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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 Rabupaten Belitung'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 request 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 throﬁgh 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 coopefation of Bina Marga;
" Bangda and local governments of both province and Kabupaten in collecting

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

The report consists of the results of the feasibiliﬁy study and proposéd

imﬁlementation programme of the local road development in the Kabupaten.

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

Main Report.

" The purpbse of the study for the Xabupaten is mainly to estimate the
total Project Cost for the local road development but only-limited data
is available for sfudy 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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Chaptef 1 BACKGRAOUND OF THE RABUPATEN

1.1 Topbgtaphic and Meteorological Conditioms

1.1.

1

focation and Topography

Kabupaten Belitung is a solitary island in the Jawa Sea, being

370 kilometers from Jawa Island.

As in Bangka Island, tin mining and copra plantations have been

conducted since the time of the Dutch tule, so that large and small

ponds due to the old mining are to be found hefe and there around

the central plateu. This mining still continues.

The features of the island present comparatively undulating hills
and unsurpassed views due to the coral reefs which surround mosk

of the shoreline.

The area of the Kabupaten, including the adjacent small island,
is about 4,620 square kilometers, approximately 5 percent of the
total of Sumatera Selatan Province. It consists administratively

of 4 Kecamatans.



1.

1.

2

Meteorologicdl Conditions

The average number of rainy days.and the average amount- of yearly
rainfall in Kabupaten Belitung are 213 days and 2,979 mm

respectively,

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

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

‘the number of working days which is necessary for planniﬁg the
construction schedule in chapter 6, is estimated at 170 days using
the following formula based upon the'data shown in the table referred

te above.

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

x Holidayy 4 (0,10 x Rainy Days)
365 '

Where

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

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

7-2
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1.2 Socio-Eeonomic Conditions

1. Sources:

Kabupaten:

Province

2. AAGR

Kabupaten concerned with the sctudy,

: Jawa and Indonesia;

1.2.1 Population
The population of Kabupaten Belitung in 1984 was 173, 3!9 which was
approxxmately 3.3% of the 5,259,200 total population of Sumatera
Selatan Province as shown in Table 1-2-1.
The populatlon den31ty was O 38 persons per ha which -was lower than
_the provincial den31ty of 0.49,
The recent annual average growth rate of p0pula§ion of the Kabupaten
is 1.8% which is lower than both the_brovincial rate of 3.3% and
the nationgl rgte.of 2.2%. This may bg the result df out flow from
the Kabupaten and because there is no transmigration programme.
The population of each Kecamatan and its proportion to the Kabupaten
population is shown in Table 1-2-2.
Table 1-2-1 POPULATION BY KABUPATEN
DESCRIPTION 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 $60,597 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 0.49 1883
5,259,200 10,368,800 1984
Jawa IS.(Excluding .
DKI JAKARTA) 91,126,900 1.7 13,159,700 6-92 -
INDONESIA 161,579,500 2.2 191,944,300 084 -
Notes

Statistical yearbook of Indonesia 1984, published by

‘the Central Statistics Bureau.

: Average Annual Growth Rate.

74



Table 1~2-2 POPULATION BY KECAMATAN

Year : 1984 '
PROVINCE SUMATERA SELATAN
RABUPATEN  : BELITUNG
'KECAMATAN POPULATION PROPORTION
_ (%)
MEMBALONG 13,892 8.0
GANTUNG 26,894 15.5
MANGGAR 48,267 - 27.8
TANJUNG PANDAN 84,326 48.7
TOTAL 173,379 100

7-5



e

Land Use

In Kabupaten  Belitung, 27,835 ha of the current available land
use area,'which is approximately 6.0% of the 462;305 ha total area
of the Kabﬁpaten, is used for living purposes and  for industrial
activity of  the dinhabitants of the .Kabupéten. It is the .total

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

The current availéble land use area consists of ~ 22,519 ha of
agricultural harvest area and 5,336 ha of residential area which

are 80.8% and 19.2% of the cufrenf available 1énd use . area

respectively.

The agricultural harvest area consists of 2,377 ha of paddy field
and 20,142 ha of plantation area which are 10.6% and 89.4% of the

agricultural harvest area respectively.

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

production in the Kabupaten is plantation.

7-6
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1.2.3 Agricultufe

The cultivated area and .food: crop p.roductién in Kabupaten Belitung
in 1984 were 2,188 ha and 8,010 tom respectlvely as shown in- Table
1-2-4. Of food crops, the area and ploductlon of paddy Whlch con~
sists of wet paddy and upland paddy was 801 -ha and 456 ton respecti-

vely'which'are 36.6% and 5.7% of the'total.fdod crops. The yield
rate of paddy productlon is 0.57 'tén' per ha. | Thus, paddy is an
insignificant agrlcultural crop of the Kabupaten. In general the.

agricultural crops show small developed growth rates.

Because the island is located in the Jawa Sea, it secems that Kabupa-
ten Belitung is.not suitéble for production 6f agricultural Crops
ju&giﬁg .frém the geographical, weather and agronmomical points of
view. Therefor, yearly aﬁproximately 95% of the 23,000 fons which
are required for the consumpti6n of.fhe'Kabupatén have to be imported

from other Kabupatens.

The commedity crops, of which rubber, palm'and-clove (cengke) are
majoyr, are produced in the plantatidns The area and production
of plantation crops in 1983 were 9,105 ha and 3,185 ton respectively
with current growth rates being 6 SA and 11.8% respectlvely. Thus
the plantation e¢rop which 1s an export’ product is important agricul-~
turally. Some chahges are expectéd considering the international

balance of supply and demand.

It is desirable that future agricultural development in the Kabupaten
should be enhanced to promote production of plantation crops and

the processing industries.



Table 1-2-4. AREA AND PRODUCTION OF FOOD CROPS
KABUPATEN : BELITUNG

COLTIVATED AREA

‘ (ha)

. YEAR , AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 1,025 1,134 1,134 1,075 759 801 -4.8

- OTHERS 1,401 638 784 1,054 1,011 1,387 -0.2

TOTAL 2,426 1,817 1,918 2,129 1,770 2,188 -2.0

PRODUCTION

(ton)

. . YEAR ) _ AAGR

~ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 465 536 536 526 383 456 -0.4

OTHERS 7,185 3,052 3,484 4,458 5,143 7,554 1,0

TOTAL 7,650 3,588 4,020 4,984 5,526 8,010 0.9

YIELD RATE

(ton/ha)

YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY 0.45 0.47 0.47 0.50 0.50 0.57 4.8
Notes

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



AREA AND PRODUCTION OF PLANTATION CROPS

Table 1-2-5
Year 1983
PROVINCE : SUMATRA SELATAN 7
KABUPATEN AREA PRODUCTION AAGR (%)
(ha) {ton) AREA PRODUGT TON

MUST RAWAS 112,803 35,421 1.2 14 .4
MUST BANYUASIN 140,989 40,076 5.1 3.5
BANGRA 77,636 28,227 3.4 5.7
BELT'TUNG 9,105 3,187 .8 11.8
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR
PROVINCE : SUMATRA SELATAN
KABUPATEN AGRICULTURAL TOTAL  PROPORTION  AAGR SURVEY

' SECTOR ~ POPULATION. (%) (%)Y  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

1. AAGR Average annual growth rate
2. Source Kabupaten concerned with the Study

7-10



.2.4 OQther Economic Activities

Notable economic activifies in Kabupaten Belitung are the industries
related to tim. Howeﬁer, these industries. are based on foreign
investment capital, therefore due  to 1éck of data it is impossible
to make further'_analysis of the impact on the whole industrial

activities in the Kabupaten.

The following shows the curvent growth of tin production.

_ _ 1980 - 1984 AAGR (%)
Production (ton) _ 146,651 . 271,534 16.7
Notes : 1. AAGR : Average annual growth rate

2. Source : Kabupaten data

However, it should be noted that future development of the tin

industry relys much upon the international market.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road Networks

The road _netwofks in’ Kébupaten Belitung are highly consolidated
with the provincial roads 'taking ‘an  important trole as a regional

trunk road which runs through the Kabupaten.

