuation of - the international

balance of supply and demand.
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Tahle 1-2-4

KABUPATEN : BANGKA

CULTIVATED AREA

AREA AND PRODUCTION OF FOOD CROPS

(ha)

2. Source

: Kabupaten concerned with the study

) ] YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 12,331 5,785 7,349 8,006 8,736 10,256 11.2

OTHERS 7,455 6,197 5,203 5,862 5,416 5,580 2.4

TOTAL 19,786 11,982 12,552 13,868 14,152 15,836 8.1
PRODUCTION

. (ton)

. - YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 7,636 4,536 7,693 9,654 13,269 12,047 16.1

" OTHERS 48,602 46,110 36,230 41,775 52,829 42,219 5.2

TOTAL 56,238 50,646 43,923 51,429 66,098 54,266 7.3
YIELD RATE

{(ton/ha}

_ YEAR : AAGR

ITEM - 1979 1980 1981 1982 1983 1984 (%)

PADDY 0.62 0.78 1.05 1.21 1.52 1.17 3.7

Notes _
1. AAGR : Average annual growth rate



Table 1-2-5 AREA AND PRODUCTION OF PLANTATION CROPS
Year : 1983 '
PROVINCE : SUMATRA SELATAN
KABUPATEN AREA PRODUCTTON AAGR (%)-
(ha) {ton) AREA PRODUCTION
MUST RAWAS 112,803 35,421 1.2 14.4
MUST BANYUASIN . 140,989 40,076 5.1 3.5
BANGKA 77,636 28,227 3.4 5.7
BELITUNG 9,105 3,187 6.8 '11.8
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR
PROVINCE - SUMATRA_ SELATAN
KABUPATEN AGRICULTURAL TOTAL  PROPORTION - AAGR SURVEY
SECTOR  POPULATION (%) (%) YEAR
MUST RAWAS 346,000 397,143 87.1 3.5 .. 1982
MUST BANYUASIN 466,000 860,597 54,2 4.6 1984
BANGKA 224,100 436,687 51.3 2.1 1984
BELITUNG - 173,379 - - . 1984
Notes

L. AAGR

2. Source
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1.2.4 Other Economic Activities

Notable economic activities in Rabupateﬁ Bangka Lare the industries
.r¢¥éted to tin. However, these industries .are based on .foreign
Ainvestment capital,; therefore, due to lack:of dapa'it'is impossible
to. make further _anal&éis of the. ihpéét on the whole industrial

activities in the Kabupaten.

As can be seen from the foilowing figures the production is rapidly

declining due to the recent stagnation of the international market.

1980 : 1984 AAGR (%)
Production {ton) 240,047 : . 50,769 - 32,2

Notes '+ 1. AAGR : Average annuai growth rate

2. Source : Kabupaten data

The fishery sector has a production volume which is more than the
Kabupaten consumption. Judging from the present conditions it is
expected to export  vyearly appfoximately 15,000 tons from the

Kabupaten. The following figures show the current growth'of fishery. -

1980 1984 AAGR (%)
Catch (ton) : 19,084 o 19,453 0.5
Notes : 1. AAGR : Average annual growth rate

2. Source : Kabupaten data

Besides the above mentioned sectors there is a tile industry which
uses the clay remaining after mining tin, however it 1is still a

less advanced industry.

It should be noted that this Kabupaten appears to be an exception as
the economic structure relies upon the non—agricultural sector. It
has become a market-directed structure instead of the monoculture

structure of the other Kabupatens.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road Networks

The provincial road néﬁworks- of Kabupatén Bangka are consolidated
by the regional trunk roads covering most of the 'Kabupateh. One
provincial road runs across the Kabupaten from south to northwest
and the other provincial roads link with this .pfovincial. road to

form networks as follows :

1. Main trunk road : From Toboali to Tg.Kalian via Air

Bara, = Belilik, Pangkal Pinang
(municipality), - = Sungai Liat

(Kab@paten Capital), Puding Besar
and Kuding Gebak.

2. Link road : From Puding Besar to 'Air_ Bara via
Sungai - Selatan and Payung as a

1ink to the above main road.

3, Four service roads : 3.1 From Sungai Liat ‘to Kuding
Gebak via Silip
3.2 From Pangkal Pinang to the
link road. _
3.3 From Belilik to SP.Kerakas

3.4 From Payung to Air Bara

4. Other road : From its junction with the service
road between Sungai Liat and Kuding

Gebak to Belinju.

To provide transportation services réquired for the whole regional
developmeﬁt the Kabupatén foads north of the provincial road. between
Sungai Selatan and Belilik, located at centre of the Kabupaten,
consolidate their networks linking with the regional provincial
roads. In the sourthern regions which are available for agricultural
develophent the road networks have not yet been developed and it
is judged that ‘the road mnetworks in the region should have a

relatively high priority for development.
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1.3.2 Road Inventory

From the road inventory data prepared by the Kabupaten, the number
and total length of Kabupaten roads to be studied in Kabupaten
Bangka are confirmed as 143 links and 1,462 Km respectively. These

figures exclude Kabupaten roads with no data,

According to the data the present status of the Rabupaten roads
“is as follows: -

(1) Density of Kabupaten Roads

The density ‘of the Kabupaten roads 1is 1.26 ;n per ha. This
is higher than the national denmsity of 0.48 m per ha but lower.
than 2.11 m per ha which is the density in Jawa Island,
excluding DKI Jakarta,.as shown in the following table. Thus,

the Kabupaten is presently progressing road development,

Total Length ‘ Area  Density

{ km ) (ha) {(m/ha)

Kabupaten : Bangka 1,462 1,159,184 1.26
Province : Sumatera _

Selatan 2,905 5,760,614 0.50

Jawa Is.(Excluding 27,715 13,159,700 2.11

DKI Jakarta)
Indonesia 92,038 191,944,300 0.48

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

for the Kabupatens included in with the study.

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

Bureau

(2) Kabupaten Road Surface Type

The type of surface on the Kabupaten roads in the Kabupaten

is shown in Table 1-3-1.

The legend used in the table is as follows:

ASP : Asphalt
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Table 1-3-1(1) EXISTING ROAD LENGTH BY SURFACE TYPE
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Table 1-3-1(2) EXISTING ROAD LENGTH BY SURFACE TYPE
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(3)

KRK : Gravel/Stone/Telford/Water Bound Macadan
TNH : Earth
LL + Others

Gomparison of_the'proportibn of surface type in the Kabupaten

with other regions is as follows:

ASP KRK ' TNH/LL
Kabupaten : Bangka. 17.5 . 0.7 91.8
Province : Sumétera : - S
Selatan 13.7 10.7 : - 75.6
Jawa Is.{(Excluding 56.2 25.0 18.8
DKI Jakarta) '
Indonesia 26.0 26.6 47. 4

Thus, in the KabUpateﬁ the_prbportion of Kabupaten roads with.
asphalt surface is lower than either that of Indonesia or
of Jawa Island. The proportion of low grade roads such as
earth roads and others is digtinctly high, This méans thar

the road classification in the Kabupaten is low.

Surface Condition of Kabupaten Roads

The surface condition of the Kabupéten roads classified as
good, fair, poor and bad which .are shown as BA, Sb, RU and

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

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

is as follows:

Good Fair Poor Bad
Kabupaten : Bangka 42.5 35.1 . 16.1 6.1
Province : Sumatera _
Selatan 43.3 '31.7 “17.3 7.7
Jawa Is.{(Excluding 45.6 29.8 19.6 5.0
DKI Jakarta)
Indonesia 43.5 21.8 21.1 13.6
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Table 1-3-2 (1)

EXISTING ROAD CONDITION BY SURFACE TYPE
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EXISTING ROAD CONDITION BY SURFACE TYPE

"Table 1-3-2(2)
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1.

3.3

The surface condition level of the Kabupaten roads in the
Kabupaten is similar to that of Indonesia and of Jawa Island.
The proportion in good or fair condition. is relatiVely-high;
Therefore, it seems that road maintenance is carried out

diliggﬂtly in the Kabupaten.

(4) Terrain Conditions,of Kabupaten Roads

The difficulty of road improvement is mainly dependent wupon

the terrain conditions.

The terrain conditions of the Kabupaten voads, classified
as flat, hilly, mountainous and 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
72.0% flat, 20,0% hilly, and 8.0% swampy. There 1is no
mountainous. area in the‘ Kabupaten are 'road construction is
anticipated to be mnot so difficult because of .the small

proportion of swamp.-

Bridge Inventory

A bridge inventory showing the existing condition of bridges on
the Kabupaten roads in Kabupaten Bangka was pfepared by the

Kabupaten.

