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PREFACE
This is'#he Kabupaten Report of the FeasiBility Study of the Local Road
_Developmené iﬁ the Republic of Indonesia for Kabupaten_ Musi  Banyuasin
“in Sumatfa Selatan Province. The feporf has been prepared by the Study
Tean éf the Japan International Cooperation Agency'(hereinafter called
JICA). '
Based:upon a'requestffrbm the Government of Indonesia, the Governmgnt
.of Japan arranged for JICA to conduct the Study and. JICA accordingly
.organized a Study Team. Tﬁe 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 governments of'both province and Kabupaten in_coilecting

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

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

implementation programme of the local road development in the Kabupaten.

The gimplified economic -feésibility evaluation methodology utilized
for the study was established by the Study Team in Phase 1 Study through
" a pilet 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 developmenﬁ but only limited data
is available'fér_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 BACKGROUND OF THE KABUPATEN

1.1 Topographic and Meteorological Conditions

1.1.1

Location and Topography

Kébﬁpaten Musi Banyuasin is located in the.northeast'paft of Sumatera
Selatan frovince. On the north it is bordered by Jawbi. Province,
and on the east it fronts -the Bangka Strait where: Bangka JIsland
lies off shore in the Natuna Sea. The south of the Kabupaten is
bprdered. by Kabupatens Ogan Komering Ilir and Lema;ang Ilir Ogan
Tepgaﬁ.ﬂ . |

Palembang City the capital of  the Kabupaten ie also . the capital

of the province and is governed as a Kotaﬁadya.

The features of the Kabupateén present an entirely flat topography.
The area extending from the northwest to the south is covered with
rich granaries but the remaining coastal area from the northeast
to the east is widely covered with swampé_fbrmed in the lower reaches

of the Upaﬁ, the Banyuasin and the Musi Rivers.

The area of the Kabupaten is about 26,190 square kilometers, approxi-
mately 25 percent of the total of Sumatera Selatan Province and

occupying - the largest part of the proﬁince. Lt administers’ 8

Kecamatans.,



1.

1.2

Meteorological Conditions

The average number of rainy days and the average amount of yearly
rainfall in - Kabupaten Musi Banyuasin are 160 days . and 2,625 mm

respectively.

One year in the Kabupaten consists of a rainy season and a dry
season. The dry season 1§ from June through September in general.

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

The number of working 'days which is necessary for pianning the
construction schedule in chapter 6, is estimated at 210 days using
the following formula based upon the data shown in the table referred

to above.

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

x Bolidayy 4 (0,10 x Rainy Days)
365
Where @

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

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

5-2
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1.2. Socio-Economic Conditions

1.2.1 Population

The population of Kabupaten Musi Banyuwasin in 1984 was 860,597 which
was approximately 16.4% of the 5,259,200 total population of Sumatera

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

The population density was 0.33 persons per ha which was lower than
the provineial density of 0.49.

The recent annual average growth rate of population'bf the Kabupaten
is 4.5% which is higher than both the provincial rate of 3.3% and
This may be a result of the on-going

the national rate of 2.2%.

transmigration progranme.

The population of each Kecamatan and its proportion to the Kabupaten

population is shown in Table 1-2-2.

.POPULATION.BY KABUPATEN

Table 1-2-1-
DESCRIPTION POPULATION  AAGR AREA POPULATION  SURVEY
(%) (ha) DENSTTY YEAR
(persons/ha)

KABUPATEN: _

MUST RAWAS 397,143 3.1 1,520,000 0.26 1982

MUST 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 0-49 1983
5,259,200 . 10,368,800 1984

Jawa IS.(Excluding :

DKI JAKARTA) 91,126,900 1.7 13,159,700 6-92 -

TNDONES TA 161,579,500, 2.2 191,944,300 0.84 -

Notes

1. Sources:

Kabupaten concerned with the study.

Kabupaten:
Province Jawa sand Indonesia;
Statistical yearbook of Indonesia 1984, published by
the Central Statistics Bureau.
2. AAGR Average Annual CGrowth Rate,

5-4



Table 1~2-2 POPULATION BY KECAMATAN

Year.: 1984

PROVINCE =~ : SUMATERA SELATAN

KABUPATEN  : MUST BANYUASIN

KECAMATAN ' POPULATION PROPORTION

' ' (%)

KOTA SEKAYU _ 124,243 14,6
BABAT TOMAN 129,683 15.3
SUNGAT LILIN _ : 73,930 87
BAYUNG LENCIR . 30,442 3.7
BANYUASIN I - _ 148,867 17.5
TALANG KELAPA _ 92,307 10.8
BANYUASIN T1 : ' 126,818 14.8
BANYUASIN TII ' 124,307 14.6
TOTAL 860,597 100




1.

2.

Land Use

In Kabupaten Musi Banyuasin, 519,879 ha of the current available
land use area, which 15 approkimately 19.8% of the 2,619,125 ha
total area of the Kabupéten, is used for living purposes and for
industrial activity of the inhabitants of the Kabupaten. it is

the total value of columns (1) througﬁ (6) in Table i-2f3.

The cutrrent available land use area consists of 459,212 "ha of
agricultural harvest area and 60,667 ha of residential area which

are 88.3% and 11.7% of the current .available land - use area

respectively.

The agricultural harvest area consists of 209,941 ha of paddy field
and 249,271 ha of plantation area which are 45.7% and 54.3% of

the agricultural harvest area reSpectiver..

it can be realized from the land use that paddy cultivation and

plantations are of similar proportions.

5-6
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1.2.3 Agriculture

The cultivated area and food crop production’ in Kabupayen Musi
Banyuasin 1In 1984 were 195,817 ha: and 469,216 ton .respectively
as shown in Table 1-2~4. 0f food crops, thé area and production
of paddy which consists of wet paddy and upland paddy was 151,806
ha and_329,156 ton réspeétively which are 77.5% énd 70.2% of the
total food crops. The yield.rate of paddy production is 2.17 ton
per ‘ha. Thus, paddy is the most predominaﬁt égricultural crop

of the Kabupaten.

As the table shows, average annual growth rates .of area and
production of paddy in 1979 through 1984 were 10.0% and 9.1%
respectively which show a favorable development of paddy production.
Approximately 87% of the paddy production is yielded in the Qet
paddy field. It is desirable that productivity of paddy becoﬁes

higher and this depends upon the future develepment of irrigation.

The commodity erops, of which rubber is major, are produced in
the .plantations. The area and production of plantétion. crops in
1983 were 140,989 ha and 40,076 ton respectively with current growth
rates being 5.1% and 3.5% respectively. Thus the'plantation cfop
which is an export producf is important agriculturally. Some changes
are expected considering the international balance of supply and

demand.

The population of the agricultural sector which is assumed from
the employment in the Kabupaten is 54.2% of the total population
as shown in. Table 1-2-6. Thus the Kabupaten is an agricultural

Kabupaten.

As can be seen from the curreat treunds, future agricultural
development of the Kabupaten depends upon the result of deﬁeloping
various plantation crops as a food supply for the large market of
Palembang, the capital of the Province, located in the neighbouring

Kabupaten.

5-8



Table 1-2-4

AREA AND PRODUCTION OF FOOD CROPS

KABUPATEN : MUST BANYUASIN

CULTIVATED AREA

(ha)

. YRAR AA.GR‘
LTEM - 1979 1980 1981 1982 1983 1984 (%)
PADDY 93,244 100,283 99,996 89,157 136,261 151,806 10.1
OTHERS 8,837 6,186 7,881 9,408 15,111 44,011 37.9
TOTAL 162,081 106,469 107,877 93,565 - 151,372 195,817 13.9

_PRODUCTION
{ton)
YEAR . AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 212,611 226,304 . 245,640 188,218 279,489 329,156 9.1
OTHERS 63,040 45,631 46,675 66,215 80,360 140,060 17.3
TOTAL 275,651 271,935 292,315 254,433 359,849 469,216 11.2
YIELD RATE
{ton/ha)
YEAR - AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 2.28 2.26 2.46 2.11 2.05 2.17 1.4
Notes
1. AAGR : Average annual growth rate
2. Source : Kabupaten concerned with the study
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Table 1-2-5 (
Year ¢+ 1983
PROVINCE : SUMATRA SELATAN _
KABUPATEN - AREA | PRODUCTION ~ AAGR (%)
(ha) (tomn). AREA ‘PRODUCTION

MUSI RAWAS 112,803 35,421 1.2 14.4
MUST BANYUASIN 140,989 40,076 5.1 3.5
BANGEA 77,636 28,227 3.4 5.7
BELITUNG 9,105 3,187 6.8 11.8
Table 1-2-8 POPULATION OF AGRICULTURAL SECTOR
PROVINCE : SUMATRA SELATAN
KABUPATEN AGRIGULTURAL TOTAL  PROPORTION  AAGR SURVEY

. SECTOR POPULATION (%) (%)  YEAR
MUST RAWAS 346,000 397,143 87.1 3.5 . 1982
MUSI 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



1.

2.4

Other Economic~Activities

Notable economic activities excluding agricemlture- in Kabupaten Musi

Banyuasin are the forestry and fishery sectors.

The following figures show the current decline of forestry production,

Production (m3) 773,855 756,907 - 0.6
Notes : 1. AAGR . : Average.annual:growth rate

2. Source : Kabupaten data

In this Kabupaten the forestry sector is a ﬁajor industry. However
this industrial activity does not influéncé the whole of the
industrial activities in the -Kabupéten because “the returns from
the forestry activity are invested outside the Kabupaten. 'Furthermofe
production shows stagnation reéentiy becanse of government pblicy

which prohibits exporting green wood.

The following shows the current growth of fishery production.

1980 1984 AAGR (%)
Catch (ton) 13,112 14,062 ' 1.8
Notes : 1. AAGR : Average annual growth rate

2. Source':.Kabupaten data

Judging from the present conditions appfoximately 1,000 tons are
exported out of the Kabupaten yearly and the catch is tending to

increase.