These provincial roads consists of four ﬁrovincial roads. which have
the same 6rigin, that is, Tanjung .Pandan, the Kabﬁpaten capital.
Three of the provincial foads lead to Manggar via three different
routes and include a so-called '"Service road'. The three roads
also form a circular route. '

The routes are :

1. Simpang Pedang via Prawas, Badau and Sangranggrang as the
service road .

2. Simpang Pedang via Prawas, Buding, Peniruhan and Mengkubang

3. Simpang Pedang via Prawas, Badau, Pelulusan; S5.P Pesak and

Limbungan, and Gantung.

The fourth provincial road is the road 1eading from Tanjung Pandan
to Membalong and acting as a regional trunk road for the southeastern

part of the Kabupaten.

The Kabupaten roads, are developed mainly in -both the northern areas
of Tanjung Pandan and the southwestern coastal areas of the Kabupaten.
This is because these areas are the only areas available for regional

development in the Kabupaten apart from the tin industry.
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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

Belitung are confirmed as 35 links and 429 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

(2)

The density of the Kabupaten roads is 0.93 m per ha. This
is 'highef than the national densiﬁy of 0.48 m per ha but
distincfly lower than 2.11 m per ha which is the density in
Jawa Island, excluding DKI 3akérta, as shown in the following
table. Thus, the Kabupaten is presently progressing with

road development.

Total Length Area Density

( km ) (ha) (m/ha)

Kabupaten : Belitung 429 462,305 0.93
Province : Sumatera

_ _ ,_Sélatan 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 Imnventory
Jawa and Indonesia : Statistical Yearbook of
Indonesia 1984, published
by the Ceﬁtral Statistics

Bureau

Kabupaten Road Surface Type

The type of surface on the Kabupaten roads in the Kabupaten

iz shown in Table 1-3-1.

The legend used in the table is as fellows:
ASP : Asphalt
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(3)

ERE Gfavel/Stoné/Telford/Watér Bound Macadam
TNH ¢« Earth 7
LL. : Others

Comparison of the proportion of surface type in the Kabupaten

with other regiohs i& as follows:

Asp KRR TN/LL
Kabupaten : Belitung 16.8 - 83.2
Province : Sumatera = . 7
‘Seglatan 13.7 10.7 75.6
Jawa Is.(Excluding 56.2 -+ 25.0 18.8
DXI Jakarta)
Indonesia : 26.0 26.6 47. 4

Thus, in the Kabupaten the proportion of Kabupaten roads with
asphalt surfaté is lower than either that of Indonesia or
of Jawa Island. The préportion of low grade roads such as
earth roads and others is distinctiy 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, 5D, RU and

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

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

is as follows:

Good Fair - Poor ~ Bad
" Kabupaten : Belitung 48.9 20.9 16.3 13.7
Province : Sumatera
Selatan 43.3 31.7 17.3
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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EXISTING ROAD CONDITION BY SURFACE TYPE

Table 1-3~2
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1

.3.3

The surface: condiﬁion level of the Kabupaten roads in the
Kabupaten is almost same as or surpasses either that of
Indonesia and of Jawa Island. The proportion in good or fair
condition is relatively high. |

Therefore, it seems that rvoad maintenance ié carried out

diligently in the Kabupaten.

(4) Terrain Gonditions of Kabupaten Roads

The difficulty of road improvément' is mainly dependent upon

the terrain conditions.

The terrain conditions of the Kabupaten roads in the Kabupaten
are classified as flat, hilly, mountainous and swampy which

are shown as DT, BK, GN and RW, are gummarized in Table 1-3-3.

The proportions of terrain conditions in the Kabiupaten are’
69.0% flat, 27.0% hilly, 1.0% mountainous and 3.0% swampy. |
There 1is very few mountainous area in ﬁhe Kabupaten. Road
construction is anticipated to be not 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 Belitung was prepared by the

Kabupaten.

The bridges types are classfied as timber, concrete, steel and
others which are shown in the invéntory as KY, BT, BJ and LL

respectively.

The inventory shown in Table 1-3-5 indicates a total of 85-bridges
with a total length of 809 m of which 43 or 50.6% are timber, 32
or 37.6% are concrete and 7 or 8.2% are others. Steel bridges
account for only 4 or 3.5ﬁ of the total, On the other hand, 31
bridges with a total length of 686 m are required to be newly

constructed.
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1-3-3

Table

EXISTING ROAD LENGTH BY TERRAIN CONDITION
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‘Table 1-3-4  NUMBER AND LENGTH OF BRIDCES
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Table 1-3<5 NUMBER OF EXTSTING BRIDGES BY BRIDGE TYPE
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The number of existing bridges by span length is as follows:

Bfidges Type ‘ Span Length (m) o _
@ 6 ¢ Q0 dz s (6 (8 20 (99 Total
Timber 14 24 3 1 - - - - - 1 43
Concrete A 21 . 4 1 1 - - - - 1 32
Steel 1 1 1 - - - e e e 3
Others 3 3 1 - - - - - - - 7

Total 22 49 9 2 1 - - - - 2 85
Thus, most of the existing bridges on the Kabupaten roads are timber

and concrete and the majority of spaniengths is within the range

of 3 mto 5 m.
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1.3.4

Traffic
Inventories of the average daily traffic (ADT) on the Kabupaten
roads in Kabupaten Bangka were prepared “by the Xabupaten and 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 MOTOR~ TOTAL

: : CYCLE
Total Trips 3,821 3,530 4,217 13,747 18,452
Proportion (%) 15.09 13.94 16.66 54.30 100.00

Source : Bina Marga Inventory

The Proportions of regiétéred vehicles By vehicle type are as follows:

SEDAN BUS TRUCK =~ MOTOR- TOTAL
~ _CYCLE

Proportion (%) _ - - -
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.

Egsentially, 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
2.1 Future Traffic Volume

2.1.1 Traific Growth Rate

ESTIMATIORS OF FUTURE TRAFFIC VOLUME AND BENEFIT

The traffic growth rate used for estimation of the future traffic

volume . on the Kabupaten

calculation process. -

" roads

Growth of Production Basis AN

estimated by

\/E;nual Population Growth

of the Rabupaten

Growth of Productivity "B" .

Growth of the Total

X cCultivated Area

Growth of the Total
Paddy Field Area

Traffic Growth Rate: Initial estimated fipure:

W%W

Traffic Growth Rate GR

Growth of the Paddy
Production per ha

=Final adjusted figure:

the

\[CR' X Trend of GDP/Capita of the Province Concerned

Results of the estimation are shown in Table_2*1—1.

Table 2-1-1

FROV. ¢ SUNMATERA SELATAN

BELITUND

TRAFFIC GROWTH RATE ESTIMATION

following

A)  Growth Rale of Population

) Growth Rake of Cultivated Area

Cy rowth Rale of Rlee fleld

D} Growth Rate of Rice yleld rate
£) OBrowth Rate of GDF / caplta

1.E0
2,80
.90
4,40

3]
%)
(%)
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(4}

R ) i i e e Ay e e e o 8 S L s i A PR e iy v ST (ot T T S S B Bt P AR B ks P R S Rk bt TP 4 Wi b e B i Bk Bk ek

a) feometrical Mean
h)  Geometrical Mean
=} Beometrical Meaan
i) Geometrical Mean

o
S
H
H

E )

.
H
"
H
H

2,15
4. 15
3.14
4.91

(%)
(%)
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(%)

ot o ot Mt e Ry e i phh e R e e £ s e L Ay St P S S S P L Y R R e A N e PY Ad h Brd o B e 1 P = 7 ek A IR Ak e s e

TRAFFIL  GROWTH RATE
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.2.1.2 Present and Future Traffic Volume