The bridges 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 1-3-5 indicates a total of 571 bridges
with a total length of 4,594 m of which 346 or 60.6% are timber,
146 or 25.6% are concrete and 67 or 11.7% are others. Steel bridges
account for 12 or 0.4% of the total. On the other hand, 23 bridges

with a total length of 206 m are required to be newly constructed.
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Table 1-3-3(2) EXISTING ROAD LENGTH BY TERRATN CONDITION
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- Table 1-3-4 NUMBER AND LENGTH OF BRIDGLS
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Table 1-3-5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPR
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The number of existinpg bridges by span length iz as follows:

Bridges-Type

]
Timber 197
Goncrete 76
‘Steel 1
Others 34
Total 218

G

208

@
83 4
21 4
4 Z
10
118 11

-~ Span Length {m)

(2
3
.

4 (6 (18 (20 99 ITotal,

-

gt

1

1

1

1

Thus, most of the existing bridges on the Kabupaten roads

and concrete and the majority of spanlengths

of 3m to 5 m.

624

is within

1 346
- 145
-
- 67
1 569

are timber

‘the range



1.3.4 Traffic

Inventories of the average déily traffic (ADT) on the Kabupaten
roads in Kabupaten Lampung Tengah were prepared -by the Kabupaten
_éud'are shown in Chapter 2. |

From the inventories, total value of average daily.trips-by vehicle

type and their proportions in the Kabupaten in 1985 are summarized

as follows:

SEDAN BUS TRUCK MOTQR- TOTAL

o L L - CYCLE o
Total Trips 1,967 45 989 14,585 10,301
Proportion (%) 11.19 0.26 5.62 82.93 100.00
Source : Bina Marga Inventory

The proportions of registered vehicles by vehiélertype are as follows:

SEDAN BUS TRUCK MOTOR- TOTAL
R - R _CYCLE .
Proportion (%) 0.00 0.9]1 12.89 86.20 100.00

Source : Kabupaten.

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

From the above tables the following can be observed:

= Number of total trips might be underestimated

- . Proportions are probably reasonable,

Essentially, for estimation of future traffic 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. reconmended in chapter 3 of the Main Report.
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Chapter. 2

ESTIMATIONS OF FUTURE.TRAFFIC VOLUME AND BENEFIT

3.1 Puture Traffic Volume

2.1.1

Traffic Growth Rate

The traffic growth rate used for estimation of the future traffic

volume on Ethe Kabupaten roads was estimated by the following

calculation process.

Growth of Production Basis "A"}

Annual Population Growth Growth of the Total
of the Kabupaten X Cultivated Area

Growth of Productivity "B"

Paddy Field Area Production per ha

\J/Crowth of the Total Growth of the Paddy

Traffic Growth Rate: Initial estimated figure:

CR* =\/K‘E_§g

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
PROV. 1 SUMATERA SELATAN KAB : BANBKA
A) Browth Rate of Population ¢ 2.70 (%)
BY Growtbth Rate of Cultivated fwrea 3 3.60 (%)
£y BGrowbth Rate of Rice field ' 230 (%)
D) Growkth Rate of Rice vield rate t 2,20 (D)
£}  bBrowth Rate of GQDF / capita t 6.70 (4)
a)  Geometrical Mean { A x B ) s 3.15 (4}
)  Geometrical Meag (0 x D) ' 2 2.25 (%)
) Geomegtrical Mean { a b)) H 2.70 {4y
d) Geometrical Mean ( ¢ » E ) H 4,48 (L)
YRAFFIC GROWTH  RATE : 4.68 (%)
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L2.1L.2 Present and Future Traffic VYolume

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

Project life time of ten years were estimated by the following
formula :

Tn Te (1 + )0

Where

Tn : Future traffic volume n years later

Te Traffic volume in.1985

r : Traffic growth rate

The results are shown in. Table 2-1-2 together with the traffic

volume in 1985.
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Tahle 2-1-2 (1) EXISTING AND FUTURE TRAFFIC VOLUME

PROY 1 SUMATERA SELATA - KAB 1 BAMGRA _

BP0 ¢ 172

1 ENVENTORY (1985) { RATE - { AFTER £3 YEARS (1998} { CLAS8 |
LINK WD} HBL  BUS TRUK  SPR TOIAL 1 P OHBL  BUS  TRUK  GPD YOTAL | i
1 19 23 e B2 . 12 1 4 i 34 £ 3. 143 - 03 1 1Hg-i |
71 8 18 3t FLINNS | O I ) O h]| 33 58 134 08 & 1M1}
3 4 b 5 38 14T 1 i 9 59 62§ 1118-2 4
LI & 3 4 0 3304 t 3 i 12 83§ fg-2 14
A 8 ] 12 32 K1 B DO A 14 i 1 i 9 1 HIB-2 L
61 i b L] 45 R I IR ) 1 1} H #2 67 F.IIB-2 |
7T 1 ) 0 ] 40 LI I A I 0 it 72 o021
81 2 17 H [ I B P i7 3 b2 138 208 1 ddte-1 1
¢ 1 3 28 17 (LI ¥ LT N P 36 il 315 A4 F -1
01 19 PLI:: (LU VT I Y A 3 LM 1 I T I 1
1ot 24 14 32 [ ¥ I N 7 A 1 9 W ML A5 I
171 2 2h 34 g8 133t W L i 82 157 240 b IHB-t
B 21 19 i EUIR V- T B I O 39 34 &9 110 2 1 1NB-) L
1§ 1 o 18 TR ;I Y0/ S R TN 1 N 1§ N 1T B 1+ 3 O 11 T O
15 i L b 83 1% 2 P 4Tt 13 1l 1y 270 51 THA
16 1 Tl N B 162 1F L LTN L 12 143 fle 9% 535 LA |
17 1 i b b 30 1.1 471 | ] 4] H 9l nobitis-21
12 27 i? 33 MW 1 LI 19 H 0 3 A2 1 Ui
19 4 15 0 i0 30 0 1 & 27 0 i9 5 72 1 HB-20
0 § 4 g 19 BV AT ) 1 14 H &5 1 tlig-2 )
n 2 0 i 8 101 &7 4 0 [ 14 1 HIE
1 i 3 2 12 O I Y i 3 L 2 oy IAe .t
AR b 0 12 8 7 B FY ) i i 22 3l 38 1 HiB-2 ¢
1 2 tb 35 noom 1 oant §5 ri} 65 134 207 1 WAL
i 32 277N B 1238 L7 58 & IOIBL 223 18- )
% 1 i 2 8 0 1 L 1 i 14109 80 1 1ie-2 1
A I8 6. 10 30 B o4amt 33 2 I8 91 125 I 1118-2 )
PO i 26 R ELER T PR I 0 58 a7 8 1o By b HiB-t !
FA | 10 & 8 0 o1 I Y S O | L { M 109 M o1aHe-z
i 34 28 4 18 42 1 47t &1 51 LT L - T B LA I
I 29 36 18 8% 145 1 47 S b3 &9 152 243 1 He-t i
LY 27 3 i LA LK S Y Y 1 i n Moo 25 4 IHB-1
131 10 0 4 40 4 1 431 18 8 7109 80 - HiB-214
ui il 3 2 i7 7 1 411 38 ] A 145 85 1 11182 1
351 b 4 8 50 841411 tt 7T 14 % 1M1 INB-2 t
35} 18 il 3 LI M A N 33 43 LB R 7
A 21 2% ry (I R I B PO ) 38 7 £ I5% 4 b ils-f
3 8 24 3 FE R B Y £ &7 13 6 134 236 1 HIB-i
% 3 1% 38 LI VA I Y 1] M 69 1ar 230 1 -1
0 1 17 26 | 8 17T 1 4N 34 a7 a6 15 2i6 ) M-t !
LI 26 2t 29 EL N YA TR I 9 A 47 18 5. e 223 1IN
2.1 ] 2 b 45 3oL oAan it 4 1t 82 a7 1 1HB-2 1
i3 1 4 6 b 50 Ho1am 1 7 H H o o2
LI 20 2 ) 88 122 1 4t 3t 38 Y ) B Y O I 1R
5 1 i9 i 38 92 115 b AT U 40 b9 t&7 - 227 1 iHIB-1 )
i | 32 2 17 1 VIR 1 A b1 33 o 0L LB
7 i 28 34 i¥ B 11 1 47r 5t 62 3 056 235 P iHe-i
8 1 ? 0 ? 8 8t et 4 0 i IR L I R I
LV 3 ¢ ¢ 30 I R I E 5 ¢ 0 11 3 LTHE
Sl 16 17 i0 36 31 47 13 3 g lol 132 1 HiB-2 1

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



Table 2-1-2 (2)
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2.2 Benefit

2,2.1 _Benefit Estimation Method

Generally, estimation of the benefit on eacﬁ Kébupaten‘.road due
to the Project was made by analyzing the direct benefit i.e. the
VOC  reduction benefit, which was estimated by comparing 'with
project" and "without project” based upon the future traffic volume
on the road. However for the following road links it was decided

to estimate the indirect benefit through - the producer's surplus

benefit.

