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PREFACE . . .
This is the Kabupaten Report of the Feasibility Study of the Local Road
Development in 'ihe_ Republic of Indonesia for Kabupaten Eulungén in
Kalimantah'TimUr Bfoviuce. The report has been prepared by the Study
Team of the Japan International Cooperation Agency (hereinafter called

JICA).

Based upon a reQueSt from the Govermment of Indonesia, the Government
of Japan ;arranged .for JICA to. conduct the Study and JICA accordingly
~organized a Stﬁdy Team. The study  was carfied out using da#a_ which
were generally prepared by the Kabupaten, routed through the province,
under ‘tﬁe instru;tions 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 collecting

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

‘Main Report.

The purpose of the study for thé Kabupaten 1s mainly to estimate the
total Project Cost for the local road'development but only limited data
is available for study base, Therefore a detailed survey and design for
the improvement of the Kabupaten roads should be carried out before

commencing the Project topether with a review of this report.
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Ghapter 1 BACKGROUND OF THE KABUPATEN

1.1 Topographic and Meteorological Conditions

1.

1.1

Location and Topography

Bulungan is the northernmost Kabupaten in Kalimantan Timur Province.

It is dirgcply bordered .on the northwest by the Sabah and Serawak
Provinces of the Republic of Malaysia, on the south by Kabupatens

Kutai and Berau, énd'on_the east faces the Sulaweéi Sea,

The central and southern areas of the Kabupaten are mountainous
districts covering approximately 70 to 80 percent of the total
Kabupaten area. Their ridges stretch from the west national boundary
through to the soéuth Kabupaten boundary. In the rest of the Rabupa-
ten several river bésiﬁs shape {flat plains and form low swampy
areas on the river mounths._ From the north the Sebuku, the Semba-
kung, the Sesayap, the Sekatak and Kayaﬁ Rivers flow into the Sulawe-
si Sea. 1In the waters around the estuaries of the rivers such
as the Sebuku, the Sembakﬁﬁg ‘and the Sesayap several islands are
formed. Of these the islands of Bunju and Tarakan both produce
0ils, while Subatik and Nunukan are busy in trade with the Sabah
province of Malaysia. The nationai boundary crosses in an eastwest

direction in the centre of Subatik Island.

The area of the Kabupaten is about 64,000 square kilometers, approxi-

‘mately 32 percent of the total of Kalimantan Timur Province. It

consists administratively of 13 Kecamatans.

16-1



1.

1.

Meteoroiogital~Ccndiiibﬁs

The average number of raiay ﬂays and the éveragé amount bflyearly

rainfall in Kabupaten Bulungan are 94 days and 1,452 mm respebtiveiy.

The number of working days per year, Which is necessary for planning
the construction schedule in chapter 6, is estimated at 250 days
using the following formula based upon the data shown in the table

referred to above.

WOrkiﬁg Days = 365 - Holidays - Rainy Days + (Rainy Days
Days x(Holiday) 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.

le-2



Si6°1 9L1 885°1 0¢eT 656 8% 665°T 19 07T 1 L8 Te10L

| Tequada(
hmﬂsmboz
13Go320
asqueidag
asngny
Ainp

aun(

e
TTady
YoeR
Aienigsj

Azznuep

(mmy R i S o (m) n (m=)
TIVANIVE SAVQ ANIVY TIVARIVE SAVQ ANIVY TIVANIVE SAVQ ANIVE TTIVANIVE SAVA ANIVE TIVANIVY SAVQ ANIVY HINOW

86T - - £861 . ‘7861 _ 186T 0861

UBMBRIBL : NOTIIVIS . ‘ueBuning : NIIVAQLVH
: ) , ANWLY UBIURWITEE :  FONIAQEd

SNOILIANOD TVOIDOIONOZITN
T-1-1 219®L

16-3



1.2 Socio-Economic Conditibns

1.2.1 Pogulation

The population of Kabupaten Bulungan in 1984 was 198,570 which was
approximately 13.1% of the 1,518,800 total population of Kalimantan

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

The population density was 0.03 persons per ha which was loweir than
the pfovincial density of 0,07 and indicates _the underpopulatioh

of the Kabupaten becuase it is a vast area in a remote regional.

The recent annual average growth rate of population of the Kabupaten
is 5.0% which is almost the Ssame as the provinqial: rate of 5.7%
and higher than the national rate of 2.2%.. This may be a result
of the on-going ' transmipgration progfamme and 'dévelopment of oil

bases in the Kabupaten.

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) DENSITY YEAR
(persons/ha)

RABUPATEN:

PASIR 94,620 4.5 2,004,000 0.05 1984

KUTAL 440,129 6.3 9,102,700 0.05 1983

BERAU 48,900 4.3 3,270,000 0.01 1984

BULUNGAN 198,570 5.0 6,400,000 0.03 1984

PROVINCE: '

KALIMANTAN TIMUR 1,362,800 20,244,000 1982
1,438,700 5.7 20,244,000 0.07 1983
1,518,800 20,244,000 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 0.84 -

Notes

1, Sources:

Kabupaten; Kabupaten concerned with the study
Province 3 Jawa. and Indonesia:
1984,

Statistical yearbook of Indonesia published by

the Central statistics Bureau.

; Average Annual Growth Rate.
16-4
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* POPULATION BY KECAMATAN

Table 1-2-2
' ' " Year : 1984

' PROVINCE _ KALIMANTAN TIMUR

KABUPATEN ¢ BULUNGAN '

 KEGAMATAN POPULATION PROPORTTON

: (%)

KAYAN HULU 4,964 2.5
KAYAN HILIR 834 0.4
LONG PUJUNGAN 3,447 1.7
MALINAU 18,105 9,1
LONG PESO 6,714 3.4
TANJUNG PALAS 36,108 18.2
TARAKAN 73,918 37.2
SESAYAP 6,182 3.1
SEMBAKUNG 6,210 3.2
_ MENTARANG 2,430 1.2
KERAYAN 8,920 45
LUMBIS 5,625 2.8
NUNUKAN 25,113 12.7
TOTAL 198,570 100
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1.

2.2

Land Use

In Kabupaten Bulungan, 32,766 ha of .the current avaiiable iand
use area, which is approximately 0.5% of the 6, 765 000 ha total
area of the Kabupaten, is used for living purposes and for industrial
act1v1ty of . the inhabitants of the XKabupaten, It is the total

value of columns (1) through (6) in Table 1-2- 3
The current avallable land use area consists of 29'974 'ha of

agricultural harvest area and 2,792 ha of re31dentia1 area whlch

are 92.5% and 8.5% of the current available land ‘use area
respectively.
The agr1cu1tural harvest area consists of 20,697 ha of paddy field,

2,785 ha of plantatxon and 6,492 ha of other cultivated ‘area which

are 69.0%, 9.3%2 and 21.7% of the agricultural harvest area

respectively.

It can be realized from the land use that the - main industrial

production in the Kabupaten is food crops, especially paddy.

16-6
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1.2.3 Agriculture
The cultivated area and food crop production in Kabqpaten_Buiungan'
in~ 1984 were 22,006 ha  and ~68,353_ ton respectively as shown in
Table 1-2-4, Of féod' crops, the area and production of paddy,

~which consists of wet paddy and upland paddy, was _13,é82.ha and
56,633 ton respectively which are 84% and 82.8% of the total food
crops. The yield rate.'of paddy .produétion is 3.06 ton per ha.
Thus, paddy is the mqét pre&ominént agricultural crop of the

Kabupaten.

As the table shows, "average annﬁai_growfﬁ_rates of area and produc-
tion of paddy in 1979 through 1984 were 3.7% and 16.5% respectiveiy
which indicate favorable 'development of the paddy prodﬁction. 1t
is desirable for future paddy. productiéﬁ that the existing wet
paddy fields and péddy fiélds which can' yield twice a year are

increased through the development of irrigation.

The commodity crops are produced in the plantations, The area
and production of plaﬁtation créps in 1983 were 2,954 ha an&_465
ton respectively with current growth rates of 17.0%_ and 9.5% as
shown in Table‘lfz-s. Thus the plantation crop which 1is exported
is an important agriCuitural- produét. Some ‘changes are. expected

considering the international balance of supply and demand.

The population of the agricﬁltural sector which is assumed from
the - employment in the Kabupatén is 75% of the total population

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

Future agricultural develbpment is desirable by increasing the
cultivated area for food crops suitable for future demand in a
scheme of forestry development linked to the transmigration

programme.

168



Table 1-2-4

KABUPATEN : BULUNGAN

AREA AND fRODUCTION OF FOOD CROPS

CULTIVATED AREA

{ha)

. _ . ‘ - YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY' 15,390 16,690 16,730 20,731 17,220 18,482
OTHERS 1,082 1,667 1,682 1,532 3,506 3,524
TOTAL 16,472 18,357 18,357 22,263 20,726 - 22,006

PRODUCTION

{ton)

. YEAR - AAfR

LTEM 1979 1980 1981 1982 1983 1984 (%)
PADDY : 26,433 31,649 32,829 23,582 34,639 56,633
OTHERS 4,600 5,863 6,237 5,756 10,780 11,720
TOTAL - 31,033 37,512 39,066 29,338 45,419 68,353

YIELD RATE

(ton/ha)

YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 1,72 1.90 1.96 1.14 2.01 3.06

Notes
1. AAGR : Average annual growth rate

2. Source

16-9
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Table 1-2-5 AREA AND PRODUCTION OF PLANTATION CROPS

Year : 1983
PROVINCE : KALIMANTAN TIMUR _
KABUPATEN AREA PRODUCTION . AAGR (%)
(ha) ~(ton) AREA PRODUCTION
PASIR 10,021 4,645 0.7 ' 0
KUTAT . : . : - - -
RERAU | . 6,814 3,771 17.5 . 28.7
BULUNGAN . _ 2,954 465 17.0 9.5
“Table 1-2-6 " POPULATION OF AGRICULTURAL SEGTOR
PROVINCE : RALIMANTAN TIMUR
KABUPATEN : AGRICULTURAL TOTAL ~ PROPORTION  AAGR SURVEY
SECTOR POPULATION (%) (%) - YEAR
PASIR . 83,000 - 94,620 87.6 4.5 1984
KUTA L _ 358,000 440,129 81.4 6.0 1982
BERAU _ 37,000 48,900 76.1 5. 1984
BULUNGAN : 149,000 - 198,570 75.2. 5. 1984
Notes
1. AAGR~ : Average annual growth rate
2. Source ' : Kabupaten concerned with the Study
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1.2.4

Other Economic~Activities

Notable economic activities excluding "agriculture in Kabupaten
Bulungan are fighery, livestock, ‘forestry and petroleum sectors.
The fishery and the . livestock 'sectors, among the above sectors,

are based upon the local investment capital in the Kabupaten. Then

the following table show their curxrent growth rates.