The future traffic volumes on the Rabupaten roads in 1998 for the
Project life time of tem years were estimated by the followihg

formula
Tn = Te (1‘+ )
Where

Tno ¢ PFuture traffic volume n yéarS'later'
Te : Traffic volume in 1985
r 1 Traffic growth rate
The results are shown in Table 2-1-2 together with the traffic

volume in 1985.
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Table 2-1-2 EXISTING AND FUTURE TRAFFIC VOLUME
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2.2 Benefit

2.2.1

Benefit Eétimation Method

Generally, estimation of the benefit on each Kabupaten road due
to the Project was nade by.anaiyzing.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 iinks it was decided
to estiméte the indiréct' benefit ~through the producer's surplus

benefit,

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

equivalent #4-wheel 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 beneflt was estlmated

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 ~ CONDITION SEDAN BUS  TRUCK  MOTORCYCLE
ASPHALT GOOD 104.7 86.2 85.4 15.9
Fair 125.5 101.0 98,0 18.2
Poor 164.1 135.2 138.5 22.8
Bad ©222.1  202.0  205.0 29,1
GRAVEL Good 125.7  10L.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
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FUTURE TRAFFIC VOLUME ESTIMATED
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2.2.2 Benefit

The benefit estimation was carried out for each Kabupaten road. -
Table 2-2-3 shows a sample of the fesult of benefit estimation}
in the table "surplus" and "VOC" show the estimation method utilized
and III A, III B-1, IYY B-2 and 111 C show the road classificétion;

Table = 2-2-3 _ _
'RESULTS OF BENEFIT ESTIMATION
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Chapter 3 ENGINEERING

3.1 Design Criteria and Specification

3.1.1 Geometric Design Criteria

Currently a technical standard for .improvement of Kabupaten roads

i.e. PETUNJUK TEKNIS 1INPRES PENUNJANGAN JALAN KRABUPATEN, - TAHUN

1984-1985 is established by Bina Marga.

The geometric design ‘¢riteria in the above standard are recommended

to be adopted .in general for the Project. Following discussions

with Bina Marga, exceptions-to this are allowed for Pavement width
and- pavement type to minimize the construction cost of the Kabupaten
rodd improvemént, if_necessary. The geometric design criteria adopted
for the Projeclt are shown in Table 3-1-1. The typical crbss sections

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 Kabupéten roads
is - 70%  of :the'.Bina Méfga live road. - However, after 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

conerete and timber bridges on roads of ITT A classification,

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

111 B-1, 111l B-2 and 111 C classification.
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3.2 Pavement Besign

3.2.1 Design Conditions

From the engineering data prepared by the Kabupéten it is nbted that
the pavement stiucture of the Kabupaten roads seems toO have been
determined without adéquate designs, therefore the .Kabupaten roads
generally have insuffiéieut_capacity. The standards generally used
for highway pavement design éuch.as Road Néte 29, Road Note 31 and
AASHTO are not suitable for Kabupaten réads_ 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 following are important factors for the design of pavement

thickness.

1} Design Traffic Volume

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

adopted for each classification as follows:

Road Classification Degipn Traffic Volume (vpd)
III A : 1,000
ITI B-1 : 500
IIT B-2 200
1II ¢ 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 comstruction to

finally decide the pavement thickuness.
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3.2.2 Pavement Structure

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

Fig. 3-2-1 S PAVEMENT STRUGCTURE
‘ _ (en) -
CHBR : ROAD.CLASSWWCA?WN .
In A _ ie-1 -2 e

20

14 |61

0

SURFACE DRESSING (ASPHALT)

BASE COURSE {CRUSHER - RUN)

i

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

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,
standardization is recommended - as being' necessary for the bridge

design with conclusions as described below.

(1) Bridge Tzée

1} Superstructure

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

cross sections of standard types.

a, Timber beam  bridge (hereinafter timber bridge) for
roads class ITII B-1, TII B-2 and III C,

b. Reinforced concrete T-girder bridge (hereinafter

RC~bridge) for roads class III A,
2) Substructure

Taking account of the actual combinations of super and
substructure types mnoted from the field survey, the
'following two types are recoﬁmended as standard because of

eage of construction and economy.

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

3) FPoundation

There is mno information of subsoil conditions in the
inventory data. However, timber piles of 20 cm diametér
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 fqundation materials,
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3.3.2

(2)

(3)

Bridge Width
The effective bridge widths for the s tandard bridges have been
decided  as follows ‘through' 'diSCuSsiqns with ~ Bina Marga

considering the actual width of Kabupaten toads:

a) Timber bridge: 4.0 w in general
b) RC bridge : 4,5 m in genaral

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 wélis shown in Fig. 3-3-2 and Fig. 3-3-3

are recommended as standard structures.

(1)

(2)

Culvert

The fdllowing two culvert types have been adopted for the

transverse drainage.

a) Reinforced concrete pipe culvert ¢ 80 cm

b) Rubble in morktar box culvert with RC slab 80 em X 80 ¢cm

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
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Fig. 3-3-2 STANDARD CULVERTS
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TIMBER RETAINING WALL

STANDARD RETAINING WALLS

Fig., 3-3-3
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3.4 Selection of Equipment Types

From the results of comparison of two types of Kabupaten vroad
construction methods, 1{i.e. equipment intensive method and labour
intensive method construction methods for major works were basically

decided as shown in Table 3-4-1.

Table 3-4-1 - CONSTRUCTICON METHODS FOR
MAJOR WORRSZ

METHOD _ : WORK TYPE

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

Labour Intensive . Burface Dressing, Drainage,

Bridge and Other Structures.
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3.4'1

3.4.2

Points to be Considered for the Seleciion

Full consideration was given to the following points in studying the

selection of equipment type.

-

Most of the conmstruction in the Project is pavement works for

road improvement.

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

therefore large sized “équipment is omitted from the selection
process,

Equipment should be capablé of with standing the heavy rainfall

and poor soil quaifty. Eqﬁipment for construction_ in_'3wampy

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 improved _afe scattered all over the
Kabupatens and therefore a 1low bed truck br equivalent is
necessary for transportation of crawler type equipment, It is
desirable to protect the exisﬁing pavemeﬁt Erom damage caused by

the movement of crawler type equipment on the existing roads.

The capacity of the equipment has been decided taking iato
consideration the constriction volume and the combination of

equipment in the main work.

Combinations of Equipment for Héjor 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

 EQUIPMENT

OF ONE WORK GANG FOR MAJOR

TYPES OF WORK

TYPE OF WORK

1.

EQUIBMENT REQUIRED

Site Clearing in Light
Bush

. Excavatipn & Embankment

i) Normal Fill
-1i) Fill by Borrow
Material
iii) Fill in Swamp
iv) Excavation to
Spoil
Subgrade Preparation

Subbase Course

Base Course

. Cement Stabilizing

Surface Course

Concrete

Bulldozer 90 HP

- Dump Truck 3.0 Ton

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

Bulldozer 90 HP

-~ BPump Truck 3.0 Ton

Swamp Bulldozer 90 HP
Water Tank Truck
4,000 Ltr

Bulidozer 90 HP
Wheel Loader 1.2 m3

Motor Grader 75 HP
Vibratory Reoller 4.0
Ton (D&1)

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

Motor Grader 75 HP
Vibratory Rollex 4.0 -
Ton '

Portable Crusher/Screens

30-40 Ton/H

Motor Grader 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flat Bed Truck 3.0 Ton

Asphalt Sprayer
850 Ltr
Tyre Roller 8-15 Ton

Portable Crusher/Screeus

30-40 Ton/H

Concrete Miner 0.5 m
Water Pump 200 Ltr/Min
Concrete Vibrator

3.3 Hp

1-

Wheel Loader 1.2 m3

Water Tank Truck
4,000 Lty

Wheel Loader 1.2 m?

