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PREFACE

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

Japan International Cooperation Agency (hereinafter called JICA).

Based upon a request from the Govefnment of Indonesia, the Government
of Japan arranged for JICA to conduct the Study and JICA accordingiy
organized a Study Team. The study was carried out using data which
were generally prepared by the Kabupaten,.routed through the province,
under the instructions of Bina Marga of the Ministry of Publiec 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 Kébupatens, and is described in the

Main Report.

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

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

1.1 Topographic and Meteorological Conditioms

1.1.1

location aud Topography

Kabupaten Kutal has ‘a vast area almost covering the whole Mahakam
basin. It is bordered on the southeast by Samarinda - city, the
capital of Kalimantan Timur Province, and on the northwest partially

by Serawak Province of the Republic of Malaysia.

The Mahakam River rising in the northwest arcound the national boun-
dary with Malaysia, flows towards the southeast crossing almost
in the seﬁter of the Kabupaten. It flows through several into
the Makassar Strait on the southeast of the Kabupaten. Two main
branches of tﬁe Mahakam River, namely the Kadangkepala and Belayan
Rivers, which flow from the mnorthernmost part of the Kabupaten
towards the south, meet the Mahakam River in the centre of the
Kabupaten_dividing it into three areas. Flat areas in the centre
of the Kabupaten are limited to the coastal area facing the Makassar
8trait and to a few areas along the Mahakam River. The remaining
vast areas are mostly undulating hills or mountains covered with
typical tropical forests. In the centre of the Kabupaten three
lakes 1lie along the Mahakam River namely Senayan, Melintang and
Jempang, south of which the land is considered to be suitable for

cultivation.

The Kabupaten has an area of 91,000 square kilometers, approximately
45 percent of the total of Kalimantan Timur Province. Tt is the
largest of all the Kabupatens in the Study. It consists administra-

tively of 30 Kecamatans.
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1.1.2

Meteorological Conditions

The average number of rainy days and the average amount of yeafly

rainfall in Kabupaten Kutai are 129 days and 2,136 mm respectively.

One year in the Kabupéten consists of a rainy season and a dry
season. The dry season is from May thwough October in  general.

However this 1s variable as Table l-l1-1 shows,

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

referred to above.

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

Days x(HoliﬁaY) + (0.10 x Rainy bays)

365
Where

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

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

1,2.1 Population
The population of Kabupaten Kutai in 1983 was 440,129 which was
apprdximately 30.6 % of the 1,438,700 total population of Kalimantan
Timur Province as shown in Table 1-2-1.
The population density was 0.05:pérSOns per ha which was lower than
the provincial density of 0.07 and indicates the underpopulation
of the Kabupaten because it is a vast area in a remote region.
The recent annual average growth rate of population'of'the Kabupaten
is 6.3 % which is higher than both the provincial rate of 5.7 %
and the national rate of 2.2 %. This may be a result of the on-going
transmigration programme. ' '
The population of each Kecamatan and its proportion to the Kabupaten
population is shown in Table 1-2-2.
Table 1-2-1 POPULATION BY KABUPATEN
BESCRIPTION POPULATION AAGR AREA POPULATION SURVEY
(%) (ha) DENSITY YEAR
o {(persons/ha)
KABUPATEN: _
PASIR 94,620 4.5 2,004,000 0.05 1984
KUTAIL 440,129 6.3 5,102,700 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: -
KALTMANTAN TIMUR 1,362,800 20,244,000 1982
1,438,700 5.7 20,244,000 0,07 1983
1,518,800 20,244,600 1984
JAWA 1S.(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

- AAGR

Province ; Jawa and Indonesia: )
Statistical yearbook of Indonesia 1984, published by

the Central statistics Bureau.

; Average Annual Growth Rate.
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Table 1-2-2

POPULATION BY KECAMATAN

Year : 1983

PROVINCE KALIMANTAN TIMUR

KABUPATEN  : KUTAY

KRECAMATAN POPULATTON PROPORTION

(%)

DAMAT 8,900 2.0
BENTIAN BESAR 2,560 0.6
MUARA LAWA 3,308 0.8
BARONG TONGKOK 15,828 3.6
MELAXK 12,915 2.9
MUARA PAHU 11,724 2.7
JEMPANG 7,197 1.6
PENYINGCAHAN 3,428 0.8
BONGAN 4,811 1.1
MUARA MUNTAT 12,093 2.7
LOA KULU 17,333 3.9
LOA JANAN 30,257 6.9
ANGCANA 22,532 5.1
MUARA BADAK 22,932 5.2
TENGGARONG 57,840 13 .1
SEBULU 18,030 4.1
KOTA BANGUN 17,461 4.0
KENOHAN 8,298 1.9
'KEMBANG JANGGUT 8,378 1.9
'MUARA ANCALONG 13,636 3.1
MUARA BENGKAL 10,062 2.3
MUARA KAMAN 13,383 3.0
BONTANG 53,478 12.2
SANGKULIRANG 19,173 4.4
MUARA WAHAD 9,174 2.1
TABANG 6,130 1-4
LONG IRAM 18,312 4.2
LONG BANGUN 4,883 1-1
LONG PAHANGAT 4,012 0.9
LONG APARI 2,061 0.5
TOTAL 440,129 100
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.2,

Land Use

In Kabupaten Xutai, 216,700 ha of the current available land use
area, which is  approximately 2.4% of the 9,102,700 ha total area

of the Kabupaten, is used for living purposes and for industrial

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

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

The current available land use area consists of 146,400 ha of
agricultural harvest area, 25,000 ha of residential area and 45,300
ha of usable open space which are 67.6%, 11.5% and 20.9% of the

current available land use area respectively.

The agricultural harvest area consists of 52,400 ha of paddy field
and 94,000 ha of other cultivated area which are 35.8% and 64.2%

of the agricultural harvest area rvespectively.

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

production in the Kabupaten is food crops, especially paddy.

14-6



Lpnas 94l y3Ts pouaasuod usjedngey : 30amog ‘7

uworizadozd sys Se30usp

{ ) uT 2ni®A YL "]

1 §9U0N
{GD0T) (E00°0) (&8°66) (70°0) (%0-0) {1°0) {2°0) (1°02
7361 000°soL*9s €Z2Z 000°ZEL'S - - T6L°T 58L°T 2649 26%°ET €0z L N¥ONLINg
- - - - - - - - - - - v
(08T) ~{Z70) (0°46) (7°0) (-0} {E°0) (0°1) (970}
7861 OBLZDT 6  000°DT 00E°TfE’g 00S‘wE  00E°GH 00052 - 000° %6 00%°es TVEDI
{001} (0-%%) (8°1%) (9°1) (2o (T2 (0-1) {%°0)
7861 000‘700°  446°088 €E0°8E0°T $B9TE - 20Z°‘¢ L8G4 TT - 999°61 I88°L YI5vd
I xicrd VIV - V1 Iovas YEZEY ¥V VI8V QIIVAII aI3Id a131s
AZANAS  YTEY TYIOL  SYAHIO A¥ISTHOL % ¥EAIY  NILO TIGVSA  IVIINICISTY NOILIVINYIZ -0 ¥IHIO  AQAVd QNVIdN  AAQvd 1M HALVEAIvA
(Fq) .
WAWII NVINVHITYM F -JONIAQEd
IS0 aNvT £€~Z-1 91q¥1

147



1.2.3

Agriculture

The cultivéted area and food crop production in Kabupaﬁen Kutai
in 1982 was 68,838 ha and 162,421 ton respectively as - shown -in
Table 1-2-4, Of food crops, the area and production of paddy which
consists of wet paddy_énd upland-paddy were 56,960 ha and 138,511
ton respectively which are 82.7% and 85.3% of the total food crops,
The yield rate of paddy production is_2,43 ton per ha. Thus, baddy

is the most predominant agricultural crop of the Kabupaten.

As the Table shows, average annual growth rates of area and produc-
tion of paddy in 1979 through 1982 were 14.0% and 14.0% respéctively
which show.a favorable deﬁelopment of paddy production. The paddy
production of 'the Kabupaten 1is characterized by the production
of upland baddy being more thaﬁ thaf of wet paddy, forming respecti-
vely approximately 70% and BO% éf_ the total productions. It is
desirable that the productivity of _paddy ‘becomes higher and this
depends upon the expansion of wet paddy field through the development

of irrigation together with river im?rovement.

The population of the agricultural sector which is assumed from
the employment in the Kabupaten is 81.4% of the total population

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

Future agricultural development will be needed by promoting more
intensive productivity through improvement of the irrigation system
in parallel with develdpment of the cultivated area for apgriculture

together with the implimentation of a transmigration programme.
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Tahle 1-2-4

AREA AND PRODUCTLOW OF FOOD (ROPS

14-9

KABUPATEN : KUTAI
CULTIVATED AREA -
' {(ha)
TTEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 38,680 - - 56,960 - -
OTHERS 7,278 - - 11,878 - -
TOTAL 45,958 - - 68,838 - -
PRODUCTION
{ton)
. YEAR AAGR
ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 57,353 - - 138,511 - -
OTHERS 38,680 - - 56,960 - -
TOTAL 86,535 - - 162,421 - -
YIELD RATE
(ton/ha)
YEAR AAGR
TTEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 1.48 - - 2.43 - -
Notes
1. AAGR : Average annual growth rate
2. Source : Kabupaten concerned with the study



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 - - - -
BERAU 6,814 3,771 17.5 28.7
BULUNGAN 2,954 465 17.0° 9.5
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR
PROVINCE : KALIMANTAN TIMUR ,
KABUPATEN AGRICULTURAL TOTAL  PROPORTION  AAGR SURVEY

SECTOR POPULATION ' (%) (%) YEAR
PASIR 83,000 94,620 87.6 4.5 1984
KUTAT 358,000 440,129 81.4 6.0 1982
BERAY 37,000 48,900 76.1 5.4 1984
BUTUNGAN 149,000 198,570 75.2 5.5 1984
Notes

[a*d

AAGR

Source

: Average annual growth rate

14--10
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1.2.4

Other Fconomic-Activities

From the mational point of view there are two kinds of very important
industrial activities in Kabupaten Kutai. They are oil "and its
related industrieé and the timber industry. However of the total
employed population of KabUpatén Kutai only less than 0.2% are engaged

in the above industrial activities, therefore these industrial

_activities do not influence the whole of the industrial activities

in the Kabupaten.

The agricultural and forest sectors employ about 81.5% of the total
workforce while the tertiary industries such as commercial and
transportation services relating to the oil and timber industries

employ about 17.8% and are managed by outside investors.

(1982)
Sector
Item . Workforce Share(%) Share(%)
Agriculture 74,430 ' 81.39
Livestock ' - - 81.39
Fishery - . -
Industry 148 0.16
Mining 121 0.13 0.29
Commerce 6,717 7.34
Sevvice 10,048 10.98 : 18.32
Total 91,464 1006

The existing transportation system in Kabupaten Kutai mainly relies
upon river transportation. However  progress of the land
transportation system is being watched with keen interest for its

influence on industrial activities.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road Networks

It is a characteristic of Kabupaten Kutai that the majority of the
existing transportation is By river, i.e., Mahakam viver as the main
thoroughfare and its tributaries. 80% of transportation in the

Kabupaten is by boats on the rivers.

There are three national roads in the KaBupaten. The first one
is north from Samarinda teo Saﬁgkulirang via Bontang along the
coastline. The second one is from Sangkulirang to Ma.Wahu and the
third from Samarinda to Balikpapan. Some sections of the first
and second roads are under comstruction and will be completed within
1984/1985. They have the characteristiés of industrial development
roads, mainly for oil, and of roads to transmigration and agricultural

developing areas.

The Provincial roads consist of a road leaving the unational road
south of Samarinda and renning to Tering Bugis of Kecamatan Long
Iram and the road networks near Barong Tongkbk. According to DPUP
information a section of the provinecial road, between Loleng south
of Kota Bangun and. Lambing of Kecamatan Damai, is planned to he

completed within PELITA V.

After this provincial road is completed, a transportation system
alternative to the river network comnecting east and west of the
Kabupaten will be available te provide a choice for economical

transportation.

Furthermore after the Mahakam river bridge construction is completed
in 1986, roads on both sides of HMahakam river will be connected
with each other and the effect on the overland transportation system

will become clear.

The existing road network in Melak district, at the upper part of
Mahakam river, which serves the Desas in the district, has no
transportation system to connect with other districts except for

river transportation.

Since the trunk roads (national and provincial) have not heen

improved, networks of the Kabupaten roads have not been developed
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in general except for the Tenggarong district. These road networks
are 1isolated and only serve local areas. They are connected with
other mnetworks only by vriver transportation, The isolated =road

networks mentioned above are as follows:

~ Three links in Kecamatan.Anggana near the mouth of Mahakam river

- Links along Kedang Keple river in Muara Ancalong district of central
Kabupaten

- Links along Belajan river in Kecamatan Tabang

-~ Links in Kecamatan Muara Pahu

-~ Links in Kecamatan Jempang south of Jempang Lake

-~ Links near Muara Kaman
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1.3.2 Road Inventory

From the road inventory data prepared

and total length of Kabupaten roads

Kutai are confirmed as 73 links and

figures exclude Kabupaten roads with no

by the Kabupaten, the number
to be studied in Kabupaten
384 ¥m respectively. These

data are not included.