1980 1984 AAGR (%)
Catch (ton) ' ) 14,746 15,965 _ 2.0
1980 1984 AAGR (%)
Livestock 614 5,032 70.0

Yearly approx. the catch of 14,000 tons and the livestock of 4,000
tons exciuding the consumption of the Kabupaten itself are
respectively exported out of the Kabupaten. Both sectors are

intending to increase renarkably as shown in the above tables.

‘And the following tables show the current growth of the forestry

and the petroleum productions. Timber produétion indicates a high

groﬁth tendéﬁcy.

1980 1984 AAGR (%)

Timber production {(m3) 92,094 282,045 32.3

1980 1984 AAGR (%)

Petroleum production (ton) 679,800 889,353 7.0
Notes : 1. AAGR : Average annual growth rate

2. Source : Kabupaten data
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1.3 Present Status of Kabupateu Roads

1.3.1

Qutline of Road Networks

In Kabupaten Bulungan there is one provincial road which leads to
T.G. ' Selor, the Kabupaten capital,’ frbﬁ the south neighbouring
Kabupaten Berau. A Kabupaten road:rﬁns'tdward“the.ﬁbfﬁh éiong the
cast coastal areas of the Kabupaten, and then dlong the 'route of -

the Sesayapo river.

Only the areas élpﬁg the Kabupaten rqéd form a flat area. Besides
the above Kabupaten road, KabupatEn roads are developed in both

Sebalik and Tarakan Islands.
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1.3.2 Road-Inventory

From fhe road inventory data prepared by the Kabupaten, the nuwmber

and:'totél length of Kabﬁpaten roads to be studied‘ in Kabupaten

Buiungan'are confirmed as_Sl linke and 522 Km regpectively.

figures exclude Kabupaten roads with no data.

These

According to the data the present status of the Kabupaten roads

~is as follows:

(1) Density of Kabupaten Roads

The density of the Kabupaten roads is 0.08 m per ha. This

is distinctly lower than the national density of 0.48 m per

ha and far 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 Kébupaten lags behind in density of Kabupaten

I'OﬂdS_ »

Total Leﬁgth Area Density
- ( km ) (ha) (m/ha)
Kabupaten : Bulungan 522 6,400,000 0.08

Province : Kalimantan
- Timur 1,340 20,776,700 0.06
‘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 1is the total wvalue

for the Kabupatens included in the study.

2. The sources of data are as follows:

Kabupaten and Province : Bina Marga Inventory

Jawa and Indomesia : Statistical Yearbook

of

Indonesia 1984, published

by the Central Statistics

Bureau

(2) ZKabupaten Road Surface Type

The fype of surface on the Kabupaten roads in the Kabupaten

ig shown in Table 1-3-1.

The legend used in the table is as follows:
ASP : Asphalt
16-13



Table 1-3~1 EXISTING ROAD LENGTH. BY SURFACE TYPE
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NE)

KRK : Gravel/Stone/Telford/Water Bound Macadam
TNH & Earth
1L i Others

Comparison of the proportion of surface type in the Kabupaten

~with other regiéns is as follows:

ASP KRK TNH/LL
' Kabupétenzz Bulungan : 3.4 . . 32.7 . 63.9
Province : Kalimantan ' .
' Timur 5.8 37.5 56.7
Jawa Is.(Excluding ' 56.2 25.0 18.8
' DKI Jakarta)
Indonesia . 26.0 26.6 47. 4

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

as  earth roads and others is distiﬁctly high. This means

‘that the road classification in the Kabupaten is low.

Surface'Conditibn of Kabupaten Roads

The - surface condition of the Kabupaten roads clasgsified as
gobd,-fair,'poor énd 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 conditions
of the Kabupaten roads in the Kabupaten with other regions

is .as follows:

Good Fair Poor Bad
Kabupaten : Bulungan 56.1 25.7 15.1 3.1
Province : Kalimantan
Timur 38.1 - 29.7 23.2 9.0
Jawa Is.(Excluding 45.6 29.8 19.6 5.0
DKI Jakarta)
Indonesia 43.5 21.8 21.1 13.6

16-15



EXISTING ROAD GONDITION BY SURFACE TYPE

Table 1-3-2
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1.3.3

 The surface condition 1level of the Kabupaten roads in the
Kabupaten is highar than both that of Indonesia and of Jawa
Island. The proportion'in good condition is relatively high.
It sééms that road maintenance in the Kabupaten 1s carried

out diligently in abite of the low asphélted portion.

(4) Terrain Conditions of Kabupaten Roads

The diffiduity_'of road improﬁement is mainly dependent upoh
the terrain conditions. '

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

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

The proportions of terrain conditions in the Kabupaten are

31.0% flat, 48.0% hilly, 20.0% mountainous and 1.0% swampy.

Bridge Inventory

A bridge inventory showing the existing condition of bridges on
the Kabupaten roads in Kabupaten Bulungan was prepared by the

Kabupaten.

The bridges' types are élassfied as timber, concrete, steel and
others which are shown in the inventory as KY, BT, BJ and LL

respectively.

The inventory shown in Table 1-3-5 indicates a total of 84 bridges
with a total '1ength of 1,118 m of which 82 or 97.6% are timber,
and 1 or 1.2% are others. Eight bridges with a total length of

228 m are required to be newly constructed.
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Table 1-3-3  EXISTING ROAD LENGTH BY TERRAIN CONDITION
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Table 1-3-4 NUMBER AND LENGTH OF BRIDGES

PROV ¢ KALINRKTAN TINUR KAB 1 BULUKGAN
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-----------------------------------

b1 EMSTING  f  WOT EGST t TorAL !

--------------------------------------------------------------------
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' NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE

Table 1-3-5
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The number of existing bridges by span length is as follows:

" Bridges Type

Timber
Concrete
Steel.
Others

Total

‘Q.

5

¢

17

17

@

33

33

Span Length (m)

16

- 20

o G2
2 1
2 1

a4

2

20

18

1

2

3

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

‘and the ﬁajority of spanlengths is less than 3 m.
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1.3.4

Traffic

Inventories. of the average daily traffic (ADT) on the Kabgpaten
roads 1in Kabupaten Bﬁlungéﬁ were prepared by the Kabupatéh and are
shown in Chéptef 2. . : | ) _ o 'k

From the inVentdrieé; total value of.avéfége daily trips by vghicle-
type and their proportions in thelkabupaten-iu 1985 are sumﬁari;éd

as follows:

' SEDAN BUS . TRUCK " MOTOR- “TOTAL

o S CYGLE :

Total Trips 916 108 519 1,771 3,314

Proportion (%) 27.64 3.26 15.66 53.44 100.00
Source : Bina Marga Inventory

The proportions of registered vehicles by vehicle type arec as follows:

SEDAN BUS ~ TRUGK MOTOR- TOTAL
- ' CYCLE
Proportion (%) 0 4,97 1,75 93,28 100,00

Source : Kabupaten.

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

From the above tables the following can be observed:

- Number of total trips might be underestimated

-~ Proportions are probably reasomable,

Eésentially, 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
obtaiued.for:the study was traffic count data for each road link in

1985 and of low reliability.

Therefore the future traffic volumes are estimated by the calculation

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

2.1.1 Traffic Growth Rate

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

calculation process.

Growth of Production Basis "A":

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

Growth of Productivity “B" :

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

Traffic Growth Rate: Initial estimated figure:

R -\/EX B

Traffic Growth Rate GR =Final adjusted figure:

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

Results of the estimation are shown in Table 2-1-1,

Table 2-1-1 TRAFFIC GROWTH RATE ESTIMATION
PROV ¢ KEALIMANTAN TIMUR KAB = BULUNBAN
A} Browth Rate of FPopulation : 5,00 (%)
M} Growth Rate of Cultivated Area : &.00 ()
C) Growth Rate of Rice figld H 4,00 (7))
! Browth Rate of Rice vield rate : 10,00 (%)
E)  Growkh Rate of GDP / capita : FT.70 (L)

P o e M. e . AL Sk o e R L, A4 Ah ek i o P M SR A AR S £ T AV T £ L e 7 3 it T B e T . i e e . ek

a)  Beometrical Mean ( A s

B ) ’ Y.590 (%)

b) Geometrical Mean { C x D) ' 6.96 (L)
0} Beonebrical Mean ( a » b ) ¥ .23 (%)
d) BGeometrical Mean ( © s E ) H S.048 (4)
TRAFFIC GROWTH RATE : S.06 (4)
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L2.1.2 Présenf ahﬂ'Futuré Traffib Volume

The future traffic volumes on the Kabupaten roads in 1998 for the
Project life time of ten years were estimated by the following

formula

)

© Tn Te (1 + r)n
IWhefe :
Tn @ Future traffic volume n years later
Te 1+  Traffic volume in 1985 -
r ¢ Trafflc growth rate.
The results are shown in Table 2-1-2 togethet with the  traffic

volume in 1985. :
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2.2 Benefit .