1.3 Present Status 6f'Kabupaten Roads

1.3.1 Qutline of Road Networks

In Kabuﬁéten Mnsi.Banyuasin thevre is a provinci31 rpad which runs
across the Kabupatén from east to west leading to the neighbouring
Kabupaten Musi Rawas from Palembang, the capital of the province.
Two Provincial roads separate from this provincial rbéd at Belitung
and Bekayu and these roads run towards the neighbouriﬁg"Pfovince

Jambi and Kabupaten Lematan Ogan Tengah respectively.’

These provincial roads are the regional trunk voads of the Kabupaten,
however it 1is necessary to také aﬁpropriate anid prompt measures
for consolidation of the roads due to the ‘unsatisfactory road
conditions. Because of the poor road conditions the Musi river
which 7runs across the Kabupaten, wmostly beside - the east-west
provincial road, also has at present an important role in the

trasportation system of the Kabupaten.

The Kabupaten roads form their own different mnetworks depending
upon the regional geographicél ﬁonditions. Fof instance, the
Kabupaten roads in the northeastern areas along the provincial road
which leads to the néighbouring Province Jambi from Eélembang via
Betung can only extend. their networks within the 1limits of five
or ten km on average from the provincial road because the areas
downstream of the Musi river are mostly cqvéred by swamp. The
Kabupaten roads in the northern region of Sukayu develop a road
network connecting with the provincial reoads within a center of

rice production in the Kabupaten.
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1.3.2 Road Inventory

¥rom the road inventory data prepared by the Kabupaten, the number

and total length of Kabupaten roads te be studied in Kabupaten

Musi Banyuasin are confirmed as 82 1links and 578 Km respectively.

These figures exclude Rabupaten roads @ith no data.

According to the data the present status of the Kabupaten roads

is as follows:

(1) DPensity of Kabupaten Roads

(2)

The  density of the Kabupaten roads is 0.22 m per ha. This
is lower than the national density of 0.48 m pér ha and
distinctly 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 Kabﬁpaten lags behind in demnsity of Kabupaten

roads.
Total Length Area . Density
( km ) (ha)  (w/ha)
Kabupaten : Musi
: Banyuasin . 578 2,619,125 0.22
Province : Sumatera _ e
Selatan 2,905 5,760,614 0.50
Jawa Is.(Fxcluding ' 27,715 13,159,700 2.11
DKI Jakarta)
Indonesia 92,038 191,944,300 0.48
Notes : 1. The value for the province is the total value

for the Kabupatens incliuded in the study.

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

Bureagu

Kabupaten Road Surface Type

The type of surface on the Kabupaten roads in the Kabupatén

is shown in Table 1-3-1.
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(3)

The legend used in the table is as follows:
ASP : Asphalt _
KRR Gravel/Stone/Telford/Water Bound Macadam
TﬂH t Earth
LL ¢+ Others

Comparison of the proporﬁion'of gsurface type in the Kabupaten

with other regions is as follows:

ASP KRK TNH/LL

Kabupaten : Musi
Banyuasin ' 12.1 16.6 71.3
Province : Sumatera :
Selatan 13.7 10.7 75.6
Jawa Is.(Excludiﬁg. 56.2 : 25.0 18.8
DKI Jakarta)
Indqnésia ' _ 26.0 26.6 47.4

Thus, in the Kaﬁupaten the proportion'of'Kabupaten roads with
asphalt surface is much lower than either that of Indongsia
or of Jawa Island. The propdrtion of. low grade roads such
as :earth roads and others is distinetly high. This "means

that the road classification in the Kabupatén is low.

Surface Condition of Kabupaten Roads

The surface condition of the KXabupaten 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 proportions of the various surface conditioms
of the Kabupaten roads in the Kabupaten with other regions

is as follows:

Good Fair Poor Bad
Kabupaten : Musi

Banyuasin 52.6 28.7 15.7 2.9

Province : Bumatera
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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EXISTING ROAD' CONDITION BY SURFACE TYPE

Table 1-3-2 (1)
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EXISTING ROAD CONDITION BRY SURFACE TYPE

Table 1-3-2 (2)

SUMATERA SELATAN
MUST BANYUASIN

'
i

_PROViNGE

KABUPATEN :

LN}

ke

kLD

TRE

il

- ———— . — o —— T —— o —— W mm e e e v ke % mm & e ¥

b [}
N H . i
N . . .
H l 1 H
- — e TV A oy ooy e o I B ASUR M ek W e L e M e vam s w4 - —
5 v . »
o~ W - —
¥ H N N
L - '
. ‘o H
—— . A —— "t " T —————— - — " { — it A U o e W AN m e s KF e e ]
- - o r e
— -_ .=
. H . H
H - [ .
: . H v
e et i i Sy e L AR e e e e A —— e e S e b ¢ — 4 D
T H v .
— - -2 1
= . - - 3 .
. H H 5 »
A ]
E = H v H
- Ty v -
+ H : H
H H ¥ .
H . H .
H H N H
. * + v
o o kA e o b i SN Aan e e e AN A ARE e e et A W ) — 4 e o
N H a H
- v o~ . > -
—~ = emE . -
v . . .
. . .o H
' T - 1
. — v — ——— i —— . — — e o L Mo o . o Aot OB HPW Rep b = ol F e o
. oWk '
- — — Coam . o
- - s PR
- H h H
H M - .
—— T —— ——— = ——— = = e = b a1 v ® oo
3 - i H
- — Vo oy Do
e -— o o
. H *
* + i
i e e I R T
— —~ - - - . o~
~ = = H : =
- :
. — v —— . WA A A P o — A . P W ol it Ot s § m D P
— B —~ o e -~ —— w1 T
—_—— —_———— . ~ = . T
'] M
Soae v
—— ——— A A i - R S g —— s — iy g o — S T — P
P ) "~ — - o . o —a— - L e
- ——— — - ~ Py — - - _—-— = — .
. H
- —_— s — it e oy v — et U e o — i o e b -_— -—
+ H
- —— - - - — - vy o -— ] -
P-id —— - - - - ar o > o e —
- -~
e . . - T S ek W A — ——— i ki S At e n e ——— . o B = B s ®
.....
T e e W ol Ao M e WE o T B EE W0 iy QN W e e P A e ay e v OO T A v T s a0 TS 8 am
WE YR MNP WL ST WD WA NP o o =B = e SR R ok b el A= ML o e M o B o A @ R D oo- = - =
B = Am A A
- = -
B 3 gd Mt g s e b Mf o e mtimoas awome B ae Ao ol b ow e a3 i Ml oxe me @ S0 1 o=
EEEE SR I AR EFEEXAERETIR SRS EEEEE=EE=SEE =X = =}
ot - - T " W W Tem A dim . —— YA o Jmn e dnn - —— b ¥ -
e e e e " e = o w4 = e e -

§u17



1.3.3

The surface condition ~level of the Kabupaten .roads in the
Kabupaten surpasses both that of Indonesia and of Jawa Island.
The proportion in good condition is comparatively high.

This situation seems to be explained by the diligent road

maintenance carried out by the Kabupaten.

(4) Terrain Conditions of Kabupaten Roads

The difficulty of road improvement is mainly dependent upon

the terrain conditions,

The terrain conditions of the Kabupaten vroads, 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
64.0% flat and 36.0% ﬁilly. As there are no mountainous or
swampy areas in the Kabupaten road construction is anticipated

to be not so difficult.

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 inventory as KY, BT, BJ and LL

respectively.

The inventory shown in Tabie 1-3-5 indicates a total of 172 bridges
with a total length of 1257 m of which 150 or 87.2% are timber,
9 or 5.2% are concrete and 11 or 6.4% are others. Steel bridges
account for only 2 or 1.2% of the total, Gne.bridge with a length

of 110 m is required to be newly comstructed.

5-18



Table 1-3-3 EXISTING ROAD LENGTH BY TERRAIN CONDITION
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NUMBER AND LENGTH OF BRIDGES

1-3-4
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Table 1-3-5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE
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The number of existing bridges by span length is as follows:

Span Length (m)

Bridges Type _ _
PEEEEIE s 6 @ o (2 (4 Qs (B 0 99 Toral
Timber . 42 104 4 - - - - - - - 150
Concrete - 2 4 3 - = - - - - - 9
Steel ' - 2 - - - - - - - - 9 -
Others 1 3 5 ~ - - 1 1 - - 11
Total o 45 113. 12 - - - 11 - - - 172

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

.
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1.3.4 Traffic

Inventories. of the dverage daily traffic (ADT) on the Kabupaten
roads in Kabupaten Musi Banyuasin were prepéred by fhe Kabupaten
and are shown in Chapter 2, -

From.the.inventéries, total value of average daily trips by véhicle
type and their proportioné in the Kabupaten in 1985 are summarized

as- follows:

SEDAN RUS TRUCK MOTOR- TOTAL

— ' _CYGLE
Total Trips 908 54 957 3,411 3,637
Proportion (%) - 17.04 1.01 17.95 64 .00 100.00
Source : Bina Marga Inventory

.The proportions of registered.vehiéles by vehicle type are as follows:

SEDAN BUS TRUCK U MOTOR- TOTAL -
L L CYCLE
Proportion (%) 2.17 6,26 5.24 86.33 100.00

‘Source : Kabupaten.

Thus, the preportion of motorecyles in the Kabupaten is by far the
highest,

From the above tables the following can be observed:

- HNumber of total trips might be underestimated

- Proportions are probably reasonable.

Essentially, for estimation of future traffic -volumes past and
preseﬁt traffic data together with the trend in the number of
registered vehicles are impbrtant 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_calculatioh

process recommended in chapier 3 of the Main Report.
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Chapter. 2 ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT
2.1 Future Traffic Volume

2.1.1 Traffic Growth Rate

The traffic growth rate used for estimation of the future traffic
volume . on the Kabupaten roads was estimated by the following

caleculation process.