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

equivalent 4-vheel vehicles.
b) Road links with no 4-wheel vehicle operation at present,

The indirect benefit was changed into the future 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
: _ (KM)

SURFACE - GONDITION SEDAN BUS  TRUCK . MOTORCYCLE

ASPHALT GOOD 104.7 86.2 85.4 15.9
Fair 125.5 101.0 98.0 18.2
“Poor 164.1 135.2  138.5 22.8
Bad 222.1 202.0 205.0 29.1

GRAVEL Good 125.7 101.4 102.5 18.5

' Fair 145.0 124.6  127.1 21.1

Poor 198.6 172.6 178.4 27.1
Bad 242 .7 228.9 231.2 31.8

EARTH Fair 201.8 180.0  185.1 28.0
Poor 240.7 218.2 225.8 31.8
Bad 264.9 278.0 281.7 35.5

Source : Bina Marga
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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 carried out for each Rabupaten ryoad.
~Table 2-2-3 shows a sample of the result of benefit estimation.
In the table "surplus" and "VOC" show the estimation method utilized

and ITII A, III B~1, III B-2 and I1T C show the road classification.

Table 2-2-3

RESULTS OF BENEFIT ESTIMATION

KABUPATEN : BANSKA

{ 1000Rupizh }
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1 1990 4 LYSLV S ALV 98 1 izl 120 1 5 | 320 1 1247 1 16778 1 8027 |t
PAgst L 68001 - 33799 14 124 1201 HE 301 1 148t GERE]
11992 1 680471 IWMI2 ) IEF | i2 1 720 1 RN 320 1 4411 18518 ) 826
F1993 4 Me¥Z 1 3a7hS 141 | 21 01 34 1201 4855 1 19399 4 9187 |
| 19941 75833 1 384LE | 14b | 12 1 7201 544 1 RN 5075 1 . 20289 1 7647 1
R 18261 | 40348 | 146 | 1z 1 101 KILA| 320 ¢ 3334 | 2178t 10089 1
1 1996 1 B227B 1 4229% | He 1 21 120 544 320 4 5560 | 22088 1 10540 |
997 - Bed22 1 43980 | 5 1 121 120 | a4t 3201 S e Liead |
11998 1 90642 | 46553 1 157 1 121 720 1 5441 W B123 1 M3 1 5421
| SUM 1 742746 | 380530 § 1341 120 1 1200 1 5840 | 2001 50107 b 1993841 . 95840 |

P OOST | 293753 1 1442261 -17230 | -39 b 538y ) -3RERS b -554AG | 1916 1 BRI 1 23837
b el 10880 | 151 -34E L -3B2 Y 3L -3 - 1996 1 11458 & 3976 |

e e a2 e 2 P 1 2 P o B o 1 kb o i B 0 T  m RPR  B8  m  m
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Chapter 3 ENGINEERING

3.1 Design Criteria and Specification

3.1.1 Geometric Design Criteria

3.

1.

Currently  a techpical standard 'for.:improvement_ of Kabupaten roads
i.e. PETUNJUK TEKNIS INPRES PENUNJANGAN JALAN KABUPATEN, TAHUN
1984-1985 is established by Bina Marga.

The geometric design criteria in the above standard are recommendéd
to be adopted in general for the Project. Following discussions
with Bina Marga, éxceptibns to this are allowed for Pavement width
and pavement type to minimize the construction cost of.the Kabupaten
road improvement, if necessary. The geometric design critevia adopted
for the ?roject.are shown in Table 3-1-1. The typiéal CYOSS séctions

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

Loading Specification

The LOADING SPECIFICATIONS FOR HIGHWAY BRIDGES BY DIRECTORATE GENERAL
BINA MARGA is used in principle as the basic specification of loading

and the TECHNICAL STANDARD FOR KABUPATEN ROADS compiled by Bina
Marga shows that the design live load for bridges on Kabupaten roads
ig ?0% of the Bina Marga live road. Howevér, éffer discussions
with Bina Marga the following loads were decided as the design live

loads for the standard bridges of Kabupaten.roads:

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

concrete and timber bridges on roads of IIT A classification.

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

“I1L B-1, 111 B-2 and I11 C classification.
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3.2 Pavewent Design

3.2.1

Design Conditions

From the engineering data prepared by the Kabupaten it is noted that
the pévement structure of the Xabupaten roads ﬂeéms to héve been
qetermined without adgquate designs, therefore the Kabupéter& roads
generally have insufficient capacity. Tﬁe standards generally used
for highway pavement design such as Road Note 29; Road Note 31 and
AASHTO are mnot ‘suitable for Kabupaten roads with small traffic

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 fbllowing are im?ortant factors feor the design of pavement

thickness,

1) Design Traffic Volume

As the pavement thickness is designed for each rocad 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)
III A 1,000
ITI B-1 500
III B-2 200
I1I C 50

2) Strength of Roadbed

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

tests on the Kabupaten roads.

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

finally decide the pavement thickness.
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3. ? .2 Pavement Structure

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

Kabupaten rvoads,

Fig. 3-2-1 PAVEMENT STRUCTURE
(cm)
- ROAD CLASSIFICATION . . '
~CBR :

Il A -1 lie-2 . . Hc .

= G -

M~ o o

8 R ™ . . e

¢ ™ I '

Tl - SURFACE DRESSING ( ASPHALT )
BN - sASE COURSE (CRUSHER - RUN)

SUBBASE COURSE (SANDY GRAVEL }
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3.3  Design of Bridges and Other Stxuctures

3.3.1

Standard Bridge

There are so many bridges to be improved or to be constructed on the
Rabupaten roads in the Project Area that it is very difficult to
prepare an individual design for each bridge. Therefore,
standardization is recommended as being necessary for the bridge

design with conclusions as described below.

(1) Bridge nge

1) Superstructure

The following two types have been finally selected with'pﬁe
agreement of Bina Marga after studying the actual rural’
conditions of bridge construction. -~ Fig. 3-3-1 shows the

cross sections of standard typés.

a, Timber beam bridge (hereinafter timber bridge) for
roads c¢lass III B-1, III B-2 and III C.

b. Reinforced concrete T-girder bridge  (hereinafter

RC-bridge) for roads class I1L A,
2) Substructure

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) Tiwber pile bents for timber bridge

b) Rubble in Mortar masonry for RC 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 sdggésted 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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(2) Bridge Width

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

considering the actual width of Kabupaten roads:

a) Timber bridge: 4.0 m in general

b) RC bridge ! 4.5 m in general
(3) Span Length
The'range of 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 and retaining walls shown in Fig., 3-3-2 and Fig. 3-3-3

are recommended as standard structures.
(1} Culvert

The following two culvert types have been adopted for the

transverse drainage.

a) Reinforced concrete pipe culvert ¢ 80 cm

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

(2) Retaining Wall

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

Indonesia.

a) Rubble in mortar retaining wall

b) Timber retaining wall

6-41



Fig., 3-3-2 STANDARD CGULVERTS
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Fige'3“3"3_ STANDARD RETAINING WALLS

TIMBER RETAINING WALL
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3.4 Selection of Equipment Types
From the results of comparison of two types of Kabupaten road
construction methods, 1i.e. equipment inteneive 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 : o ' WORK TYPE

Equipment Intensive ' ' Earthwork, Base Course and
Subbase Course '

Labour Intensive Surface Dressing, Drainage,

Bridge and Other Structures.
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3.4.1

3.5.2°

Points to be Considered for the Selection

Full consideration was given to the following points in studying the

selection of equipment type.

a.

Ce

1=

Most of the comstruction in the Project is pavement works for
road improvement,

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

therefore large sized equipment is omitted from the selection
process, '

Equipment should be capable of with standing the heavy rainfall
and poor soil quality, Equipment for comstruction in swampy

areas is considered 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 transportation

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 like to be improﬁed are staftered .all over the
Kabupatens and therefore a low bed truck or equivalent is
necessary for transportation of crawler type equipment. It is
desirable to protect the existing pavement from damage caused by

the movement of crawler type equipment on the existing roads.

The capacity of the equipment has been decided 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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Table

3-4-~2

EQUIIMENT-

OF ONE WORK GANG FOR MAJOR

TYPES OF WORK

TYPE OF WORK

1.

Site Cléaring in Light
Bush

Excavation & Embankment

i) Normal Fili
ii) Fill by Borrow
Material
iii) Fill in Swamp
iv) Excavation to
Spoil
Subgrade Preparation

Subbase Course

Base Course

Cement StaEilizing

Surface Course

. Concrete

1=
-
l_.