2.2.1

.Benefit Estimation Method

.Génerally, eétimation of the benefit on each. Kabupaten road dﬁe
to the Project was made by analyzing the direct benefit i.e. the
VOC . reduction benefit, which was estim&te& by comparing "with
pro;ect" and w1thout project" based upon the future traffic volume
on. the road. quevgr for the following road links it was decided
to estimata thé indirect benefit through the producer's surplhs
beneflt. '
'a) Road 1inks with present traffic volume (ADT) less than 60
- equ1valent 4-wheel vehicles. ' '
_B) Road links with no &-wheel'vehicle operation ét presenp.
fThe. indirect benefit was changed into the future traffic volume
Vand'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
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 125.7 101:4  102.5 18.5
Fair 145.0 124.6  127.1 21.1
Poor  198.6 172.6  178.4 - 27.1
Bad 262.7 228.9  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  283.7 35.5

Source : Bina Marga
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATED
'BY THE PRODUCER'S SURPLUS

FROV. 5 KALIMANTAN TIMUR KAB 1 BULUNGAN

{1998 )

LINK NO . CLASS  BURFACE - WOBIL Bis  TRUCK SEPEDA  TOTAL

---------------------------------- e - -

1 1e-2 KK 48 b 277 92 127

7 1E-2 KRK 30 -4 17 58 8o

I -2 R Y i pl| 12 38
yON-2 KRK i 3 15 52 b}

5  Mig-2 KRK 22 3 i? 42 58

b e KRK 9 1 5 19 2%
9 THiC KRK 1 i b 2
0 HIe KRK 18 ? w35 43
I §ts-2 KRK A, 3 14 4% b4
42 M2 K A g H 130 190
13 . "I KW 0 0 0 0 i
H Hic KRK 0 0 0 0. 0
15 1182 KRK 42 5 24 f 112
16 1118-2 KRK 1 [ 21 12 98
17 1118-2 KRK 37 § A n 5%
i I8-2 KRK b0 7 b ils 159
20 1182 KRK U 4 18 &0 83
21 119-2 KK 3l ) ia 80 B3
7 HIT KRK b § & 12 17
2 STHIE - KRK 0 | 0 0 ¢
77 1 KRK 1t | b 22 29
8 Bl AP 188 2 107 A1) 599
7 HIC KRK 1 | '3 22 29
30 e KRK 15 ? 9 2% M
3l i KRK i b i 2 3
32 Iic KRK 0 0 0 0 0
1 e KRK 0 0 0 ] [
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2,2.2  Benefit

The benefit estimation was carrvied out for each Kabupaten road.
Table 2-2-3 shows a sample of the result of beﬁef}t eétimétion.
In the table "surplus" and “VOC" show the estimation method utiiized
and IIT A, III B~1, IIT B-2 and III G show the road claésificatioﬁ.

Table 2-2-3

" RESULTS OF BENEFIT ESTIMATION

KADUPATEN : EBULUNGAN

t 1000Rupiah

LINK 1} L]NK‘Z PRI L4 LIRS LIRCE D LIRKB 1 LINK 91 LINK 10 b LINK 18

Wka! R2Ke! UKel Akl 2%l 12Kl WKl SKel '15f|<=_!_ 16 £s

B2 0 LSzt MIB-2 4 (W21 VOB2Y OO0 THA 1 RNE b HIC | 02 t

| YEAR ! Surplus ! Surplus § Burplus §. Surplus | Surplus 1 Surplus ! W | Surplus 't Surplus -1 Burplus |
1988 01 01 L 0t ol 01 0l ol 0! 01
89} i361 183 ] §274 % CmdAO 14T L M3 R0 205 1 261 M
1990 | 650 1 1se STML g WMt et 13 5B 27 % |y 9
199§ | 1788 1 151111 10350 0 42} f25EL ) S2eb b GBSMA2Y i B2 S B S 5 O
1992 1 1895 1 §She2 | HHiZB L - BISIH L 13044} 5759 1 720248 | B § 71 18090 1
1983 20024 §2020 1 119330 3%hz6 | 1350 ! 298 | TEMGL 1. 2481 93 L 15183
1994 | 245 1415 MY L JeTi6 Y MA3b L 63121 T9ATHL 903 320 1 jbbbb ¢
1995 ¢ - 23473 1906 ¢ 137591 - 39ESe l. . REIIS1 MO BMEMSE L - 309 33O
1996 - M50 20800 1 M4E24 AO%l ! 167280 TSEB L B77ZRA | L7i 601 187131
1997 & 2630 0 zERAMLD . 1SA29 1 AMsRY IRT 70571 RMeME ! 352t o 0l
1998 | 638 1 1057 EGARE D ATAR Y 19348 ) 7910 ! 940534 § i 001 2T
SUNt 21301 1 179755 1 §ZGMA3 i 338901 | HAMSE 1 62938 I 78338N9 085 1 J0E5 1 LAIIE
COSY ¢ - -77597 § . -10454 ¢ -J3E03 F 123188 1 4LMA7 L -A3BO 1 ARMIINOY 9139 b 522251 de22% 8
Ha i -3104 1 ~327 | ~348 1 833§ Hw -532 | 350635 1 -Mde i -34B2 224 1
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Chapter 3 ENGINEERING

Design Griteria and Specification

Geometric Design Criterla

Currently a"technical standard for improvement of Kabupaten roads
i.e. PETUNJUK "TEKNLS INPRES PLNUNJANGAN JALAN KABUPATEN, TANHUN
1984 1985 is established by Bina Marga.

The geometric design ‘criteria in the above standard are recommended

to be adopted in general for the beject Following discussions

with Bina Marga,'exceptions to this are allowed for PavemenL width
and pavement type to minimize the construction cost of the Kabupaten
road‘improvement, if necessary. The geometric design cfi;eria adopted
for the Project ‘are shown in Table 3-1-1. The typical cross sections

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

Loadlng SpeC1f1cat10n

fhe LOADlNG SPECIFICAiIONS FOR HIGHWAY - BRIDGES BY DIRECTORATE GENERAL

' BINA MARGA is used in principle as the basic specification of loading

and the TECHNICAL STANDARD. FOR KABUPATEN ROADS compiled by Bina
Marga shows that the design live load for bridges on Kabupaten roads

is 70% of the Bina Marga live road. However, after discussions

_ with Bina Marga the fOIIOW1ng 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 III A classification.

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

f11 B~1, I1] B-2 and 11I € classification.
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3.2 Pavemant Design

3.2.1

Design Conditions

From the englneerlng data prepared by the Kabupaten it is noted that
the pavement ‘structure of the Kabupaten roads seems to have been
determined without adequate‘deSLgns,'therefore the Kabupaten roads
genefaily have insufficient capaciﬁy;. The standards ggnerally used
for highway pavéﬁent dgsign such as Road Note 29, Road Note 31 and
AASHTO sre not suitable for Kabupaten roads with small traffic

volumes and loads.

Therefore formulae suitable for the pavenent design of Kabupaten

roads are recommended as described in Chapter 5 of the Main Report.

The following are important factoxs 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 a8 follows:

Road Classification Design Traffic Volume {vpd)
IIT A ' 1,000
111 B-1 500
ITI B-2 - 200
111 ¢ 50

2) Strength of Roadbed

The CBR value of the existing roadbed is a very important f&ctor
for the pavement d931gn 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 conmstruction to

finally decide the pavement thickness,
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3.2.2 Pavemenk Structure

- ¥ig. 3-2-1 shows the standard pavement structure adopted for the

Kabu;ﬁ_& ten roads.

Fig. 3-_2;1 | PAVEMENT STRUGTURE
(em)
CBR . ROAD CLASSIFICATION
Il A i B-1 lis-2 i ¢
- _
L o L{e]
6 o -

SURFACE DRESSING { ASPHALT)
= BASE COURSE (CRUSHER - RUN)

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

3.3.1 Standard Bridge
There are so many bridges tb Be imhroved or to be mewly cons;fucted
on the Kabupaten roads in the Project Area that it is very difficult
to prepare an individual design for each bridge. Thefefpfe,
standardization is recommended as 'beihg necessary for the bridpe

design with conclusions as deseribed. below.

(1) Bridge!TZEe

1) Superstructure

A timber .beam_ bridge (hereinéfter timber: bridge has been
finally sélected regardléss'.of road classification by the
'égreeméntr'of' Eina Hérga after studying the actual rurall
dondition. of bridge construction. Fig. 3-3-1 shows the

cross section of the standard type.
2} Substructure

Taking account of the actual combinations of" super and
substructure types noted from the field survey, timber
pile barts are recommended as standard because of ease

of construction and economy.
3) Foundation

There 1is wno information of subsoil conditions in  the
inventory data, tlowever, timber piles of 20 cm diamenter
are generally recommended as piles of this type are in

common use.

Theupile length is suggested to be a minimum of 3 meters
under the bottom of the foundation or river bed.
The 1ength.and number of piles should be decided in order

to be adequate for the condition of the foundation materials.