Growth of Production Basis "A':

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

Growth of the Total . Growth of the Paddy
Paddy Field Area . Production per ha

Traffic Growth Rate: Initial estimated figure:

GR” =\/X"§'§—-

Traffic Growth Rate GR =Final adjusted figure:

V[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 @ SUMATERA SELATAN KAR  : MUST BANYUASIN

1} Growth Rate of Population H
B)  Browth Rate of Cultivated Area :
Y fGrowth Rate of Rice fisld ; H 10,00 (%)
D)  Growkh Rate of Rice yield rate :
E)  Growth Rabte af 80P 7 capite :

e R A e T Ll R e e T i e s e B ekl ek s 1o f £ s e et b b oy by e e o S U e R Y . i T e S R = S T S A

a)  Beomsztrical Mean ( A 1 B ) 4.8 (%)
by Geomebrical Mean (0 [EI] Y.hl O
) Geometrical Mean (a x b ) 605 (4
i) Ueometrvical Mean (£ o2 F ) b.5F7 )

L LA T TR S T i 18 R s 4 g A 1 4 i Ry g £t S 1 A o e e T YR B T P I R P g Lt Lot o/ b "R AR e R e S AR R 12

TROFFIC  BROWTH  RATE t 637 ()
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.2.1.2 Pregent and Future Traffic Volume

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

Project 1life time of ten years were estimated. by the following

formula

i1

Tn Te (1 + r)n
Where :

Tan -+ Future traffic vblﬁme 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

voiume in 1985.
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2.2 Benefit

2.2.1 Benefit Estimation Method

Generally; estimation of the benefit on each Kabupaten road due
to the Project was made by analyzing the direct bemefit 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 broducer's surplus

benefit.

a) Road links ‘with present traffic volume (ADT) less than 60
eqﬁivalentsé-wheel vehicles.,
b) Road links with no 4-wheel vehicle operation at present,
The 1indirect 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 _CGNDITIQN SEDAN BUS TRUCK MOTORCYCLE
ASPHALT eooD - 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 2018 180.0  185.1 28.0
Poor 2490.7 218.2 225.8 31.8
Bad 264.9  278,0 2817 35.5
Source -: Bina Marga
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATED
BY THE PRODUCER'S SURPLUS

FROY 1+ SUMATERA SELATAN AR

-

S MUST BANYUASBIN

_________________________________________________________________________________

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

2 1118-2 RRE i8 i 18 48 11
3 1iB-2 KRK 2t 1 23 84 49
4 1118-2 KRK 18 | 19 b8 th
3 Hig-2 KRY 17 R 17 b4 4]
! 1ie-1 fi5P 4 4 &5 245 246
q 1H4C KRK ! 0 g L &
i 114 AsP 273 ib 8l 1037 1101
1 111B-2 KRK pil | pil ki 95
1 1L KRK 4] 0 § 17 20
14 I15-1 ASP 33 3 36 210 9y
i H1s-2 KRK e 2 30 13 118
23 1118-2 KRK 2l A 2 20 83
) 1L KRk 1 0 1 4 4
29 {118-2 KRK 27 ? 2 104 109
30 IHe KRK b i 9 3 3b
3 {t1p-2 KRK 13 | i3 30 32
32 Hie-2 RRK 39 ? 10 15t 157
3N Hid- Sk KH] -3 - 54 20 e
31 HIC KR ? 0 2 b 1
8 HIE KRE, 9 | 9 3 3b
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43 1ii8-2 KRK 13 ot 13 i 52
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i8 18- ASP &l § b2 235 15
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12 HIC KRK 6 0 b 7 3
73 Hic KRK 2 0 2 6 !
1h HIC ¥RK b 0 & Y. 23
a0 L2 KAK. 16 H 17 b2 63
8l 14 L1 141 9 144 340 b3
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2.2.2 Benefit

The benefit estimation was carried out for each Kabupaten road.
Table 2-2-3 shows a éample of the result of benefit estimation.
In the table "surplus" and "VOC" show the estimation method utilized

and IIT A, IIT B-1, III B-2 and IIL € show the voad classification.

Table 2-2-3

KABUPATEN

BUSL BANYUASIN

RESULTS OF BENEFIT ESTIMATION

{ 1000Rupiah }
! oL 28 L3 LINKA L LINGSE LIMK & LI 7Y LIK9 ! LiMKEo ! tiHK L LINCAT ¢
H } T¥n ! 9Ent YEal S¥e} WEKal MUs} bKal lé Ka i 12%e} Jhei
| Vo e-z oy ez i JHBR-Z mp-21 g1 1 11 me ¢ I 3 g2 mic
} YEAR ! Gurplus | Surplus ! Surplus ! Surplus ! voe ! surplus 4 Surplus | Surplus | Surplus 1 Surplus §
{1988 1 0! ¢! ¢! 0t 0 01 01 0 ! 0 0
11939 3§ e i 8011 3 8526 1 366 1 231597 1 A0 AT 224501 12803 0 4
11990 8 8244 | 8628 § 5583 | §020 1 2452031 /ML Y L L 239088 4 13643 § i 4
19 9002 1 9245 | Bt 5056 1 281731 986 1 2211 1989 1 MM 424 )
{1992t 9760 | ?3?{ ! 7918 ! 330§ 277010 ¢ 105800 1§ 228 | 28!;73 H 15732 4 424 i
11993 8 10518 § 10343 ¢ 8533 1 4803 1 293412 ¢ (m 030 1 1045821 C1h709 490 ¢
VUL P01t 4 Hi i 8930 1 SI77 1 J13s4b 1 1204740 2053 1 3j088) ¢ 17724 % 992 |
HRVEsI 11789 % 11840 1} 35 1 53971 IS Y 1M WIS L 3E9RAE ) 19148 ) % i
HE DL 12560 § 12823 ¢ 10191 1} 58% 1 Jonddr 1 13RS 3786 ) 389473 ¢ 20545 ) 565 !
11997 13698 1 13754 | 1iig 8 MIBL Y 377598 1 14BM4) 4 ¥y amizl 6Ly 593 |
}1998 4 4493 1 {4738 ¢ 64 T 744 402076 1 (BITHY S I556 1 457794 ¢ 23454 3 1t
{OSUR Y 109229 | . L10647 ! #8418 1§ 50243 | 3094007 ¢ 1197429 | 290014 1325973 1 176821 5235 4
! LOST ¢ 3307 4 147 ¢ 19283 ¢} 500 1 1654400 1 586991 @ -4320 | 1788100 ¢ agat 1 ~1746 ¢
I M I AT K b3 4 S48 23573 % -1 ) 99228 499% 1 =256 -
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Chapter 3 ENGINEERING -

3.1 Design Criteria and Specificatfcn

3.1.1

Geometric Design Criteria

Currently ~a lechnical 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 recommended

to’ be. adopted in general for the Projeckt. Following discussions

with Bina Marga, exceptions to this are allowed for Pavemenlt widLh
and pavement type Lo minimize the construction cost .of the Kabupaten
road-iMprovement, if necegsary. The geometric design criteria adopted
for the Projecf are shown 'in Table 3-1-1. The typical cfoss sections

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

Loading Specification

* The LOADING SPECIFICATIONS FOR WIGHWAY BRIDGES BY DIRECTORATE GENERAL

BINA MARGA is used in principle as the basic speéification of loading
and the TECHNICAL -STANDARD FOR KABUPATEN ROADS compiled by Bina
Marga shows that Ehe design live lqad for:bridges on.Kahupaten_roads
is 70% of the Bina Marga live road. llowever, 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

concrete and timber bridges on roads of IIl A classification.

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

111 B-1, 11I B-2 and I1I C classification.
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3.2 Pavement Design

3i2ql

Design Conditions

From the’éngineering data preparéﬂ by the Kabupateﬁ it is noted that
the pavement structure of the Kabupaten roads seems to have been
determined without adequate designs, therefore the Kabupateﬁ roads
gengrally have insufficient capacity.  The standards gemerally used
for highway pavement design such as Road Note 29, Road Note 31 and
AASHTO are not suitable for Kébupaten 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 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 Desipn Traffic Volume (vpd)
III A 1,000
II1 B-1 500
IIY B~2 200
III ¢ 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

tegts 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 thickness.
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3.2.2 Pavement Structure

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

Fig., 3-2-1 PAVEMENT STRUCTURE

(em)
ROAD CLASSIFICATION L
1 A U1 8- His-2 urc
= -
S 0 f—
g o :

SURFACE DRESSING { ASPHALT)

H

BASE COURSE (CRUSHER - RUN)

1]

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

3.3.1

Standérd Bridge

There. are so mény bridges to be improved or to be cohstructed 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.TxQe

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 IIT B-1, IIL B~2 and IIL C.

b. Reinforced concrete T-girder bridge (hereinafter

RC~bridge) for roads class IIiI 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 econowmy.

a) Timber 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 typé are in

COmMmon use.

The pile length is suggested to be a minimum of 3 meters
under the bottom of the foundation. The 1ength and number
of piles should be decided in order to be adequate for the

condition of the foundation materials.
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3.3.2

(2)

(3

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

Span Length-

The vange 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)

(2)

Culvert

The following twe culvert types have been adopted for the

transverse drainage.

a) Reinforced concrete pipe culvert ¢4 80 cn

b) Rubble in mortar box culvert with RC slab 80 cm 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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Fig. 3-3-3 STANDARD RETAINING WALLS
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‘Selection of Equipment Types

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

decided as shown in Table 3-4-1.

Table 3-4-1 ' CONSTRUCTION METHODS .FOR
MAJOR WORKS

METHOD WORK TYPE

Eqﬂipment Intensive Earthwork, Base Course and
Subbase Course

Labour Intensive Surface Dressing, Drainage,

Bridge and Other Structures.
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3.4.1

3.4.2

Points to be Considered for the Selection

Full consideration was given to the following points in studying the

selection of equipment type.

R

2.

Most of the conmstruction in the Project is pavement works for

road improvement.

The pavement width adopted is equal to ox less than 4.5 m and
therefore large sized equipment is omitted from the selection

process,

Equipment should be cépéble of with standing the heéﬁy rainfall
and poor soil quality, = Equipment for construction in swampy

areas is considered if necessary.

Uniformity of equipment types with existing equipment’ is
cOnsidetéd to facilitate repair of the equipment in the

provinéial work shop.