Vibratbry Rolier
4.0 Ton (D&T)

Dump Truck 3.0 Ton

Water Tank Truck

" 4,000 Ltrx

1~

1_
1_

1~

1-

i-

_Water Tank Truck

4,000 Ler

Water Tank Truck
4,000 Lex

Vibratery Roller
4.0 Ton (D&T)
Road Stabilizer
Water Tank Truck
4,000 Lex

Flat Bed Truck
3.0 Ton

Flat Bed Truck
3.0 Ton o
Hand-Guided Vibratory
Roller 1000 Kg
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Table 3-4-3 EQUIPMENT OF ONF WORK GANG FOR MAINTENANCE

TYPE OF WORK o EQUIPMENT REQUIRED

Road . 1- Motor Grader
1- Tyre Roller 8-15 Ton
1~ Hand-Guided Vibratory Roller 1000 Kg
1-- Flat Bed Truck 3.0 Ton
1~ Dump Truck 3.0 Ton

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

3.5.1

3.5.2

-Pdliéy of the Kabupaten Workshop

A workshop. will be provided for each Kabupaten.  The function of

the workshop is to cope with requests from' the comnstruction site.

The -main ‘service will be routine maintenance while the éeCORdary

-serViqe will be light repairs which can be carried out.by changing

parts. . Dismantling and aésembling of units which need sétting or
adjustment 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

Harga.
Accordingly the main tasks of the Kabupaten workshop-'are 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 workéhop are recommended as shown in
Table 3-5-1,

‘Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS
DESCREPT&ON.. ' QUANT ETY
Upright Drilling Machine 1 Set
Electric Hand Drill. 1

| Electric Portable Grinder i
Disc Grinder ' 1
Bench Electric Grinder 1
Engineer's Vice 1

ne Eléctric Welder with Engine 1 Set
Portable Hydraulic Jack, Screw Head 1

- Uydraulic Jack 1
‘Grease Gun 2
Suction Pump for Oil Recovery z
High Pressure Grease Pump ]

continued
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LA

DESCRIPTION QUANTITY

“Silicon Normal Charger

‘Mechanics Tool Set, Heavy Equipment

Drum Opening Spdnﬁer

Tyre Chaﬁger Ay Operated
Tyre Service Tool Set
Tyre Pressure Gauge |
Automatié Tyre.InEiator

Plug Cleaner and Tester

Mecﬁanics Tool Set, Large Vehicle
Portable Air.Coﬁpressor

Electric Cord Reel, 15 A, 50 m
0il Measure, Polyethylene

Funnel 200 mm; Stéel

Hand Truck {Cart), 4-Wheel

Nylon Siing, 10 ron .

Chain Block, 1 ton

Wire Rope (for sling), 1.8 ton
wire'Rope (for sling) 3.2 ton

FNMMNM_LJ»—*H}—*HHM#)-HHHW

Generator

Laboratory

¥or quality contreol of construction in the Project it is recommended
that a laboratory is provided for each . Kabupaten. For each
laboratory, providgion 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 3-5-7.

Table 3-5-2 LABORATORY TEST EQUIPMENT

DESCRIPTION _ QUANTITY

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

GBR Laboratory Set, Mechanical (JIS Al211)
Sand Density Apparatus (JIS Al1214)
Aggregate Test Sieve Set
Portable_Cone Penetrometer
Compression & Bending Test Machine
Cylinder Mould (JIS ALl132, 1108)
Slump Test Apparatus (JIS A1101).

N I - T R 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
DESCR1IPTLON QUANT I'TY
Transit 1
Level 1
Stalf 3
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Chapter & CONSTRUCTTION. AND MAINTERANCE COST ESTIMATIONS

4.1 UDnit Price

With regard to the ﬁnit.prices of materials and 1abo£, the data were
collected from each Kabupaten through Bina Marga. The colied;ed data
were compared with those of Jakarta using BAHAN BANGUNAN DKI-JAKARTA-
MAY & JUNE 1985 compiled by PUSAT INFORMASI TEHNIK PEMBANGUNAN, and

then finalized.

4.1,1 UYnit Labour Price

The unit labour prices of Kabupaten. Belitung and other Kébupatens

in Sumatera Selatan 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 '
Musi Rawas 2,750 2,200 3,850 3,850 i,550 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 LAR : Skilled Labour

CAP : Carpenter
MAS © : Mason:
LAB . : Labourer
DRIV : Driver
OPE : Operater
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4,1.2 Eﬂit Price of Materials

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

together with for other Kabupatens in Sumatera Selatan Province.

Table 4~1-2 UNIT PRICE OF MATERTALS
. _ : _ (Rp)
MATERIAL UNIT  MUST MUSI  BANGKA BELLTUNG AVERAGE

RAWAS BANYUASTIN
Bi tumen | L 380 365 1300 280 330
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 M3 - 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 1,000 800 900 875
‘Tying Wire: | XKg 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 hourly equipment cost for Kabupaten is shown in Table 4-1-3,

Table 4-1-3

HOURLY EQUIPMENT COST

PROVINGE  :  SUMATERA SELATAN
KABUPATEN @ HELITUNG

{ UNIT ¢ Rp ) Co'85)

CODE  EDUIPHENT NAME LLASS CO0CC TLORAL ST 32 (({(  FOREIGN CDST 30 THAL
KO ONERSHIP OPERAVION SUB-TOTAL OKERSHIP DPERATION SUB-TOTAL grici
Bolldezer 120 #P 156 12,491 12,647 7,76% __1;014_ 8,783 21,430
Dulldozer fRipper {20 8P - - 170 13,49 13,442 9,500 £,560 . 10,060 23,722
. Swasp Bulidozer 12¢ HP 178 13,731 - 13,909 8,879 [,630 10,509 24,418
Bulldozer B ' 90 WP 9 8,496 8,595 §,914 L] 5,855 0 14,100
Bulldozer/Ripper . 90 4P 106 9,080 1,185 3,300 m 6,273 - 15,459
Bulldozer 63 HP i b, E72 b,242 3,900 455 3,93 10,198
Bulldazer /Ripper &5 WP 17 §,817 5,694 3,819 - 701 4,920 t1,214
Swamp Bulldozer 90 HP 106 9,070 9,174 5,284 970 6,254 15,430
Swanp Bulldozer 43 HP 1 6,408 5,569 4,050 743 §,793 11,362
Hotor Grader S0 HP 139 10,870 - 11,009 019 1,270 B, 189 . 19,198
Hetor Grader . 15 HP 9% 1,450 7,54 1,119 817 . 5,456 13,202
Hotor Brader b5 HP ) B4 6,357 b, b43 4300 789 5,009 11,132
Road Stabilizer ¥=1850 am 172 3,344 3,520 8,57 20 9,614 12,534
Vibratory Retler § ton 38 3,268 3,318 2,900 378 3,278 5,59
Hand-guide Vib. Roller §000 Kg _ i 583 830 849 8 an 1,507
Tire Roller B-15 tan &3 7,195 1,559 3,106 181 73,207 10,48
Yibratory Raller {D4T) 4 ton 58 3,280 3,318 2,500 3,218 5,5%
Hand-guide Yib, Roller 500 Ko 33 Kty 430 400 20 LY. 1,030
fRough Terrain Crane 19 ton 201 12,672 12,873 10,039 10,776 23,649
Hydraulic Excavatory Wheel 0.3 &3 83 1,627 7o 410% 35 4,645 12,350
Wheel Loader 1.2 a3 141 8,262 8,403 1,019 CMé 7,93 15,338
Hhee] Loader 0,3 83 : 4 2,882 2,928 2,749 2% 2,583 5,493
Yater Tank Fruck 4000 itr, - 48 7,151 2,805 . 949 17 9% - 3,79
Fuel Tank Truck A000 1tr, 9 7,763 2,812 Bz HY 1,000 3,813
Duap Truck 3.9 ton 81 3,452 3,533 1,489 198 1,667 5,200
Flat Bed Truck with Crane 3.0 ton 35 3,007 3,042 06 12 (882 4,884
Dunp {oader Truck 12 ton 118,44 18,523 3,938 125 3,963 22,486
Bunp Truck o 5.0 ton i 5,703 5,04 2,189 285 2,484 8,308
Flat Bed Truck 3.0 ton i2 2,386 2,578 343 4 404 3,202
Portable CrusherfScreening  30-40 t/h 376 21,100 21,477 18,800 2,45 M,754 42,73
Concrete Hixer 6.5 83 297 2,338 1,633 5,400 410 3,81¢ B,443
Hater Pump 200 1/min f1 . 25 - 264 188 b 174 458
Concrate Yibrator 33N 3 Ay - I8 .2 15 . 299
fAsphalt Sprayer o850 1tr. 57 742 9 1,059 137 1,156 1,955