(2)  Bridge Width '

The efféctive bridpge width for the standard bridge has beén
penerally decided as 4.0 m through discussions with Bina Marga

and considering the actual width of Kabﬁpaten roads,
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Fig. 3-3-1 " CROSS SECTION OF STANDARD BRIDCE
' 'TIMBER BRIDGE

-EE— -

SENR
R
2 | o
= . R

{ VARIABLE }
300
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3.3,

2

(3) Span_ length

The range of span lengths are determined as:

Timber bridge: 3.0, 5.0 and 8.0 m

Other Structures

Culverts and retaining walls shown in Fig. 3-3-2 and Fig. 3-3-3

are recommended as standard structures.
(1) Culvert

The following two culvert types have been adopted for the

tranverse drainage.

a) Reinforced concrete pipe culvert § 80 cmm

b) BRubble in mortar box culvert wiﬁh RC slab 80 c¢m X 80 cm

(2} Retaining Wall

. The following two types of retaining walls have been adopted
because of ease of cbnstruction, economy and fémiliarity in

Indonesia,

a) Rubble in mortar retaining wall

b) Timber retaining wall

16-36



Fig. 3-3-2 . STANDARD CULVERTS

80 x 80 RUBBLE IN MORTAR BOX CULVERTS

L 30 80 )

MASONRY BOX CULVERT

70t 1

80

‘20

¢ 80 RENFORGED CONGCRETE PIPE CULVERT

EXCAVATION FACE @

REINFORCED CONCRETE PIPE CULVERT

REPLACEMENT | SAND)

C(MINIMUM ) |
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¥ig. 3-3-3 STANDARD RETAINING WALLS

TIMBER RETAINING WALL

| 200

.
1 ;
- % 0x10
é- 8 {200 c.t.¢c)
zlie | % :
® N
{ 5
- 4K 2
rrEm— T >
F|< TN -
E .
s
RUBBLE IN MORTAR WALL
| 50 |
. | o + S
(O
AL AN
AL IIM
-~ J.ﬂ‘if 3“%- :
w . .A.!i }qej WEEP HOLE 05
2 6"’, F Y 24 (PER 2-3 SQUARE MATERS)
= SN S 4@‘ :
g "é’f") 'r‘:.i
i
N % 7
g ¥ 2

{VARIABLE }
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3.4 Selection of Equipment Types
‘Trom the results. of comparison of  two types of Kabupaten road
construction methods, 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 CONSTRUCTION METHODS FOR
S MAJOR WORKS
METHOD - | WORK TYPE
Equipment Intensive _ . Earthwork, Base Course and

Subbase Course
Labour Intensive = - o : Surface Dressing, Drainage,

Bridge and Other Structures.
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3.4.1 DYoints to be Considered for the Selection

3402

Full consideration was given to the following points in Btgdying the

selection of equipment type.

a.

b,

e

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

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

therefore 1arge sized equlpment is omitted from the selection

process.,

Equlpment should be capable of w1th standlng ‘the heavy rainfall
and poor soil _qualxty. Equipment for constructlon in swampy
areas is considered if necessary. o
Uﬁiformity of equipment. types with existing. equipment is
considered to facilitate fepair of the eQuipmént .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 1like to -be improved are._scattered all over the
Kabupatens and therefore a low bed truck or equivalent is
necessary for transportation of crawler type equipment. It is
degirable to protect the existing pavement from damage caused by

the movement of crawler type equipment on the existing roads.

The capacity of the equipment has been decided taking into
consideration the construction volume and the combination of

equipment in the main work,

Combinations of Equipment for Major Works gnd Maintenance

The combinations of equipment for major works and nmlntenance are

listed in Table 3-4-2 and 3-4-3 respectively,
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Table 3-4-2

TYPES OF WORK

BQUIPMENT OF ONE WORK GANG FOR MAJOR

TYPE OF WORK

L.

EQUIPMENT REQUIRED

Site Clearing in Light

Bush

Exca#ation & Embankment

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

Subbase Course

Base Course

Cemeént Staﬂilizing

Surface Course

Concrete

- Bulldozer 90 HP

Dump Truck 3.0 Ton

Bulldozer 90 HP

Vibratory Roller 4.0
Ton: (D&T)

Bulldozer 90 HP
Bump Truck 3.0 Ton

-8wamp Bulldozer 90 HP

Water Tank Truck
4,000 Ler

Bulldozer 90 HP
Wheel Loader 1.2 m3

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

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

Motor Grader 75 HP
Vibratory Roller 4.0
Ton

Portable Crusﬁer/Screens

30-40 Ton/H

Motor Grader 70 HP
Bulldozer 90 HP

Wheel Loader 1.2 m3
Flat Bed Truck. 3.0 Ton

Asphalt Sprayer

850 Ltr
Tyre Roller 8-15 Ton

Portable Crusher/Screens

30-40 Ton/H

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

3.3 HP

1-

i-

i-
1~

1~

1~

Wheel Loader 1.2 m3

Water Tank Truck
4,000 Lty

Wheel Loader 1.2 m3

Vibratory Roller
4.0 Ton (D&T)

Dump Truck 3.0 Ton

Water Tank Truck
4,000 Ltr

Tank Truck
Ltr

Water
4,000

Tank Truck
Ltr

Hater
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

ltand-Guided Vibratory
Roller 1000 Kg
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MAINTENANCE

TYPE OF WORK.. S - BEQUIPMENT REQUIRED

Road 1- Motar Grader
- Tyre Roller 8-15 Ton _
1- Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton '
1- Dump.Truck_B.O Ton

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

3.5.1

3.5,

2

Policy of the Kabupaten Workshop

A wdrkshdp will be provided for each Kabupaten. The function of
the wﬁpkshop is to cope with requests from the construction site.
The main service will be routine maintenance while the secondary
service will be . light repairs which can be carried out by changing
patté. Dismantling and-as&embling of units which need setting or
adjustment using special'equipment or facilities will not be carried
out in the Kabupaten wofkshop. Such repairs are planned to be carried

out by the provincial workshop or the regional Workshop 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 érushing plant.

Workshop Equipment and Tools

EQuipmant 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 Grinder

Engineer's Vice

DC Blectric Welder with Engine Set

1
1
1
Disc Crinder _ 1
1
1
1
Portable Hydraulie Jack, Screw Heéd 1
Hydraulic Jack 1
Grease Gun '

Suction Pump for Oil Recovery

Lo - T -

High Pressure Grease Pump

cont inued
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3.5.

3

DESCRIPTION _ QUANTITY

"Chain Bloek, 1 ton

Druh Opening Spanner

Silicpn_Normai Charger

Tyre Changer Aif Operated

Tyre Service Tool Set

Tyre Pressure Gauge

Autqmaéic'Tyre Inflator

Plug Cleaner and Tester _
Mechanics Tool.Set, Heavy Equipment
Mechanics Tool Set, Large Vehicle |
Pﬁrtable_Air Cqmpresébr

Electric Cord Reel, 15 A, 50 m
bii'Measure,.Poiyéfhylené

Funnel ZOO mm, Steel

Hand Truck (Cart), 4-Wheel

Nylbh 51ling, 10 ton

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

Ll o B S T N R R R T et e e i

Generator

Laboratory

For quality control of construction in the Project it is recommended
that a laboratory 1is provided for each Kabupaten. For each
laboratory, provision of laboratory test equipmeht for the following

tests is recommended:

~  Physical characteristic,_ compaction and strength tests for.

the road bed and pavement materials.
- Slump and strength tests Ffor 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 liste

d in Table 3-5-2,

Takle 3-5-2 . LABORATCRY TEST EQUIPMENT

" DESCRIPTION

QUANTITY

Soil Moisture Test Set (JIS Al203):
© Liquid Limit Set (JIS A1205)
‘Plastic Limit Set (JIS A1206)
Compaction Set (JIS A1210)

CBR Laboréfory Set, Mechanical (JIS Al211)
Sand Dénsity_Apparatus (ﬁIS Al214)
Aggregate Test Sieve Set

Portable Cone Penetrometer
Compression & Beﬁding Test Machine
Cylinder Mould (JIS A1132, 1108)

_ Slump Test Apﬁaratus (J15 A1101)

[ Y - R R . T e R R

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-

Table 3-5-3 SURVEYING EQUIPME

5-3 recommended.

NT

DESCRIPTION

QUANTITY

Transit .
Level

Staff

1
1
3
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Chapter 4

4.1 Unit Price

4.

1.

1

CONSTRUGTION ANDP MAINTENANCE COST ESTIMATIORS

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

collected from each Kabupaten-thfough Bina Marga. The collected .data
were COmpéred with those of Jakarta using BAHAN BANGUNAN DKI-JARARTA
MAY & JUNE 1985 compiled by PUSAT INFORMASI-TEHNIK_PEMBANGUNAN, and

then finalized.

‘Unit Labour Price

The unit labour prices of Kabupaten Bulungan and other Kabupatens

in Kalimantan Timur Province are shown in Table 4-1-1.

UNIT LABOUR PRICE

Table 4-1-1
. (Rp)
-KABUPATEN MAN SKL CAP . MAS LAB DRIV OPE
' LAB .
Pasir 3,500 3,000 4,000 4,000 2,500 3,500 5,000
Kutai 2,500 2,000 2,500 2,500 1,500 3,000 3,500
Berau 2,500 2,000 2,500 2,500 1,500 3,000 3,500
Bulungan 3,000 2,000 2,500 2,500 1,500 2,000 3,500
Average 2,875 2,250 2,875 2,875 1,750 2,875 4,125
Notes :
- MAN + Mandur
SKL LAB Skilled Labour
CAP : Carpenter
MAS : Mason
LAB : Labourer
DRIV : Driver
OPE ¢ Operater
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4.1.2  Unit Price of -Materials

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

together with for other Kabupatens in Kalimantan Timuy Province.