Since the scale of the construction is small and transportation
of equipment .will €requently 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 "are scattered all over the
Kabup&tens and’ theiefore a low bed truck or equivalent_'is
necessary for tfansportaticn of_crawlef type éduipment. 1t is
desirable. to protect the existing paﬁement 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 comstruction 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

342

TYPES OF WORK

EQUIPMENT OF ONE WORK GANG FOR MAJOR

TYPE OF WORK

1. Site Clearing in Light

Bush

EXcavation & Embankment

i) Normal Fill
11) Fill by Borrow
Material
11i) Fill in Swamp
iv} Excavation to
Spoil
Subgrade Preparation

Subbase Course

Base Cours=

Cement Stabilizing

Surface Course

Concrete

-
i-
i-

EQUIPMENT REQUIRED

Bulldozer 90 HP
Dump Truck 3.0 Ton

Bulldozer.QO HE
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 90 HP
Wheel Loader 1.2 m3

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

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

Motor Grader 75 HP
Vibratory Roller 4.0
Ton ‘

Portable Crusher/Screens

30-40 Ton/H

Motor Gradexr 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flat Bed Truck 3.0 Ton

Asphalt Spraver
850 Ltr
Tyre Roller 8-15 Ton

Portable CGrusher/Screens

30-40 Ton/H

Concrete Mixer 0.5 m3
Water Pump 200 Ltr/Min
Concrele Vibrator

3.3 up

1-

1_
1_

i-

_Wheel_Loédef 1.2 m3

Water Tank Truck
4,000 Ler

Wheel Loader 1.2 m3

Vibratory Roller
4.0 Ton (D&T)

Dump Truck 3.0 Ton

Water Tank Truek
4,000 Ltr

Water Tank Truck

4,000 Ltr

Tank Truck
Ltr

Water
4,000

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

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton

iland-Guided Vibratory
Roller 1000 Kg
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.Téble 3-4-3 EQUIPMENT OF ONFE WORK GANG FOR MAINTENANCE

TYPE OF WORK o : EQUIPMENT REQUIRED

Road 1~ Motor Grader
1-'Tyre'R011er 8-15 Ton _
1~ Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3,0 Ton
I~ Dump Truck 3.0 Ton

Bridge and Other Structure ' i- Flaﬁ 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 _workshqp,.will be provided for each 'Kabupaten.j Thé function of
the workshop is to cope with requésts'from the gbnstfﬁctidn_site.'
The maln service will be rootine maintenance while the sgcohdary
service will be light repairs which can be carried out by changing
'panté. .- Dismantling and assembling of units which need setting or
adjustment using special equipment dr 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 'Workshoﬁ of Bina

Marga.
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 workshop are recommended as shown in
Table 3-5-1. |

Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS

DESCRIPTION QUANTITY

Upright Drilling Machine
Electric Hand Drill

Electric.Portable Grinder

Bench Electric Griunder
‘Engineer's Vice

PC Electric Welder with Engine Set

1
1
1
Dise Grinder 1
1
1
1
Portable Hydraulic Jack, Screw Head 1
Hydraulic Jack 1
Grease Gun ' 9
Suction Pump for 0il Recovery 2

1

High Pressure Grease Pump

continued
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DESCRIPTION _ - QUANTITY

Drum Opening Spanner
Silicon Normal Charger
Tyre'Changer Air Opérated
Tyre Service Tool Set
Tyre Pressure Gauge
Automatic Tyre.Inflaﬁbr
Plug Cleaner and Tester
Mechanics Tool Set, Heavy Equipment
Mechanics Tool Set, Lérge Vehicle
Portable Air Compressor

"Electric GCord Reel, 15 A, 50 m

- 01l Measure, Polyethylene |
Funnel 200 mm, Steel |
Hand Truck (Carﬁ); 4-Wheel
Nylon Sling, 10 ton

[ N R O R e e - T T B S O T I

‘Chain Block,.l ton
Wire Rope (for slimg), 1.8 ton
Wire Rope (for sling) 3.2 ton

ol g Ny

Generator

3.5.3 Laboratory

: T .
For quality control of construction in the Project it is recommended

that a laboratory is provided . for each Kabupaten. For each
laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical characteristié; compaction and strength tests Ffor

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

In the laboratory a fixed water tank should be provided Ffor _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

DESCRIPTTON ' QUANTITY

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

CBR Laboratory Set, Mechaniecal (JiIS Al211)
Sand Density Apparatus (JIS A1214)
Aggregate Test Sieve Set

Portable Cone Penetrometer
Compression & Bending Test Machine
Cylinder Mould (JIS All32, 1108)
‘Slump Test Apparatus (JIS A1101)

N D e e e e b ek e ek

Yo conduct the surveys necessary for road and structure construction
such as centering, profile leveling, croas section leveling etc.,

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

Tabie 3-5-3 SURVEYING EQUIPMENT
DESCRLPTION QUANTITY
Transit . 1
Level 1
Stalf 3.
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Chapter & CONSTRUCTTON AND MAINTENANCE COST ESTIMATIONS

4.1 Unit Price

&,

1.

1

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

collected from each Kabupaten through Bina Marga The collected data
were compared with those of Jakarta using BAHAN BANGUNAN DKI~JAKARTA
MAY & JUNE 1985 complled by PUSAT INFORMASI TEHNIK PEMBANGUNAN, and

then flnallzed

Unit Labour Price

The unit labour prices of - Kabupaten Musi Bényuaéin and

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

Table 4~1-1 UNIT LABOUR PRICE

other

: : . . _ {Rp)

KABUPATEN MAN - SKIL _ CAP MAS LAB DRIV OPE
LAB - o
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 S,OOO- 3,750 2,250 4,000 3,000
Average 2,813 2,250 3,838 3,325 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~Materialsl

Table 4-1-2 shows the unit price of materialé for Kabupaten Musi

Banyuasin together with for other Kabupatens in Sumatera Selatan

Proviunce,

The unit price of river stone in the Kabupaten which has direct
effects upon construction costs is significantly high.
‘Stone and sand are not produced in the Kabupaten. Therefore unit

prices of these materials include the shipping cost from the producing

Kabupaten.
Table 4~1-2 UNIT PRIGE OF MATERIALS
: . . , (Rp)
MATERIAL UNIT  MUST " MUSI  BANGKA BELITUNG AVERAGE
RAWAS BANYUASIN - .

* Bitumen L 380 365 300 280 330
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 u3 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 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 Equipmetit Cost:

The hourly equipment cost for Kabupaten is shown in Table 4-1-3.
Table 4-1-3

HOURLY EQUIPMENT COST

FROVINCE @ SUMATERA SELATAN
KABURATEN & MUST BANYUASIN

{ UNIT ¢ Rp ) (LN

{0 ERUIPHENT NANE _ CLASS ((0{¢ LOCAL EDSY D333 ({{{{ FOREIBN LDST 1)) TDIAL

NO ' ONERSHIP OPERATION SUB-TOTAL OWERSHIP QPERATION SUB-TOTAL - COST
Bulldozer 120 WP {3 14,715 12,471 7,769 018 8,783 24,654
Bulldozer /Ripper 120 Hp 170 13,716 13,886 8,500 - 1,340 - 10,080 . 23,94k
Swasp Bulldozer - 120 WP 178 13,955 14,133 8,879 1,630 10,507 24,842
Bulldozer 90 Hp 79 8,604 8,703 4,914 841 3,993 14,258
Bulldozer/Ripper ' 90 HP 104 7,188 9,294 3,300 "3 6,273 - 15,547
Bulldozer - . b3 Hp IR 6,322 3,300 455 3,956 10,278
Bulldoier /Ripper : &5 HP 77 b,5%6 4,773 3,819 701 4,520 11,193
Swanp Bulldozer 90 ke 104 9,178 9,284 5,288 710 6,234 15,538
Swamg Bulldozer 43 Rp 8l §,59% 5,477 4,050 M3 5,793 H 40
Hotor Grader ' 110 Kp 139 11,002 14,141 - 4,519 1,270 8,189 19,330
Hotor Grader 75 HP T %% 1,540 7,638 a1 - 5,636 . 13,292
Hoter Grader 65 He B~ 6,435 6,74 4,300 189 5,089 11,800
Road Stabilizer H=1850 aa 172 3,349 3,520 8,59 120 9,014 12,53
Vitratory Roller 4 top x5, 3,357 2,900 3 3,278 4,835
Hand-guide Vib. Roller 1000 Kg 3% ] 1 4 I 50 28 874 1,491
Tire Roller 8-13 ten £3 T3 1,313 3 00 101 3,207 10,586
Vibratory 8oller (DYT) 4 ton a8 3,299 3,357 1,900 . 318 3,278 5,635
Hand-guide Vib, Roller 508 Ky 24 3% . 43 400 19- . A19 1,082
Rough Terrain Crane _ 10 ton 01 12,828 13,029 10,089 137 10,176 23,805
Hydraslic Excavatory #heel 0.3 a3 X ¢ 7,735 7,818 4,109 33b 4,848 12,48
Wheel Loader : 1.2 a3 141 8,349 8,490 7,019 M . 1,938 16,475
Kheal toader 0.3 83 45 2,515 2,381 2,249 2% 2,563 95926
Water Tank Truck 4000 1tr. 35 2,801 2,83 - 849 - i15 984 3,820
Fuel Tank Truck - 4000 Itr, 3 2,807 2,843 82 117 999 3,842
Dump Trick 3.0 tan 8 3,493 3,552 1,469 175 1,6b4 5,216
Flat Ped Truck with Crane 3.0 ton 35 3,065 3,090 £, 716 - 12 1,842 4,932
Duep Loader Truck 12 ton 7 18,798 18,975 3,838 125 3,963 22,838
Dusp Truck 5.0 ton 28 5,71 5,862 2,19 M 2,480 8,382
Flat Bed Truck 3.0 ton 12 2,638 - 2,644 563 4 504 3,250
Portable Crusher/Screening  30-40 t/h 36 21,468 21,840 1B,HOO 2,454 21,754 43,004
Concrete Kixer 0.5 a3 214 2,318 2,334 5,400 404 3,664 - 8,338
Hater Pump 200 1/pin 8 258 pL1 ieg b 194 AbD
Concrete Yibrator 33K 3 2 2 13 2 15 302
fAsphalt Sprayer 830 itr. A 145 784 £,019 133 1,15 £,940