------------------------------------------------------------------------------------------------------------------------
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4.2 Unit Construction Uost by Work Type

4,2,1 All Works Except Bridges

The unit construction costs by work type, excluding Bridge construc-
tion costs, have been estimated using the combination of equipment
‘described in Clause 3.4 and the unit prices already listed. The

regults afe summatrized in Table 4-2~1,

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

PRIV ¢ BUMATERA SELATAN kAR @ BELITUNG
ikp)
ITEH Uit LAt FOREIEN T07AL
Gite Clearance in Light Bush w2 140 9N pitl
Subgrade Preparation Y F{] i - Y
Hormal Fill 2l HLLY: bi 2,523
Fill in Swamp o 2,49 1,050 3,507
. Norma} Excavation to Spoil 83 92 521 R
Buh Base Course nl 3,108 1,1 4,452
Base ECourse ' al 4,263 2,293 4,558
Shoulder &2 9l 149 i34
hephalt Patching _ a? 3,861 1,18 5,222
Sur face Dressing ISinglel : 2? 851 561 1,212
Surface Bressing {Boublel LY, B80S Bt 1,684
Earth Drain W 995 i1y 1,114
Earth Drain in Swaep {by sachine) al 1,193 73 |, 6h4
Pipe Culvert 080ca 2 44,157 45,683 87,847
Hasonry Culvert (B0xB0ca) ] 62,922 37,509 §60,431
Retaining Wall and Hing Wall {Tisber) 82 15,825 75 16,070
Retaining Wall and Wing Wall {Nasonry} a3 8,110 11,47 56,581
Gabien Protection "~ ad AL, 739 S V1 i1,8%9
Hanal. rogtine aaintenance of read Ke 163,676 7,248 170,924
Routine asinkenance of earth rvad kn 93,208 - 37,848 131,14k
Routine nalnthnanza of gravel road 41 186,373 87,389 274,817
- Routine maintenance of asphalt road Ko 167,400 131,800 522,200

____________________________________________________________________________________________________
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4.2.2 Bridges

The unit comstruction costs by bridge type including the cost . of
demolition of existing bridges are shown in Table 4-2-2. |

Table 4-2-2 BRIDGE COST
PROV ¢ BUMATERA SELATAN EOR ¢ BELITUNG
{Rp)
FTEN Uit LacAL FOREIGH T0TAL
Superstructure (TisberjGpan 3ay107) a2 97,945 4,082 62,007
Superstructure {TimberjSpan Sejl0T} a? b4, 183 8,507 68,691
Superstructure {TisberySpan BeploT) o 8l 5,014 3,919 0,933
Superstruciure {TisberySpan JaiBHS0) ¥4 11,830 3,047 14,897
. Superstructure {TimberySpan Snpb50) a2 70,440 5,468 - B3, 906
Superstricture (TisberjSpan BayBH30) Y. 99,483 922 106,405
Superstructure {ConrvetasSpan 3ajBHS0) #l 64,697 95,341 137,038
Superstructure (Cencrete;Span SeyBN50) 82 3,087 106,428 169,715 -
Superstructure (ConcretejSpan. BagBHS0) . &l &6%,780 EITY - B0
Superstrurture IConcrete;SpaniOe;BH50} 7! 10,735 132,047 - 202,782
Superstructure (Concrete;BpanlSagBH30) w2 - 75,821 155,643 231,464
Substructure Pleryfor Tieberjlof} Ho 504,733 37,981 542,TH4
Substructure tAbutgfor Tinberjiorl oo 1,348,398 i71,82¢ 1,520,224
Substructure Pierjfor TisberjBK30) o 742,310 Aiby220 798,530
Substrocture (Abubyfor Tinber;BHS0) My 1,527,554 i91,921 1,719,475
Substructure (Pierjfor Concrete;BH50) MO f,807,455 - 454,543  2,E65,%98
Substructure fAbutjior Concrete;BHSO Wb 3,779,057 ¥54,550 - 4,743,807
" Deaolition of Bridge (Tiaber-)Tigber) a? 15,897 1,550 17,447
Deaolition of Bridge {Tiaber-)uncrete) a2 15,897 1,550 17,447
Demolition of Bridge iConcrotel a2 . 94,520 13,151 164,685
Haintenance of Yiaber 8ridge Mew) a2 . 19,9 1,232 11,551
Haintenance of Concrete Bridge (Rew) _ a2 2,140 2,12% 1,849
Haintenance of Tisber Bridge (Exist) W? 9,001 2,458 it,459

‘Haintenance of Concrete Bridge (Exist) B Vi 4,270 2,187 b, 457

e I L O o o o i e o e A A £ 23 8 T L e 2 B R e A e g
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Chapter 5 RESULTS OF ECONOMIC FEASTBILITY EVALUATION

3.1 Preliminary Screening

The - road 1links to be improved should be effective for development

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

to be inefficient for development of the Project Area ‘were generally

screened out using the following cut-off criteria.

Ay

(2)
(3)

(4

(5)
(6
(7)

(8

(9)

Very short roa&s, 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 suitability for transportation
compared to other existing alternative roads serving the same

purpose.

Roadrin-good condition accdrding to the Bina Marga road inventory
which lists 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 general

public
Roads with no inventory data

Kabupaten roads also assigned as provincial roads

The road links to beé screened out in Kabupaten Belitung are shown

in Table 5-1-1.

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

KABUPATEN : BELITUNG

GRITERIA NO ' ROAD LIRK NO

(8)

31,32,34

7-51



5.2 Evaluation

5.2,1 Primary Analysis

5.2.2

5.2.3

The  Kabupaten rcads were classified by using  the future traffic
volume on the rosd 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 linkg.

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

Secondary Analysis

From the infeasible road links evaluated by the primary analysis,
road links where the IRRs were between 1% and 10%, i.e. road links

which could become feasible if down graded 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 thenm more than 10% were aléo defined as
feasible links. =~ This reflected 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 analyéis; road links
where the IRRs were more than 10% were selectéd 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 ¥PVs, i.z. the
larger the NPV the higher the read link priority as shown in Table
5-2-3.
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" Table 5-2-1
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Chapter 6 YMPLEMENTATYON PROGRAMME

6.1 IYmplewentation Schedule

6.1.1 Project Coé*

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

of construction and maintemnance, supplementatlon as described 1ater,

and workshop, laboratory and survey equipment. ‘The total PIOJeCt

Cost for the Kabupaten is summarized in iable'6~1"15

Table 6-1-1 _ TOTAY, PROJECT COST (1)

KABUPATEN: Belitung

. (Rpx106)

| FORETGN LOCAL -

COST | CURRENCY CURRENCY TOTAL
CONSTRUCTION 282 1,138 1,420
MATNTENANCE 99 3N 470
SUPPLEMENTATION 387 - 387
WORKSHOP EQUIPMENT & TOOLS .28 - 28
LABORATORY EQUIPMENT 12 | - 12
SURVEY EQUIPMENT . 5 - 5
TOTAL o . 813 © 1,509 0 2,322

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

6-1-2.
Table 6-1-2 | TOTAL PROJECT COST (2)

(Rpx106)

FOREIGN - LOCAL

COST CURRENCY . CURRENCY - TOTAL
CIVIL WORK 103 1,499 1,602
CONSTRUGTTON & MATNTENANCE - . 623 - 623
EQUIPHENT . :
SPARE PARTS 42 10 52
WORKSHOP /LABORATORY/SURVEY 45 - 45
EQUIPMENT o
TOTAL o 813 . 1,509 2,322