According to the data the present status of the Kabupaten roads

iz as follows:

(1) Density of Kabupaten Roads

The density of the Kabupaten ro

ads is 0.04 m per ha., This’

is distinctly lower than the national demsity of 0.48 m per

hha 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 Kabupaten lags behind gfeatly- in density

of Rabupaten roads.

Total Length Area  Density

{ &m ) (ha) (m/ha)
Kabupaten : Kutai 384 9,102,700 0.04
Province : Kalimantan
Timur 1,340 20,776,700 0.06
Jawa Ts.(Excluding 27,715 13,159,700 z2.11
DKI Jakarta)
Tndonesia 92,038 191,944,300 0.48

Notes : lf The value for the

province is 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 Indonesia

(2) Xabupaten Road Surface Type

Statistical Yearbook of
Indonesia 1984, published
by the Central Statistics

Bureau

The type of surface on the Kabupaten roads in the Kabupaten

is shown in Table 1-3-1.

The legend used in the table is as
ASP : Asphalt

14-14

follows:



Table 1-3-1 EXISTING ROAD LENGTH BY SURFACE TYPE
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(3}

KRE : Gravel/Stone/Telford/Water Bound Macadam
TNH : Earth
LL : Others

Comparison of the proportion of surface type in the Kabupaten

with other vegions is as follows:

ASP KRK TNHE/LL
Kabupaten : Kutai 5.5 46,9 47.6
Province : Kalimantan
Timur 5.8 37.5 56.7
Jawa Is.{(Excluding _ 56.2 25.0 i8.8
DKI Jakarta)
Indonesia 26.0 26.6 E 47.4

Thueg, in the Kabupaten the proportion of Kabupaten roads with
asphalt surface is lower than either that of Indonesia or
of Jawa Island. The proportion of low grade roads such as
earth roads and others is distinctly high. This means that
the road classification as well as the road demsity is very.

low.

Surface Condition of Kabupaten Roads

The surface condition of the Ksgbupaten 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 conditions
of the Kabupaten roads in the Kabupaten with other regions

is as follows:

Good Fair Poor Bad
Kabupaten : Kutai 39.6 34 .4 18.7 6.2
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
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EXISTING ROAD CONDITION BY SURFACE TYPE

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

Table 1-3-2 (2)
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1.3.

3

It seems that road maintenance in the Kabupaten is in relatively
good condition despite the low road density and low asphalted

portion.

(4) Terrain Conditions of Kabupaten Roads

The difficulty of road improvement is mainly dependent wupon

the terrain conditions.

The terrain conditions of the ZHXabupaten roads, classified
as flat, hilly, wountainous 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
85.0% flat, 4.0% hilly, 10.0% mountainous and 1.0% sWampy.
There area of hills and mountains in the Kabupaten is sﬁall
and road construction is antiéipated to be rather easy becaﬁse

of the small proportion of swamp.

Bridge Inventory

A bridge inventory showing the existing condition of bridges on
the Kabupaten roads in Kabupaten Kutai were prepared by the

Kabupaten.

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

which are shown in the inventory as KY, BT, BJ and LL respectively.

The inventory shown in Table 1-3-4 and Table 1-3-5 indicates a
total of 67 bridges with a total length of 324 m of which 62 or
92.5% are timber, and 4 or 5.9% are others. Steel bridges écgount
for only 1 or 1.6% of the total. On the other hand, 3 bridges

with a total length of 36 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 1-3-5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE

PROV 1 KALIHARTAM TIRUR KRB ¢ KUIAL
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The number of existing bridges by span length is ag follows:

Bridge Type Span Length (m)

T {3 (5 (8 (0 (12 (4 (6 (18 (20 {99 Total
Timber 47 12 1 - 1 1 - - - - 62
‘Concrete’ = - - - - - - - - - -
" Steel - - - - - - - - - 1

Others 3 - 1 - - - - - - - 4
Total 50 12 2 - 1 1 - - - 1 67

Thus, most of the existing bridges on the Kgbupaten roads are timbex

and the majority of spanlengths is less than 3 m.
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1.3.4 Traffic

Inventories of the average daily traffic (ADT) on' the Kabupaten
roads in Xabupaten Kutai were prepared by the Xabupaten and are
shown in Chapter 2. _

From the inventories, total value of average daily trips by vehicle
type and their proportions in the Kabupaten in 1984 are summarized

as follows:

SEDAN BUS TRUCK MOTOR- TOTAL

_ CYCLE '
Total Trips 221 668 719 3,520 5,120
Propertion (%) 4,31 13,03 14,02 68 .64 100,00

Source : Bina Marga Inventory

The proportions of registered'vehicles by vehicle type are as follows:

SEDAN BUS TRUCK - MOTOR~ TOTAL
CICLE

Proportion (%) - - - - -
Source : Kabupatem.

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

From the above tables the following can be observed:

-  Number of total trips might be underestimated

- Proportions are probably reasonable.

Essentially, for estimation of future traffic volumes past and
present traffic data together with the trend in the number of
registered vehicles are important basic data. However the data
obtained for the study was traffic count data for each road link in

1985 and of low religbility.

Therefore the future traffic volumes are estimated by the calculation

process recommended in chapter 3 of the Main Report.
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- Chapter . 2 ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT

2.1 Pubure Traffic Volume

2.1.1

TraffigAGrdwth Rate

The traffic growth rate used for estimation 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:

GRT =\/AXB

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 ESFIMATION

FROV 3 EALIMANTAN TIMUR KAB : KUTAI

A} Growth Rate of Fapulation &30 ()
H) BGrowth Rate of Cultivated Area 14.90 (4
Y  Growth Rate of Rice field 14,00 (L)
D) Growith Rate of Rice yield rate 14,00 (4)
“E)  Growth Rate of GODP / capita .90 0

i mm  t e o e i n i e e e et e t m d d kB et i v e bt e = et e e T g i e T e e A o e St 4T o R s Y1 Sk A el

e wn wWx gn oEm

a) Geometrical Mean ( A 2 B ) H 10,32 (1)
b} Geometrical Mean ( C u D ) H 14,00 (%)
) fepmetrical Meann ( a ¢ b ) ] 12,15 (%
d)  fHGeometrical Mean ( o 2 E ) H 7.94 (4

TRAFFIC GROWITH  RATE H 7:.94 (%)
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2.1.2 Present and Yuture Yraffic 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
Tn = Te (1 + )0

Where
Tn : Yuture traffic volume m years later:
Te Traffic_volume tn 1984

r + Traffic growth rate

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

volume in 1984,
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Table 2-1-2 (1) EXISTING AND FUTURE TRAFFIC VOLUME
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Table 2-~1-2 (2) EXISTING AND FUTURE TRAFFIC VOLUME
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2.2 Benefit

2.2.1 . Benefit Estimation Method

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

to estimate the indirect benefit through the producer's surplus

benefit.

a) Road 1links with present tvaffic volume (ADT) less than 60

.equivalent 4~-wheel vehicles.
b} Road links with no 4-wheel vehicle operation at present.

The indirect benefit was changed  into the future traffic volume

and the VOC reduction benefit was estimated.

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

Table 2-2-1 VEHICLE OPERATION GCOST ON KABUPATEN ROADS
(KM)
SURFACE CONDITION SEDAN BUS TRUCK MOTORCYCLE
- ASPHALT GOOp 104.7 86.2 85.4 15.9
Fair 125.5 101.0 98.0 18.2
Poor 164.1 135.2 138.5 22.8
Bad 222.1 202.0 205.0 29.1
GRAVEL Good 125.7 101.4 102.5 18.5
Fair 145.0 124.6 127.1 21.1
Poor 198.6 172.6 178.4 27.1
Bad 242.7 228.9 231.2 31.8
EARTH Fair 201.8 180.0 185. 1 28.0
Poor 240.7 218.2 225.8 31.8
Bad 264.9 278.0 281.7 35.5
Source : Bina Marga
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Table 2-2-2 FUTURE TRAFFIC VOLUME ESTIMATED
BY THE. PRODUCER'S SURPLUS
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2.2.2 Benefit

PPN

The benefit estimation was cavried out for ecach Kabupaten road.
Table 2-2-3 ghows a sample of the rvesult of benefit estimation.
In the table "surplus" and "VOC" show the estimation method utilized

and IIT A, TIT B-1, IIT B~2 and III C show the road classificatior.

Table 2-2-3
’ RESULTS OF BENEFIT ESTIMATION

KADUPRTEN @ KUTAL
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bk | 205043 ~328 | 20855 1 -1038 | 33532 4 13833 | 615 1 5§51 3103 1 -1
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Chapter 3 ENGINEERING

Degign Criteria and Specification

Geomeiric Design Criteria

Currently a technical standard for 'improvemént 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 Project. Following discussions
with Bina Marga, exceptions to .this are allowed for Pavement width
and pavement type to minimize the construction cost of the Kabupaten
road improvement, if necessary. The geometric design criteria adopted
for the Project are shown in Table 3-1-1. The typical cross sections

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

Loading Specification

The LOADING SPECLFICATIONS FOR HIGHWAY BRIDGES Bf DIRECTORATE GENERAL
BINA MARGA is used in.principle as the basic specification of loading
and rthe 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 Ilive road. However, after discussions
with RBina Marga ﬁhe following loadé were decided as thé desigﬁ 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 II1 A classification.

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

111 B-1, TII B-2 and 11l C classification.
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3.2 Pavement Dasign

3.2,1 Design Conditions

From the engineering data prepared by the Kabupaten it is noted that
the pavement structure of the Kabupaten roads seems to have been
determined without édequate designs, therefore the Kabupaten roads
generally have insufficient capacity. The standards generally used
for highway pavemenlt design such as Road Note 29, Road Note 31 and

AASHTO are not suitable for Kabupaten roads with small traffic
volumes and loads.

Therefore formulae suitable for the pavement design of Kabupaten

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

The following avxe 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 clagsification as follows:

Road Classification Design Traffic Volume (vpd)
11T A 1,000
ITI B-1 500
I1T B~2 200
11T C 50

2) Strength of Roadbed

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

tests on the Kabupaten roads,

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

finally decide the pavement thickness.
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3.2.2 Pavemeunt Structure

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

Kabupaten roads.

Fig. 3-2-1 PAVEMENT STRUGTURE
. (em)
- ROAD CLASSIFICATION -
i A iHig-t iits-2 e
prasn G -
6 o -
o o ¥

SURFACE DRESSING { ASPHALT)

"BASE COURSE (CRUSHER - RUN)

t

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

3.3.1 Standard Bridge'

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

design with conclusions as deseribed below.

(1) Bridge Type

1} Superstructure

A timber beam bridge (hereinafter timber bridge has been
finally selected regardless of road classification by the
agreement of Bina Marga aftér studying the actual rurall
condition of bridge construction. Fig. 3-3~1 shows Uhe

cross section of the standard type.
2} Substructure

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

of construction and economy.
3) Foundation

There is no information of subsoil conditions in the
inventory data. llowever, timber piles of 20 cm diamenter
are generally recommended as piles of this type are in

common use.

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

to be adequate for the condition of the foundation materials.

(2) Bridge Width

The effective bridge width for the standard bridge has been
pencrally decided as 4.0 m through discussions with Bina Marga

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

{ VARIAELE )
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(3) Span Length

The range of span lengths are determined as;

Timber bridge: 3.0, 5.0 and 8.0 w
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3.

3.

2

OLher Structures

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

are recommended as standard structures.

(v

(2)

Culverkt

The following two culvert types have been adopted for Lhe

tranverse drainage.

a) Reinforced concrete pipe culvert @ 80 cmm

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 wease of construction, economy and fawmiliarity in

Indonesia.

a) Rubble in mortar retaining wall

b} Timber retaining wall

L4~40



Fig, 3-3-2 STANDARD CULVERTS

80 x 80 RUBBLE IN MORTAR BOX CULVERIS
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1

|20

¢ 80 RENFORCED CONCRETE PIPE CULVERT

EXCAVATION FACE

- REINFORCED CONCRETE PIPE CULVERY

REPLACEMENT (SAND}

C{ MINIMUM ) |
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STANDARD RETAINING WALLS

Fig, 3-3-3

{ ITBVIVA )

TIMBER RETAINING WALL
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{200 e.i.¢)
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{ PER 2-3 SQUARE MATERS)

( 3NBYINYA )

{VARIABLE)

[
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3.4 Selection of Equipment Types

From Ethe yesults of comparison of two types of Kabupaten vroad
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

Equipment Intensive Earthwork, Base Course and
Subbase Course

Labour Intensive Surface Dressing, Drainage,

Bridge and Other Structures.
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3.4.1

3.4.2

Points to be Considere& for the Selection

Full consideration was given to the following points in studying the

selection of equipment type.

e

Most of the construckion in the Project is pavement works for

road improvement.

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

process,

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

areas is considered if necessary.
Uniformity of equipment types with existing equipment 1is
considered to¢ facilitate repair of the equipment in the

provincial work shop.