________________________________________________________________________________________________________________________
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4.2 Unit Construction Jost by Work Type

4.2.1

Table

All Works Excépt-Bridges

The unit construction costs by work type, excluding bridge construc-

described in Clause 3.4 and the unit prices = already listed.

results are summarized in Table 4-2-1,

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

FROV ¢+ BUMATERA SELATAN

AT R R B e e O 7 30 R Y L3 e U Y e o e o D B D A . 6 e 8 B ok 63 B i e 1 a4 e 0 R B A e B e e et P o

____________________________________________________________________________________________________

Site Clearance in Light Bush

- Bubgrade Preparation

Normal Fill

Fill in Bwamp

Nornal Excavation to Spoil
Coaent Stabilizing

Cemenit Stabilizing
Shoulder

fisphalt Patching

* Surface Pressing (Single)

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

Surface Bressing {Doublel

Earth Drain

Farth Drain fn Swamp thy nachine)

Fipe Culvert DBOce

Hasonry Culvert {BOxBOcai

Retaining Wall and Wing Wall Tisber}
Retaining Hall and Wing Hall fHasenryl
Gabion Protection

Hanual routing aaintenance of road
Routine maintenance of earth road
Routine naintenance of gravel road
Rostine maintenance of asphait road
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157

2
1,610
6,575
943
10,521
10,624
282
2,505
942
1,432
B9
1152
55,663
74,551
12,401
48,781
3,1

146,752

91,310
a5, 224
850,500

MUST BANYLIASIN

gl
I

050
28
521
10,436
10,43
45
1,122
545
1,044
118
473
47,455
36,480
15
10,055
120

7,218
37,848
12,601

112,300

28
3
2,470

 b,84
1,6
20,09

2,057
127
v,428

§,627
2,476
£,014

1,625
103,119

131,031

17,816
18,836
31,249

154,000
129,178
807,625
942,800

tion costs, have been estimated using the combination of equipment

The



4.2.2 bBridges

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

fable &4-2-2 ' BRIDGE COST

PROV. ¢ BUMATERA SELLATAN EAR ¢ MUST BANYUARIN
{&p)
LTEH NIy Licat FORETEN oAl
Superstructure {Tinber;Span Jny10T) w2 46,000 3,540 49,540
Superstructure 1Tisber;Span Say107} A2 50,952 3,909 - §3,Bb -
Superstructure (TiaberjSpan Boyler! : n? 47,487 5,135 72,622
Superstructure (Fiaber;Span 3ayBH50) n? 5,08 4,377 61,415
Superstructure TiaberySpan Sep BHG0) n? 62,267 4,14y &1,012
Superstructure (Tiaber;Span 8ngBN50) _ n 70,873 4,003 #4,978
Superstructure {Concrete;Span: 3nyBNG0)- n? b6, 708 102,342 149,050
Superstructure (Concrete;Span Sn;BH0) (Y] 69,448 114,549 184,087
Superstructure {Concrete;Span BajBHS0) 2 72,25 124,913 197,187
Superstructure {Concrete;SpantOayBliaol &2 19,357 {42,041 221,418
Superstructure (Concrete;SpaniSe;BHS0) L} 86,970 167,579 254,36¢
* Bubstructure (Pierifer Tisber;l07) NO 400,726 32,851 433,517
Subsiructure thbutjter Tieber;ioD) _ HO 1,225,809 479,741 1,355,060
Substructure {Pierjtor Tisber;BilSol WD SBT3 48,404 537,989
Substructure Abubjfor Tisber;BHS0) Ho 1,367,780 . 146,908 1,514,688
Substructure Plerjtor Concrele;BHSD) WD 2,851,987 354,252 3,108,239
Substructure (Abutyfor Conerete;BH50} NO 5,548,808 BE5,074 6,431,682,
Deavlition of Bridge {Tisbar-)1ieber) a2 13,452 1,23% 14,704
Dexiolition of Bridge {Tisber-)Concrete) K2 13,462 1,239 14,701
Deaalition of Bridge {Concretel a2 122,904 1,512 199,416
Hatntenance of Tisber Bridge llewd (¥} 8,299 1,120 9,419
Haintenance of Concrete Bridge [New) 82 D20 2,197 5,579
Haintenance of Tisher Bridge (Exist) al 1,738 2,402 10,141
Haintenance of Concrela Dridge (Exist) Y] i, 147 - 2,400 &, 347

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

5-52



Chapter 5 © RESULES OF ECONCOMIC PEASTBILITY EVALUATION

5,1 Preliminary Screening

The road links to be improved should be effective for development

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

to bg inefficient for development of the Projecﬁ Area were geueraily

- screened out using the following cut=-off criteria.

)

(2)
(3)

(4>

(8)
(9)

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

with the trunk road network.
koads not connected to the metwork at any poinf

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

purpose.

Road in good condition according to the Bina Marga road inventbry
which lists improvement projects ecarried out in the last Ewo

or three years

Roads with asphalt surface in good condition

Urban roads, -except those forming part of a'longer reoute

Roads serving single large organizations rather than the geﬂeral

public
Roads with no'inventory data

Kabupaten roads also assigned as provincial roads

The road links to be screened out in Kabupaten Musi Banyuasin are

shown in Table 5-1-1.

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

KABUPATEN : MUSI BANYUASIN

CRITERIA NO ROAD LINK NO

(8)

01,08,12,17,19,22,49,58,59,60,62,63,64,70,
73,74,77,78,79,82 .
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5.2 Evaluation

5.2,1 Primary Analysis

5.2.2

5.2.3

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 comstruction and maintenance costs. Road

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

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
cléssification were down graded and the costs re-estimated. Using
these.éosts, a secohdary analysis of IRR was carfied out. Road links
where these IRRs were then wmore than 10% were also defined as
feasible links. This reflected that even though the road

classification was rather low the road link should be impfoved,

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

Ranking of Feasible Road Links

From the results of the-primafy and secondary analysis, road links

where the IRRs were more than 10% were sélected 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 5-2-1 (1) RESULTS OF PRIMARY ANALYSIS

CPROVINCE ¢ SURATERN SELATAN EARUPATEN ¢ HMUSI BANVUABIN

LLIMED BHD. ALEMETH ClL.AkG TRRCA) REMARE
o ey Em IEIN 393461 Burplus
it 7 En S LIIA 35,472 Burplus

b 2% Em TIiE-1 2%5.344 vic
4 A7 1 TIig-t te. 055 Vo
A2 2 Em 11161 11.22% voec
By ? Em ITIA . . 10,352 Burplus
&1 3 FEmo rig--a 7.911 . Surplus
7 24 Em P1in-4 L. 879 Burplus
13 CO3 HEm ITIR-1 o. A0 OIS
&7 17 Em I § i, G.193 Burplus
20 14 Em Itip-1. 3.B149 Vi
34 ©1E Em ITIR-1 3.8519 Surplus
14 A Em 8 8 {21 1.914 vor
EIC 5 Km 1rip-i 1.84% v
Sy 13 Em ITig-1 i.754 Burplus
Kar) H AT i1ip-2 i.240 Vo
IS ? Ew - T11R-2 0078 0 Surplus
24 2 e 111R-2 0,078 Burpl us
20 il Em PIrk-2 S, 078 Burplus
24 1% Em IT1e-2 0,078 v
Wy I En ITiC 0,078 Surplus
et 10 Hm 1112 0,078 v
2% & Ein I1Y18~2 0,078 Surplus
30 2 Em I11C 0. 078 Burplus
31 3 KEm I1ip-2 0,078 Surplus
5371 ?km - 1IIB-2 0,078  Burplus
23 2 Em 111ip-2 0,078 Vo
24 3 Em ITip-1 0,078 Yo
3 6 Fim Iric 0078 Burplus
36 B Em i1ipg-1 0078 voc
37 f SITIR G.078 Surplus
20 2 Em Inic D078 Surplus
i} B K 1118-2 0,078 Surplus
A4 & Im 111814 0,078 Vsl
41 4 Fm [tip--2 0078 voec
i1 12 Em 112 0,078 Surplus
13 2 Em 1110 0,078 Surplus
a1 A LT CIrIn 0,078 Burplus
15 3 Em 112 0. 070 Burplus
4h 7 FEm ITiC 0,078 Burplus
17 il Em 11151 0,078 Voo
46 i1 Em Iitp—-1 0.070 Surplus
h0 1 m 11100 0,078 Guorprlus
R S 10 En ITIR-2 0,078 L0
] 15 IKm ITIR-2 0. 078 Bl s
LTS GO BT IrIE-2 0,078 vae
t4 Il 111B-1 0,070 Burplus
1% g m 1111 o078 wie
T 7 1 TIIiE--2 0,078 Surplus
5 o 17m T1IR-2 Q. 07E Burplus
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Table 5-2-1 (2)

PROVINGE 1 BUMATERA SELATAN

RESULTS OF PRIMARY ANALYSIS

IR MO

19
&5
&y

2

4Hid
&P
71
72
75
74
B

21

Table 5-2-2

PRIVINCE

A s A e i Lt AR A s B AT e A s At T e ot e A A bt EY

LEMETH CLABS

]
-y
(5]
9
fy
I3
3
17

51

2
4
=

-

Han
t<m

Fin

I
Em
Fm
Fan
Fom

ki -

i
L
IEm

-
11ER-2
[11E-2
TTIR-2

111R-2
198 {:55
111
1118
e
1110
I1IR-2
[r1p-4

s et it re s 7 e v e ot S ot o o o e

IRRZ)

REMARE. -

a.Q7e Covoo

n.07g - voo

0,078 Surplus
0,070 Burplus
0.078 VO

0. 078 Burplus
0.078 Surplus
0. 078 - Burplusg
0,078 Burplus
0,074 Burplus
- Q. 078 Surplus

0,078 0 VOR

O e aatied

RESULTS OF SECONDARY  ANALYSIS

1. BUMATERA BELATAN

EABUPATEN @ MUST BANYUABIN

FARUPATEN 1 MUSI BANYUASIN

CLAGS NPV
{1000RP)

I11A 1824376

111n 1222277 .