Table 4-1-2  UNIT PRICE OF MATERTALS
. {(Rp)
MATERIAL © URIT PASIR KUTAI BERAU BULUNGAN AVERAGE
Bitumen L 300 400 400 400 375
Asphalt oil L 600 600 600 600 600
Gasoline . L 250 250 250 250 250
Sand - w3 9,000 8,000 4,500 4,500 6,500
. Cement - bag - 5,000. 4,500 6,000 4,500 5,000
River Stome ¥} 13,500 15,000 12,000 15,000 13,875
Steel moulds . Set 8,000 - 8,000 8,000 8,000 8,000
 Timber M3 150,000 100,000 100,000 150,000 125,000
Paint - . L 3,000 2,000 2,000 2,200 2,250
' Reinforcing Steel  Kg 800 1,000 1,000 1,000 950
Tying Wire Kg 900 1,200 1,200 1,200 1,125
Equivalent Royalty M3 250 250 250 250 250
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4.1.3 Hourly Equipment Cost

The hourly equipment cost for Kabupéten is shown in Table 4-~1-3,

Table 4-1-3

HOURLY EQUIPMENT COST
FROVINEE r KALIMANTAN TIMUR
KABURATEN 1 BULUNGAN
{ URIT & Bp ) REY R
CODE  ERQUIPHENT NAHE CLASS {¢4¢( LDDAL COST 232  {{({{ FOREIGN COST )»» T03AL
N : ' " * OWERSHIP OPERATION SUB-TQTAL OMERSHIP OPERATION SUB-TOTAL - COST
Bulidozer - 120 HP e NN N8 1,169 Lo 8,198 33,88
Bulldozer/Ripper 170 Hp 7 K,51% 15,877 3,499 1,583 10,082 35,999
Swaap Bulldozer 120 Hp W [,8 2,1 8,819 1,638 10,333 3h,687
Buildozer . 20 WP 1137 1,2 11,39 4,914 450 5,964 22,943
. Bulldozer /Ripper S S0P 18 17,014 18,004 5,099 987 6,286 © 4,290
Bulldozer = &3 hp 123 12,5712 12,693 349 453 3962 16,657
Bulldozer /Ripper 63 HP 134 13,024 13,188 3,019 T §,530 17,588
Swasp Bulldozer 0 HP C 195 §7,808 47,993 5,284 . B4 6268 24,281
_Swazp Bulldozer 83 HP 142 12,3% 12,478 §,04% 754 4,803 17,28
" Hotor Grader- - 10 HP M3 20,742 20,903 8,919 . 1,209 8,208 29,183
Hotor Grader RER S 168 14,181 14,349 4,71 899 3,46 - 20,018
Hotor Grader 85 WP 150 12,391 - 12,542 4,29 801 §,100 17,442
Road Stabilizer H=1850 ‘ns n 3,398 3,49y 8,59 12 9,020 12,71%
Vibratary Roller § ton 102 8,375 §,477 2,899 363 3,283 9,760
Hand-quide Vib. Raller 1300 Kg 17 1,082 [,159 49 % a7 2,037
Tire Roiler - 8-15 ton 109 36,132 14,241 3,108 102 3,208 19,449
Vibratory Roller {(DAD) 4 ton 162 4,375 8,471 2,899 | 9,750
Hand-guide Vib. Roller 600 Ko it 131 J:h] 400 2 620 1,405
Rough Terrain Crane - 10 ton 352 24,33 M4.688 10,039 g 10,797 35,473
Hydraulic Extavator; Wheel 0.3 a3 140 15,485 15,829 4,109 544 §,653 20,482
Wheel Loader 1.2 63 46 14,829 15,0713 7,019 729 7,948 23,023
theel Loader 9.3 83 8o 5,327 5,407 2,269 300 2,569 1,976
Hater Tank Truck 00 1try - 19 by 367 b4 258 120 988 1,45
Fuel Tank Truck - 4000 1tr, B0 8,314 4,454 i in 1,004 1,458
Duap Truck _ 3.0 tan {33 7,405 1,538 i,469 204 1,873 7,211
Fiat Bed Truck with Crane 3.0 ton b1 b.b14 5,478 i,71b 127 1,843 8,318
Dusp Loader Truck 12 ton 135 44,415 M4,750 3,837 127 - 3,94 18,744
Duep Truck™ - 5.0 ton 198 12,431 12,629 2,189 305 2,498 15,123
Flat Bed Truck _ 3.8 ton 20 6,184 4,206 563 4 504 6,810
Portable Crusher/Screening  30-46 t/h 658 40,747 AL 405 18,800 2,43 21,7190 62,895
Concrete Hixer 0.3 & R 11 2,850 3,334 5,400 123 5,823 7,45
Hater Puap 200 1/sin 18 550 568 188 ) 194 767
Cancrete Vibrator 3.3 4P 7 514 Jzt 13 2 T3 596
fisphalt Sprayer 230 1tr, §2 1,201 1,293 1,019 142 1,164 2,454

........................................................................................................................
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4,2 Unit-cdhstfuction Jost by Work Typs

4,2.1

All Works Except Bridgeé

The_unit construction costs by work type, excluding bridge construc-

tlon costs, have been estimated using the combination of equipment
described in Clause 3.4 and the unit prices already

results are summatrized in'Table 4-2-1,

Table

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

FROV ¢ EALTIMANTAN TIMUR

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

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Bite Clearance in Light Bush

Subgrade Preparatien

R = A o 7 T 3 o 7 = o e A T g Y = Y B9 3 T R 0 T o T

Hureal Fil1..

Fill in-Suanp

Norsal Excavation to Speil

Sub Base Course

Base Course

Shoutder

Asphalt Patching

Surface Dressing {Singlel

Surface dressing (Double!

Earth Drain _

Earth Orain in Swamp by machingl
Pipe Culvert 030ca

Hasonry Culvert {80xB0ca) _
Retaining Wall and Wing Wall {Tiaberl
Retaining Hall and Wing ¥all (Hasoary)
Babion Protection

Hanual routine naintenance of roasd
Rautine zalntenance of earth rosd
foutine maintenance of gravel road
Routine safntenance of asphalt road
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UNIT LOCAL FOREIGH
a2 218 "
a2 35 i

al 2,94 LTARE

al 1,067 {,053 -
[ X4 1,705 . 523
a3 5,283 §,348
83 1,47 2,300
a2 199 j&b
B 4,997 1,512
aZ 1il 76
wl 924 1,207
s 1,038 19
a3 2,008 i
s 51,880 50,140
] 81,531 40,282
82 14,144 246
B3 40,126 11,482
2l 20,721 120
Ko 145,472 7,248
ke 165,084 37,924
Ka 329,057 88,092
ke 499,700 51,200

listed.

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

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

369
1
3,78
5,120
2,228
b6l
9,617
545
8,509
1,477
7,131
£, 157
2,467
10,960
121,813
14,390
71,808
20,841

172,720
203,108
417,159
450,900

The



4,2.2 Bridges

The unit construction costs by bridge type including th? cost. - of
demolition of existing bridges are shown in Table #4-2«2.
Table 4-2-2 BRIDGE €OST
FROV ¢ BEALIMANTAN TIMUR. kAR s RULLINGAN
ARp!}
ITEHN w WNIT - LOCAL FOREIBN  ° TOTAL
Buperstructure {TiaberyBpan Ja; {07 a2 49,034 - 3,28 83,08
Superstructure [Tiaber)Span Saj10T) 82 . 55,199 3,550 8,749
‘Superstructure {TiaberiSpan Bujiol) B A A 3 1 1 - 4,b45 77,780
Superstructure {TiaberjSpan 3ajBASO0} - 8 1,793 RR 65,748
Superstructure {Tinber;Span SnyBHS0) w2 7,452 309 M,
Superstructure {TinberiSpan BayBRS0) a? 85,50 5,485 91,008
Superstructure (ConcreteySpan 3a;BN50) a2 54,675 0 105,267 1b0,042
Superstructure {Concrete;Span SajBHS0} 02 56,060 - 118,299 174,339
Superstructure {Concrete;Span BajBNSO) a2 81,678 128,919 . 184,597
Superstructore {Concrete;Spanl0eydiso) Y] 62,984 146,517 209,501
Superstructure {Concrete;SpaniSajBHS0) - w2 67,745 ii2, 12 240,457 ¢
. Substructure (Pieryfor Tiaberyion) Ng 434,033 © 2%,17h 143,809
Substructure {Abutyior TigherjlOT) o 1,243,048 143,803 1,386,851
Substructure IPierjfor Tishar 3 BH50) L1 438,323 44,057 602,382
Substructire (butyfor Tisher;BHSD) NO o 1,396,980 159,206 1,555,196
Substructure [Pieryior ConcreteBHS0} WO 2,390,993 147,275 2,830,268 .
Substructure {fbutjfor ConcreteyBH50) Ho 5,007,284 982,926 5,990,207
Beaclition of Bridge {Tisber-)Tiaber} a? 14,125 1,2bb 15,391
Benpiition of Bridge {Tiaber-Ytoncrete) n? 14,125 1,206 13,39
Deaniition of Bridge iConcretel g2 10715k 19,820 186,774
Haintenance of Tiaber Bridge {Hew) Y 9,10 1,054 10,754
Haintenance of Concrete Bridge (Hew) . LY 2,380 3,000 - 5,381
Haintenance of Tisber Bridge (Exist) LY 1,930 2500 14,300
Halntenance of Toncrete Bridge. {(Exist) &? + 7,581 2,43) 7,9

e e e e L e L0 0 00 0 B 1 e o o o O £ G O O B 0 AT Y £ U4 3 L e e
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Chapter 5 - RESULTS OF ECONOMIC FEASIBILITY EVALUATION

5.1 Preliminary Screening

~ The road links to be improved should be effective for deveiopmenf

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

to be inefficient for development of the Project Area were gemerally

screened out using the following cut-off criteria.

(1)

()

(37

(4)

(5)
(6)
(7)

- (8)
(9)

Very short‘rdads, less than 2 Km long, which have no commection
with the trunk road network. o '

Roads not connected to the network at any poinf

Unpreferred roads, due to poor suitabiiity for fransportaﬁion

compéred to- other existing  alternative roads serving the same

purpose,

Road in good condition according 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 be screemed out in Kabupatem Bulungan are shown

in Table 5-1-1.