Since the scale of the construction is small and transportation

of equipment will frequently be necessary, wheel type equipment

"has been selected as much as possible as this can move by itself

or by being towed,

The road 1like to be improved dre scattered all over the
Kabupatens and therefore a 1low bed truck or equivalent 1is
necessary for tramsportation of crawler type equipment. It is
desirable to protect the existing pavement from damage caused by

the movement of crawler type equipment on the existing roads.

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

equipment in the main work.

Combinations of Equipment for Major Works and Maintenance

The combinations of equipment for major works and maintenance are

listed in Table 3-4-2 and 3-4-3 reapedtively.
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Table

3-4~2

TYPES OF WORK

EQUIPMENT OF ONE WORK GANG FOR MAJOR

TYPE OF WORK

1.

EQUIPMENT REQUIRED

Site Clearing ln Light

Bush

Excavation & Embankment

i) Normal Fill
ii1) Fill by Borrow
Material
iii) Fill in Swamp
iv) Excavation to
Spoil
Subgradé Preparation

Subbase Course

Base Course

Cement StaEiiizing

Surface Course

. Concrete

-

1~
1~

Bulldozer 90 HP
Dump Truck 3.0 Ton

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

Bulldozer 90 HP
Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP
Water Tank Truck
4,000 Ltr

Bulldozer 90 HP
Wheel Loader 1.2 n3

Motor Grader 7% HP
Vibratory Roller 4.0
Ton (D&T)

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

Motor Gradexr 75 HP
Vibratory Roller 4.0
Ton

Portable Crusher/Screens

30-40 Ton/R

Motor Grader 70 HP
Bulldezer 90 HP

Wheel Loader 1.2 m
Flat Bed Truck 3.0 Ton

Asphalt Sprayer
850 Ltr
tyre Roller 8-15 Ton

Portable Crusher/Screens

30-40 Ton/H

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

3.3 HY

i~

1-

1~
=

1-

1-

|-

~ Water

- Water

Wheel Loader 1.2 m3

Water Tank Truck
4,000 Lir

Wheel Loader 1.2 m3

Vibratory Roller
4.0 Ton {D&T)

Dump Truck 3.0 Ton

Tank Truck
4,000 Lty

Tank Truck
Ltr

Water
4,000

Tank Truck

4,000 Ltr

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

Flat Bed Truck
3.0 Ton

Flat Bed Truck

3.0 Ton

Hand-Guided Vibratory
Roller 10OO0O Kg
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Table 3-4-3 EQUIPMENT OF ONE WORK GANG FOR MAINTENANGE

TYPE OF WORK . EQUIPMENT REQUIRED

Road 1- Motor Grader
1- Tyre Roller_B-IS Ton
1- Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton |
1- Dump Truck 3.0 Ton

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

3.5.1

3.5.2

Policy of the Kabgggpen Workshap

A workshep will be provided for each Kabupéten. The function of
the workshop is to cope with requests from the cpnstructionrsite.
The main service will be routine maintenanée while the secondary
service will be light repairs which can be carried out.by changing
parts. Dismantling and assembling of units which need selting or

adJustment using special equipment or facilities will not be carried

out in the Kabupaten workshop. Such repairs are planned to be carried

out by the provincial workshop or the regional Workshop of Bina

Marga.
Accordingly the main tasks of the Kabupaten workshop are as follows:

1) Adwinistration 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 QUANTLTY

Upright Drilling Machine
Electric Hand Drill

Electric Portable Grinder

Bench Electric Grinder
Engineer's Vice

NC Electric Welder with Engine Set

1
1
1
Disc Griander i
I
1
1
Portable Hydraulic Jack, Screw Head 1
Hydraulic Jack 1
Grease Gun

Suction Pump [or 0il Recovery

—_ N

High Pressure Grease Pump

continued
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3.5.3

DESCRIPTION _ QUANTITY

Drum Opening Spanner

Silicon Normal Cﬁargef

Tyre Changér Air Operated

Tyre Service Tool Set

Tyre Pressure Gauge

Automatic Tyre Inflator

Plug Cleaner.and Tester
Mechanics Tool Set, Heavy Equipment
Mechanics Tool Set, Large Vehicle
Portaﬁle Air Compressor

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

Funnel 200 wm, Steel

Hand Truck.(Carﬁ), 4-Wheel

Nylon Sling, 10 ton

Chain Block, 1 tomn

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

- RN NN R W e e ke b b e et gl el s e

Generator

Laboratory

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

tests is recommended:

- Physical characteristic, compaction and strength tests for

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

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

tests and curing of concrete specimens.
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The proposed laboratory equipment 1s listed in Table 3-5-2.

Table 3-5-2 - LABORATORY TEST EQUTPMENT

DESCRIPTION QUANTITY

Soil Moisfure Test Set (JIS A1203)
Liquid Limit Set (JIS.AIZOS)
Plastic Limit Set (JIS Al208)
Compaction Set (JI8 Al1210)

CBR Laboratory Set, Mechanical (JIS Al211).
Sand Density Apparatus {(JIS Al214)
‘Agpregate Test Sieve Set
Portable Cone Penetrometer
GCompression & Bending Test Machine
Cylinder Mould (JIS A1132, 1108)
Slump Test Apparétus (118 A1101)

Y R T e N T )

To conduct the surveys necessary for road and structure construction
such as ceutering, profile leveling, cross section leveling etc.,

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

Table 3-5-3 SURVEYING EQUIPMENT
DESCRIPTION QUANTITY
Transit 1
Level 1
Staflf 3

1449



Chapter & CONSTRUCTION AND MAINTENANCE GOST ESTIMATIONS

4,1 Unit Price

With regard to the unit prices of materials and labor, the data were
collected from each Rabﬁpaten throﬁgh Bina Marga. The collected data
were compared with those of Jakafté using BAHAN BANGUNAN DKI-JAKARTA
MAY & JUNE 1985 compiled by PUSAT INFORMASI TEHNIK PEMBANGUNAN, and

then finalized.

4.1.1 Unit Labour Price

The unit labour prices of Kabupaten RKutai and .other Kabupatens in

Kalimantan Timur Pfovince are shown in Table 4-1-~1,

Takle 4-1-1 UNIT LABOUR PRICE

. _ _ - {(Rp)
KABUPATEN MAN SKIL CAP MAS  LAB DRIV OPE

LAB : o
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 0 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
OPL : Operater
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4,1.2 Unit Price of Materials

Table 4-1-2 shows the unit price of waterials for Kabupaten KRutai

together with for other Rabupatens in Kalimantan Tiwur Province,

Table 4-1-2 UNIT PRICE OF MATERIALS

. N . (Rp)
MATERIAL UNIT  PASIR  KUTAI  BERAD BULUNGAN AVERAGE
Bitumen L 3090 400 400 400 375
Asphalt oil L 600 600 600 - 600 600
Gasoline L 250 250 250 250 250
Sand M3 9,060 8,000 4,500 4,500 6,500
Cement bag 5,000 4,500 6,000 4,500 5,000
River Stone M3 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  M° 250 250 250 250 250
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4.1.3 Hourly Equipment Cost

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

Table 4-1-3

HOURLY EQUIPMENT COST

FROVINCE FALIMANTAN TIMUR

HARUFATEN EUTAL
( URIT ¢ Rp | { 6’85 )

CODE  EQUIPHENT HARE {iass KL LIDAL  COST - 223y KKEC FOREISN COST 31 TOTAL
i} ONERSHIP OPERATION SUB-TOTAL OMERSHIP OPERATION SUB-TOTAL Cost
Bulldozer 120 Hp WO, 1848 1,76% £,02% 8,798 23,217
Buttdazer/Ripper 120 0P - 298 15,183 15,484 8,189 1,383 10,082 25,343
Swasp Bulldozer 120 WP I 15407 15,718 . 8,879 L6594 10,533 26,28t
Bulldazer 0 HP 173 9,412 9,785 1,914 450 5,904 15,389
Bulldozer MRippar 90 Hp 18 10,204 10,390  5,2%9 7 §,286  1h,476
Bulldozer b5 HP 123 &,988 7 3,499 b3 3,967 11,003
Bulldozer/Ripper 43 NP 134 7,440 EInIE 3,819 T §,5%0 17,104
Sﬁamp Bu}ldozer 90 HP 185 10,194 19,379 5,284 784 5,268 1b,847
Swasp Bulldozer 65 WP £42 7,2% 7,438 §,049 154 §,803 1,2
Hotor Brader 110 1P M3 12,062 12,805 6,919 1,289 5,20 20,3
Hotor Grader 19 1P {49 8,33t a,49% 719 890 5,669 14,148
Hotor Brader 63 Hp 154 7,321 71,472 4,299 80} 5,100 - 12,572
fload Stabilizer H=1850 aa 301 3,398 3,899 8,594 §26 9,020 12,19
Vibratory Roller 4 ton 102 3,660 3,752 2,8%% 384 3,283 7,045
Hand-guide Vib. Roller 1000 Xg 1 653 130 849 29 878 1,408
Tire Roller B~13 ten 109 8,332 B 44l 3106 102 3,208 1,649
Yibratory Roller {DkT) 4 ton 102 3,640 3,762 2,899 384 3,203 7,045
Hand-guide Vit, Raller 600 Kg H 445 499 400 20 420 f,119
Rough Terrain Lrane 10 ton 152 14,196 14,548 . 10,039 748 10,787 25,335
Hydraulic Excavator) Wheel 0.3 a3 154 8,663 §,80% 5,109 544 4,653 13,467
Wheel Loader 1,2 a3 M 9,13 9,381 7,019 99 1,M8 17,30
Hheel Loader 0.3 &3 B0 3,208 3,284 2,29 0 2,569 5,853
Hater Tank Truck 4000 itr, " 3,2 3,300 458 120 9498 4,288
Fuel Tank Truck 5060 Itr. g0 3,28 3,308 597 122 1,008 4,312
Dump Truck Loten 133 3,913 4,106 1,489 04 1,673 3,779
Flat Bed Truck with Crane 3.0 ton b1 3,468 3,529 §,714 127 1,843 3,372
Dusp Loader Truek 12 ton 135 21,735 20,870 3,87 127 3,964 25,834
Busp Truck 5.0 ton 198 6,581 5,179 2,189 305 2,494 9,273
Flat Bed Truck 3.0 ton 20 3,040 3,050 363 4t 404 3,68
Portable CrusherfScreening  30-40 t/h 658 23,801 24,465 18,0800 2,4%0 21,796 45,755
Concrete Hiver 0.5 a3 586 2,484 2,950 9,480 423 5,923 8,773
Hater Puap 200 1/&in {] 2% 34 138 b 194 508
foncrete Vibrator 3.3 HP 1 0 07 73 i 75 ALY
fisphatt Yprayer #50 ltr, 92 Bis 907 1,01% 182 1,16} 2,068

_________________________________________________________________________________________________________________________
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4.2 Unit Gonstruction Qost by Work Type

4.2.1

described in Clause 3.4 and the unit prices already listed.
results are summarized in Table 4-2-1.
Table 4-2-1 UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
FROV EALIMANTAN TIMUR AR EUTAI

{Rp}

I1TEN Ny LUCAL FORE1BH 10714l
Bite Elesrance in Light Bush a? in N 243
Subgrade Preparation a2 7 1 33
Horwal Fill al {183 LM 2,b47
FUl In Swaag al 7,82 {,053 3,61
Norzal Extavation to Spoil &l 1,044 323 LT
Sub Base Course &3 3,357 1,388 4,705
Base Course sl §,604 2,300 5,%04
Shoulder 8l 310 148 435
Asphalt Patching 82 3,647 1,512 5,129
Surface Oressing (8inglel a2 587 16h b, 353
Bur{ace Bressing {Boublel 82 137 t,201 IR
Earbh Drain # 800 i 719
Earth Orain in Swaep by sachine) a3 1,24 474 1,705
Pipe Culvert 0B0ce ] 44,289 50,140 94,429
Hasonry Culvert (80x80ce) -8 bb 426 40,282 106,708
Retaining Wall and Wing Wall (Tisber) Y] 10,366 24h 0,812
Retaining Hall and Hing Wall (Hasonryl 23 30,559 {1,682 82,24
fiahion Pratection &3 20,137 i20 20,252
Hanual routine saintenance of road Ke 127,129 7,248 134,568
Routine saintenance of earth road Ke 98,333 37,924 136,257
Routine saintenance of gravel road Kz 200,130 ge,092 208,722
Routine saintenance of asphait road fa 361,700 151,200 512,900

e AR e o i Bt i Pt 4 P T e A AN om A S 2T TS i b 29 157 o et et 7 3 o s 8 et i e o Y £ 8 e e e R e A A