I1IR-1  B1B231
I1IB~1  44099%

S 2.8509. 35,472

2,655 37,361
1.744  25.344
1.342  1B.0G5

S 1.017 10,352

1.05% 11.229

Surplus
Voo
Voo
Burplus
Ve

Table 5-2-3

1114 Q044
TITB-1 3990
4318919

RANKING OF FEASIBILITY ROAD LINKS

PROVINGE ¢ SUMATERA BELATAM RABUFPATEN MUBT RANYUABIN

LEMETH Cl.Abs

M CD M e o el e Fod A T B L A TR P S S O B LW Y B B, TS PR W 0 B M 13 S R e 1P TR ) Wt S Y S 2 T 8 b s e
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7
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P
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i
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1%
4

T
3
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Chapter 6 IMPLEMENTATION PROGRAMME

6.1 Implementation Schedule

6.

1.

1

Project Cost

The total Project Cost for the Kabupaten is composed of the cost
of construction and maintenance, suppiementqtion as described later,
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: Musi Banyuasin

(Rpx10©)

FOREIGN LOCAL

COST CURRENCY CURRENCY TOTAL
CONSTRUGTION 1,595 2,073 3,668
MAINTENANCE 137 1,055 1,192
SUPPLEMENTATION 397 - - 397
WORKSHOP EQUIPMENT & TOOLS 28 - 28
LABORATORY EQUTPMENT 12 - 12
SURVEY EQUIPMENT 5 - 5
TOTAL 2,176 3,128 5,302

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

6~1-2.

Table 6-~1-2 TOTAL PROJECT COQST (2}

(Rpx109)

FOREIGN 1.OGAL

COST CURRENCY CURRENCY TOTAL
CIVIL WORK ' 1,292 3,115 4,407
CONSTRUCTION & MAINTENANCE 785 - 785
EQUIPMENT : '
SPARE PARTS 52 ' 13 65
WORKSHOP / LABORATORY / SURVEY 45 - 45
FQUIPMENT
TOTAL 2,174 3,128 5,302

The cost for ecivil 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

i nt.
equipme 5.57



6.1.2 Proposed-Road-Links

{1) Road Link to be Improved

The road links to be improved were 'geﬁeraily selected taking

into consideration the following criteria:

(1) Teasible road links _
- Feasible road links from the primary evaluatiocn

- Feasible road links from the secondary evaluation

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

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

The final proposal for road links ito be 'improéed in the
Kébupaten'developﬁent.plan are the 9 links with the total length
of 159 km which is 28% of the 578 km total length of Kabupaten
roads studied. Since Road Links No 10 and No 81 do not form
road networks without impfovement of Desa roads, these road
links are not selected. Road link No 42 is a short road and
does mot form a road network, therefore this road link is not

selected, The proposed road links are shown in Table 6-1-3.

Table 6-1-3 ROAD LINKS TO BE IMPROVED

KABUPATEN : MUST BANYUASIN

REASON FOR SELECTION ROAD T.INK NO
Feasible

- Primary _ . 6,54,55

- Secondary -

Engineering Point of View 2,4,24,47,51,52

Basgsic Human Needs -

As the table shows three feasible road links out of six are

proposed to be improved.



8Since Road Links No 2, No 4, No 24, No 47, No 51 and No 52

are key road links which are located at- the strategié point

to complete the local road network near Sekayu, the Kabupaten
capital, these road links are selected ‘ from the engineering
peints of view,

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 TO BE IMPROVED BY YEAR
FROV 5 SUMATERA SELATAN KaR 5 MUST BANYUASIN
YEAR LIHK ND {} s rate

o o e - -

1988 2, 9§ 130%)

1990 ¢ 4 (2011, 24, 5t, 54 (30D

------- - ——— — - s

199t & {2300, 52 (50%), 54 (80Y%).

1992 & {35%), 47, 52-130%)
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(2) Road Links to De Maintalned

It 1s desirable that all Kabupaten roads are maintained,
However) bécauae of the lmited budget 1t is inevitable. that
sone 'rOadl Hoks in  the Kabupatens will Le left wltﬂout
maintenance for the time being, The budget should be used
for those which are effective in p?oducing more useful develop-
‘ment  of tﬁé' Kabupaten “through the road development project.

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

Table 6-1~5 (1) ROAD LINKS TO BE MAINTAINED

FROV ¢ BUMATERN BELATAN KRB ¢ MUSI BANYUASIN

{ 1000Rp |

CLING LEWSTH B 50 i) RD ASPHAL GRAVEL EARTH  TH  AREA RC  AREA DRIDBE  LOCAL FOREIGR  TOTAL
No (Kmi W W Kel (Ke) {Ke) N2 (a2) N0 (s €osT © LO8T €08t CosT

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

2 3 3D 154 L0 18,3 9 0 9 LG 0 000 3,795 5,030 1,305 4,34
3 g7 166 0.8 00 0 0 ¥ 4 BO.00 0 0.0 gl 2,762 598 3,350
-4 7 84 &6 00 00 9 0 3 b 13800 0 0,00 1,298 3,133 T 3,847

b 2 - M.B 5.2 122 0.7 ¢ 0 'y 0 0,00 0 30,00 2,030 8,189 2,052 10,241
? 24 167 0.4 259 b0 0 ¢ 22 G200 0 0,00 521 &he Li2os 7,3H
9 & bLT 150 233 0.0 0 0 b 0 000 & 0.00 -0 b4 11,69

14 13 3.8 3.5 2.4 0.9 ] 13 ¢ g 12800 0 0,00 1,257 13,835 946 14,801

15 8 8.y 13 00 0.0 8 0 0 6 000 7 43,00 32 6w LS 9,347

th i 855 105 00 0.0 9 0 4 9 000 0 0,00 0 KETS 180 1,132

18 3 5L0 2.0 0.0 b0 9 9 04 B8LO0 9 800 852 1,840 27 2,07

Pil M A 4%z 1500 0 13 | 4 128,00 0 0.00 5,296 1E 124 1,000 15,125

21 3 L3 5L7 3.3 1.7 0 & 3 ¢ 000 ¢ 0.00 0 114 135 g%
A 3440 420 1450 0.0 0 0 5 3 8000 0 .00 g1 bB09 s 2,7

24 12 9%5.6 44 0.8 00 0 0 12 6 000 ¢ 0.00 0 2,857 1 3,398

2% 1% g.4 37.6 2.4 5.5 0 10 ¥ o0 2 321,00 954 12,488 - 1,733 13,92

21 I @50 150 0.0 0.0 0 ? ! ¢ 000 ¢ 0.00 - ¢ L122 43 2,387

2 1 30 568 3.2 L0 ¢ ¢ 10 4 120000 ¢ 0,00 L27 - 3,309 3% 4,048

8 b 6 70 60 0.0 9 b ? ¢ b0 0 0.00 0 5,99 %% 5,251

30 2 B3 125 0.0 0.0 4 0 2 9 000 0. 0.0 ¢ 74 %0 bt

3l I w7 o Woe 3300 l 0 2 ¢ 000 0 0.60 0 LA o 1,403

13 ¥ b1 139 0.0 0.0 {Q 2 7 i 135,00 0 0.00 1,399 4,718 M7 5,365

34 3 LT o 8S 00 0.0 3 0 ¢ b 105,00 0 0,00 1,085 3,804 61 &,415

Ry} a0 A0 20 00 ¢ & 0] 2 8206 0 6,00 27 1,59 he - 1,940

i - 7 BLS I 0.0 0.0 0 ! 2 1 12,00 0 0,00 122 3h9 e bl

3% 3 - %0 0 60 0.0 Q 0 3 ¢ o000 o 000 0 190 226 1,418

10 6 8.7 133 00 0.0 0 0 & I 20,00 0 0.00 203 1,583 M9 Ll.%02

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

............................................................................
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Table 6-1-5 (2) ROAD LINKS TO BE MAINTAINED

PRV« BUMATERA BELATAN EAER 1 MUBI BANYUASIN

{ i00GRp )

____________________________________________________________________________________________________________________________________

Li¥K  LENGTH  BA 50 RU AB ASPIIAL GRAVEL EARTH ~ T - ANEA RC  AREA  BRIDGE  LBCAL FﬁREIGH TOTAL
o LCERN Y b b Kl ke kel WD ta2) N0 e CasT Cusr - COst (K113

et R P B B ek e A R PR B e A9 S o kB e o e e sl 2 19 e A 9 2 B0 o g Y 8 g o e g ey o oA A 4 2 e

H 1363 4.8 154 0.0 0 A 380,00 & 0.00 §00 1,417 s 1,
§2 o2 0.0 7.0 5.0 0.0 0 0 2 £ 32500 0 0,00 375 i 1467 Byt
4 1 6.0 8.3 2.7 0.0 0 0 3 i 15,00 0  0.00 142 838 174,012
4% 7050 150 6.0 0.0 0 o 7.0 ¢ 000 0 0.00 I 11 M6 1,982
47 11 0.0 555 2.2 4.4 11 0 0 o160 0 900 122 11,063 138 12,407
| 1§ 4.3 150 0.7 0.0 0 H i} 0 - 0.00° 0 0,90 ¢ 13,600 $98 14,586
50 3 0.0 1.5 S 00 0 0 0 4 0 0.00 o 000 -0 952 150 1,032
52 15 2.3 8.7 1.0 L0 0 R | 76,00 0 000  2,79% 5,707 1,340 7,047 .
54 7 9.8 1.2 30 o0 2 0 26 392,00 0. 0.00 933 2,84 3,905 749
54 1 1T T T S T T N 0 o 1 6 000 0 0.00 I WY T S 4 T W1
57 13 4L 150 1P 0.0 0 0 13 380,00 0 0,00 408 3,557 P47 I WL
45 g 3.3 1546 189 22 0 3 3 7 40,000 0 0.00 |1 4 . 56 5,312
&b g 0.8 194 10,0 0.0 0 0 ] 1 4000 0  0.00 0 2,04 57 2411
48 & 033 &7 0.0 0.0 0 b 0 0000 0 . 0.00 0 5,952 9% 6,751
11 3 0.0 800 20,0 0.0 9 9 3 7 32,00 0 0.00 3% w62 - 217 LN
12 17 8.7 Ll 00 0.0 0 i 17 280,00 0 0.00 408 4,51 el 5472
75 5 850 150 0.0 0.0 4 0 5 240,00 1 12,00 4B 1,550 350 . 1,900
7h I 9.7 683 00 0.0 0 0 3 0 0,00 0 0.00 ] HE 135 B4e
80 i 9,3 BB 0.0 0.0 9 4 0 § 20,00 0  0.00 201 1,i3 HE 4,300
SU 405 ' 44 130 g 19 20N I3 S09.00 26,649 200,773 28,642 233,413
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6.1.3 Annval Construction-and Mé-inten-ance---Cos t