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

RABUPATEN : BULUNGAN

CRITERIA NO ROAD LINK NO

(2) 28,29,30

(6) 31,32,33

(8) 07,19,22,25,26,34,35,36,37,38,39,40,41,42,43,44,

45,46,47 ,48,49,50,51,52,53

16-51



5.2 Evaluation

5.2.1

5.2.2

5.2.3

Primary Analysis

The Kabupaten roads were c13931f1ed by using the future traffic

Volume on the road llnks in 1998. The primary analysls of the IRR
was carrled out using the constructlon and maintenance costs. - Road

links where IRRs were more than 10% were defined as feasible 11nks-

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

Secondary Analysis

From the infeasible road 11nks evaluated by the prlmary analysis,

road links where the IRRs were between 1% and 10%, i.e. road links
which could becoﬁe_ feasible 1if dbwn graded by one réﬂk, in
classification were down graded and the costs ve-estimated. Using
these costs; a secondary analysis of IRR was carried out. Road links
where these IRRs were then more than 10% were also defiged as
feasible links. This reflected that even though the road

c13331f1cat10n was rather low the road link should be improved.

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

Ranking of Feasible Reoad Links

From the results of the primary and secondary analysis, road links
where the IRRs were more than 10% were selected and their NPVs and
B/Cs were estimated, The ranking of feasible road links from the
eéonomic 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 RESULTS PRIMARY ANALYSIS

FROVINCE v WALIMANTAN TIMUR - KABUPATEN t BULUNBAN

T A B S L L v e A AR B et A et B T A 8 S w1 e o B ity 4 e 20 i i B R 0 o 2 s s S o

LINI WD LENGTH ClLagg IRR (%) REMARK
£l I Kin ITiA 143,409 vie
28 14 m [11E-1 C 33,134 Burplus
12 3 Kin I111R-2 14,149 . Burplus
4 24 Em ITip-2 . 078 Burplus
5 2 Em II1gE--2 O.078 Burplus
b 12 Em Iric _ 0. 078 Burplus
i 20 Em 111B-2 0,078 Burplus
1 X km 111IC G.078 Surplug
10 15 tm Iric. 0,078 Burplus
i1 16 Em T1ip-2 - 0.078 Surplus
2 B2 FEm Irip-2 0,078 Burplus
13 37 Hm I¥ic 0.078 Burpiug
i4 4 M I11C . 078 Burplus
15 40 K IITR-2 0.078 Burplus
16 1 Em T11R-2 0.078 Burplus
17 23 En 1112 Q. 0708 Burplus
168 15 Fan 111B6-2 0,078 Burplus
20 20 Em 111p-2 0,078 Burplus
21 15 Kiin 11192 0,078 Burplus
23 3 Km Itic 0,078 Burplus
24 10 Emn I7IcC 0.078 Burplus
2 7 m I111¢ 0,078 Burplus
= 29 Km ITiIR-2 0,078 Surplus
i 20 Em e 0,074 Burplus
0 2 Em FIIC 0.078 Burplus
3t 2 Em 1110 0. 078 Burplus
=1 2w ITIC 0,078 Burplus
3R 1 Km iric 0,078 Surplus
Table 5-2-3 RANKING OF FEASIBILITY ROAD LINKS

ﬁRDVINCE :  KALTMANTAN TIMUR - KABUPATEN ¢ BULUNGEAN

LINE LENGTH  CLABS NPV B/C IRR  REMARK
MO {LOOORP) )
T T T T i e T11A a1v0870  10.065 n9  vor
T ¥m IT1A 4190570 10,065 163,40
Eg iq Kin II11E-1 4780748 2,149 33,134 Surplus
2 43 Em I1IR-2 - 1EI0O324& 1.181 14.119%9 Surplus
BUM 70 Km 4848974
Table 5-2-2 RESULTS OF SECONDARY ANALYSIS
Nil
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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, supplemenfatidn as described later,
and workshop, laboratory and survey equipment. The total Project

Cost for the Kabupaten is susmmarized in Table 6-1-1.

Table 6-1-1 : TOTAL PROJECT. COST (1)
KABUPATEN: Bulungan

. '(Rpxloe)

_ FOREIGN LOCAL :

COST _ . CURRENCY CURRENCY - TOTAL
CONSTRUCTION 591 2,342 2,933
MAINTENANGE - | 111 . 564 675
SUPPLEMENTATION 363 - 363
WORKSHOP EQUTPMENT & TOOLS . 28 ' - 28
LABORATORY EQUIPMENT 12 - 12
SURVEY EQUIPMENT 5 - ' 5
TOTAL 1,110 2,906 4,016

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

6-1-2.

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

~(Rpx100)

FOREIGN LOCAL _

‘COST CURRENCY CURRENCY TOTAL
CIVIL WORK 179 2,888 3,067
CONSTRUCTION & MAINTENANCE 815 - 815
EQUIPMENT
SPARE PARTS 71 _ 18 89
WORKSHOP/LABORATORY/SURVEY 45 - 45
EQUIPMENT ' '
TOTAL 1,110 2,906 4,016

The cost for c¢ivil work 1is 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 improved were generally selected taking
into consideration the following criteria:
(1) Y¥easible road links
- Peasible road links from the primary evaluation
- Feasible road links from the secondary evaluation
(2) Road 1links selected from the engineering points of
view

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

The road links finally proposed to be improved in the Kabupaten
are the 8 links with the total length of 189 km which is 35% of
the 547 km total length of Kabupaten roads studied. The

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

KABUPATEN : BULUNGAN

REASON FOR SELECTION ‘ ROAD LINK NO
Feasible

- Primary 8,12,

- Secondary -
Engineering Point of View 2,3,4,5,7,11

Basic Buman Needs

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

proposed to be improved.

Road Link No 28 does not form the local rocad network, therefore

this road link is not selected.

The key road links which are located at the strategic point
to complete the local road network near Tanjung Selor, the
Kabupaten capital are selected from the engineering points

of view.
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Road Link No 7 is screened out in the primary screening, because
of no data. However this road link is also a key road link
to complete the road network, tﬁérefore this road 1link to
compiete the road network, therefore this road link is proposed:

to be constructed as a new 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 TO BE IMPROVED BY YEAR
FROV : KALIMANTAN TIMUR CKAB ¢ BULUNGAN
YEAR LINK O [ )1 rate

o T a2 e i e g e e e B Y 2 R e e o

------------------------------------ - - o om0 8 B AP R e e

990+ 74150
991 ¢ 7 W, 8, 11, 12 (200
1992 1 12 B0
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.

(2) Road Links to Be Maintained

1t 1e .desivable that 411 Rabupaten roads are maintained.

However, because of the limited budget it {s dpevitable that

some - voad links in the Kebupatens will be - left without

- malntenance for the time being. The‘hudget should be “used

fqrﬂthgse_uhlgh,ara effective in producing more useful develop-
~ment  of the

The road links

in Table 6-1-5,

Kabupaten through the road development project.

to be maintained are finally proposed as shown
Table 6-1-5 ROAD LINKS TO BE MAINTAINED

FROV 1 KALIMANTAN TIMUR KAB :  BULUNGAN

[ 1C00Rp ¢

............................ - o

LI LENSTH  BA B0 BU A ASPIALGRAVEL EARTH TH  AREA RC  AMEA DRIDGE  LOCAL FOREIGH  TOIAL
WB - dke) {10 L W iR kel We) kel KD (&1 KD (e} COST  LOST cOSi COST

A B e o R e 0 e e R

{ #d oW L 00 60 & u P8 000 0 088 5720 1,977 3,280 W5
2 2 5.3 3.3 128 00 O W 12 00 0 .00 B3B8 14,574 2,591 17,189
3 i1 0.0 90,0 10,0 0.0 ¢ n O 1 §0.00 0 6.0 858  $2,565 - 2,430 15,015
9 t3 05 190 .4 LB 0 13m0 0 000 2,57 6,378 1,008 7,407
9. 3100 130 100 5.0 ¢ o8 6 000 0 0.00 018 W L,
10 15950 1.0 6.0 0.0 0 15 7 WhE 0 b0 2,803 9,73 1,98 ibBSY
20 %09 18,0 0.0 0.0 (I G 4 22000 & 0,00 3260 [261 2,401 15,080
b3 13 %00 100 00 80 .6 1S 0 7 B200 0 000 3,070 10,883 2,01 12,198
i I0O.0 100 0.0 0.0 0 | P07 1300 0 p00 L,MS 3,108 e 3
32 2 K0 100 50 10,0 2 9 0 &h00 0 0.0 uy 2,118 FA S B
L] 2495 105 W 60 ? 0 0 0 000 0 0,00 0 1,33 {1}
15 2 %0 50 00 0o 9 z 00 000 9 6,00 0 987 19 1,180
I 5 §i.d B6 0.0 0.0 3 3 ¢ 0 000 0 000 0 2,985 bbb 1,851
kY i 10,0 20,0 $0.0 0.0 i L] 0 ¢ 000 ¢ 0.00 0 3 158 B23
hid |98 10 00 0.0 I | 1 6 000 ¢ o.00 0 33t ] 374
42 4 450 0.0 38 L3 .00 i 1 40,02 9 0.00 512 2,84 B3 3,40¢
i1 i 20,0 30,0 0.0 0.0 0 0 I 0 600 0 0.00 0 33 5 L)
i 20290 3.0 00 0.0 2 2 0 o 6.06 0 0.00 0 1,330 LI P A WY
51 O3 158 0d 100 ¢ 0 0 1 e @ 0.00 142y 3,809 g 4119
52 3 80,0 I8 &0 7220 0 L] 5 0 000 9 0.6 [N 181
51 I 9.6 +0 0.0 0.0 i 0 0 0 0.00 0 600 0 845 158 g2
s £80 1B 3 NN 0 0.00 290 107,099 20,498 17,8V
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6.1.3 Annual'Gonstruction*and~Hainéenance*ﬂoét

The annual allocation of the total .cohstruciion and’ maintenance
cost in the five years programme for Kabupaten Bulungan is finally
recommended . as  shown in Tables 6-1-6 (1), (2) and (3) for the
construbtiqn,wmaintenance and total'respectively. o

The proposed ‘construction cost is Rp 2,933 x 106 and maintenance cost

“is Rp 675 % 106 which"is:dpprdximatélf 19% of the total expenditure.