EQUIPHENT REQUIRED

Bulldozer 90 HP
Dump Truck 3.0 Ton

Bulldozer 90 HP
Vibratory Roller 4.0
Ton (D&T)

Bulldozer 90 HP
Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP
Water Tank Truck
4,000 Ltr

Bulldozer'QO 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 Reller 4.0
Ton

Portable Crusher/Screens

36-40 Ton/RH

Motor Grader 70 HP
Bulldozer 90 HP
Wheel Loader 1.2 m3

Flat Bed Truck 3.0 Ton

Asphalt Sprayer
850 Ltr S
Tyre Roller 8-15 Ton

Portable Crusher/Screens

30-40 Tou/H

Concrete Mixer 0.5 m3

Water Pump 200 Ltc/Min

Concrete Vibrator
3.3 Wp

1- Wheel Loader 1.2 m3

1-

I.‘
I-

1-

1~

4,000

Water Tank Truck
4,000 Ltr

Wheel Loader 1.2 m3

Vibratory Roller
4.0 Ton (D&T)

- Dump Truck 3.0 Ton

Tank Trueck
Ltr

Water

Water Tank Truck
4,000 Ltr

Water
4,000

Tank Truck
Ltr

Vibratory Roller

4.0 Taon (D&T)
Road Stabilizer
Water Tank Truck
4,000 Lir

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton

iland-Guided Vibratory
Roller 00O Kg
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Table 3-4-3 EQUIPMENT OF ONE NORK.GANG FOR MAINTENANCE

TYPE OF WORK : EQUIPMENT REQUIRED

“Road - 1- Motor Grédef

1« Tyre Roller 8-15 Ton

1~ Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truék'B.D Ton

1~ Dump Truck 3.0 Ton

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

3.5.1 Policy of the Kabupaten Workshop

3.

5.

A workshop will be pfovided For each Kabupaten. The function of
the wotkéhop.is to cope with requests from the comstruction site.
The main service will be routine maintenance while the secondary
service-will be light repairs which can be carried out by changing
parts. Dismanﬁling and assembling of units which need sgtting or
adjustment using special eduipment or facilities will not be carried
out in the Kabupafen workshop. Such repairs are pianned to be carried
out by the provincial 'workshbp or the regional Workshop of Bina

Marga.

Accordingly the main tasks of the Kabupaten workshop ave as follows:
1) Administration for and storage of equipment
2) Routine maintenance and light repair of equipment

3) Storage and supply of spare parts

4) Operation of equipment including crushing plant.

Workshop Equipment and Tools

Equipment and tools for the workshop are recommended as shown in

Table 3-5-1.

Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS

DESCR[PTION QUANTITY

" Suction Pump for 0il Recovery

Upright Drilling Machine
Electric Hand Drill

Electric Portable Grinder

Bench Electric Grionder
Engineer's Vice

Set

1
1
1
Pisc Grinder 1
1
1
DC Electric Welder witﬁ Engine 1

i

Portable Hydraulic Jack, Screw Head

—

tydraulic Jack

Grease Gun

Lol AR (4

High Pressure Grease Pump

continued
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DESCRIPTION QUANTITY

Drum Opening Spanner

Silicon Normal Charger

Tyre Changer Air Operated

Tyre SefQice Tobl Set

Tyre Pressure Gauge

Automatic Tyre Inflator

Plug Gleaner and Tester
Mechanics Tool Sel, Heavy Equipment
Mechanics Tool Sét, Large Vehicle
Portable: Air Compressor

Electric Cord Reel, 15 A, SO0 m
0il Measure, Polyethylene

Funnel 200 mm, Steel

‘Hand Truck (Cart), 4-Wheel

Nylon Sling, 10 ton

Chain Block, 1 ton

Wire.Rope (for sling), 1.8 ton

Wire Rope (for sling) 3.2 ton

T T R N S S U o e T T I T Ay S U

Generator

3.5.3 }aboraéorx

For quality contrel of construction in the Project it is recommended
that a laboratory is provided for each Kabupaten. Foy each
laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical characteristic, compaction and strength tests for

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

In the 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

DPESCRIPTION

QUANTITY

Soil Moisture Test Set (JIS A1203)
Liguid Limit Set (JIS A1205)
Plastic Limit Set (JIS A1206)
Compaction Set (JIS A1210)

CBR Laboratory Set, Mechanical (JIS Al211)
Sand Density Apparatus (JIS Al214)
Aggregate Test Sieve Set

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

B D e e i el el e e e e

To conduct the surveys necessary for road and structure construction

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

the surveying equipment listed in Table 3-

5-3 recommended.

Table 3-5-3 SURVEYING EQUIPMENT

DESCRIITION

QUANTLTY

Transit
Level

Staff

1
1
3
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4.1

4.

1.

1

Chapter 4

Unit Price

CONSTRUCTION AND MAINTENANGCE COST ESTIMATIONS

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

collected from each Kabupaten through Bina Marga.

The collected dafa

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

then finalized.

Unit Labour Price

The unit labour prices of Kabupaten Bangka and other Kabupatens

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

Table 4-1-1 UNIT LABOUR PRIGE
{Rp)
KABUPATEN MAN SKL CAP MAS LAB DRIV OPE
LAB
Musi Rawas 2,750 2,200 3,850 3,850 1,650 3,500 5,000
Musi Banyuasin 2,500 2,500 3,000 3,000 2,000 2,500 3,000
Bangka 3,000 2,750 3,500 3,500 2,250 3,000 3,500
Belitung 3,000 2,750 5,000 3,750 2,250 4,000 3,000
Average 2,813 2,250 3,838 3,525 2,025 3,250 3,625
Notes :
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 Bangka

together with for other Kabupatens in Sumatera Selatan Province.

Table 4-1-2 UNIT PRICE OF MATERIALS
. A _ (Rp)
MATERTAL UNIT ~ MUSI MUST ~ BANGKA BELITUNG  AVERAGE

RAWAS BANYUASIN
Bitumen L - 380 365 300 1280 330
Asphalt oil L 800 300 850 850 700
Gasoline L 250 250 250 250 250
Sand M3 7,000 6,000 5,500 4,000 5,625
Cement bag 4,000 4,000 4,800 4,000 4,200
River Stone . 3 8,000 25,000 7,500 6,000 11,625
Steel moulds Set 7,000 7,000 7,000 7,000 7,000
Timber M3 90,000 120,000 155,000 150,000 128,750
Paint L 3,500 2,500 3,500 3,000 3,125
Reinforcing Steel . Kg 800 1,600 800 900 875
Tying Wire Kg 1,200 1,500 1,100 1,100 1,225
Equivalent Royalty M3 250 - 250 250 250 250
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4.1.3 Hourly Equipment Cost

The hpurly'equipment cost for Kabupaten is shown in Table 4-~1-3.

Table 4-1-3

. HOURLY EQUIPMENT COST

FROVINCE 1 BUMATERA SELATAN
KABUFATEN ¢ BANGE#H

{ UNIT & Rp ) {5685 )
CODE  EBUIPHENT NAME ELASS (40 LOCAL COST 933 ({¢{C  FOREIBH COST 00 TOTAL
HO : OHERSHIP OPERATION SUB-TOTAL ONERSHIP QPERATION SUB-TGTAL tost
Bul | fozer 120 He 156 12,826 12,982 1,769 1,014 8,783 . 21,765
Bulidozer /Ripper 130 Hp 170 13,827 13,997 B,500 1,560 10,000 24,057
- Swaep Buildozer 120 HP 178 14,066 14,284 8,879 E,830 - 10,509 24,793
Bulldezer B 90 HP 99 8,658 8,757 4,914 b4 5,555 14,312
Bul ldazer /Ripper - ' 70 4P - 146 7,242 9,348 5,300 973 6,213 15,62
Bulldozer o 8% Hp 70 5,281 b,381 3,500 454 3,95 10,317
Bulldazer/Ripper 45 WP 17 $,735 5,812 3,819 ol §,520 11,332
Swaep Bulldozer 90 Hp 106 9,732 9,338 5,288 970 5,290 15,597
Swawp Bulldozer &5 WP 8 §,450 5,731 4,050 7143 4193 11,54
Hotor Brader 10 Wp 139 11,088 11,207 6,919 1,270 8,189 19,39
Hoter Grader 15 Wp 26 1,584 7680 4,719 877 - 5,856 13,33
Wotor Brader 85 WP 84 4,673 6,799 1,300 789 5,088 11,848
Road Stabilizer H=1850 s 172 3,348 3,520 8,594 420 3,014 12,514
Vibratory Roller ' 4 ton 58 3,317 3,315 2,900 378 3,28 5,653
Hand-guide Vib. Roller 1000 Kg 4 392 b3% B L E B 817 §,516
Tire Roller o 8-15 ton a3 1,378 1,439 3,404 101 . 3,207  10,b4b
Vibratory Roller (D47} § ton 58 3,31 3,315 2,900 3rd 3,278 4,653
Hand-guide Vib. Roller 600 ¥g 33 504 i 400 20 620 1,057
Rough Terrain Crane 10 ton 200 12,906 13,107 10,03% 13 10,776 23,883
Hydrautic Excavater; ®heel 0,3 a3 83 7,789 1,872 4,109 334 4,645 12,507
Hheel Loader L2 el 14} 8,392 8,533 7,01% 915 7,935 o468
Hheel Loader 4,3 83 : b 1,73 2,917 2,289 - 296 1,565 9,942
¥ater Tank Truck 4000 Jtr. 18 2,830 2,878 89 157 984 3,864
fuel Tank Truck ' 5000 Itr, 19 2,03 2,885 B8z 1Y 1,001 3,B88
Buap Truck 3,0 ton a1 3,932 3,643 1,469 t98 1,467 5,280
Flat Bed Truck with Crane 3.0 top 35 3,079 3,14 1L, 14 125 1,842 4,954
Jusp Loader Truck 12 tan TO18,914 19,081 3,838 125 3,963 23,014
Dunp Truck : 3.0 kon 121 i,018 5,939 2,189 295 2,484 8,443
Flat Bed Truck 3.0 ton ¥4 2,550 2,610 563 1] 504 3,21
Portable Crusher/Screening  30-40 t/h 376 24,646 22,072 18,800 2,454 .28 43,01
Concrete Hiver 0.5 a3 97 2,350 2,647 5,400 o 5,810 4,457
Hater Puap 200 1/nin 11 252 73 18a - 1Y
Concrete Vibrater 33K ] 228 233 73 ? 13 308
Asphalt Sprayer 850 ltr. 51 754 BiL 1,009 137 1,15 1,967