The ai.mual allocation of the total construction and maintenance

cost in the f1\_re years programme for Kabupaten - Musi Banyunasin 1s

finally r'_e.commeh'ded as shown in Tables 6-1-6 (1), (2) and (3) for

the construction, maintenance and total respectively

The proposed construction cost is Rp 3,668 x 106
cost is Rp 1,192 x 106

and maintenance

which is approximately 25% ‘6f the total

expenditure,
Table 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST
(CONSTRUCTION)
FROY 1 SUMATERA BELATAM KAE ¢ PIUST BAMYLASIN

LUHT & 1000Rp |

ITEH CI988 ) €989 ) (R0 99D 1992 TOIAL D
LOCAL  CURREHCY  + IB1,BIT  40BAS0 AB0050 B0, As4,A36 2,020,035 (55.31)
Ownership Cost 820 1,542 1,963 2,080 1,091 8,358 0.4
 Bperation Cost 9,50 fo4 e 125,13 13,MS 122,525 53,301 (26,50
Haterial Cost - 83,009 203,030 235,32 . 242,050 23,8 1,020,979  {50.7M)
Labour  Cost 22,643 3442 50,273 12,351 40,770 109,884 L 9.4%)
Eontingency 3,15 S0 80,58 bb 448 80,605 264,913 130N
FOREISH CURRENCY 1 BB 35,971 35,832 422,200 369,678 4,640,783 (47U
Oxnership Cust 3,939 45,443 7,331 19,981 73,600 326,300 1992
Dperation Cost 1,00 8,020 9,403 9,907 9,28 10,198 1 2.5
Haterial  Cost T8 200,990 240,820 217,257 236,292 1,059,842 (b4.bZI
Labaur Eost 0 0 0 6 0 ¢ oo
Contingenry 19,19 42,518 19,022 55,071 8,15 214,003 u3.o0n

L cost 320,680 732425 839,065 93,179 034,504 3,heH 487
Gunership Cast 32,159 66,085 78,302 52,021 75,500 33,468 (9.11)
Dperation Cost 55,561 M2,640 135,M6 ML EOZ  [31,056 577,189 4.
Haterfal  Cost 24,837 414,720 476,012 545,006 472,36 2,088,620  {5b.40)
Labour  Cost 22,b45 3,42 40,215 42,551 0,1 189,084 { 5.
Contingency 12,802 95,9 107,55 020,717 10B,B50 478,525  {13.00)

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

{ Contingency 1 3% -}



Table 6~1-6 (2) CONSTRUGTION AND MAINTENANCE COST

(MAINTENANCE)
PROV ¢ BUMATERA SELATAN KAR @ MUST BANYUASIN
] LUNLT 1 1000Rp )

LV EN CIO0EY 1989 190 ) I Iz ey

LOCAL CORREMCY ¢ 100,108 207,202 30,596 250,268 266,557 1,095,725  (0G.5%)
Bunership Cost 254 509 - 55 b, 613 - 3,509 L 0.2h)
Operation Cost 25,138 32,19 54,907 4,160 36,971 M6, 376 123,34
Material Cast 0,570 BG,074 105,080 119,980 132,857 488,310 4631
Labour  Cost WMI RS 0,08 13,588 A9 JIBER 130

FOREIGN CURREMCY ¢ 13,99 27,95 30,238 3L SO 136,535 (LU
Dunership Cost 1,35 261 BSY 0 WS I 101,50 08,70
Operation Cost 187 2,331 2,455 2,513 3559 1,020 (e
Hateria} Cost {,502 7,933 3,781 {309 5,395 18,000 (13,28
Labour  Cnst ) 0 0 0 0 0 10,00

TOTAL COST s | 5,02 285,138 240,829 WULIW 299,412 1,192,260
Ounership  Cost 11,580 23,08F . M55 107 255 110,037 (9.
Uperation Eost 2,305 54,55 I3 WA 595 19,03 RLen
Haterial Cost 03,003 91,807 108,862 124,329 136,287 508,318 (42,50

Labour Cost 33,143 65,625 70,051 13,588 16,413 318,522 (25.7%)

_________________________________________________________________________________________________________________________
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Table 6-1-6 (3) CONSTRUGTION AND MAIﬁTENANCE COST

(TOTAL)
FROV ¢ SUMATERA SELATAN KAE 1 MUST BAMYUASBIN
LU ¢ 10008 |
ITEN CI9BY  C19B9 )  C1990) CH4991) 4392  TOTAL )

LOCAL CURRENCY 2,920 G13,056 G, MB  TBL,232  TBKI93 §,083,650  (63.4%)
Dwnership Eost 1,07 2,151 2,520 2,616 2,50 10,867 { 0.41)
Operation. Cost 7,662 ISH,BIB MBOAR0  1BBAIS 179,502 782,767  (25.4%)
Haterial Cast 124,680 292,504 300,523 307,690 37L,0 1,512,200 (49.2%)
Labour  Cost 55,788 109,067 110,326 115,139 116,86 508,206  {16.5%)
Contingency ByUS S3,0th 60,57 66,640 40,605 264,513 { 0.0

FOREIGN  CURRENCY 3 160,855 353,907 405,067 AS3,6B& 402,703 1,777,318 (38.81)
Ounership Cost 03,28 67,115 100,3% 104,552 98,571 AZLBNE  24.47)
fperation Cost 5,200 10,35t RO 4R 1,7 51,825t
Haterial Cost 93,20 3,923 244,551 WL 24007 1,077,882 {6087
Labour  Cost 0 0 0 0 0 0 10,00
Contisgency 19,157 42,518 49,02 55,070 48,25 214,013 (12.00)

T0TAL COST #3,796 967,53 1,100,714 1,214,918 1,133,985 4,860,767
Qunership Cost W30 89,266 102,85 107,160 W0L,075 444,705 {911
Operation Cost 82,866 167,163 192,708 W05 191,017 64,597 G7.m
Haterisl Cost A7,920 506,527 S8S,Z70 669,335 615,883 2,504,939  {53.4%)
Labour . Cost 55,788 109,067 110,32 116,039 F16,885 508,206  {10.5%)
Contingency 2,612 95,54 109,550 12,749 100,850 478,525 { 9.8K)

{ Contingency : 13% ¥
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6.1.4 Constructionwaﬁdeaintenancequpimeﬂé"Gosf

(1) Required Number- of Equipment
The required numbetrs of construction equipment for
Musi  Banyuasin - ave estimated

‘construction quantities as shown in Table 6-1-7.

. oS I 1.
L Lite =TV EILT- DN

: Kabupaten

A A
proposead

The proposed numbers_qf”equipment to be pprchésed are finaiiy

_decidéd éonSidering the following number of existing equipment

in the Kabupaten which are available for the Project.
- l-Motor Grader
- 1-Tire Roller
-~ 1l-Asphalt S?rayer

The proposed numbers of maintenance equipﬁent have been decided

as shown below from the proposed annual maintenance volume

taking into account the capacity of the proposed maintenance

gangs,

a. Equipment for Road Maintenance

- 1-Motoxr Grader 75 HP

- 1-Tire Roller 8-15 Ton

- 1-Dump Truck 3 Ton

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

b. Tquipment for Bridge Maintenance

- 1~Flat Bed Truck with Grané 3 Ton

(2) Equipment Cost

. The proposed construction and maintenance equipment

and their

purchase costs are shown in Table 6-1-8. 1In the Project the

supplementation cost or equipmént cost supplemented 1is 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.

5-h6



. Table 6-1-7 - REQUIRED NUMBER OF EQUIPMENT

PRV BUMATERA SELATAN HOB o MUSI nnﬂvudﬁim

T —— RGN EXSTING (19000 < 9> <1905 ¢ 1y < 1y
 Blldocer om0 o em om e
 mlldeeriger W 0 o oa o om ow
 Guam Wlldorer W 0 om ow o ow e
otor Geader R T
Chead Stabilier o T T
P IR T VY
ettt w1 o ow em e os
 Vibeatory Foller @ Y T
 dealic brcarators Sheel 20 0 000 000 o0 ol ol
 Mheel Loater B 0 0w La L
Mater Tk fruck T T T T
e ek ® 0 0 sw awW s e e
Rl et Truck with Crane 20 0 000 6 o0t o0 6ol
 atmed ek M 0 un LB ok 24 208
Conrste tixer W 0 eal oo 6w 0w oo

e nm 20 0 ool 00l 6@ 0@ oo

 Concrete Vibrator 20 0 oa o0t 0.0l 00l 0.0

psphalt Sprayer P

NOTE - WORKABLE : workable days in a year
EXISTING : number of existing equipment
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Table 6~1-8 EQUIPMENT PURCHASE COST