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

equipment.
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6.1.2 Proposed-Road-Links-

(1)

Road Link to be Improved

The road links to be impfoved 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 links selected from the engiﬁeering points of
view |

(3) Road Iinks'éeleéted because of basic human needs.,

The road links finally proposed to be improved in the Kabupaten
are the 9 links with the total length of 174 km which is 41% of
the 429 km total length of KXabupaten roads studied. The

proposed road links are shown in Table 6-1-3.
Table 6-1-3 ROAD LINKS TO BE IMPROVED

KABUPATEN : BELITUNG

REASON FOR SELECTION ROAD LIRK RO

Feasible

- Primary -
- Secondary -

Engineering Point of View -

Basic Human Needs 3,6,7,12,13,14,19,20,30

As the table shows there are no feasible road links from the
economic evaluation. Therefore the following minimum required
road links are selected regardless of any result of economic

evaluation from the view point of basic human needs:
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~ Road links which connect the Kabupaten capital with the Kecamatan
capital prdvided the population density of the Kecémtan is greater

than the mean for the Kabupaten; and

- Road links comnecting isolated Kabupaten or Kecamatan capital.’

to a trﬁnk road.

The order of proceeding with the improvement of the proposed

road links are decided as'shown_in Table 6-1-4.

Table 6-1-4 ROAD LINKS T0 BE IMPROVED BY YEAR
FROV 3 SUMATERA SELATAN KAR @ RELITUNG
YEAR LK HT _ { )t rate

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

e e e e g 2 A g 1 0 e i A 0 0 e 6 9 P G 2 O Y iy o ey

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

----------------------- ——— - . - ——————

------------------------------------------------------------------------------------------------
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(2) Road Liuks to Be Maintatned

It is desirable that all Kabupaten roads are maintaiﬁed.
However, because of the limited budget it is inevitable:bhat
some - road. links in the Kabupatens will be left ﬁithnut
maintenance. for the time being, The budget shouid Be Qséd
for those which are effective In produciﬁg more useful develop-
meﬁE jof the Kabupaten through the road development prcjebt.
The ioad. linké to be maintained are finally proposed as shown
in Table 6-1-5. '

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

FROV ¢ BUMATERNA BELATAN KAR :  BELITUNG

I 10008p )

LINK LEWSTH  8A 50 AU R ASPHAL GRAVEL EARTR TN AREM AC  AREA  BAJOGE  LOCAL FOREIGH  TOTAL
B ke 8 om0 e (el kel KD fa2) KO (ad) COST  LOST  COST DS

150,00 3,002 15,28 4,449 20,390

I\ 90 e 166 08 B 0 0 0 000 A
A WogE 1A 00 00 % B0 0 000 5 LD 4,518 13,800 B9 17,400
§ b 589 188 263 00 - | 18 0 5 2KB0 ) 2LE0 2,7 1,926 2,010 10,100
1 12 645 100 255 000 0 0 2 b AO0 1 6000 858 4,031 1,284 5,92
S B TR = A S L B 5 U1 200 2 18,00 895 2,3 895 3,1n
162 0 B/ 00 00 0 0 20 0 000 7 4B.00 0 ny ons
n OO0 B0 00 00 0 I 0 0 000 2 4800 301,257 00 1,852
12 %5 84 % HA 00 0 2 @ 2 10280 L 2400 1,338 9,790 2,690 12,484
13 L} TN N B S N S 0 9§ 2800 | 2000 2,858 1,100 2,3 13498
" 2 7 W2 &t 00 0 B 0 9 580.00 1 9200 6,992 13,538 310 D
g 5 B0 O 26 0.0 00 5 0 0 000 0 0.0 VRN P 1 N Y 7
AL R 1 Y% B % B U X S ¢ 20 3 3500 1 3200 b 5,391 1,085 b b5k
IR B TR L KA N Y N b W0 e 0 000 0 8,63 2,01 10,85
2 I3 682 /™6 b2 00 0 I3 0 2 3200 0 000 4B L3 6182
% g 688 2L %4 00 0 0 8 1 800 0 0.00 27,308 §30 2,730
B 700350 S0 15000 . 6 0 27 0 000 0 0.00 ¢ s %0 £04
SUR 23 B399 T4 79 1ZBE.A0 22 KOADLGO  ZL,700 KOA,ABT 27,314 130,861
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6.1.3 Annual Construction-and Maintenance-Cost:

The annual allocation of the total construction and maintenance
cost in the four years programme for Kabupaten Belitung isffinally
recommended as shown in Tables 6-1-6 (1), (2) and (3) for the

construction, maintenance and total respectively.

The proposed constructlon cost is Rp 1 420 x 106 and malntenance

cost is Rp 470 x 106 whlch is approxlmately 25/ of the _total

expendlture.
Table 6-1-6 (1)  CONSTRUCTION AND MAINTENANCE GOST
(CONSTRUCTION)
PFROV @ SUNATERA SELATAN kAR 1 BELITUNG
) { URIT ¢ 1000Kp }
ITER CI9BB Y (1) (190> (AT 1992) < TOTAL )

LOCAL CURRENEY : 104,14t 27,400 322 30,206 0 1,000,013 U74.88)
Gwership Cost 1,138 - 2,688 202 2,5 0 818 {08
Operation  Cost 58,755 13L,B00 L0435 10%B8Y- 0 412,80  (36.9%)
Material Cost SEF T IR T T SN TR TN}/ 0 160,735 (15,20
Labour  Cost 2,54 62,282 121,702 103,492 0 0,032 {Ban
Cantingency 13,58 MEP B3 40,483 0 135,283 U301

FOREIGN CURRENCY 15,808 100,902 95,807 114,500 0 O 15
Ownership Cast 30 73,885 M9 82,209 0 IS WS
Operation Cost 189 10,448 9,033 8,756 0 Whz ot
Haterlal  Cost M 34 1095 30,38 0 45,H5 11241
Labour - Cost 0 0 0 0 [ ¢ Lol
Contipgency 5,985 13,161 12,07 15,208 ¢ 48,819 (3.0

ToTeL EDST C is0,0m 18,306 45,059 426,79 0,420,190
Gunership Cost 8,9 76,5 86,317 b, 0 MM M7
Operation Cost 43,630 144,25 119,468 118,625 0 M5SR4
Haterial CLost 1,83 17,205 $9,598 84,50 0 206,50 (451
Labour  Cost 2,54 82,282 121,042 103,4%2 0 30,03 (7397}
Cont ingenty 19,569 48,040 1,080 55,469 0 i85,42  (13.01

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

{ Contingency : 151 )
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Table 6-1-6 (2) CONSTRUCTTON AND MAINTENANGE COST

(MATNTENANGE )
FROV @ SUMATERA SELATAN EAR ¢ RELTTUNG

{ UKIT 1 JODORp )

ITEH CIRB ) 1889 ) CHR90 > 191 1992y TOTAL D
LOCAL . CURRENCY o 48,840 103,40 108,082 4,107 0 3,19 178,97
Dnnership Cost 299 38 b2 703 9 2,322 1 0.4%)
fperation Cost 20,407 3,89 46,560 18,001 0. 159,83  (42.82)
Naterial Cost 1,502 1,590 1,540 4,882 | 16,058 1 4.31}
‘Latour Cost 26,112 54,216 56,180 57,431 0 193,937 (8130
_ FOREIBH  CURRENCY 12,741 7,24 29,013 9,937 VI TS BV T Y
Gunership Cost 10,051 20,61 25,174 23,991 ) 78,042 - 09,718
Operation Cost 1,100 2,348 2,565 2,bhb 0 8,499 { 0.82)
Naterial Cost {590 3,264 3,271 3,20 9 H,42 (11,54
Lahour Cost 0 & : [ L 0 0 L 0.0%)