------------------------------------------------------------------------------------------------------------------------
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4.2 Unit Construction CGost by Work Type

4.2,1 All Works Except Bridges

The unit constyuction costs by:work'type, excluding bridge construc-
tion costs, have been estlmated using the combination of equipment.
described in Clause 3.4 and the unit prices already Llisted.  The

results are summarized in Table 4-2-1.

Table 4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
FROV ¢ BUMATERA SELATAM EaR 1 BAMEEA

tRp!

ITEH _ U1 LOCAL  FOREIGN  TOTAL
Site flearance in Light Bush ' B 7 142 9l 753
Subgrade Preparation a? U | 32
Hormal Fill XS 1,647 B8l 2,528
Fill in Guamp al 2,419 1,050 3,479
Hormal Excavation to Spaoil aJ 774 521 1,499
Sub Base Course 83 3,093 1,344 5,437
Bage Course . . al 4,214 2,293 6,971
Shoutder aZ 293 145 438
Asphalt Patching 82 3,888 1,373 5,263
Sordace Dressing (Singlel : u? 659 393 1,28

Surface Dressing {Doublel ? 83 935 1,748
Earlh frain '} W04 19 1,103
Earth Drain in Swaep {by sachinel al 1,205 473 - 1,618
Pipe Culvert DROcs a 45,443 14,495 89,938
Hasonry Culvert (B0x80cs) ] 44,708 38,085 102,793
Retaining Wall and Wing Wall {Tieber) al 15,441 M. 15,b8
Relaining Hall and Wing Hall (Kaseory} al 44,893 11,775 90,468
Babion Protection - a3 13,14 120 13,294
Manuat routine maintenance of road is 162,540 7,448 16%,7498
Roukine maintenance of earth road 4 N, 822 37,848 132,690
Rouline aaintenance of gravel road K 84,14 81,93% 46,11
Reutine maintenance of asphalt road ' He 388,800 137,500 525,300

-----------------------------------------------------------------------------------------------------
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4.2.2 Bridges

The_unit construction costs by bridge type includiﬁg the cost
demolition of existing bridges are shown in Table 4-2-2,

Table 4-2-2 BRIDGE COST

FROV ¢ BUMATERA SELATAN KAaB @ BANGEARA
(Rp}
FTEN 13 LICAL FORE TGN TOTAL
Superstructure {TimberiSpan Injlort al 55,634 §,625 50,259
Superstructure iTisberjSpan Se;0T) K2 b,623 3,104 b6, 109
Superstructure {TiaberjSpan Bap10T) al 81,622 6,104 868,328
Superstructure {(TiaberSpan In;0H30) w2 59,984 5,718 M50
Superstructure [TirberjSpan SapRH50) Yl 15,314 5,193 B, 504
Superstructure {TinberySpan BajRR50) 8? 95,913 7,83¢ 103,354
Superstroctore {(Concrete)Span 3a;BHIN e 59,900 90,643 £50,543
Buperstructure [Concrete;Bpan SnyBHEH aZ 81,33t 101,195 162,57
Superstructure {foncretejSpan BayBHS0) L¥) 63,035 110,148 173,204
Superstructure {ConcreteySpaniOn;BH50) a? 68,850 125,030 193,880
Superstructure {Concrete;SpantSe; BH50} a2 73,924 §47,158 721,082
Substructure {Pierytor Tiaberyldi} KRG 484,513 LA L B 7Y Y b1
Substructure {Abutyfor TiaberytoT) NO 1,300,552 189,407 1,489,941
Substructure {Pierjfor Tinber;BH50) L] 12,145 53,825 174,550
Substructure 1Abutjior Tiaber;BHs0) Woofdz,e u2,A% 1,685,087
Substructure (Pierjfor Concrete;BH0H - N0 1,802,815 172,397 2,355,444
Substructure (Abutjfor Concrete;BH50) HD 3,892,798 998,443 4,884,248}
Demolition ol Bridge {liaber-)Visber) #? 13,295 1,728 17,023
Demodition of Bridge |Timber-)Concretel e? 15,295 i, 728 17,021
Desutition uf Bridge [Concrete) a2 92,556 70,505 183,141
Baintenance of Tinber 8ridge Hewl aZ ¢,860 1,343 1,23
Haintenance of Concrete Bridge Hew) 82 2,084 2,805 4,805
Haintenance of Vinber Bridge (Exist) n2 B,658 2,913 1,71
Haintenance of Concrete Bridge (Exist) a? 4,130 2,403 6,333
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Chapter 5 RESULTS OF ECONOMIC FEASIBILITY EVALUATION -

5.1 ¥Preliminary Screening

The road links to be improved should be effective for @evelopmgnt

of the Project Area. The road links where improvements were assumed

to be inefficient for devélopmgnt of the Projecﬁ Area were generaily

screened out using the following cut-off criteria.

(n

(2)

(3)

(4)

(5)
(6)
(7)

(8)
(9)

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

with the trunk road network..
Roads not connected to the network at any point

Unpreferred roads, due to poor snitabiiity for transportation
compared to other existing alternative roads serving the same

purpose.

‘Road ‘in good condition according to the Bina Marga road inventory

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

or three years
Roads with asphalt surface in good condition

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

‘Roads serving single'large organizations rather than the generai

public

Reoads with no inventory data

Kabupaten roads also assigned as provimcial roads

The road links to be screened out in Kabupaten Bangka are shown in

Table 5-1-1.

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

KABUPATEN : BANGKA

CRITERIA NO -ROAD LINK NO

(6)

(9)

87,88,89,90,91,92,93,94,95,96,97,108,109,110,
111,112,113,114,115,116,117,118,131,132,133,
134,135,136,137,138,139,140,141, 142,143

27
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5.2 Evaluatipn_

5.2.1

502.2

5.2.3

Primary Analysis

The Kabupaten roads were classified by using the future traffic

volume on the road links in 1998, The primary analysis of the IRR

" was carried out using the construction and maintenance costs. Road

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

Results of primary analysis are shown iun Table 5-2-1.

Secondary Analysis

From .;he infeasible road links evaluated by the primary analysis,
road links where the IRRs were between 1% and 104, 1i.e. road links
which could become feasible if down gféded by one rank, in
classification were down graded and the. costs re-estimated. 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'_refiected that even though the road

classification was rather low the road link should be improved.

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

Ranking of Feasible Road Links

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

where the IRRs were more. than 10% were 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 higher the road link priority as shown in Table
5~2-3,
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Table §-2-1(2) - RESULTS OF PRIMARY ANALYSIS
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Table 5-2-3
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Chapter 6 IHPLEMENTATION PROGRAMME

6.1 TImplementation Schedule

6;1.1 Project Cost |
The total Project Cost for the Kabupaten is composed -bf the cost
of construction and maintenance, supplemehtafidn as described iafer,

and workshop, laboratory and survey equipment. The total Project

Cost for the Kabupaten is summarized-in Table 6~1-1.

Table 6~1-1 TOTAL PROJECT COST (1)
KABUPATEN: Bangka

(Rpx106)

: FOREIGN LOCAL

COST CURRENCY CURRENCY TOTAL
CONSTRUCTION 1,155 2,053 3,208
MAINTENANCE 324 1,187 1,511
SUPPLEMENTATION 399 _ - 399
WORKSHOP EQUIPMENT & TOOLS 28 - 28
LABORATORY EQUIPMENT 12 - 12
SURVEY EQUIPMENT 5 - 5
TOTAL 1,923 - 3,240 5,163

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

6-1-2,
Table 6-1-2 TOTAIL PROJECT COST (2)

(Rpx100)

FOREIGN LOCAL

COST ‘CURRENCY CURRENCY TOTAL
CIVIL WORK 635 3,214 3,849
CONSTRUCTION & MAINTENANCE 1,140 - 1,140
EQUTPMENT _
SPARE PARTS ' 103 26 129
WORKSHOP/ LABORATORY/SURVEY 45 - 45
EQUIPMENT '
TOTAL 1,923 3,240 5,163

The .cost for civil work is composed of the cost of labour and
materials, operation coOst excluding spare parts, indirect cost and
transportation cost of equipment, and ownership cost for existing
eguipment.
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6.1.2 Proposed Road Links

(1) Road Link to be Improved

The road links Lo be improved were generally selected taking

into consideration the following criteria:-

(1) . Feasible road. links
- Feasible road links from the primary evaluation

- Feasible road links from the secondary evaluation

(2) Road 1links selected from the engineering points of
view

{3) Road links selected because of basic human needs.