Table 6-1-6 (1) . CONSTRUGTION AND MAINTENANCE COST
~ (GONSTRUGTION)
FROV  *  EALIMANTAN TIMUR KAR ¢ BULUNGAN

L UHIT ¢ 1000Rp )

TTEN CI%EEY 19Ty CIIR0 Y 1wl (192 CTOTALD
LOCAL CURRENTY « .~ 226,250 429,754 508,536 590,643 525,802 2,280,987 (7.8}
' Owiership Cost COMS &S 5,007 b1 585 2038 LN
Operation Cost - 170,318 280,894 329,807 . 370;68% 375,000  §,527,799  (e7.0%}
Naterial Cast 5,30 30,359 T.hek SO0 21,5M0 159,293 ¢ .01
Labour  Cost CAT,5% 0 UST,E80  B9,B15 7828 4T3 ITL,9% U9
Contingenry - 29,311 " 56,033 65,331 17,08 - 68,583 297,521 (13,08}
FOREIGN CURREHCY 1 CBA,ST0 . 25,087 IS5 1,519 139,452 51,9 (22,200
Dﬁneréhip Cost - 50,13 18,580 86,214 iOE.bOI 104,913 420,448 {b4.57)
Operation Cost 7,30 10,992 12,130 - 14,302 I5,11% 59,880 ( %.20)
Haterial Cost 13 2,269 10,820 SRS L9 b L
Lsbour  Cost 0 0 (. g 0 0 (0.0
Contingency 8,485 16,328 16,375 25,4H 16,189 85,000 (13.84)

T01AL COST  : 292,839 954,920 6M,077 785,564 465,250 2,932,895
{wnership Cast 52,901 s 91,323 109,875 119,780 Haeze 15
Dperation Cost 178,55 290,886 341,947 384,970 390,220 1,587,679  (54.1%)
Naterial Cast 5,551 SL,620  ABMBE  LM,216 28,M3 U561 { B.4D
Labour  Cost - 17,526 57,880 9,615 78,28 48,739 270,9% ( %.3n
Contingency 38,49 72,381 B2,706 102,465 66,717 382,520  {13.0%)

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

¢ Contingency 1+ 5%
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Table 6-1-6 (2) CONSTRUCTION AND MAINTENANCE COST

(MAINTENANCE) -
CPROV ¢ EALIMANTAM T IMUR KAR 1 BULUNGAN
___________________________________ { UNIT + §000Rp
TTEH | CL988 ) 1909 ) 1990 ) (1990 )  (1992) ¢ YOTAL )

LOCAL - CURRENCY & DO T e 125,630 155,59 564,201 {83.6%)
Qunership Eost- - 344 m 3 931 1,191 A0 o
Dpera?!un Cost - YR 75,543 30,068 BB, 204 109,553 398,281 (70.2%)
Haterial Cost 2,841 - 5,152 5,513 5,878 5,657 - B.661 1 A.5Y)

Ctabour - Cost 11,7200 - 26,392 30,435 30,647 38,195 13,059 (2450
FOREIGN CURRENCY C9,216 24,064 24,882 24,50 30,922 HO,59 (16,4
-Ounershig  Cost 7,bbb 17,667 2,053 20,580 25,748 92,834 (83.91)
Operation Cost - - 859 2,002 2,418 2,379 2,94 10,832 { 9.80)
Haterial Cost = &9l 1,395 1,411 1,448 2,180 7,123 (e

. Labowr Cost _ ] ¢ -0 0 e ¢ 10,07}

TOTAL CO0ST 56,640 128,948 152,559 - 150,137 184,518 474,802

Ownership Cost 8,012 18,484 21,998 21,611 26,959 9,048 Q441
Gperation Cost 33,776 17,545 92,482 90,53 M2,57 205,713 (60.3%
Haterial Cost - 3,132 5,547 FRIT 1,3% 8,837 32,786 1 4.1
Labour - Cost 1,720 2,392 34,135 30,617 3,195 138,059 420.5%)

........................................................................................................................
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Table 6-1-6 (3) CONSTRUCTION AND MAINTENANCE COST -
{TOTAL) .
FROV ¢ HALIMANTAN TIMUR Kap @ BULUNGAN
{ UNIT ¢ t000Rp )
ITEH €1988> 1989 > - (1990 CURM > (992D ¢ T0RAL )
LOCAL CURRENCY- 3,674 537,638 . A3S,213 ¢ 7HA,275 aBL,398 2,845,198 (78.9%
" Ownership Cost 3,11 5,363 b,052 7,006 7,056 28,580 { L.OY)
Bperation” Cost- . - 204,235 356,437 0 §19,081. 458,813 4p4,454 1,924,000 - (67.41)
Naterial ~ Cost 7,571 35,511 13,199 84,502 TR T T LT IR T
tabour . Cost WUE - B4, 100,750 - 108,853 85,030 410,085 (14,40
Contingency 29,91 34,053 66,331 77,041 58,583 5 1e.50
FOREIGN CURRENEY 3 75,800 WA231 150,423 219,426 1003 762,20 {20.11)
Ownership Cost 57,802 A, AT 'l07;269 I23;29i 130,683 513,202 -{67.34)
Operation Cost 8,194 12,99 1,588 16,88 16,09 70,512 (9.30)
Haterial  Cost f022 ¢ 2,684 12,231 34,040 3,409 $3,486 (2.3
Labour ~ Cost ] ] 0 0 0 0 {.0.0%}
Contingency - 8,486 §6,326 - 18,375 25,44 14,18¢ a3, 000  (11.24)
TRt - COSY @ 349,479 483,869 78h 534 915,701 831,711 3,607,457
funership Cast 60,913 99,410 113,321 130,23?' 137,739 341,870 - (15.0%)
Dperation Cost 2,43 369,431 43,428 47,550 502,747 1,994,502 (55.3%
Naterial Cast 8,693 58,175 55,430 118,542 37,380 8420 7.7
Labour Cost 29,244 04,272 100,730 t08,853 6,534 410,055 (i1, 448
Contingency 38,196 72,361 82,704 102,465 #b,772 382,520 {30.64)
{ Contingency 1 9% 3
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6;1,4 Cdnstrucﬁion~an&~ﬂa{n£enaﬂcejﬂqpigyﬁnﬁmﬁosﬁ _

(1) Required Number of-Equipment

(2)

The required numbers of constructién equipment for Kabupaten
Bulungan are estimated from .the annual proposed construction
quantities as shown in Table 6-1-7.

The proposed numbers of equipmeht to be purchased are finally

decided considering the following number of existing equipment

in the Kabupaten which are availéblé'for the Project.

= 3-Dump Truck

~ The propdsed 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. FEquipment for Road Maintenance

- 1-Motor Grader 75 HP

- 1-Tire Roller 8-15 Ton

- 1-Dump Truck 3 Ton

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

b, Equipment for Bridge Maintenance

- l-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their
purchase costs are shown in Table 6-1-8. In the Project the
supplémentation cost or equipment cost supplemented is the
difference Setween the purchase cost for mewly supplied equipment
and the depreciated value.

This comes about because full depreciation of the supplied

equipment would mnot be completed within the Project Period

of 5 years.
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Table 6-1-7 REQUIRED NUMBER OF EQUTPMENT

FROV @ KALIMANTAN TIMUR KAR 3 BULUNGAN

“‘“';éé;;;;é;"“;;;; ------- ' --“h;BRKnBL;- EXISTING. --Z 1988 3 ;”;;89 ) ;‘;;;; y ¢ I;;;-; {1992 )
e T T T
Csam Wl oz 0 00 00 0% 0@ 040
detar rader . w0 Lo LB em . 1e o L2

* Wndguide Vb Roller 70 0 00l 045 02 08 0df
ettt om0 6w 0 0w ou 0w
Vibatory poller 1m0 0 on Lm LA Ls L6
hywlic caators Wheel %0 0 00 047 235 0@ LM
el loster M 0 L L8 Le 20 245
CMter ke om0 0 % oW om o om o 0m
T T T R
it bed fuckith G B0 0 00 0k 0@ 03l oM
DRk om0 oo 0l ol 0ss om
©bortble tsher/screening 30 0 0.3 008 ool 003 om0
" retemer om0 oo 60 oo 0w ew
e b m 0 oo oo s ;o oo
lorete vibeatar m 0 e 00 oo o om0
bl spraer w0 0w om0 om0

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

- PROV @ KALIMANTAN TIMUR KAR ¢ HULUNGAN
{ 1000 Rp )
EQUIPHENT  NAME CLARS CIF {JAKARTA)  PURCHASE NO, PURCHASE LOST
. Bulldozer - %0 HP 49,150 - ' -
Bulldozer /Ripper - 90 Hp " §3,000 - -
Swaap Bulldozer 90 HP 32,850 ! 52,950
Suaap Bulldozer &5 WP 40,500 ~ -
Kotor Grader . T8 WP 47,800 3 143,400
Road Stabllizer ¥=1850 an 85,930 - -
Hand-guide Vib, Roller ~ 1000 Ky 8,500 1 8,500 -
Tire Roller 8-13 ton 31,870 i 3t,070
Vibratory Rotler D8N 4 ton 29,000 ? 58,000
Vibratary Rolier § ton 29,000 - -
Rough Terrain Grane 10 ten 160,400 - -
- Hydraulic Excavator) Bheel 0.3 al §1,100 2 82,200 .
- Wheel Loader 1.2 03 70,200 2 140,400
Hater Tank Trick 4000 1tr. 12,730 | 12,750
‘Duap- Truck 3.0 ton 14,700 14 205,800
Dusp Loader Truck 12 tep 56,300 - -
Flat Bed Yruck with Crane 3,0 ton 25,190 ! 25,130
Flat Bed Truck 3.0 ton 15,275 2 22,550
Portable Crusher/Screening 30-40 t/h 188,000 - -
Concrete Rixer o 0.9 a4l 18,000 - -
Water Pusp 200 1/min &30 - -
Concrete. Vibrator L340 M0 - -
Asphalt Sprayer 830 1tr, 10,200 - -
Service Car 3 ton 11,400 1 11,460
4 Hheel Drive Vehicle 70 KP 17,500 i 17,500
Hotorcyele 100 cc I, 100 3 3,300
PURCHASE COBST  TOTAL B, 1o
DRHERSHIP CO5T {FOREIGN ¥52,230
EQUIPNERT £DST SUPPLEHENTED 342,880