‘5}1”W0rks Except Dridges

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

tion costs, have been estimated using the combination
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4,2.2 Bridges
The unit construction costs by bridge type including the cost -of
demolition of existing bridges ave shown in Table 4-2-Z.
Table 4-2-2 BRIDGE GOST
ROV ¢ EALIMANTAN TIMUR AR oy EUTAL
{itp)
ITEH BRI LocaL FOREFGH o
Superstructore {TiabergSpan Jag)oT] 82 38,480 2,998 41,4?9
Superstructure {TiaberySpan Sa1107) ¥ §2,612 LM 45,933
Superstructure {TimberjSpan Be}li07) a? 56,451 4,354 68,803
Superstructure {TiaberySpan 3apBH50) g2 41,8 3,707 i, 420
Superstructure {TiaberiSpan Sa)bHS0} Y, 52,08% §,019 56,108
Superstructuria {TiaberjSpan 8apBi50) al k6,083 - 5,008 11,151
Superstructure (Contrebe;Span Jag BHS0) 8l 44,004 105,767 150,571
Superstructure Concrete;Span SayBH30) &l 4,108 118,299 ib4,407
Superstructure (ConcreteySpan BejBRSO) ul 47,548 128,91% 176,487
Superstructure {ConcretejSpantQayBH30 a2 52,099 146,517 - 198,574
Superstructure {Concrete)GpaniSe;BHS0) n? 36,260 172,112 218,972
Substructure (Pieryfor Tisberyigf) ] 335,202 AT 362,726
Substructure inbutjfer Tisber;i0F) o 947,708 136,77¢ 1,084,479
Substructure {Plerjtor TieberpBH30} o 492,985 41,003 534,000
Substructure {Abutgfor Tiaber;BH30) ND 1,046,758 154,014 1,071,172
Substructure (Pierjlor Concrete)BH50) HO 2,040,372 467,275 2,527,647
Substrocture {AbutyTor Concreteblso) Ho 4,152,368 982,926 - 5,135,206
Deavfition of Bridge {lisber-}lisber) 8l 19,041 1195 12,036
Beaclition of Oridge {1isber-)Contrelel a? 10,844 1,195 12,036
emolition of Bridge {foncretel Y 49,220 79,820 169,040
Hainlenance of Tiaber Bridge (New) o2 - 1,24 1,009 B,243
Hainlenance of Concrete Bridge (Hew) L ¥4 i,812 3,001 5,813
Haintenance ol Yinber Bridge (Exist) LV 7,746 2,347 1,093
Hatntenance of Concrete Bridge (Exist) Y, 4,491 2,443 - 4,94
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Chapter 5 RESBLTS OF ECONOMIC FEASIBILITY.EVALUATION

5.1 Preliminary Screening

The road links to be improved should be effective for deveIOpment
of the Project Area. The road links where imprdvemenﬁs_ware assumed
toe be inefficient for development of the Project Area wére generaily

screened out using the following cut-off criteria.

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

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

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

purpose.

(4) Road in good condition according to the Bina Marga road inventory
which lists improvement projects carried out in the last two

or three years
(5) Roads with asphalt surface in good condition
{6) Urban roads, except those forming part of a longer route

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

public
(8) Roads with no inventory data

(9) Kabupaten roads also assigned as provincial roads

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

Table 5-1-1.
Table 5-1-1 ROAD LINKS TO BE SCREENEPR COUT

KABUPATEN : KUTAI

CRITERIA NO ROAD LINK NO

(2) 22,23,24,33,34,35,36,37,38,58,62,63,72

(6) 08,09,10,11,12,13,14,15,16,43,44,45,46 ,47,71
(7) 17,18,19,20,21

(8) 04,07,03
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5.2 Rvalnation

5.2.1

5.2.2

5.2.3

Primary Aunalysis

The Kabupaten roads were classified by using the future traffic
volume on the road links in 1998, The primary analysis of the IRR
was carried out using the construction and maintenance costs. Road

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

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

Secondary Analysis

From the infeasible road links evaluated by the priﬁary analysis,
road links where the IRRs were between 1% and 10%, i.e. road links
which could become feasible if down graded by one rank, in
classification were down graded and the costs re—estimated. Using
these costs, a secondary analysis df IRR was carried out. Road links
where these IRRs were then more than 10% were also defined as.
feasible links. This reflected that even though the toad

classification was rather low the road link should be improved.

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

Ranking of Feasible Road Links

From the results of the primary and secondary analysis, road links
where the IRRs were more than 10¥ were selected and their NPVs and
B/Cs were estimated. The ranking of feasible road links from the
economic evaluation are decided in the order of the NPVs, i.e. the
larger the NPV the higher the road link priority as shown in Table
5-2-3,
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Table 5-2-1 RESULTS OF PRIMARY ANALYSIS

PROVINCE  : KAL TMANTAN TIMUR KABUFATEN ¢ KUTAIL

ot AR A A8 2t o o F e i L ] R nd mE b it £ e R R Bt 0

LINE NO LEMETH CLAGSH IRR (%} REMARK

i 2 Fm 111A 70.595 Surplus
Gy T Em ITIR 70.729 Surplus
e 14 Em 1H1A 84,2082 Burplus
pits] 14k IIia B, 3th Burplus
32 1 Em 111A 29,128 Burplus
6HO & ITIA 24,955 voe

9 & K i1iA 26,519 Burplug
iR} i Fm FIIn 2&, T2 vor

A1 & Em I1iQ 20,214 Burplus
i i LA IT16-4 24,1431 voe

b5 & K 1114 20, 387 Burplus
61 12 KEm I1ip-| 13, 656 Burplus
&3 2 Irro-4 13,550 Burplus
&7 7 Em 1114 13,297  Surplus
69 2 Em SIIIH 12,092 Burplus
3 10 Em THIA 10,489 Hurpd s
fib 17 Em 11181 10,444 voue

70 14 KEm 111631 10,174 Burplus

-84 5 Em IT1R-2 7.876 Burpius
qu £ 1138} .70 VoL

42 T Em ITIR-1 4,930 voe

48 H o Em IT1R-2 &, 804 Surplus
hés 4 Em IT1ER-2 x.978 v

73 13 Em I1ifa-1 X.789 Burplus
3 X Em 111b-} 3. 48B3 veao

&4 & Emo I1IR-2 2.111 Surplus
T3 3 Em ITIR-t 1,270 vac

26 i Em 1111 G.078 Hurplus
a1 3 Em 1HIR-2 0,078 Surplus
e 2 Em 11164 0,078 gurplus
2 5 m I11R-1 0,078 Surplus
) i Em I1IR~} D078 v

50 folom T1IR—} 0,070 Burplus
25 i Em 111t o, 078 Sinrplus
N £l ITIR--% 0,078 furplus

Table 5-2-2 RESULTS OF SECONDARY ANALYSIS

FROVINCE ¢+ KALIMANTAN TIMUR KABUPATEN ¢ KUTHLE

LINE NO NG FY CBLAsS IR (%) IREMNRL
1% H Fam 1ii4-2 28267 vl
54 O A e 11,505 Hurpslug
q2 3 Em P11R--2 L. a0 VI
73 3 Em Phif-2 R Burplus
k3! E Thig-2 ?.742 L
1t 6 Fm 1ric f.319 Ewrpius
53 A AT Iip-2 7.9 Yin
&y & km e G AR VIS
4 & ¥ 111 4.178 Hurplus
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Table 5~2-3 RANKING OF FEASIBILITY ROAD LINKS

FROVINCE 1 KALIMANTAM TIMUR - HABUFATEN ¢ KUTAI

gy P g v A e i et

LI ME LENBTH  ClLABS NpEY B/E IR REMARL
NOD _ T {1000Rp) _ () -
Ly 1& Em Plin 1434833 4,498 54,2682 Surplus
sl 14 Kin I11A 573153 2,778 28,316 Surplus
1 2 Km 1114 340451 7.04% 78,595 Burplus
37 3 kEm ITIA 280475 F.998 70,729 Surplus
39 & Kin 1114 243961 2, 0u8 26.31% Burplus
40 & Ein FLIA 228414 1.984 25.214 Surplus
32 8 Em I11A 2OR3IIL 2,198 P9.128 Suwrplus
St 1O Kin EIIa 189776 1.775 24,232 vaoc
&1} ‘4 Em L WA 143711 1.874 26,955 vae
&% & kumn 1114 138704 1.6%4 20,387 Surplus
5 I Y I1IR-1 78603 1.701 24.431 . vOC
&7 7 m I1IA IEB2: 1.177 13.297 Burplus
Ot 12 Hin IT1R-1 I3 1.179 13, 656 Surplus
&9 12 Km - 11IA 29782 1.108 12.092 Burplus
&8 2 11Ip-{ 28019 1.178 = 13,850 SBurplus
4% 8 Km 111e-2 23489 1,425 22.267  VOD
Hiel) 17 Km 111B-1 7240 1.019 1. 444 voe
3z 10 Km 11IA 5734 1,033 10, 48% Surplus
70 14 KEm I1ip-1 Co2129 1,008 10.174 Surplus
54 3 Km 1110 2100 1,042 11.505 Surplus
2 I Km TIIR-2 1495 1.047 11.410 Voo .
sUM 181 Hm 402Z442
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Chapter 6 IMPLEHMENTATION 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, suppiemenﬁation as described later,
and workshop, laboratory and survey equipmené; The total Project

‘Cost for the Kabupaten is summarized in Table 6-1-1,

Table 6-1-1 TOTAL PROJECT COST (1)
KABUPATEN: Kutai

(Rpx109)

_ FOREIGN LOCAL

COST CURRENCY CURRENCY TOTAL
CONSTRUCTION . 1,617 2,449 4,066
MAINTENANGCE 124 , 434 558
SUPPLEMENTATION 602 - 602
WORKSHOP EQUIPMENT & TOOLS 28 - 28
LABORATORY EQUIPMENT 12 - 12
SURVEY EQUIPMENT 5 - 5
TOTAL 2,388 2,883 5,271

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

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

(RpxlOB)

FOREILGN LOGAL

COST CURRENCY GURRENCY TOTAL
CIVIL WORK 990 2,861 3,851
CONSTRUCTION & MAINTENANCE 1,265 - 1,265
EQUIPMENT
SPARE PARTS 88 22 110
WORKSHOP/LABORATORY/SURVEY 45 - 45
EQUIPMENT
TOTAL 2,388 2,883 5,271

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

transportation cost of equipment.
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6.1.2 Proposed Road Links

(1} Road Link to be Improved

The road 1links to be improved were generally selected .taking

into consideration the following criteria:

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

- Teasible road links {rom the secondary evaluation
{(2) Road links 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 22 links with the total length of 206 km which is 51% of
the 407 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 : KUTAIL

REASON FOR SELECTION ROAD LINK NO

Feasible

- Primary 1,3,5,32,39,40,51,55,56,57
59,60,61,67,68,69,70

- Secondary 42,49,54

Engineering Point of View 52,74*

Basic Human Needs

'* Link 74 is New Construction Road
As the table shows all feasible road links except Road Link
No 65 are proposed to be improved.

Road Link No 65 is located far from the provincial road and
its approach has not been improved yet therefore this road

link is not selected.
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Since Road Link Ne 52 and is key road link which is located
at the strategic point to complete the local road network
consisting of feasible road links, these road links are selected

from the engineering points of view.

The construction of a new road link which connects Tan jung
Laung and Mancong via west Bank of Jempang lake is recommended
from the engineering point of view. Construction of the
provincial road from Loleng to Lambing via Mancong as the
regional trumk road of Kabupaten Kutai, will be completed in
1986/87. The new road link will connect the provincial road
with feasible road which are isolated from each other at present
and therefore the construction of the new road link will produce

satisfactory results for the development of the area.

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
PRIV ¢ EALIMAMTAN TIMUR EaR o KUTAL
YEAR LINK HO U orrate

1989+ 3, 49, 59, 5% (750, &8

tyel ¢ 32, 39, 56 30K, 46, &1, T4 (300

1992 ¢ 532, 56 (70¥), 70, 74 {50%)

_______________________________________________________________________________________________
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(2) Road Links ko Be Malntalued

It {8 desirable - that all Kabupaten roads are .maintained-

However, because of the limited budget it 1is inevitabie,that'
some road links in the Rabupatens will be left without

maintenance for the time being, The budget should be wused
for those which are effective in produclng more uaeful develop-
ment of thg_.Kabupaten through the road developnent project.