The final proposal for road links to be: improvéd in the
Kabupaten devélopment ‘plan are the 31 links with the total
length of 458 km which ‘is 31% of the 1,462 km total length of
Kabupaten roads studied. The proposed road links are shown in

Table 6-1-3.

Table 6-1-3 ROAD LINKS TO BE IMPROVED

KABUPATEN : BANGKA

REASON FOR SELECTION - ROAD LINK NO
Feasible- _ .
- Primary . 9,11,16,18,32,36,37,45,46,59,73,
' 78,98,102
- Secondary 1,38,58,103,123,
Engineering Point of View 5,10,20,2&,31,39,&1,4&,74,77,79,82

Basic Human Needs -

As the table shows all feasible road iinks_ are proposed to

be improved.

The key road links which are ‘located at the strategic point
te complete the local recad network consisting of feasible road

links, are selected from the engineering points of view,
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The order of proceeding with the imprdvement of the _proposed

road links are decided as shown in Table 6-1-4,

Table 6_"1"4 ROAD LINKS TO BE IMPROVED BY YEAR
FROV ¢ SUMATERA SELATAN Kar :  BANGEA
YEAR LINK NO {) s rate

1989 ¢ 9, HUS0%), 20, 3b (bom), 82, 102

e e kL P B e R et o o i b e

(992 ¢ 37, A1, 4, S8 (0%, 79 (501, 123
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(2) Road Links Lo Be Maintained

It 1is desivrable that all Kabupaten roads are maintained.
However, because of Fhe 1imited 'budget it 1s inevitab1é  that
some . road links in  the Kabupatens will be left without
malntenance for the time being. The‘budget'ahould ‘be used.
for those which are effective in producing more ‘useful develop-
‘ment . of the Kabupaten through the road deﬁelopment project.

The voad links to be maintained are finally proposed as shown
in Table 6-1-5,

Table 6-1-5 | ROAD LINKS TO BE MAINTAINED

FROV ¢  BUMATERA BELATAN KAR ¢ BANBEA

t 1000Rp

Lilk  Lehetd  8A 50 Ry R ASEUAL BRaveL EARIN T AREA BC AREA  BMIDEE  LOCAL FOREIGH DI
H0 ks)  {@) 0 (8 %) el (ked IKel  HD  te2F KD (a2 Cusi £osy cosT £ast

..............................................................................................
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3 g 225 LY 50 13 ? 6 6 0 BE 0 000 0 341 B 40N
Y M 18.% AL WY 04 500 @ 0 000 8 8000 53 W,k 3105 (4,22
k' 19 0.3 0.3 198 0.0 H V 0 0 200 B 1250 735 8,540 2,476 0,96k
5 B 550 40 4.3 0.0 5 1 9 0.0 % 13935 o T 7,000 9,303
4 T L B 155 B Y B . I 0 0 000 7 {8240 492 9,785 2,871 12,854
5 15 88,7 . %7 LY 0.0 I§ 9 g 2 10600 4 490060 2,391 10,07% 2,734 12,813
58 3 M 45 L6 b 5 3 0 11 Jo3.00 I 235.00 5,057 48,387 5337 23,719
50 8 9O Lt 00 0.0 8 0 ¢ 0 000 2 27,50 180 524 L2 5,748
i 1. 854 %% 50 o0 14 ] g 0 0.00 3 47,93 457 8,008 2,195 10,203
i 30 5.7 8.3 5.0 0.0 3 0 ¢ 0 0,00 2 38.00 M3 1,81 3% 1,39
% - i 100 Ba.0 10.0 0.5 | 0 9 ¢ 000 0 0.00 0 551 145 898
9 2 5.0 30.0 0.6 0.0 2 0 ¢ 1260 9 0.00 (1,202 321 1,58
) 4 20.0 0.0 25.0 150 Y 0 0O o 0.00 0 T m 1,39
1! 2 LS 8.0 413 09 1 0 ¢ 0 000 § 0.00 b 1,103 w19
95 7 0.0 850 3506 0.0 ! 0 1. 1 1260 6 0,00 LTI | 222 1,140
5 § L3 239 48 0.0 1 ¥ 0 0.00 1 10,00 45 3,003 K0 4am
[op ¢ f5.4 193 21 K3 sl 5 W 5 70§ 0300 39 39,99 19,208 50,173
114 17 56,9 1346 2.7 0.0 17 0 9 o 000 0 0.00 DO 1075 SR I T R 1.1
e 5 %7 3.3 3.0 0.0 t 0 & 0 G600 b 8250 03 4,780 LU g4
124 9 M 354 4Ly 6.0 3 4 o 0 080 0 0,00 0 4,162 1,108 5,244
138 60 9.0 Lo 0.0 1 ¢ 0 ¢ 000 0 000 0 551 145 b3k
{49 1 B50 150 0.0 0.0 ! 0 00 0.0 b 8,09 9 551 143 b9h
141 | 250 9500  25.0 0.0 [ 0 0 ¢ .00 0 0,00 0 351 i BYh .
AT I Y} 09 (82 36 51 1960.70 64 326,26 30,584 210,893 37,321 129,216
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6.1.3 Annual Construc&ion~and"Maintenance"Gost

The annval allocation of the total construction and maintenance
cost in the five years programme for Kabupaten Bangka is finally
recommended as shown in Tables 6-1-6 (1), (2) and (3) for the

construction, maintenance and total réspectively.

The proposed construction cost is Rp 3,208 x 106 and malnrenance

cost is Rp 1,511 =x 106 which = is approximately 32% of the total

expenditure.
Table 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST
(CONSTRUCTION)
FRIWV @ SUMATERA SELATAN AR ¢ BANBGEA
(- UNIT = 1000Rp }
ITEHR _ CI9BB) 1989 10> (1991 ) (1992 L ImAL)

LOCAL CURREMCY 160,135 405,886 452,386 515,500 438,565 1,993,493 (6200
Ownership Lest L4 3 1,43 _5,3]? 4,182 19,276 - (0.9}
Operation Cost 78,809 16B,544 225,358 26,408 225,859 919,738 {4940
Material  Cost 17,35 109,304 79,520 45,032 B0,B08 382,015 (19,20
Labour - Cost 9,08 13,985 85,258 9,47 70,8 . 38R 4
Lontingency 73,496 52,942 59,007 . &1,30 57,207 . 260,022 (13.01)

ruastﬁn_-bunnsncv ' 119,507 251,057 273,337 302,062 267,893 1,204,306 137.9%)
Ownership Cost 44,387 93,33% 120,625 161,283 128,442 .559,025' (iﬁ;ﬂli
Operation Cost 5,044 12,662 17,590 P30 R P TSR T [ R W B
Material  Cost COBNET LL005 91489 79,045 B6,555 - 420,670 134.7%)
Labour Lost 0 o 0 6 0 ¢ Lo
Contingency 15,509 32,851 35,653 39,008 34,850 158,388 13.0%)

TOTAL EOST : 299,652 651,743 125,022 OIB,K02 705,008 3,207,197
Qunership - Last 45,820 8,430 132,868 166,582 132,570 574,302 U600
Dperation Cost 84,753 181,206 2,98 303,557 MIA9 1,095,959 (3297
Haterial  Cost 100,953 218,30% 169,745 147,677 157135& 803,686  {23.10)
Labowr ~ Cost 29,03t 73,985 85,258 94,512 70,555 353,442 ()1.011
Contingency 39,088 85,793 V4,859 106,774 2,097 At8,408  (§3.011

________________________________________________________________________________________________________________________

{ Contingency 3: 135 3
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Table 6-1-6 (2)

FROV @ SUMATERA

SELATAN

{MAINTENANCE )

CONSTRUCTION AND MAINTENANGE COST

{UNIT 5 1000Rp }

Y CT0TAL )

. LOCAL CURRENCY s

Ownership Cost
Operation - Cost
Naterial Cost
“Labour  Cost

104,584

"
13,501
5,009

55,647

FOREIEN CURRENGY 1

Ownership - fost
Dperation Cost
Haterial C[ost
Labour Cost

101AL EOST ¢

Qunership Cost
Operation Cost
Haterial Cost
Lairour Cost

133,395

21,967
45,984

9,897
55,647

1,106,737 {78.5%)

8,18t 0.7
190,194 (41.40)
8,50 (5.4
523,288 (52.51)