TOTAL COST 1,581  £30,418 137,075 141,084 9 470,114
Ownership Cost 10,350 22,262 23,858 2,60 0 s let (17,30
Ogeration Cost 21,547 46,05 43,125 50,757 0 167,533 (35.67)
" Haterial Cost 3,832 1,874 1,912 8,162 0 2,480 L 5.80
0 193,939 U413

-Labour Cost’ 24,112 34,214 54,180 57,431
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Table 6~1-6 (3) CONSTRUCTION AND MAINTENANCE COST

(TOTAL)
FROV  :  SUMATERA SELATAN  KAE @ BELITUNS
¢ INIT ¢ 10D0Rp }
TTEH 198> 1Y 10D CIIEY 1992 CTOML)

- LOCAL CHRRENCY 152,991 370,540 ABs,314 42,3 0 LA ST
Dunership Cost 1437 3,280 2,803 2,018 0 fo,M5 {071
Bperation Cost 79,242 ITRANT - 156,995 ¢ 157,960 SR T T AT
Haterial Cost 8,000 18,383 93,207 59,059 0 478,789 (240
Labour  Cost S2,658 13,490 183,892 160,923 o EBSM GLH
Cantingency (3,560 3,079 8931 40,483 ¢ 138,23 (%70

FOREISN CURRENCY : 58,629 120,176 125,820 146,507 R AT e TR Y
Owhership Cost M3 95,509 81,312 685,200 0 S5 8.3
Operation Cost 5,979 12,82 1,58 1R 0 MBI 49D
Material Cost 2,303 . 4,89 1,23 13,19 0 56,84 {1241
Labour  Cost 0 o0 2 IR S X1
Cantingency 5,985 13,060 12,41 15,208 0 % (0

TOTAL COST AL,b10 498,722 BILIM 367;840 0 1,890,304 -
Owneeship Cost 45,799 98,7% - 90,175 89,180 0 I} UL
Operation - Cost 85,221 190,309 168,503 049,382 . 0 413,505 (3%.5%)
Hsterfal Efost 8,343 25,079 107,514 92,078 0 233,630 {12,80)
Labour  Cost 52,658 136,498 183,897 160,923 0 513,971 - (28.20)
Contingancy 19,38% 48,040 41,968 . 55,849 4 185,247 { 9.8%

{ Contingency : 13% )
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6.1.4

Constructi0n~ﬁnd*Mﬂin&enancequuipmenfmGo§£

(1)

(2)

The pxoposed construction and maintenance equlpment and thEIr

Required Number of quipment

The required numbers - of constructlon equipment for Kabupaten
Belitung are estimated from the annual proposed construction

quantities as shown in Table 6-1-7,

_ The proposed numbers of equipment to be purchased are finally

declded c0n51de11ng the folloW1ng number of ex1st1ng equipment
in the Kabupaten which’ are available for the Progect
- 8-~Dump Truck

The proposed numbers of maintenance equipment have been decided
as: shown below from the proposed annual maintenance volume

taking into  account the capacity of the proposed maintenance

_ gangs.
"a. TEquipment for Road Maintenance
- 1-Flat Bed Truck 3 Ton
b. Equipment for Bridge Maintenance

- I-Flét'Bed truck with Grane 3 Ton

Equlpment Cost

purchaseucosts are shown in Table 6-1-8. In' the Project the
éupplementation cost or equipment . cost supplemented is ‘the
difference between rhe purchase cost for newiy supplied equlpment
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 s

REQUIRED NUMBER OF EQUIPMENT

BUMATERA SELATAN

L0A) 2 I

BEL ITUNBG

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

HORKABLE EXISTINS

{ 1988 ) < I?B? ) ( !9?9 > A I??l ) { 1992 }

e 0 1 A 8 4 2 8 7 et e e R 0 £ i

_______________________

170 0 0.4 0.83 i 0.8 .00

E Y T T
et a0 0 0@ wn L& LB ow
antquite v, Roller 00 045 o4 o8 6@ o
"""""""""""""""""""""""""""" o 0 ow om oo 00 oW
dibatery polter @4 0 0% L L Le o
T ialic osatar; el 0 0 08 055 o1l 0.0 000
"""""""""""""""""""""" T R
Tt b w0 0 om om0 05 0w
T 0 0 4wl 55w 000
Rt bed Truck with Grane 0 0 003 02 Ls 0@ 0.0
""""""""""""""""""""""""" W 0 @ o e 000 00
""""""""""""""""""""""""" 0 em om 6B 00 0w
""""""""""""""""""""""""""" w0 M e e em 0w
""""""""""" T T Y
""""""""""""""""""""""" T T T T
bt Sprayer w1 o o0 om0 000 0w

WORKABLE : workable days.in a year

NOTE

EXISTING :
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Table -6-1-8 ' .~ . EQUIPMENT PURGHASE COST

FROV 5 SUMATERA SELATAN . EAR. ¢ BELITUNG
{ 1000 Rp )
EEUIPHEﬁT NAKE CLASS CIF LJAKARTAY PURCHASE 0, PURSBRBE C0ST
Bulidozer %0 WP 9,150 - -
Rul ldozer /Ripper 90 Wp 53,000 : 53,000
Swamp Bulldozer : 90 -HP 22,850 -
Swanp Bulldozer 45 HP 44,500 - -
Motor Grader : 73 HP 47,800 2 93,600
Road Stabilizer W=1850 an 83,950 - -
Hand-quide Vib. Roller 1000 Kg 8,500 1 8,500
Tire Ratler 8-15 ton 3,000 H 3,070
Vibratory Roller {D&T} 4 ton 29,000 | 29,000
Vibratory Roiler i ton - 29,000 - -
Rough Terrain Crane 10 ton 100,400 - -
Hydraulic Excavator) Wheel 0.3 a3 41,100 | 41,100
Bheel Loader 1.2 3 70,200 ? 140,400
~ Nater Tank Fruck 4000 1tr. 12,750 - 12,750

Duap Truck 3.0 ton 14,700 8 117,600
Diep Loader Truck o 12 ton 56,300 - -
Fiat Bed Truck with Crane 3.0 ton 25,190 2 50,380
Flat Bed Truck ' 3.0 ton 11,275 1 k1,273
Portable Crusher/Screening 30-40 t/h 188,000 - -
Concrate Hiver 0.5 a3 18,000 - -
Hater Pusp 200 L/ain 530 - -
Concrete Vibrater 3.3 HP 740 - -
fsphatt Sprayer ' 850 Ltr. 16,200 - -
Service Car 3 ton 1,400 { 11,400
4 Whea!l Drive Vehicle 10-Hp 17,500 | 17,600
Hotorcycle 100 cc 1,104 3 3,300

PURCHASE COST ~ TOIAL 623,075

OWNERSHIP COST (FOREIGN) 233,628

EQUIPHENT [O5T SUPPLENENTED . 387,450

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

HOTE @ DWHERSHIP COST IFUREIBH) for Existing Equiplent

Duep Truck ' 54,743
Portable Crusher/Screening 23,145
TOTAL 77,688



6.1.5 Other Costs

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

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

6.1.6 Quantities by Work Type

The annual construction and maintenance quantities for all proposed

road links are shown in Table 6-1-9.
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Table 6-1-9 CONSTRUCTION QUANTETIES FOR ALT