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

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

FROV 1 KALTMANTAN TIMUR EAB 1  KUTAI

“{ 1000Rp }

o 2 L g e e 4 e L 8 Y 8 kA R R AR e e e e e £ 2 e A 8

LIIE  LEWST  BA 50 B RD AGPUAL BRAVEL EARIM  TH AREA AT AREA  BRIDGE  LOCRL FEREIGH  FOTAL
(N | ()} i @ 0oF o (Rel kel kel 0 KD fe2l N0 feR) Cos1 £osY cost Gkl

............................................ P - R - -_— -

I 2 3.0 4.0 00 00 § 0 201 5 0 0.0 545 07t 2l 1,088
] 1 9.0 00 10 0.8 0 4 9 7 MB.O0 O 000 2,501 3, 243 4,145
b P00 9.0 10 M0 ¢ 0 10 000 0 0.0 0 2% B M
] LI T T IS T T I § 7 o0 b00 ¢ 000 . 0 3,000 gl 3,88t
q 00000 9.0 L0 0O 0 3 5 Hne0 0 g.00 1,433 2,08 By 2,00
o3 8 Lo 0.0 00 | 3 g0 000 6 600 0 984 w6 1,270
15 99,0 1.0 00 00 ¢ 0 i 0 680 ¢ 0.00 0 04 1t 1,085
1] 1 0.0 90 L0 0.0 0 b Pz 5L00 0 6.0 575 [T IE T Y 7%
18 0.0 M 55 0.0 ] ] F00 0 000 0 0,00 0 904 18 1,083
1 30930 L7 %3 00 0 | 2 0 0.00 0 0.00 0 180 i) %b
0 VR TIE S 8- N - S 9 ) 70 0,00 0 800 6 §52 50 542
2 4 s 25 0 o o 3 e & de0 0 0.00 v 1,3 B 1402
25 bowe Lo 00 0.0 0 1 0 0 000 0 800 0 38 35 ¥
27 7O B 100 00 9 3 £ 0 000 O 0.00 o 1,608 7 1,359
Pl 2.5 5.0 03 0.0 | ! ¢ 9 000 0 0,00 ¢ Bi? 7B 1,01
] b0 LD 00 00 L 0 0 9 0.00 0 - 0.00 0 189 159 547
30 B 0.0 823 19 09 0 12 1 9 0,00 0 0.00 0 4,060 108 5,049
i 360 850 W3 11a 0 ] 30 000 0 0,00 ¢ 578 135 a1
B S5 L3 11 0.0 ¢ ? {0 000 0 000 o 2. 71 3,034
Ry & 00 B0 0 0D 0 ] & 1 jlst 0 000 1,025 2,143 5067 3,657
10 b 0.0 863 1L 0.0 & 7 3 0 bot 0 0.00 o 1,35 1,60
12 3 5.0 %7 43 0.0 0 3 0 & .50 0 0.0 881 1,508 “e 1,50
8l 1 0.0 9.0 0.0 0.0 1 0 0 04 000 0 .00 8 409 150 847
Iy i w0 10,0 0.0 0.0 1 0 0 0 900 0 0,00 ¢ 40y 158 847
49 § 63 506 A1 0.0 0 v 0 & 54,00 0 - 4.00 545 3,0H gy 3,930
50 b0 Lo 0.6 0.0 0 b 9 0 000 0 000 [ K134 512 2,5%
52 B 2.5 #0094 0.0 ¢ B 9 0 b0 0 0.00 0 2,41 3 3,38
53 1000 800 0.0 00 9 3 g 1 4500 0 %00 B 1,355 Wy 1,751
i1 3 79.0 I.Q 0.9 6.0 [} 3 1h 0 0.00 0 D.0b ] 5,00 1,009 5,609
57 3 0.0 S5EF T 0 7 !0 0.00 © 0,00 4 962 736 1,148
50 15 1.9 108 34 13 t B & 0 680 0 0,00 VT T TS T DL T R 1}
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Table b-1-5 (2) ROAD LINKS 170 BE MAINTAINED

FROV 5 EALIMANTAN TIMUR kAR 3 KUTAI

t JocoRp 1
LMK LENETN Bn 50 it RO ASPIAL GRAVEL EARIN TH  AREA RC- AREA  BRIOGE  LDCML FOREISH  101AL
i tkab {11 I 4 3 ke fke) kel NO s WD {ad) £O51 £0st Cost Last

------------------------------- - AN e e 4 T R e e R —————— [Rpe—

L83 K 5,858

59 BooAnb W3 1.8 4 e b 0 000 9 000 9

%) b 8.5 08 0.2 l&S U 2 3 0 .00 0 008 0 1,823 Wi 2,300
62 7 me LD 00 00 0 b o0 o0 ¢ .00 U T Nl 593
6 Io®we Lo 00 00 2 0 3 0 0,00 0. 0.00 0 bm (U 1T
o 690 1.0 0.0 0.0 0 b & 0 000 0 0.0 (RIS T I S [ I N Y
55 bow.0 0 60 60 0 9 & 0 000 0 0.00 0 1,356 A Ly
6 b0 5.8 392 e 6§ U0 e 0 000 0 Les s 2,
% Y10y 0.6 2 Lt ¢ S5 2 0 000 0 0.00 02,08 500 2,858
5 9B 0y o f | I8 0 000 0 0.00 I Y 7' DR YL 33
8 Iz 3.1 303 N 58 9 $ 3 0 000 0 0.00 TR YT I TTE N ¥}
7o EO TR I R W BT ? f 8 0 000 0 0.00 0 40 1,080 9,150
1 R (IS T - T S 7.2 ¢ 000 0 0.00 b 1,108 B 1,388
SN oS 10 18 107 2 LIS @ 0,00 JAY Th,ABA 20,421 97,405
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6.1.3 Annual Coﬁstruction-and-Maintenance'Cost

The annual allocation of the total consfruction and wmaintenance
cost in the five years programme for Kabupaten ZXutai is Ffinally
recommended as  shown in. Tables 6-1-6 (1), (2) and (3) for the

comstruction, maintenance and total respectively.

The propbséd construction cost is Rp 4,066 x 10% and maintenance
cost is Rp 558 x.10% which is approximately 12% of the total

expenditure.

Table 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST

(CONSTRUCTION)
FROV ¢ KALIMAMTAN TIMUR Ak ¢ HUTAHT
{ UNLT & 1600Rg 1
ITEN C198B > C198Y >  CH%90 > C U199y 1992 ) L TBIAL )

LUCAL  CURREHCY 200,048 143;?!5 847,814 520,707 626,42 2,449,040 (40.20)
Ounership Cost 2,730 b,15b 7,058 7,907 1,738 L3IR.T.Y B N W 13
fiperation Cost 1,54 20,692 254,801 792,704 774,352 1,142,063 tds. 82}
Haterial faost 15,044 95,479 104,080 121,084 121,213 195,202 20,30
Labour Eost 34,430 h3,486 197,352 17,048 135,423 459,048 (18,71
Loatingency PIN ALY 31,902 M, 115 80,972 ] 3,438 413000

FOREIGH EURRERCY 164,610 186,859 e 184,51 Jod tee 1,617,425 139,8%)
Ounership Cost 48,765 111,097 §24,805 144,480 137,369 560,536  (35.7%)
Operation Eaost 6,495 14,963 14,947 i9,557 1,198 TH,773 | LT
faterial  Cost ", 210,337 100,738 170,304 108,351 H1,U5 w100
Lzbour Last ] b | | 0 ¢ {600
Lontngency 21,993 50,450 4B, b7 50,163 19,4617 200,99 (13,00

WIAL E0ST o 36,676 630,774 922,59 1,005,371 930,513 4,08h,434
Drmership Cost 3,913 117,253 133,064 132, 3b% 115,099 600,197 {148
peration Cost 104,019 235,657 213,74B 372,354 293,143 1,218,938 {30.07)
Hatertal  Cost 131,38t Jos,B14 7,41 AT 235,564 1,257,847 Q30,91
Labour Lost 64 63,686 107,342 11,944 §35,423 59,040 130
Conltingency 47,112 168,342 120,18 131,135 121,348 530,400 t13. 00

¢ Cunlingency 1 15% )
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Table 6-1-6 (2) CONSTRUCTION AND MAINTENANGE cosT

(MAINTENANGE)
FROV ¢ EALTMANTAN TIMUR AR+ EUTAL
L UMIT 1 1000Rp }
ITEH CIEBY BT Y 90> 1991 ) (1992 Y < TOIAL )

LOCAL CURREMCY ¢ COaSI 700 WM 107,60 MT,3 434,100 U780
Qunership Cost W 1,036 LWL 1,900 1 1.4
Operation Cast 0,810 ALTA 49,567 54,750 58,03 205,016 (518
Haterial Eost 1,058 2,455 1,048 5,035 5,202 18,798 ¢ A.3%)
Labour  Cost 15,20 35,017 39,875 46,855 5,604 185456 (42.70)

FOREIGH  CURRENCY 9,955 20,895 26,660 31,628 35,068 124,206 122,21
Bunership Cost 8,597 17,285 20,704 B.07 . 98,520 {76.40)
Operation Cost 1,004 2,023 - 2,403 2,682 2,857 10,971 8.8%)
Material  Cost 352 1,587 1,413 5,799 7,50 18,710 {15.13)
Labour Cost ¢ 0 0 G _ Q ¢ (0.0

WAL COST . A4 9,89 20,081 139,388 (52,489 556,37
Ownership Cost 8,95 18,078 . 20,820 WMY 26,M2  I9AM U780
Operation Cost . 20,824 43,767 50,065 57,440 50,99t 235,987 (42.3%)
Material Cost 410 1,042 7,521 10,834 13,702 37,509 { 47N
Labour  Cost 15,270 32,002 39,875 4,405 5L,h04 165,455 {33.20)
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Table 6~1-6 (3) CONSTRUGTION AND MAINTENANCE COST

(TOTAL)
FROV @ EALIMAMTAM TIMUR EalR 1 EUTAX
{ UNIT = 1000Rp 1t
ITEH : C1980 > <1989 > (1990 (1991 > (1992 ) ( TOTAL
LACAL  CURREHCY + 45,582 j20,94Y 644,335 128,547 743,797 2,883,180  (b2.3%)
(wrership Last 3,098 8,949 E;O?E 9,21 7,141 T T S N
fiperation Cost 198,392 282,436 306,363 347,552 332,486 1,367,179 (47.4%)
Material Cost 47,102 97,934, 110,928 128,020 133,415 515,50  (17.90)
Labour  Cost 89,901 95,690 147,257 164,641 187,027 443,504 (22.4%)
Contingency 218 57,502 71,715 80,972 Bi,08 e A UL
FORETGH . CURRENCY {78,583 407,754 308,844 416,212 339,288 L, ML,83 3070
Ounership Cost 97,382 - 178,382 147,589 £67,627 142,080 b§3,060 (38,144
. Operation Cest 7,301 16,988 19,310 22,18 21,648 87,046 (5.04)
Haterial Cast 91,609 211,924 104,209 176,183 115,851 719,856 (44,800
- Lahour Cost 0 0 0 0 9 6 (o.00
fontingency 21,9193 50,460 8,676 50,143 19,67 210,969 (2,10
10TAL COSE @ LPNLY] 928,673 1,004,179 1,144,739 1,083,052 4,524,840
Qunership - Cast 40,480 135,331 .ISS,SHI 176,983 171,241 599,621 U510
Dperation Cust 125,843 219424 325,733 369,791 354,134 1,454,925 (3150
aterial Cost 138,791 309,838 295,137 102,304 249,266 1,295,356  (2B.0M)
Labour st 43,901 93,490 147,237 164,641 187,027 444,504 (13.91)
Contingency 19,132 108,342 126,31 131,135 126,384 530,404 (11,511

{ Eontingency ¢« 151
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6.1.4 Gonstructicn»and»ﬁaiﬁfenanCEﬁEqpipmenfwﬁost'

(1)

(2)

Required Number of Equipmenf

The required numbexrs of construction equipment for Kabupaten
Kutai -~ are estimated from the annual -proposed construction

quantities as shown in Table 6-1-7.

The proposed numbers of equipment to be purchased ayeifinaily
decided considering the following numbeér of existing equipment

in the Kabupaten which are gvailable for the Project. .

- Nil

The prbposed numbers of maintenance equipment have been decided

as shown below from the proposed annual maintenance voiume
taking into account the capacity of the proposed maintenance

gangs.

a.  Equipment for Road Maintenance

- l-Motor Gradexr 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. Equipment for Bridge Maintenance

- '1-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipmént and their
purchase costs are shown in Table 6-~1-8. " In the Project the
supplementation cost or equipment cost sppplementéd "is - the
difference between the ﬁurchase cost for mewly supplied equipment
and the depreciated value. _ '

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

of 5 years,
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Table 6-1-7 REQUIRED NUMBER OF EQUIPMENT

FROV 1 EALIMANTAN TIMUR AR t EUTAIL

. WOWKRRLE ELISTING ¢ 1980 ) € 1989 > < (9903 ¢ 1910 C 1y

T
s milwer M0 0 o w03 om ol
Ml wadr 0 0 03 L8 Le o tm s

nd-quide Vb, Roller %0 0 om0k LR Lw a0
T hremtle w0 0 o® L L a5 oa
" Vibratoy bllee mn om0 0 0® LM L0 LW L
iralic Goavtor el 20 0 0L 0@ 2 2% Li
el toader w0 ow 2w oam o an 2%
ater ke om0 0 am enm o om 0w Lo
B T T I
T kit G 200 om0 om om LB
s e om0 em L e e
Y A
e 0 o ew e o ow
T b w0 ow e on e o
et et a0 0 e em oo 00 0
Tt w6 ew e L L o