324,191 (2L.5%)

20,963 (7430
2,620 1 .71
56,500 {17.5%)

0 (0.0

1,510,928

249,007 (14.57)
517,40 GA.20
121,44 ( B.OX}

EAB 1 BANBKA
CH990 ) 1991y (1992
225,663 241,651 205,980 328,59
1,558 1,b68 1,958 2,220
BT WEI7 TN 136,79
19,1M 12,208 16,192 20,381
120,057 120,262 150,040 149,182
41,548 65,971 78,072 90,189
15,507 59,725 57,839 b7,547
5 081 5,410 8,37 7,31
10,360 £,73b 13,834 15,268
0 ) )
07,214 307,522 364,052 418,748
7,165 50,380 59,794 89,762
99,350 104,977 124,070 144,175
20,431 23,94 30,048 35,829
120,057 128,262 150,140 169,182
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Table 6-1-6 (3) CONSTRUGTION AND MAINTENANCE COST

(‘TOTAL)
FROV 1 SUMATERA SELATAN KAR 1 PANBEA
L URIT 1+ 1000Rp )
TTEA CINERY 1R € 1990 K 990y 1Mz < TOTAL )

LOCAL CURRENCY & 5,000 3,549 694,037 02,481 767,144 3,180,230 (62.4%)
Ounership ' Cost 2,150 4,689 5,907 L b, 382 . 2,350 (0.0
Operation Lost 122,320 21,820 324,875 398,86k 362,855 1,470,532 (46, 2%
Haterial . Cost 52,357 118,075 90,728 B4, 224 108,062 448,55 (4,00
Labour  Cost O Op4,67R 194,082 213,520 244,752 239,73 975,730 (30.7U)
Contingency 23,49 52,942 59,007 #7,370 51,200 260,022 18,20

FOREIGN CURRENCY : H8,028 313,405 339,208 30,074 IIeE2 1,538,497 {32.611
Unnership Cost 55,637 140,945 177,330 209,102 195,958 798,989  {54.9%)
Operation Cost 8,317 17,13 23,000 78,764 75,015 102,841 { 6,70
Naterial Tost 38,485 l?l,ﬂbﬁ 103,205 -92,501 101,823 78,79 (31130
tabour  Cost 0 0 ¢ 0 s 0 L 0.0%)
Contingeacy _ 15,389 32,851 35,653 39,403 14,890 156,388  (10.35)

T0TAL COST 3 433,047 944,954 1,033,244 1,182,654 1,i24.826 - 4,718,725
Ounership Cost o9 WSS 183,250 236,3°6 200,3% 825,37 (750
Operation Cost 130,637 279,568 347,875 42,627 367,670 1,573,373 (33.3%)
Material Cost 110,852 239,940 193,933 172,125 202,985 924,835  {19.6%)
Labour Cost 84,678 194,042 213,520 244,752 219,738 975,730 (20,771

Contingency 39,085 85,793 M,E59 168, 7M1 92,097 418,408 ¢ 6.9%)

e i et e e e A o 83 8 % L AR R A B PRS00 e B e e LR P 0 B 0 0 0 20 L e e T o e o e

{ Contingency : 151
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6.1.4 Construction~andmﬂainteﬁance¢EquﬁpmentﬁGo§&

(1)  Required Number of Equipmeht

(2)

The required numbérs of construction equipment for Kabupaten

Bangka ‘are estimated from the annual  proposed construction

 quantities as shown in Table 6-1-7.

Theiproposed'numbers of equipmenf_td_be purchased_are finally

decided considerving the following number of existing equipment
in- the Kabuﬁaten_which are availabie for the Project.
- 2-Hand-guided vib. Roller
.= 2-Dump Truck

The-pféposed numbers of maintenance équipment have been decided

as shown below from the proposed annual maintenance volume

téking into account the capacity of the proposed maintenance

gangs.

a. Equipment for Road Maintenance

- l-Motor Grader 75 HP

- 1-Tire Roller 8-15 Ton

-.l-ﬁump'Truck 3 Ton

- 1-Hand Guided Vibratory Roller 1000 Kg
- 1-Flat Bed Truck 3 Ton

b. Equipment for Bridge Maintenance

- 1-Flat Bed Truock with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their
purchase costs are shown in Table 6-1-8. In the Project the
supplementation cost. or equipment cost . supplemented is the

difference between the purchase cost for newly supplied equipment

“and the depreciated value.

This comes about because full depreciation of the supplied
equipment would not be completed within the Project Period

of 5 years.
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Table 6-1-7

FROV ¢

uuuuuuuuuuuuuuuuuuuuu

REQUIRED NUMBER OF EQUIPMENT

BUMATERA BELATAN

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

" kKAB

BANGKA -

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

n_uh-~n-u---ud-p--m----u----_u-«umq-‘uuw---n--u_--n--_—n—u—-~-wq»u--an~--mw-—.--—nuv---uu-u~-u-u-—- ----------

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

i o P T B VP e B e e L e ) o 4 A B R B Y TS A e e P T

0l L 0m
0.00 0,00  0.04
200 213 208
0.09 631 0,03
0.95 0.80 3.98
135 1B 140
0.00 0.0 0.5
270 349 2.4
082 0.9 07
20,25 25,1 19.38
noh 0.0t 00
L2 08 L3
074 0.85  0.bb
0,02 0.01 0.01
0.00  0.01 0.0
0.0l 0.01  0.01
0.95  0.80  0.98

Bulidozer/Ripper 240 0 0,30
b llimer 200 o 000 000 0.0
otor braer T )
hadewide Vi Roller - ®0 2 o0
ewte w0 os A s om
T betory Rller 1m0 0 o4 0w L@ L9
it Bosators weel @00 o0 000 000 00 05
e om0 0 em Lm om0
hster fank Ttk T T
T om0 bm o wn mm omm wm
Pt Bed Trock with Crane 280 0 0.0
Rtk m 0o
" hortable GousherfSereening B0 0 02 03 01 08 kb
Cocrete e w0 o0 0 o; oo oo
water N T
 lonrste Vibratr w0 om oo oo oo ool
heghelt Sprayer 0 - 0 o0& LA 0% om0 0w

o e o e a7 e e Ak (e e e R A o o e 8 AB  r r  m m  k m 7 A e T v o A o A A A L e ke e AR

NOTE

WORKABLE :
EXISTING :

6-70

workable days in a year

number of existing equipment



Table 6-1-8  EQUIPMENT. PURCHASE COST

S PROV .y SUMATERA SELATAN . FAER ¢ BANGKA
L1000 Rp )
EQUIPHENT  NAME CLASS EIF (JAKARTA}  PURCHAGE MO, PURCHASE £OST
Bulldozer ' 90 He 49,150 - -
Bulldazer /Ripper 90 WP 83,000 i 33,000
Guamp Bulldnzer 70 Hp 52,850 oo Co
. Swamp Bulldozer 5 WP 40,500 - -
Hotor Grader - 75 He 47,800 3 143,400
Road Stabilizer H=1850 aa 5,950 - -
Hang-guide Vib. Roller 1000 Kq 8,500 - ' -
Tire Reller 8-15 ton 31,070 2 2,140
Vibratory Roller (D&T) 4 ton 29,000 ! 29,090
Yibratory Roller 4 ton 29,000 - -
Rongh Terrain Crane 10 ton 100,400 - -
Hydraulic Excavator; Kheel 0.3 83 4,100 C - -
Wheel Loader 1.2 a3 10,200 3 210,400
dater Tank Truck 4000 1tr. 12,750 l 12,750
Duep Truck 3.0 ton 14,700 20 274,000
fuep Loader Truck 12 ten 36,300 i 36,300
Flab Bed Truck sith Crane 3.0 tan 23,190 | 5,190
Flat Bed Truck 3.0 ton 11,275 2 22,550
‘Portable Crusher/Gcreening 30-40 t/h 188,000 i 188,000
toncrete Mixer 0.5 &3 18,000 - -
Hater Puap 209 1/ein 630 - -
Concrete Vibratar 3.3 HP Ll - -
fAsphalt Sprayer 830 1tr. 10,200 | 10,200
Service Car ' 3 ton o 11,400 { 11,600
4 Hhee! Drive Yehicle 70 P 17,500 | 17,500
Hotorcycle : 100 cc 1,100 "3 3,300
PURCHASE COST  TOTAL 1,139,530
OHNERSHIP COST (FORETGH) 740,043

EQUIPHENT COST SUPPLEMENTED 395,483

NOTE & ODHNERSHIP COST (FOREIGN) {for Existing Equipment

Hand-guide Vib. Rollier 15,558
Yibratory Roller {(D&T) 19,383
- Dusp Truck : 24,003
AL 58,944