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

NOTE + ONMERSHIP COST (FOREIGN) for Existing Equipeent

Duep Truck 30,290
Portable Crusher/Screening 30,265
fisphatt Sprayer §97
TOTAL 61,052



6.1.5 Other Costs

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

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

6;1.6 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 QUANTITIES FOR ALL

PROPOSED LINKS

FROV 1 EALIMANTAN TIMUR KRB 2 BULUNG(-\N
3 11 E?:I _______ UH!‘I 1988 ) {1989 ) {1990 ) ¢y C1992)  CTORAL b
Site Clearance in Light Bush 1l 0.00  B062.50 1030250 - 327S.00  137400,00  253350.00
 Subgr ade Preparation a2 B000.00 © 262500.00 © H12500.00  309700.00  240000.00 1019500.00
Horaal FUIL S *3 0.00 . 0.0 0.00 150,00 0,00 150,00
Fill i Swamp a3 0,00 B825.00 4312500 1410.00 2664000  90800.00
Hormal Excavation to Spoil : a3 1260.00 3420.00 360,90 19,20 074,80 115614.00
Sub Basg Coursg _ %} 8404.80 25651.20 £2000,00 24846, 00 19264.09 90345. 00
Base Coirse : RY - TROBO0 T 1152.00 - 0.00 6159, 00 825600 24975.00
Shoulder = _ 82 133500.00  117900,00 37500,00  152800.00  §03200.00  S85000.00
Asphialt Patching 22 0,00 0.00 0,00 0.00 0.00 0.00
Surlate Dressing .(Single) L Y2 .00 0.00 0.00 58500, 00 0.00 58500, 00
Surface Dressing {Dovhle} a 0.60 0.00 0,00 0.00 .00 0.00
Earth Drapn : " 0.0 7WI50.00  IIH0.00  37560.00 0.00  99560.00
farth Drain in Swaap by eachine) LM 0.00 9375.00 - £6B75.00 13459, 00 28890, 00 98500, 00
Pipe Eulvert B00te : 2 10,00 LTI 206,23 .5 0.00 B9%.00
Hasonry Culvert {80xB0ca} e .00 0.00 0.00 10,00 2,00 10.00
Retaintng Hall and King Wall {Tiaber) - - a2 .00 12,00 60,00 308.00 0,00 380.00
Retaining Hall and Wing ¥all {Hasanry) el 0.60 115.20 0.00 © 574.50 0.00 687.70
Babion Protertion a3 C0.00 6.00 0.60 0.00 0.00 0,00
Superstructure {TinberiSpan Iaj 101} n? 0.00 0.00 0.00 85.00 0.00 64.90
Superstructore {TisherySpan Seyl07) n? 0.00 0,00 0.00 %00 0.00 0.00
Superstructure {Tiaber;Span Bayloi} a? 0.00 116,75 281.725 85,50 192,00 735,00
Superstructure {Tinber;Span IayBH500 »? 0.00 0,00 0.06 .00 0.0 0.00
Superstructure {TisberjSpan 5n;BH50) 8? 0.00 0.00 0.00 0.90 .00 0.00
Superstructure [SisberSpan BayRA50) wl 0.00 0.00 0.00 0.60 0.00 0.00
Superstructure DoncretejSpan JapBH50) [ Y] 0.00 0.00 0.00 0,00 0.00 0.00
Swperstructure tConcrete;Span Sepftis0)  #2 000 0.00 0.00 0.00 0.00 0.00
Superstructure (Concrete;Span BuyBHSO) Y] 0.00 0.0¢ 0.00 0.00 0.00 0.60
Superstructure (Conceete;SpanlonyBHse) | 7 0.00 0,00 0.00 0.00 0.00 0.00
Supersiructure (Concrete)SpaniSa;BH30) al ¢.00 0.00 0.00 0.c0 9.00 0.00
Gubstructure {Pierytor Tiaberji0T) fta ¢.00 2.90 £50 6.10 3,20 £1,00
Substructure (Abutjfor Tiaber;10T) Hd 0.00 5.80 9.00 .80 6. 40 26,00
Substructure (Pierjlor TinberBHS0) 19 0,99 ¢.00 0.00 0.00 9.00 0.00
Substruycture fAbutjlor Tinber;BH50 1] ¢,00 9.00 0.00 0,00 9,00 0.00
Substructure {Pierjlor Concrete(Bliso) - H0 0.00 0.00 0.00 0,00 0.00 0.00
Substrycture tAbatjfor ConcreteBN0) Ho .00 0.00 Q.00 0,00 0.00 0.00
"Dewolition of Bridge {Tiaber~-)1isber} B Y 0.00 83,30 196,50 90,20 0.00 350,00
Oeaolition of Bridge (Tiaker-}Contretel 2 0.00 0.00 0.00 0.0 0.00 0.00
Deaofition of Bridge (Concrete! al 0.00 0.00 0.00 0.00 0,00 0.80
Hanual routine esintenance of road Kn 1.2 177,40 214,00 207,30 237,00 $37.30
Routine maintenance of earth road Kn 14,00 2.0 22,00 13.50 9,00 82.50
Routine maintenance of gravel road Ka .20 131,60 176.00 176.00 207.00 169,80
Routine waintenante 6l asphall road 4] 9.00 18.00 18. 00 18.00 300 94,00
Haintenance of Tiaber Dridge (Mew} &2 0.00 0.00 ¢.00 £20.00 0.00 120,00
faintenance of Concreie Bridge (Hew) 2l 0,00 0.00 $.00 0.00 0.00 0.00
Baintenance of Tiaber Bridge (Exist) al 837.81 1727.62 1793.62 1705.62 - 208%.42 B136. 29
Hainlenance of Concrete Bridge (Exist) &? 0.00 0.00 0.00 0.00 0.00 b.00
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6.2 Organization and CGonstruction System

6.2.1

Organization

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

as a respons1b1e agency for the a»tual execution of the Prolect.

According_to instruction_letter dated June 24, 1932 Ref. No. 620/975~
/BANGDA, bthe ﬁfdject-Hahéger afpointed by the Bupati will be_respon-
s1b1e for the operatlon and maintenance of the equipment. Accordihg-
ly the Equ1pment Cooxdlnator appointed from the staff of the Reglonal‘
Public Works (Kantor Wilayah) by Bina’ Marga .as a coordinator between

the Governor and the Bupati will be responsible for delivery, effec5f

~tual otilization and maintenance of the equipment

The standard. organization of ﬂPUK"consistg of a minimunt‘df four
sectidns, i-e} Road Sectibn, ‘Housing and City Planning Sedtioh;
Trrigation Section aﬁd Administratiﬁn Section. .For execution .of
the _Project‘ it is strongly recommended that the structural
organization of DPUK is established. it w111 .be necessary not
only to organize néﬁ sections but élso to reofganize the current
structure through a review of the roles and responsibilifies of

each inter-related secfion.

It is recommended that the workshop is newly organized'to'cbnsist

. 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 Ksbupaten roads with a ten year effective
design life, it has been recommended in Clause 3.4 that the equipment

intensive method should be adapted {or earth work and pavement

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

Ministry of llome Affairs [ Coordination Ministry of Publié Works
/ Bangda | / Bina Marga
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Current road construction in the RKabupatens is 6bliged to rely
upon the traditional labour ' intensive wmethod. It is therefore
assumed that both the DPUK .and the locél contractors in the _l{abupaw
tens do not have Sﬁffiéient'expériencé and technique for the equip-

ment intensive method of road construction.

For realization of the Local Roéd Developmént Project the GOI has
ensured availability of the requived hﬁman_ resources' of DPUK and
intends to conduct training programmes for - those human resources
as described in -Glause 8.3 of ‘the Main Report. This means that
the GOI intends the Kabﬁpatens to have the ébility to egecuté the

Project by force account (Swakelola).

It_'shduld be recognized from the. experiences in the first local
road préjéct, which was assisted by OECF, AbB and 1BRD, that because
of their podr 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 improvement by force accouht is desirable
as recommended from their experieﬁce by the consultants for the

first local road projéct.

It is strongly recommended that ekcepf for .Iaboufers ‘the sfaff‘
of the force account team should not be hired- by the day as it
would then not be able to consolidate the foundations for development
of self reliability. |

However, it will be very difficuit to éxecute all .the Projects
by force account because of the need for many Kabupaten staff.
Thg.GOI has emphasizeﬂ the need to promote the.employment of local
weék conﬁrqctors'iﬁ order té'up-grade their capability in the road

. project schemes within the Fourth Five-Year Plan (REPELITA}

Taking into consideration the conditions mentioned above it 1is
strongly recommended that the DPUK is obliged to lend some equipment
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

és follows:

1

Routide maintenance work for the Kabupaten roads

- Laboratory tests

- Production of crushed stone

i

Technical service for the equipment
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