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

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

FROV ¢ EALIMANTAN TIMUR EAR o KUTAT
{ 1000 Ry )
EQUIPHENT  RAHE CLAGS UIF (JAKARTAY  PURCHASE NG, PURCHASE TOST
Bulidozer _ g0 HP - 49,150 ~ -
Bultldazer/Ripper 70 HP 53,000 1 53,000
Swaap Bulidozer 90 HP 52,850 - 1 52,850
Swanp Bulldezer 43 WP 40,560 - -
Hotor Grader 75 WP - 47,800 2 75,600
Road Stabitizer . ¥=1850 na 85,950 - -
Hand-guide Vib. Reller 1000 ¥g 8,500 - 2 17,000
Tire Roller B-15 tan 31,000 2 52,140
Yibratory Roller {D&T) 8 ton 29,000 7 58,000
Vibratory Roller ' -4 ton 29,000 - -
Rough Terrain Crane _ 10 ton 100,400 - -
Hydraulic Excavatory Wheel 0.1 al 41,100 2 _B2,200
Wheel Loader L.2a3 70,200 3 210,600
" Mater Tenk Truck 4000 Itr. 12,730 H £2,750
Dump Truck 3.0 tan 14,700 20 294,000
Duap Loader Truck ' 12 ton 36,300 - -
Flat Bed Yruck with Crane 3.0 i 25,150 2 50,380
Flat Bed Truck 3.0 tan 1,27 3 33,825
Portable Crusher/Screening 30-40 t/h 188,000 i 188,000
Concrete Hiver 0.5 a3 18,000 - -
Water Pugp = 200 1/ain. 630 - -
Concrete Vibrator _ 3.3 HP 740 - -
fsphalt Sprayer : 850 1tr. 10,200 2 20,400
Service Car . o 3 tan t, 800 { i1,500
4 Wheel Drive Yehicle 70 HP 17,500 i 17,500
Hotorcycle 100 ¢ 1,100 3 - 3,300
PURCHASE L£OST  TGTAL 1,265,345
DUNERSHIP COST  (FOREIGN) ' 563,060
EQUIPHENT COST SUPPLENENTED 602,283
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6.1.5 Other Costs -

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

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

ROV EALIMAMTAN T THUR KAl FAUTAL

PIEN UNIT {1968 ) 1 1996 ) 1L TER T L1 I T 0 (1] )
Site Llearance in Lighl Push €2 - 3000.00 16125.00 #6175.00  126200.00 . 707000.00  442500.00
Subgr ade Preparatioa . wl 13500.00  LIA0G.00°  9B40.00  154355.00  2AAZ40.00  £A5535.00
Noraal Fill 8l 0.00 0,00 1660.00 1500, 00 250000 - . 5000, 00
Fill in Suamp a} 1861.00 240000 14971, 50 20833.00 WI0.00 485350
Horaal Excavation to Spoil al 1385.00  3820.50 12211.50 313,00 1140.00 12707.00
Sub Raze Course sl - THMB.40 19056.10 150533, 50 18336, 72 16942.98 19359, 70
fase Course &3 626500 16280. 40 f3129.60 12135.50 TEIT.50 37039, 00
Shoulder : &l S0000.60°  §A4500.00.  EHODD.O0  123100.00  12290C.00  548500.00
dsphalt Patching a2 .00 1988, 00 .00 497,00 9,00 M0
Sur{ace Dressing {Single} n? 17500.00 49500,00 LA 150,00 115850. 00 25700¢. (0
gurface Dressing {(Double) 87 $3600.00 154500 00 143000.00 §$2500,40 0.00  453000.00
Earth Drain - B s040.00 10175.00 . 24483.00 14010, 00 10250. 00 55620.00
Earth Brain ia Swasp {by aachinei £3 7800, 00 4000, 09 S0606.00 562¢9. 0% 3400.0¢  151960.00
Pipe Culvert DB0cm n 740,90 180.00 496,00 4,40 419.40 i530. 00
Hasonry Lulvert {80x80ca) 2 0.00 0.00 0.0 25,80 2.1 48,00
fetaining Ball and Hing Wall Fiaber? a? 0.00 0.60 0.00 .00 - 400 - bpe
Retaining ¥all and Wing Mail {Hasonryl a3 76.00 12.00 198.4¢ Hb 17 161.83 - 630,40
Gabion Protection a3 0.00 0,80 - 0.00 0.00 .00 0.00
Superstructure iliaber;Span Jazii} al 0,46 i2.00 0.00 0,00 8.00 [2.09
Supersirvciure (YiaberjSpan Fadi0y) . al 0. 60 0,00 §00.00 400,00 1000.06 2000. 60
Superstrocture {YiaberiSpan Be: 100} . 8l gos - 00D .00 0.00 0.00 0.00
Superstructurs {Timber;Span 3e;BUS0} 2 0.09 0.00 0.00 0.00 0.00 0,00
Superstructere {fisber;Span 5a;BH30} a? 86.80 0.00 50,00 0.00 0.00 106,80
Supersirncture {1isberiSpan Ba; BRSO Y] 0.00 .00 0,00 0.00 0.00 2,00
Superstructure (ConcreteySpan Ja;BH301 87 G.40 0.04 0,00 0.0¢ 0.00 6.00
Supersiructure {Concrete;Span GayBHSE) al 0.00 0.00 0.00 @.00 0.00 Q.00
Superstructure {Concrete;Span Be;QHI0) al 0.00 0.90 G.00 0.00 §.00 8.00
Superstructure {Concreteipaniday BHS0Y a? 0.00 0.00 .60 0.00 0.9 0.00
Superstruciure (Concrete;SpanlingRH50) el 0.00 0.00 0.00 0.00 0.00 0.00
Substructure {Pierjfor Tiaber; 07} KO 0.00 0.00 60 0.00 00 0.00
Substructure {hbutsfor Tiabers10TY Ho 0.08 2.00 §0.00 50.00 100,00 202,00
Suhstruckure (Fierjfor Tigber;EH3M) i .09 ¢.00 .00 0.00 0.09 300
Substrecture (Abut;ilor Tisber;BRS0 HG 5,00 ¢.00 2.60 0.0 000 b.00
Substructure {Pierifor Concrebe;BH50) i} 0.00 0.40 0.00 00 000 0.00
Substructure (Abutjfor Concrete;BHS0) 0 0.00 9.00 0. 00 0.08 0.00 0.40
Deaplition of Bridge (Tiaber-)Tisber} Bl 19.25 12.00 .00 6.00 0.0 51,75
Beadition of Bridge {Tiaber-Yoncretel LY 0.00 0.00 0,00 0.00 0.99 0.00
Denolition of Bridge (Concrete) rl 0,00 000 0,00 0.00 © 0,00 0.00
flanual routing maintenance ef road fa {19.50 235,90 261.59 11515 733.33 {76.0¢
Rauiine maintenance ol earth road ta 52.25 91.25 .75 14.50 LY 318,25
Routine saintenance of gravel road B - 62,78 11175 110,75 91,08 87.9% 41175
Routine mainlenance of asphait road s 5.00 6.5 51,60 102.50 i33.06 326,40
Haintenance of Tisber Bridge tHew) sl q.00 0.00 b5.80 12,40 106.80 185,40
Haintenance of Concrele Bridge {flew) a2 0.06 0.00 0.00 0.00 g.00 0.00
Hatntenance of Tisber @ridge {fxistl 27 378,04 10670 G, 15 tezl. 1o 147t 90 i
Hainteaance of Concrete Bridge {Exist} 8l 6.00 0.00 44,00 b4.00 b1.00 192,00
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6.2 Organization and Construction System

6.2.1 Orgenization

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 implementation. This means that the DPUK is considered

as a vesponsible agency for the actuval execution of the Project.

According to instruction letter dated June 24, 1982 Ref, No. 620/975-
/BANGDA, the Project_Manager aﬁpointed by the Bupati will be respon-
sible for thE_operation énd maintenance of the equipment. According-
1y the_EQuipment Coordinator appointed from the staff of the Regional
Public Works (Kantor Wilayah) by Bina Marga as a cobrdinator between

the Governor and the Bupati will be responsible for delivery, effec~ .

tual utilization and maintenance of the equipment.

Thg standard organization of DPUK consists of a minimum of four
sections, 1i.e. Road Section, Housing and City Planning Section,
Trrigation Section and Administration Section. ?or execution of
the Project it is strongly recommended that the. structural
organization of DPUK is established. it will be necessary not
only to organize new sections but also ko reorganize the current
structure through a review of the roles and résponsibilities of

each inter-related section.

It is recommended that the workshop is newly organized to consist
of three sub-seétions, i.e. maintenance and repair of equipment,
operation and materials, and administration to execute the main

tasks described in Clause 3.5.

The sub-section of laboratory would be 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 life, it has been recommended in Clause 3.4 that the equipment
intensive method should be adopted for earth work and pavement

work with the exception of surface dressing.

1473



Fig, 6-2-1

PROPOSED ORGANIZATION

[Siﬁe Manager

lﬁdministration

Ministry of.Home Affairs pLoordinarion . Ministry of Public¢ Works
/ Bangda / Bina Marga
_ Regional Public Works
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Road c d'. ‘o
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Administration
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Road/Bridge Road - and Repair - peration
: Construction F Eduip- i
Planning Maintenance] {land 0 LqU1P ans
: ment
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4

Equipment delivery flow
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Current voad construction in the Rabupatens 1s obliged to rely
~upon the traditional 'laboqr' intensive wethod. Tt is therefore
assumed that both the DPUK and the local contractors in the Kabﬁpan
tens do not have sufficient experience and technique for the equip-

ment intensive wmethod of road construction.

For realization of the Local Road Development Projeet Lthe GOI has
ensured availability of the required human resources of DPUK and
intends to conduct training progrvammes for -those human resources
as described in Clause 8.3 of the Main Report. This means that
the GOl intends the Kabupatens to have. the ability to execute the

Project by force account {Swakelola).

It should be recognized from the experiences in the first local
road project, which was assisted by OECF, ADB and iBRD, that because
of their poor comstruction menagement and traditional labour inten-
sive methods most of the road comstruction by local contractors
could not be completed within the contract periods. Therefore
execution of the road improvement by force account is desirable
‘as recommended from their experience by the consultants for the

first local road project.

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

of self reliability.

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

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

Taking into consideration the conditions mentioned above it is
strongly recommended that the DPUK is obliged to lend some cquipment
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 forece account are recommended
as follows:

- Routine maintenance work for Lhe Kabupaten roads

- Laboratory tests

- Production of crushed stone

- Techuical service for Lhe equipment
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INPUT DATA

Appendix A-1 TFOR ESTIMATION OF THE PRODUCER'S SURPLUS. BENRFIT

PRV. « IWALIMAMTAN TIMUR, XAB. : AU7A;

SuRvey Year * /982

Code KECAMATAN CULTIVATED YIELD FARMER'S
No. NAME AREA : (PA)| RATE : (Y) POP{(”AJSION : 8‘%‘]}”}%3]‘2’?%!)’
Of | PAMAS 2475 | 238 | /6,740 o
0Z | BENT/AN BESAR Lébo | 233 | 16,700 e
03 | MUARA LAWA 2,938 2.32 3,930 %
04 | BARONG TON6kOK | 2,273 2.%0 5950 O
08 | Metak | 7845 2.2% 5410 | o
06 | MuARA PAKY 2,354 25/ | /5540 | o©
o | JEAPANG /993 22/ 7,960 | O
of | PenyinCernian | 2,078 Z-39 8610 &
09 | Boncan/ 2,254 2-Z% | 6,450 o
/10 | MUARA MunTws 953 2.5 6,580 o
W | LOoA Kyt v /540 2-44 30,900 o
(2| Loa 7ANAN 13(8 | 249 | ‘gs00 | O
13 | ANCEAnA 2,079 | 377 | 4,000 o
19 | MUARA BAOAL Lé25 | 452 | /o540 o
15| 7enceARONG 330/ 145 | 14,45 o
6 | SeButy Z 384 2:34 /6,400 o
| koTh BANEVN A 292 /0,580 o
/8 | Rewowan 249 2-62 2,979 4
19 | KEMBANG TANGEVT| 2,304 252 9530 4
20 | MyAra AncaloNe | 1295 2:29 2,610 4
2/ | MYARA BeENCkpL | LT20 2.20 2,040 &
22 | MURRE KAMAN 875 2:33% 7230 o
23 | BowTAn/e 2,604 249 12,670 1%
24 | spNeKULIRANG 2,936 | 238 10,060 o
25 | MURRA WAHAY G806 | 238 /4.460 %
26 | TABANG 4087 | %20 3,250 o
27 | Loe TRAM 830 2:2/ 1 T7bp 0
28 | LoNE BANEVN 2,958 274 24,740 0
29 | LonE FPRHRNER 3,566 1 294 {4,820 o
20 | Lowe APAR/ 1494 | 2.8 | /3,950 o
ST y I _ fa | Y3 | 1¢ cousuﬁ?ﬁgg S (cp) REQUNIORIL&GTRO: (NG)
; 7 ° Ton
AVERAGE | /00| 7.0 60|79 1 | p.y3 ton/head/year | 0.068 e on
SEDAN BUS TRUCK [ FOTOR AVERAGE
RATE OF EACH é | ?.REIGH,T b, Ton/. .
VENICLE TYPE % | 4.3/ 1303 | 40z B-é% TONAGE f , fruck
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Appendix A-2 Engineéring Data
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PROVINCE : RALTMANTAN TIMUR

KABUPATEN: KUTAL

ROAD LINK DATA

E-01

. BEGINNLNG

THROUGH THE KEC.