6.1.5 Other Costs

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

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

6.1.6 Qﬁantities by Work'Type

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 ALL
‘ ' PROPOSED LINKS

CFRIV 2 SURATERA SELNVIAN EAIL. & BANGEN
ilTEH 4] { 190 ) Clmey TInoy [ L1 1992 ) { 10iRL )
Site Clzarance En tight Bush L .00 :  14000.00 #100.09 40000 . bt 80e24.00
Subigt ade Preparation a2 48000.00 35000.00 .00 .00 14115.00 THIS.00
Hutaat £111 e 0.00 0.00 0.00 000 0. 0.00
TH BT _ w3 8.00 .00 .00 0.0 1559 1557.9¢
. Woraak Eecavation to Spoll [N 176.00 102,00 110.00 192.00 168.00° Ine.00
Sub Base Course . LM 5B33.00 . 14450, 70 W0136.30 © 2408940 {84 10 154,10
Base Cnurse . s} 135.00 18993. 50 W50 a0 252,00 108495.02
Showler 20 QR500.00  IS7H50.00  ZE1S50.00 ASAT00.00  TVRS00.00  LIATO0L.00
fispltalt Patehing a? £03.00 g 105,00 731,80 . 1B RILEA
Sue face Dressing (Singlet o2 [04500.00  Z13054.00  107450.00 80000.06  168000.00  AI3000.00
Sut fare Dregsing {Doublet al- 0.00 0.00 {2009.90 43000062 0.00 35000.00
Earth Drain [] 5100.00 18500, 00 BT 60 HO0, O 230000 £5000,00
Earth Drala in Swaep thy eachine) "] ¢.00 © 0,00 800 0,00 14500. 00 10500.00
Fipe Cutvert OBdca 8 0.60 8.00 50.00 33,00 10.00 121,60
Hasonry Culvert 180xB0rs} ’ 5 . .ok 0. 0.50 Loy - 0.00 o.u
Reteinleg Kall and Ming ¥all (Tisher} xl 0.00 h.od 0.00 0.0 ¢.00 t.00
felaining ¥ail and Ning Malt [Hasonry (] 0.00 0.08 12.00 540 0.00 19.20
Bsbioa Protection a3 0.0 .00 0.09 .00 0.0 2,00
Superstructure EliaberiSpan Infl0T) o7 0.0 0.60 0.0 - D.00 0.00 .00
Superstructure {TiabersBoan Sy |01} 52 RN 32.00 15.00 .00 0.09 §4.00
Sugerstruclure UWiaberySpan BajloT} #? 0.0¢ 20.00 0.60 0.00 0.0 80,00
Supersliucture 1FtmberySpan Jujbi50l LH ¢.00 0.00 0.00 2.00 000 0.0¢
Suparstroclure thiaberySpan Sa;§H30) a2 0.00 0.00 .00 0,00 0.00 0.00
- Bupershtructure {liaberySpan GayBUS0l a? 1.0 4.0¢ 0.00 .0.48 4.00 .00
Superstractore tCancreteySpan JagBian) 2? 0.00 0.00 0.90 0.09 000 0.0
Superstructure {ConcrelejSpan SepBH30F a2 0.¢0 0.o0¢ .00 0.00 0.00 0.69
Superstrictere {ConcrebesSpan Ba;BH39) (14 6.00 A g.00 0.00 0.60 0.60
Superslructure {Cancrete;Span|fsyBHSH) 07 0.00 0,00 0,00 0.60 0,00 .00
* Supérstruchure tEancrete;Span|Sey BHI0) K 2.00 0.00 0.00 0.00 2,00 8,00
Substructure {Pierj{or Viaberpjoll COM 0.00 2,00 0,00 9.00 0.00 200
Substruckure {Abutjior Tisherjloly e 3.06 £.99 2.40 0.0 0.06 8.00
Substructure {Pieryfor Tiaber3BHS0) KD 0.00 - 0000 0,69 .00 0.00 6.00
. Substructure {Abutjfor TisheryBKSo} Ll .00 0.00 G.e0 - 0.90 © .08 0.00
Substructore {Pieryior Concrete;BhiS0i He 0.00 0.60 - 0.00 0.60 0.4 0.0
Substructore ¢hbutslor- Concrete; B30l ] 0.00 a.00 0.00 0.0¢ 0.00 (AT
Denatition of Bridge CFisber-3Tjaker) 2? 0.0 108.04 18.00 0.00 2.00 126,00
Deaotition af Bridge Elisber-}oncretel - [ Y] 0.00 0,00 08 0,00 0.09 0,00
Benolition of Bridge (Conureted (Y] B.00 8.00 6,00 0,00 0.90 0,00
Hanuai routine maintenance of road o LS 45200 177.40 330,30 521,20 243,00
Eootine maintenance of parth road e 16.00 38,00 35.00 35,00 3t.00 152,00
Routine maintenance ol gravel road Ks $i.00 185.00 193.50 .30 8.0 902,60
Routine ealmbenance of asphalt road K 103.5%0 230.0¢ 41.50 785.00 303,60 116900
taintenance of lisher Bridge ifent a2 9.00 0.00 .00 $5.00 32.00 128.00
fazintenance of Tomtrele Bridge tHew [ ¥} B L) 009 0.00 2.0 040 .00
Haintenance of Tisbher Bridge {Exist) nl ¥80.35 050,19 205,20 3532.55 311035 14182, 15
Haiotenznce of Concrete Bridge {Exish) Y] 454,53 1356, 2¢ i5b0.10 1865, 46 1046.80 1515, 31

............................................................................................... Bt T T

673



6.2 Organization and Construction System

6.2.1 Qrganization

6.2,

The Bupati as head of the Kabupaten has been authorized by Law
No. 13, 1980 as an official reéponsible for the Local Road Develop-
ment Project implementation. This means that the DPUK is considered

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

According to instructién.letter dated June .24, 1982 Ref. No. 620/975~
/BANGDA, the Project Manager appointed bf the Bupati will be respon-
sible for the operatidn and maintenance of the equipment. According-
ly the Equipment Coordinator appointed from the staff of_the Reglonal
Public Works (Kantor Wilayah) by Bina Marga as a coofdinator between
the Governor and the BUpati.will.be responsible for delivery, effec-

tual utilization and maintenance of the equipment.

The standard organization. of DPUK consists of a minimum of four
sections, i.e. Read Section, Housing and City Planning Section,
Irrigation Section and Administration Section. For execution of
the ‘Project it is strongly recommended that the ‘structural
organization of DPUK is established. It will be necessary not
only to organize new sections but also to reorganize the current
structure through a review of the roles and responsibilities of

each inter-related section.

1t is recommended that the workshop is newly organized to consist

of three 'sub-sections, i.&. maintenance and repair of equipment,
operation and materials, and administration to execute the main

tasks described in Clause 3.5,

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

Section. The. proposed organization is shown'in'Fig._6~2-1.

Construction System

For the construction of Kabupaten roads with a ten year effective '
design life, it has been recommended in Clause 3.4 that the équipment
intensive wmethod should be adopted for carth work and pavement

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

PROPOSED ORGANIZATION

Administration

Hinistry of llome Affairs Coordination , IMinistry of Public Worls
/ Bangda / Bina Marga
Governor @§ Regional Public Works
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Chief of DPUK
.Project Manager
I
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: s gordinator
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¢ _1Anager Administration
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Road/Bridge

Planning
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Maintenance
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|lef. Equip-

ment
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FEquipment delivery floﬁ
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Cuoryent voad constyuction in the Kabupatens is obliged to rely
upon the traditional laboqr' intensive method. it is therefore
assumed that both the DPUK and the_local contractors in Ehé'Kabupé;
tens do not héve_éufficient.experiénce and technique for the equip-

ment intensive method of road construction.

For realization of the Local Road Development Project the GOT has
ensured availability of fhe required human résoﬁrées of DPUK and
intends to conduct .fraining programmes for .those human resources
as described in Clause 8.3 of the Main Report. This means that
the GOI intends the Kabupatens to héye the ability to execute the

. Project by force account (Swakelola).

Tt should be recognized from the experiences in the first local
road project, which was assisted by OECF, ADB and IBRD, that because
of their poor construction ménagement and traditibnal labour inten-
sive methods most of the. road construction by local contractors
could not be compléted within the contract periods. Therefore
execution of the read improvemené' by force account is desirable
" as recommended from their expérience by the consultants for the

first local road project.

Tt is strongly recbmmendéd_ that except for labourers the staff
of the force account team should not be hired by the day as it
would then not be able to consolidate the foundations for development

of self reliability.

However, it will be very difficult to execute all the Projects
by force account because of the need for many Kabupaten staff.
The GOT has emphasized the need - to promote the employment of local
weak contractors in order to up-grade their capabiiity in the road

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

Taking into consideration the conditions mentioned above it' is
strongly recommended that the DPUK is obliged to lend some equipment
with skilled operators to the local contractors in the Kébubatens

for the execution of a part of the rosd iwprovement works.
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The types of work executed ouly by force account are recommended

as follows:

-~ Routine maintenance work for the Kabupaten roads
"=  Laboratovy tests
- Production of crushed stone

- Technical service for the equipment
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