PROPOSED LINKS

FROV ¢ BUMATERA SELATAN EARR t BELITUNG

ITEH UnIT ¢ 1048 ) {0999 ¢ l‘i?l) } {9 1992y CTanaL
Site Ctearance {n Light Bush ¥ 0.00 0.00 0,00 0,00 0.00 0.00
Subgrade Prepar ation CsT JEA000  250103.00  71459.76  43197.04 0.60 - 403301.80
Horaal Fill : a3 - 3,00 UK.00 60,00 1140.00 0.00  5903.00
Fitl in Swanp C L1 B55. 00 621230 29003 108,82 0.00 1310.20
Norsal Excavation to Spoil a3 19700 123,00 1865, 40 B 0.00 11022.00
§ub Base Course » WL 2201930 6759, 10 196%2.30 0.60  52343.90
Base-Caurse . ' M 6120.00 -~ 2100.00 16535, 00. 1944.00 0.00 21300.00
Shou! der : »l ¥9000.00  150000.00  189000.00  174000.00 0.00  £12000.00
Asphalt Patching o? 0.00 ¢.00 880 3.0 0.00 352,00
Surtace Dressing (Single) ? 0.00 0.00 .00 - 0,00 0,00 0.00
Surface Dressing (Doublel ' R IR ¥ ) 000 - 0.00 0.00 .00 0.00
Earlt Drain o LI780.00  4B460.00  26334.00 ©  321B6.00 0.00 116240,00
Earth Drain in Swamp thy aachinel R 0000 12900.00 131760 590,40 0.00 174,00
Pipe Cutvert DBOCe - _ a %00 $3.60 4,00 .00 0.00 131,00
Hasadry Culvert (§0x80ca) s 0.00 0.0 - 0,00 .00 9.00 0,00
-Retaining Wall and Ming Batl (Timber) A 600 . 0,00 245.00 105,00 00 350,00
Retaining Watl and ¥ing Hatl (Hasoary) A} 0.00 203,20 15,48 L 0.00 225,60
Gabion: Protection al .00 0.00 R 0.00 0.00 0.00
Superstructure (Tinber)Span 3a3407) a? 12.00 18,09 0.00 0.00 0,00 0,08
Superstructure iTisberSpan 5a;101) sl 0.00 0.00 - 0,00 0.00 0.00 0.00
Superstructure (Tinber ;Span Bayi00) a? 0.00 0.00 ISS! 0 135.80 .00 2290,00
Superstructure {¥iaberySpan 3a;DH50) - n 0.00 0.00 0.00 0.00, 0.00 ¢.00
Superstructure {Tisber $Span SayBHS0Y 1 0.00 0.00 6.00 .00 0.00 0.00
Superstructure (TimberySpan Ba;BH50) ¥4 0,00 0.60 0.00 0.00 C 000 ¢.00
Superstructore {Concrete;Span 3u}BHS0) E ¥} 0.00 0.00 0.00 00 0.00 6.00
Superstructure {ConcrebesBpan 5SajBH50) n? 9.00 0,60 9,00 0.00 0.00 .00
Superstructure {ConcreterSpan BapBRS0} 'Y 0.00 0.60 .00 0.60 0.900 0.00
Buperstructure (Concreke;Span)OayBHS0} a2 ¢.00 0.00 .00 0.90 0.00 0.09
Superstructure {ConcreteySpanisn;Base) 22 .00 £.00 .00 12.00 0,00 162.00
Substructure (Pierjfor Tisbery!on) Hg 0.0 700 .19 21,90 0.0 .00
Substructure tAbutpfor Tiaberyion) Hio 200 1.00 1.9 L 0.00 14.00
Substructure Pierjtor TiaberBH50) o 0,00 0.00 0,40 0.%0 0,00 0,00
Suhstrecture lAbut;for TiaberjBH50) i ¢.00 0.900 0.00 0.00 0.00 0.00
Substracture tPierjfor ConcrelepBHan 1o 0.00 0.00 . 0.00 2.00 0.00 2.00
Substruchure EAbutyfor ConcrelejBN50) bl ¢.00 0.0 .- .00 2.00 0.60 .00
Dannlition of Bridge {Vieber->linder) ? 0.00 25,50 36,60 83.40 0.00 147.50
Deanlition of Bridge {Fisber->Concrelel a2 0.00 0.00 0.00 0.00 0.00 0,00
Jemolition of Bridge iloncretel 2 .00 0,00 0.00 e .49
anuzl routine maintenance of road Kn 112.25 230,00 40,70 245,80 0.00 929.78
Routine maintenance of earth road Ka - 37.00 61,00 47,65 41.03 0,060 - 189%.50
Routine maintenance of gravel road Ka 43.1% 164,00 130.50 143,00 .00 121,25
liostine wainleaance of asplialt road Ke 31.50 53,60 £2.55 - - b1.95 0.00 219,00
fiaintenance of Tipber fridge (Keaf a7 9,00 0.90. i2.00 14.00 6.0 &3.00
Halntengnce ol Concrete Bridge (Hewl a2 0.00 6.00 0.60 - 900 0.00 0.0
Haintenance of Tisber Bridge {Exisl} - a? 411,30 1259.10 1212.50 1270.30 0.00 489,20
Kaintenante ol Concrete Bridge (Exist} LY, 511,30 1044, 69 1075, 00 1082.70 0.60 3713, 10
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6.2 Organization and Construction Systen

-6.2,1

6.2.2

Organization
The Bupati as head of the Kabupaten has been adthorized ‘by Law

.Nc. 13, 1980_as an official fesponsiblé 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 instruction léttér dafed'June 2&,.1982 Ref. No. 620/975-
/BANGDA, the Project Manager appbinted'by the Bupati will.be_respché
sible fbr ‘the operation and mainténance'of the equipment. According-
ly the Equ1pment Coordinator’ appo1nted from the staff of the Reglonal
Public Works (Kantor W1layah) by Bina Marga as a coord1nator between
the.Governqr and the Bupatl will be responsible -for delivery, effec-

tual utilization and maintenance of the equipment.

The standafd' organization of PPUK consists of a minimum df .four
sections, t.e. Road Section, Housing and City Planning Séctidn,
irrigation Section and Administration Section. For execution of
the Project it  1is strongly recommended that the _strubtural
organization of PPUK is established. It will be ngcesséry not
only to organize new sections but also to réorganize the current
structure through a review of the roles and 'resppnsibilities. of

each inter-related section.

It is recommended that the workshop is newly organized to consist

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

operation and materials, and administration to execute Lhe main

tasks described in Clause 3.5,

The sub~section of laboratory would be under the relevant Road

Section. The proposed organization is shown in Fig. 6-2-1.

Construction System

For the constructlon of Kabupaten roads w1th a ten year effective
design life, it has been recommended in Clause 3.4 that the equlpment
intensive method should be adopted for wearth work and pavcanL

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

PROPOSED ORGANIZATION
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Current road construction in the Kabupatens is . obliged to yely
upon the traditional 1abogr' intensive _methoﬂi _ ft is thefefore
assumed that both the DPUK and the local contvactors in the Kabuba?
tens do not have suffic1ent experience and techn1que for the equip-

ment 1ntens1ve method of road construckion.

For realization of the Iﬂcal Road Developmént Projéct the GOI has
ensured availability of the required human résdurées of DPUK and
intends to conduct training. programmes for ~thoéé human _resourcéé
as described in Clause 8.3 of the Main Report: This meaus that
the GOI intends the Kabupatens to bave the ébility to execute the

Project by force account {Swakelola).

it should be recognized from the experiencés in the first local
road project, which was 3931sted by OECF, ADB and IBRD, that because
of thelr poor construction management and traditional labour 1nten;
sive methods most of the road construction by 10cal contractors
could not be completed. within fhe contract periods. ‘herefore
execution of the road improvement by force account is desirable
as recommended from their experience by the comsultants for the

first local road project.

it is strongly recommended that except for Jlabourers 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 retiability.

However, it W111 “be very d1ff1cu1t to. execute éll -thé Projééts.
by force account "because of the need for wmany Kabupaten staff.
The GOl has emph331?ed the need Lo promote the employment ol 1ocal
weak contractors in order to uP gradeJthelr gapab111ty in rhe:road
project schemes within ‘the Fourth Five-Year Plén (kE?ELITA)

Taking into consideration the conditions mentioned above it 1is
strongly recommended that the DPUK is obliged to lend some equiﬁment
with skilled operators to the local contractors in the Kabupatens

for the execution of a part of the road improvement works.
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- The types of work executed only by force account are recommended

as follows:
= Routine maintenance work for the Kabupaten roads
- Laboratory tests’
~ Production of crushed atone

- Technical service for the equipment
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