LINK E : N
: . REMARKS
No, (DESA NAME) (DESA NAME) (KM) KEC." NAME LENGTH
_ 5 (KM)
Rampung Pur -
01 Loa Janan ‘Wajaya 2 Loa Janan . 2
02 Loa Bakung Loa Buah 3 Loé.Japan 5
03 Tenggarong ‘Loa Tebu 10 Tengga?ong o
' 1 : Sebulu 4
J1.Prop. : ] :
04 Tehggagona Km 5 4 Tenggarong 4
05 Loa Kulu I Ponoragan 5 Tenggéféng 5
06 Loa Rulu I Kp.Jona Baru|- 1 Tenggaroﬁg 1
06. Loa kulu II | J1.Prop. Tenggarong
06.2 | Loa Kulu III| J1.Prop. Tenggarong
07 Lok Sumber Lobang Batu 1 Tenggarong i
08 Km 8 Jahal 9 Dalam Kota
09 Tenggarong M.Rawang 3 Dalam Kota
: Kp.Mangku '
10 ravang . Kp.Baru 1 Palam Kota .
11 Mawak Mangkurawang 3 Dalam Kota
12 Tenggarong Tpuh 4 Dalam Kota
13 Loa Ipuh Tenggarong 2 Dalam Kota
| 14 Loa Ipuh Tenggarong Dalam Kota
J1. Gn.Gande '
15 Bukit Biru 9 4 Tenggarong 4 Dalam Kota
16 Raman Aji Kartini 1 Dalam Kota
17 J1.Pertamina 3
18 "
19 "
?0 "
21 "
22 Kp.Tengah Kp.Mesjid 3 Anggana 3

Please note the priority No. in the Remarks of this list for each links No.

according to the each Kabupaten's development plan.
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KALIMANTAN TIMUR

ROAD LINK DATA

E-01

PROVINCE
KABUPATEN: KUTAI
' ‘ 3 - THROUGH THE KEC.
LINK | BEGINNING | END ~POINT | LENGTH NAME & T.ENGTH
_ POINT - : _— REMARKS
o : : L (kM)
23 Kp.Tengah Kp.Kajang | Anggana
24 Kp.Mesjid .Kp.Kajang € Anggana 6
25 Melak Tengah | Melak Ulu 1 Melak 1
26 Melak Tengah | Melak Ilir 1 Melak 1
27 | Melak Ilir | Empo Prowen 7 |Melak. 7
28 Melak Ulu Komp .Kantor 2 Melak 2
29 Komp{Kaptor _ SPgMehtiwan- 1 Egﬁong Tong~ i
Barong Tong- | o
30 Kok, : _EmPo_PrQwen i3
i1 Kp.Lembong Tg.Isui 3 Jempang 3
32 _Tg;Isui: _ Kp.Mancong Jempang . 8
33 Kp. Relinjau Muara Anca- 4 M. Ancalong | 4
Ko Re T e | R Re TS '
Kp. Relinj . Kelinjau _ .
34 Ulu I ,Igir ’ _ 4 M. Ancalong 4
35 'Ds;Ngayau Benua Baru 7 Bengkal = 7
Kembang Jang-| Kembang Jang-j -~ :
36 -gut Ulu - gut " Ilir -4 abang 4
3' K. Janggut _ R
7 Itir Hambau 2 Tabang 2
38 Hambau Genting Tanaly 6 Tabang 6
39-© | Sebelang Gunung Bayau 6 [Muard Pahu’ 6
40 Tanjung Laung| sebelang 6 - |Muara Pahu 6
41 Gn.CGandek Teriti 3 Tenggarong 3
42 Bekatok Jembatan II1 3 Tenggarong 3
43 1 'Dalam Kota -
44 L. Dalam Kota
45 1 Dalam Kota
46 1 Dalam Kota

Please note the priority No. in the Remarks of this list for each links No.

according to the each Kébupaten's development plan. 

14-A~4




PROVINGCE : KALIMANTAN TIMUR

ROAD LINK DATA

E-01

KABUPATEN: XKUTAL
g : THROUGH THE KEC.
LINK BEGINNIN -
O (DES . i - REMARKS
. (DESA NAME) SA NAME) | (KM) KEC. NAME . | LENGTR
(kM)
47 1 -
: . Dalam Kota
: : Perkebunan - T
48 Gn.Gandek Buk{it Biru ) Tenggarong 6
49 Bukit Biru Bangun sari- 8 Tenggaréng.. ' 8
'50 Lok Sumber Lampatan batuy 6 Tenggarong | .6
' Transmigrasi 1 Te' 7 7
| 51 - Loa Raya dalam T 0 nggarong ¢
52 Perjiwa %2%%&?1 rasi 8 Tenggarong "8
53 Perjiwa Teluk Dalam 3 Tenggarbng 3
54 Tanjung'bulu Spontan 5 Tenggarong 5
55 Loa tebu Sebulu 14 Sebulu - 14
"56.1 Bakdngan Lampatan batuy 19 Loa kulu 19
M i Da- '
56,2 | Margasari lzzgasarl a Loa kulu
57 Kota bangun | Loleng 3 Kota bangun 3
: Tabang 17
58 Kahala Tuana Tuha 15 Kenonan B
59 Muara Kaman | Tunjungan 16 Muara Ancalon 10
' Muara Kaman 6
60 Teluk Dalam | Yransmigrasi 6 Tenggarong 6
Dalam I
61 Separi Transmigrasi 12 Tenggarong 12
62 Bontang baru | B.Kuala Z Bontang _ 2
63 Bontang baru Tg; Laut 3 Boutang 3
64 Teriti Jahab 6 Tenggarong 6
65 Senomi Teluk Sele- 6 Muara kaman 6
. TOng
, Muara kaman 4
66 Sepontan Datar wangi 6 Sebulu 2
67 Ma.Kaman J1.Prop. 7 Muara kaman 7
Seberang
68 Loa Haur Rampung Pur- 9 Loa Janan 9
wajaya ‘
69 Loa buah Tg,Laung 12 Tenggarong 12

Please note the priority No. in the Remarks of this list for each links No.

according to the each Kabupaten's development plan.
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ROAD LINK DATA

PROVINCE ; RALTMANTAN TIMUR

KABUPATEN:  KUTAT

E-01

BEGINNING

THROUGH THE KEC.

LINK END POINT | LENGTH NAME & LENGTH _
) POINT . . . - REMARKS
NO. (DESA NaMp) | (DESA NAME) | (KM) | ggc. NAME Lf“G§H |
) ) . ’ KM
70 | Jembayan Jonggon 14 Sebulu o 14
71 Gn,Panjang Transmigrasi A Tenggarong 4 Dalam Kota
72 Kahala TL.Bingkai’ 2 Kanonan 2
73 Bekatok Spontan 13 Sebulu’ 13

Pleasé note the priority No. in the Remarks of this list for each links No.

according to the each Kabupaten's development plan.

14-A~-6




PROPINGT: KALIMANTAN TIMUR ' E - 2
KABUPATEN: KUTAT

What Kind of Design Criteria has being npplted for the new road

coneructlon and the 1mpr0vemenL for the deupaten Road ?

KriLexla Perencanaan yang dipakai pada program penanganan jalan

Kabupaten, baik untulk jalan lama m

aupun pewmbangunan baru.

Please draw the Typical Cross Section of the Kébupaten Reoad.

Buat gambar dan penjelasan dari: Typical cross section yang dipakai
pada program penanganan jalan selama ini (baik untuk jalan lama,

maupun pembangunan baru)

TYPICAL CROSS SECTION,

I 7-00
1
L1580 4. 00 150

-

PASIR BATU 5 cm

PASIR 10 cm
D : 0.
BATU PECALL 15 cm 10.¢

JALAN AWCAS

6 .00 J
4.00 WA

_KERIKIL 2~3 cm

JALAN KERIKIL (GRAVEL)

14-A-7



PROPINST: KALIMANTAN TIMUR

KABUPATEN: KUTAL LOCATION AND GOSTS OF THE KABUPATEN

ROADS CONSTRUGTED OR_INPROVED IN 1980/1981

E-03-(1)

Biaya koustruksi penanganan

jalan dan-lembatan Kabypaten thn.1980/1981

. LOGATION Lebar per~ Type perr’ LENGTH -

CoStS |

LLIHNK REHARKS
S ; i z ‘Harga

NO From = . To ke}anp(m) kgrasan Faujaug g Keterang-

Nowiox - Lebar - Type . . an

Ruas (dari - ke) .Ipmh'.\_l':-m ) T;n\]\.sal"1|1 ( Kn ) (Rp 106)

* PAVEMENT TYPE : Pls unote the apbropriate No, below,
L. : Asphalt surface / penétrasi macadam
2. + Asphalt seal / pelaburau aspal
3. : Gravel / kerikil
4, : Gravel [/AWCAS [/ lerikil / japat
" 14-A-8




PROPINSL: KALIMANTAN TIMUR E-03-(2)
TEN: KUTAL varp e . -
KABUEATEN: RT LOCATION AND €OSTS OF THE KABUPATEN
ROADS CONSYRUCTED OR INPROVED 1N 1981/1982
. Biilﬂﬂﬁgﬂiiiﬂkii_peuanganan
Jalan dan embatan_Kabupatéh thn. 198i/1982
LINK | .LOCATION Lebar oo mo -
wo .| :JElfar, pery fype per- LENGTH | COSTS|  REMARKS
. From =~ o | kerasantm)] kerasan Paunjang|{ Harga .
Nowor e Lebar : T.l : Ketevangs
Ruas “{dari - c - Type . . - )
| - {dari ke) e O A ¢ ) (RP 106) | an
INPRES DATI LT
T.Laut-Berebas 4.5 Gravel 2.2 29.5
Siar mata sapi-Jl.Mawax 0.5 13.5 Turap
J1.Kantor Camat-Perumahan| 4 Asphalt 1.0 14,22
Jl;Lobang Batu 13.8
Jl.Danau Aji-Teriti 4 Asphalt 3.0 -40.18
J1.Kee.Melak 4 Asphalt 2.7 42.971 L.
J1.Baru-J1.8angaji - 5 Asphalt 0.7 22.265
J1.T.Isni-Mancong - 6 Gravel 8.0 66.5
Jl.Mawar—Mangkurawang 4.5 Asphalt 2.3 63.619
Maintenance Jalan Inpres 12.2 44 (240
i

o PAVEMENT TYPES

L. ¢ Asphalt sucface /

2. : Asphalt zeal
3. Cravel

4. ¢ Gravel /aWCAY

/

peuetrasi macadanm

/  pelaburan asspal

leriicil

[ lerilil

[ japat

14-pA-5

Fls note the appropriate Ho. below,




PROPINS
KABUPATEN: KUTAI

L: KALTMANTAN TIMUR

LOCATIGN AND COSTS OF THE KABUPATEN

E-03-(2)

ROABS CONSTRUGTED OR INFROVED IN 1981/1982

Biaya konstruksi penanganan

jalan dan jembatan Kabupaten tﬁn; 1981/1982

Typé pers

COSTS

- REMARKS

LINK | . LocaT1od Lebar per- LENGTH
Ng from - To kegasap(m) kgrasan Panjang| Harga Keterang-
Q?ﬁ?r (dari - 1') Lebar .. | Type . Cra ) e 106y] an ’
uas LAk 2 | dembatan | Jewbatan : b
iNPRES PENUNJANGAN JALAN
Loa Tebu-Sebulu " Avcas ;2 4.8
4 Kayu ~F m g
4 Awcas 5.5 | 45.780
Tg.Dalam Transmigrasi 4 Kayu 18m | 3.6
4 Awcas 6 | 50.160
- Meluha~Tnguku A Kayu 28 m 5.6
' 4 Gravel 15 118.600 —"
Kahala-~Tuana Tuha v
4 Kayu 3.8
e il A Avcas 6.6 150.1
Sabin Tulung-Ma.Makam A Kayn 08 m 21.6

Yo PAVEMENT TYPE

1. : Asphalt surface /
/

7. ¢ Asphall seal
3. + Gravel !
4. : Qrauvel /JAWCAS

/

kerikil

kevikil

penelrasi macadam

pelaburan aspal

{ japat

14~A=10

Pls note the appropriate Heo. below,




PROPINST: RATIMANTAN TIMUR

KABUPATEN: RUTAT

F-03-(3)

LOCATION AND GOSTS OF THE KABUPATEN

ROADS CONSTRUCTED OR_INFHOVED IN 1982/1983

Biaya koustruksi penanpanan

jialan dan

el A8

NO
Homor
Ruas

LINK

LOCATION
From =~ -To

{dari -~  la)

INPRES DATI IT

Penurapan & Pengurugan

e e

fembatan_Kabupaten thn, 1982/1983

Lebar per- Tyﬁe bepw

Lkgyasan(mz kerasan Panjang! Harga
Lebar - Type .

{olembatan. | Jewbalan.. (ki ) j(Rp 10°)

LENGTH |  cOsTs

REHARKS
Keteraungy
an

/ Stagion

J1.Diponegoro 0.3 64,243
Penurapaﬁitepi sungai : o

Tenggarong : 0.2 40.745
J1.Mawar-Mangkurawang 5 © Asphalt | 4.5 71.750
Jl.Panjaitan 4  Aspha1t 1.7 QQ.QOD
J1.Xp.Jawa 4 - Asphalt .| 0.9 9.065
31.T.Laut-Berebes 5 Asphalt 2.2 | 65.714
J1.Kp.Jawa-L.Kulu 4 Asphalt 1.2 | 16.200
J1.L.Iram & Asphalt 6.0 T 36.023
J1,Puskesmas Mangkurawang & Asphalt 3.0 23.263

W PAVEMENT TYPE : Pls note the appropriate Ho. below.