PROV ¢ SUMATERA SELATAN KAE ¢ MUBI BANYUASINM
{ 1000 Rp )
EOUIPHENT NAHE CLASS CIF {JAKARTAl  PURCHASE NO. PURCHASE [OST
Bultdozer 90 WP 49,150 i 43,150
Bulldozer [Ripper : 90 Hp © 83,000 - I 33,000
Bwanp Bulldozer 30 HP 52,850 - ' -
Suanp Bulldozer : 45 HP 40,500 - oo
fiotor Brader : 75 HP - 47,800 2 5,600
Road Stabilizer : H=1850 & 83,930 A 85,950
Hand-quide Vib. Roller 1000 Ky 8,300 i 8,500
Tire Rolier- 8-15 ten 31,070 1 31,070
Vibratory Roller (DT} 4 ton 24,000 ? 58,000
Vibratory Roller § ton (2%,000 - -
Rough Terrain Crane 10 ton 100,400 - -
Hydraulic Excavator; Hheel 4.3 a3 41,100 - -
Hheel Loader _ 1.2 a3 79,200 2 " 140,400
Hater Tank Truck 4600 Lir. 12,750 1 2,750
Dupp Truck 3.0 ton C 14,700 1] 147,600
Duap Loader Truck 12 ton 56,300 - -
Fiat Bed Truck with Crane 3.0 ton 73,150 i 25,190
. Flat Bed Truck 3.0 ton 11,275 3 33,825
Portable Crusher/Screening Io-40 t/h 168,000 - -
Cancrete Hixer 0.5 a3 18,000 - -
Hater Puap 200 1/ain 630 - -
Concrote Vibrator 3.3 HP 780 - -
Asphalt Sprayer 850 itr, 10,200 1 10,200
Service Car 3 ten oLL,400 t 11,400
4 Hheel Drive Yehicle 10 HP 17,500 1 17,500
Hotorcycle 100 cc 1,100 5 5,300
PURCHASE COST  JOTAL - 785,233
OWNERSHIP COST (FUREIGN) 388,708

EQUIPHERT COGT SUPPLEMENTED 6,527

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

NOTE @ DWWERSHIP COST (FOREIBN) for Existing Equipent

Notor Grader - 2,307
fire Roller : - 16,633
fAsphalt Sprayer 2,190
TOTAL 45,130



6.1.5 Other Costs

Cost other items includes the costs of workshop_equipmené and tools,
laboratory test equipment and survey equipment which are recommeﬁded

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

rpad links are shown in Table 6-1-9.
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Table 6-1-9 CONSTRUCTION QUANTITIES FOR ALL

PROPOSED LINKS

SUMATERA SELATAN

FROV - 2 KAR @ MUSI BANYUASIN

1TEM URIT {1958 ) ¢ 189 ) ¢ 1950 » <1991} Wy A ToALD
Site Clearante in Light Bush al $000.00 S 0.00 0.00 0.00 ¢.00 ~9000.00
Subgrade Preparation ' B2 BAGD0.00 T 145800,00  195200.00  188500.00  18010G,00  614000.00
Horeal Fill al 0.00 000 0.00 000 .00 0,90
Fill in Swaap ‘ 23 0.00 0.00 0.00 105,00 405.00 810,00
Hormal Excavation to Syoil a3 665. 20 .20 1923.66 1268.00 1518.00 696,00
Ceacnt Stabitizing o3 B415.00 15334, 00 17114.00 13549, 00 13132.00 8971000
Ceaent Stabilizing ' al 142800 4780.00 §088.00 110,00 6566.00 24540.00
Shuul der A2 28200.00 49600.00  119400.00  98500.00 © 119300.00  435000.00
fisphalt Patching x? 0.00 10.00 1862.00 175,00 §286.00 3413.00
Surface Dressing (Singlel- a2 20300.60 85200,00  JI9K09.00  153000.00  137660.00  514000.00
Surface Oressing (Double} 82 0.0 ¢.00 0.00 - 0.00 0.00 ©0.00
Barth Brain = . [} B150.00 §330.00 4470.00 M50 385,00 13780.09
Earth Drain in Seasp {by eachine} 23 2.00 .00 0,00 1800.00 1800. 00 3409.00
Pipe Culvert D80ca _ T 2800 70 19.60 54,00 13.20 172,00
tiasonry Cubvert (B0x80ca} : ] 0.00 0.09 0.00 6,00 0.00 4,00
Retaining ¥all and Wing Natl (Tisber) al 0.00 0.00 0.00 0.00 0,00 .00
Retaining Wall and Ming Wall {Masonryl L] 10 11 13.12 10.4¢ 3.78 35.20
Gabion Protection : a3 0.00 0.00 0.00 0.00 0.00 ¢.00
Superstrocture (Timber:Span Jag10T) al 0.00 0.60 0.00 0.00 0.00 0.00
Superstructure {Tisber;Span Sa;107) 2 0.00 0,00 0.00 8.00 0.00 .00
Superstrutture (fiaberjSpan 8a3 10T} LY 132,00 Jog.co 0.00 0.00 0.00 §50.00
Superstructure {Tizher;Span 1e;BHSM al 0.900 0.00 0.00 .00 6.00 0.060
Superstructure (Fiaber;Span Ja:BH30) a2 0.60 0,00 0.00 0.00 0,00 000
Superstructure {Tisber;Span Ba;BH50} al 0.00 9.00 0.00 0.00 0.0¢ .00
Superstructure (Concrete;Span 3m;BH50 82 0.0 .00 0.00 0.00 000 0.00
Superstructure (Concrete;Span. Sa; BY50} Y] 0.00 0.00 0.00 0.00 0.00 0.00
Superstructure {Concrete;Span BezBH30) Y] 0.400 0.00 0.00 0.60 0.09 0.00
Superstructure iConcrete;Spani0n;BNi0) - al 0.00 0.60 0.40 0.00 0.00. 0.00
Buperstructure [LoncretejSpanide; BH30) - a? 0.00 0.06 0.00 0.00 0.00 0.00
Substructere (Pierjfor Timberjl10T) L] 3.%0 3.10 0.00 0.0 9.00 13.00
Substructure fAbutyfor Tiaberyl0T) HD 0. 40 i.40 0.00 0.00 0.00 7.00
Substructure (Pierjfor Tisber;BBIO} H0 0.00 0.00 0.00 0.00 0.00 0,00
Substrurture {Abutyfor TisbaryBH50) Lt 6.00 0.60 6.00 0.00 0.00 0.00
Substructure Pier;for Concrete; BH30} o 0.00 0.00 0.90 0.90 0.00 0.00
Substructure (Abutsfor Concrete;BHSO) o 0.00 .00 0.00 0.00 0.00 0.00
Deanlition of Bridge {Tinber-)Tinber] a2 0.0 0.00 0.00 .00 4.00 0.00
Desolition of Bridge (Tiaber-Concretel ¥4 ¢.00 6.00 0.00 0.00 - oo 0.90
Deaolition of Bridge {Concrete) a2 0.00 0.00 6,00 0.60 - 0.00 0.00
Hanual rostine saintenance of road e - 200.25 395.80 404,05 412,88 414.78 1829.75
Routine naintenance of earth road Ka M5 PR 257,20 w3 0.8 1435.25
Routine maintenance of gravel road e 34.50 92.90 91.00 103.00 {03.09 415,50
Routine saintenance of asphait road K 22.00 LI 51.83 63.75 .50 29,00
Haintenance of Tigber Bridge {Hew) L Y) 0.0 9.00 0.00 §40.00 0.00 440,00
Haintenance of Concrete Bridge (Mew) Y4 0.00 0.00 .00 GO0 G.00 0.00
Haintenante of Tisber Bridge {Fxist} a? 1057.05 2220.03 511,45 133.23 450,75 106B0. 04
Haintenance of Concrete Bridge (Exist) a? 0450 509,00 478.00 . 470,25 A3.75 213950
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6.2 Orvganization and Construction System

6.2.1

6.2.2

OrganiéatiOn

The Bupati as head of the Kabupaten has been authorized by Law
Nof 13, 1980 as ‘an official responsible for the Local Road Develop-
ment Project'implementatiqn. This means that the DPUK is.considered

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

According to instruction letter dated June 24, 1982 Ref. No. 620/975~
/BANGDA, the Project Manager appointed by the Bupati will be respon-
sible for the operation and maintenance of the equipment. Accovding-

ly the Equipment Coordinator appointed from the staff of the Regional

: Public Works (Kantor Wilayah) by Bina Marga as a coordinator 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. Road Section, Housing and City Planning Sectiou,
Irrigation Section and Administration Section. For execution of
the Project. it is strongly recommended that the structural
organization of DPUK 1is established. It will be necessary not
only to organize new sgections but also to reorganize the current
structure thréugh a review of the roles and responsibilitiés of

each inter-related section.

It 1s recommended that the workshop is newly organized to consist

of three sub-sections, i.e. maintenance and repair of equipment,
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 construction of Kabupaten roads with a ten year effective
design 1ife, it has been recommended in Clause 3.4 that the equipment
intensive method should be adopted for vcarth work and pavement

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

PROPOSED ORGANIZATION
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Current read construction in the Kabupétens is obliped to rely
upon the traditieonal lahogr' intensive method. It is therefore

assumed Lhat both_the DPUK and the local contracdtors in the Kébupa~
‘tens do not have sufficient experience and techniqie for the equip-

ment intensive method of voad construction.

For realization of the. Local Road Developmenf Project.the GOT  has
ensured availability of the required human resources of DPUK. and
intends to conduct tréining programmes for -those human resources
as described in Clause 8.3 of the Main Report. This meané that
the GOl 1intends the Kabupatens to have the ability to execuﬁe the

Project by force account (Swakelola).

it should be recognized from the experiences in the first 1local
road project, which was assisted by OECF, ALB aud IBRD, that because
of their poor construction management and traditional labour inten-
sive methods most of the road construction by local contractors
could not be completed within the contract periods. ‘Therefore
execution of the road iwmprovement by force account 1is desirable
as recommended from their experience by the consultants for the

first local road project.

it 1is strodgly recommended that except for labourers the staff
of the force account team should net 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 Projecks
by force account because of the need for many Kabupaten staff.
The GOL has emphasized the need bto promote the employment of local
weal contractors in order to up-grade their capability in the rvoad
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 Lo lend some equipment
with skilled operators to the local contractors in the Kabupatens

Tor the execution of a part of the road improvemenl works.
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The types of work executed only by fovce account are recommended

as follows:

= Routine maintenauce work for the Kabupaten roads
- Laboratory tests
- Production of crushed stone

- Technical service for the equipment
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