L. & Asphalt suclace /

2. ¢ Asphalt seal
J. + Cravel /
$i. 1 Gravel [JAWCAS

/

/

penetrasi wacadam

pelaburan aspal

kevilkil

ferikil / japat
14-A~11




PROPINST: KALIMANTAN TIMUR f-03-(3)
KABUPATEN: KUTAX LOCATION AND COsTS OF THE KABUPATEN
ROADS CONSTRUCTED OR INPROVED TN 1982/1983
. Biaya konstruksl pecnanganan
ialan dan Jembatan Kabupaten thn, 1982/1983
LINK | - LOCATILION Lebar per-| Type pecr LENGTR | COSTS|  REMARKS
. - ; 3]
ggmor From - To keyasap(m) kerasan | ranjang larga Keterang:
‘ . ' Lebar . Type = . - 6y] an
Ruas (davi -~ lhe) Tenhalan. | Tembalan.. . ; M ) {(Rp 20%)
INPRES PENUNJANGAN
50 Bontang-Perkampungan 6 cravel -12.0 111.8
Nelavan .
31 Muara Kaman-Sabin Tulung 6 “Gravel 9.4 B34
Jemb.ILT S.Tenggarong 6 Gravel 3| 26.6 —
,%37 Teriti 6 8 m 2.1
6 Gravel i2 111.9
32 Separi-Trans Lampiri 5 _ URT 5%
T . Graver 0 5578
33 Perjiwa~Lampiri 6 70 m 7.0
34 Bukit biru-Gn.Gandeq 6 Gravel 30.1
. 6 Gravel 5.5 7.8
35 Bukit Biru-Bangun Sari L S EEA ’
' 6 12 2.8
L 6 Gravel 10 88.8
36 Loa Raya-Lampiri 5 70 . 924
‘<

W PAVEHENT

TYPE & Pls note the appropriate Ho. below,
: Asphalt surlace / penetrasi macadam
: Asphalt seal / pelaburan aspal

/
i Gravel [Jawcas /

1 Graval kerilil
kerikil / japat

L4=4A-12




PROPINST: KALIMANTAN TIMUR

1. @ Asplalt surface / peuetras
2.+ Asphalt seal
3. ¢ Ctave}

4, 1 CGravel JAWCAS

/

i macadam

/ pelaburaa aspal

lkerikil

/ kerikil

/ japat

14-A-13

: IE“OB"(4)
KABUPATEN: KUTAIL LOGATION AND COSTS OF Thi KABUPATEN
ROADS_CONSTRUCTED OR INPROVED N 1983/1934
_Biaya konstrulesi penanganan
ialan dan jembatan Kabupaten thu, 1983/1984 -
: o - ~ o r
EéNK LocAYTILO N tziigaﬁ?r; :ype pers ;ENGTM COSTS REMARKS
- L ] : w)| kerasan an' 1. .
Nomor From o ‘E;;ar -~ | anjang! yarga Keterang-
Rua ‘ S ) Aype an .
uas (dari ke) lembatan.. | Jemhatan () lrp 10°)
INPRES DATI II ' '
Ji.Loa~Tebu 4.5 Asphalt 3.0 199,304
J1.Danau Aji-Gn.Gandek 4.0 ‘Asphalt 2.7 |69.706 i
i
J1l.Sangkulirang 4.0 .Asphalt 2.0 166.514 |
J1.Kp.Jawa-Tenggarong 4.0 Asphalt 0.8 28.807
J1.Kp.Jawa Baru-Loa Rulu 4.0 Asphalt 1.2 |37.361 T
J1.Stadion-Maluhas 4.0 Asphalt 0.8 32.910
J1.Kec . Melak S 4.0 Gravel 0.5 7.329
Jembatan Mangkurawang 0.2 133,891
“J1l.Kec.Long Iram 4.0 Gravel 1.0 [28.471
e PAVEMENT TYPE : Pls uote the appropriate No. below.




PROPTNST: RALIMANTAN TIMUR

;E~03"(4)

MKABUPATEN: KUTAT LOGCATION AND COSTS OF THE KABUTATEN _
ROADS CONSTRUCTED OR INPROVED IN . 1983/1984
Biaya konstrulksi penanganan _ '
"+ jalan dan jembatan Kabupaten thn. 1983/1984
LINK LOCATI 0 N Lebax per-| Type perr LENGTH COSTS REMARKS
EO r From = To kerasan(m)j kerasan Panjang) Harga Keterang-
Qi . Lebar Type " . ' an )
Bgﬂfﬁ“_ﬁﬁ*ﬁﬂfri - ke) Jembatan .Jémhatgn ( M ) (Rglﬂﬁ) '
INPRES PENUNJANGAN JALAN
. 4.5 Gravel e 56.08.
Teriti-Jahab s ‘Tz.m s
4. G el 19 192.08
Bakongan-Lampa Patan Baru ﬁmﬂwg‘z réve — . i m 2‘5.
e Lam. Lamoat | 4.5 |Gravel | 6 57.93 -
- . A n - .
Lok Sumber-Lam.Lampalta 4.5 10 o 6. 35
| 4-5 Gravel 3 38.23
Kp.Tengah-Kp.MasjidAnggana 4.5 : 18 m 211,25
: el 4,5 Gravel 6 56.32
Senoni-Selorong 4.5 16 m 0.4
L 4.5 | Gravel 10 98.48 i
. ~-Kt.Ba.Ill T e
Kt.Bangun Ulu-Kt.Ba ir .5 20 m 12.5
: 4.5 Gravel | b 72.60
Meluhu Spontan-Datar Wangi 4.5 ' 15 i 9,38

¥ PAVEMENT TYPLE

k. i Asphalt surface /

2. Asphalt seal
3. CfaVé} /
4, : CTravel [AWCAS

penetrvasi macadam

/  pelaburan aspal

kerikil

] kerikil

/" japat

1h-A~14 -

Pls note the appropriate No. below,




JROPINS L iKALIMANTAN TTMUR

_ E~03-(5)
KABUTATEN: KUTAL _LOCATION AND GOSTS OF THE KABUPATEN
ROADS CONSTRUCTED OR_INPROVED IN 198471985
_ _Biaya konstruksi peﬁanganah
- jalau dan jembatan Kabupaten thn. 1984/1985'
EINK ~LOCATION | Lebar per Type per- LENGEH | COSTS| - REMARKS
0 From =~ To *EffasaP(m) kerasan | Panjang| Harga .
Nowmor - . Leb N Keteraugs
- P - : epar Type : :

Ruas (dari ke) el P e Ci ) |rp 106) an

INFPRES DATI 11X

J1.Umum=Kantor Camat 4.0 Asphalt 2.0 50

Penurapan 1.0 73.5

Bontang~Kuala 4.0 Gravel 2.0 45

Badak-Toko Lima 4.0 Gravel 2.5 57.8

' J1.Stadion Rondong Demang &.0 ASPhalt 0.5 18.5

Gn.Lumut-Jembatan TV 4.0 ' Gravel 1.2 27.5

J1.Bekotok 4.0 Gravel 2.2 44,36

J1.Loa Buah Kec.L.Janan 4.0 Gravel 1.0 | 22.50

Penurapan Tepil Sungai 0.5 37.50

_Mahakam dr Em | s/d5 Tgr .
J1l.Long Iram 3.5 Gravel 2.0 24,336

v PAVEMENT TYPE

“1.,: Asphalt surface /
2. 1+ Asphalt seal /'

3. ¢ Gravel

4. : Cravel JAWCAS

/

kerikil

penelrasi macadan

pelaburan aspal

[/ kevikil [/ japat
lb4-A-15

Pls note the appropriate lo. below.
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E-(4

XISTING ORGANIZATION IN KABUPAYTEN

-
[

I

Structur Organisasi yang ada dari P.U Kabupaten

KALIMANTAN TIMUR

3

Please draw the Cart of the Existing Organization in the Kabupaten.

Harap digambar bagan organisasi dari DPUK.

KABUPATEN:

PROPINSI

15HES A0S _ . _ ATYAS ISHESENS | |
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e IS¥ES 4as
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EXISTING STATF RESOURCES OF BINA MARGA OF PU KABUPATEN

' o ~ Tenaga Dinas PUK yang ada
- PROPINST: KALITMANTAN TIMUR

KABUPATEN: KUTAL/TENGGARONG

E-05

BESCRIPTION -iUraian NUMBER / Jumlah

REMARKS
Keteraugan

CONTROLING  STAFF
_Staff teknis.PUK

DPUK LENGINEED
Sariana Teknik ®

ASSISTANT ENGINEER 4
Sarjana Mudd Tékanik

TEGHNICIAN STAFF

. 20
Staff Teknik (STM)

ADMINISTRATION )
Tenaga Adninistrasi 23

SUPERVISOR
Tenaga Pengawas -

. WORKING FORCE

Tenaga Pelaksina Lapangan

OPERATORS

Qperaltors

DRIVERS
Supir

MECHANICS

Mechanic

TRADESMAN

Tukddp ™"

LABOUR

"Buruh / Pekerja

OTUERS
Lain=~lain

&7
TOTAL /  JUMLAIU

Catatan ; Untuk kolom keterangan harap diisi berapa orang yang tela
Training.

14-A-17

h mendapat




PROPINST : RATLIMANTAN TTMUR

LOCATION AND AREA OF DPUK WORKSHOP E-06

Lokasi Workshop DPUK

_KABUPATEN: KUTAI
LOCATION AREA (m2) NUMBER REMARKS
Pdkasi Luas- Jumlah Keterangan
PROPINST: KALIMANTAN TIMUR £-07
KABUPATEN: KUTAT
; ; LAND ACQUISTITION COST
Daftar harga pembebasan tanah
DESCRIPTION UMIT RATE (RP) REMARKS
Uraian Satuan Harga Keterangan
CITY/kota M2 2,500
RICE FIELD/sawah M2 300
DRY FIELD/ladang M2 6500
MIX CROPS/panen M2
FOREST/hutan M2
SWAMP / rawa M N
OTHERS / lain-lain M2

14-A-18




PROVINSI: KALIMANTAN TIMUR i

£-08
KABUPATEN: KUTAT _ .
Classification of local contractors at Kabupaten level,
Klasifikasi kontraktor di Kabupaten
COM.PANY_ NAME CLASS CAPITAL NUMBER OF EMPLOYEL " REMARKS
Nama Kontrakbor Kelas ~ Modal (Rp) ' Jumlah pegawai Keterangan
1 A2 200 - 500 juta| 18
6 B2 56 - 100 jutaj 9
26 el 20 - 50 juta 7
40 c2 0 - 20 juta 8

iy Al 11
NOTE: DATI 14-A~19



PROPINSI:KALIMANTAN TIMUR

: E-09
KABUPATEN: KUTAT
LIST uF EXISTING EQUIPMENT OF LOCAL GONTRACTOR
Name of contractor N

e - —~==% :
NAME OF EQUIPMENT EXISTING CONDITION/ Kondisi Peralatan {REQUIRE -
_ - L . VEASON OF ihill/xe“.

Jenis peralatan TYPE/ | | NUMBER / Jumlab. __ BAD CONDTJ U et

Tipe "% 500D | BAD | TOTAL ['ION/Sebab PEralatan

Baik |Rusak] Jumlah [Kerusakan

baru

"Bullidozer

Motor Grader

Tyre Roller

Steel Whell Roller

Vibration Roller

Wheel Loader

Front End Loader and Baclhoe

Mobile Crane

Concrete Mixer

Stone Crusher

Portable Compressor

Hydraulic Excavator

Asphalt Paving Machine

Asphalt Sprayer

Asphalt Mixing Machine

Mobile Workshop

Mechanic Rammer

Plate Tamper

Pile Driver

Lep Drill

Band Hammer

Farm Tractor

Dump Truck

Waker Tanl Truck

Fuel Tank Truck

Pick Up

Jeep

Hotorecycle

Generator

Water Yump

Others

14~-A-20




PROPINST: KALIMANTAN TIMUR

_ E- 10
 KABUPATEN:  KUTAT
LIST OF EXISTING EQUIPMENT OF P.U KABUPATEN °
NAME OF EQUIPMENT EXISTING CONDITION[ Kondisi Peralatan. REQUIRE =~
MENT / Ke-
o _ _ . . WEASON OF
Jenis peralatan TYPE/ | | NUMBER / Juwlah _ BAD CompijPutuhar
Tipe ** kooD | BAD | TOTAL rIoN/SebabgeralaLa"'
Bail  [Rusak Jumlqh_&erusqkan ary

‘Buildozer

Motor Grader

Tyre Roller

Steel Whell Roller

Vibration Roller

Wheel Loader

Front.Eﬁd Loader and Backhoe

Mobi!e Créne

Concrete Mixer

Stone Crusher

Portable Compressbr

Hydraulic Excavator

Asphalt Paving Machine

' Asphalt Sprayer

Asphalt Mixing Machine

Mobile Workshop

.Mechanic Rammer

Plate Tamper

Pile Driver

Leg Drill

Hand Hammer

Farm Tractor

Dump Truck

-

watér Tank Truck

o

Fuel Tank Truck

Pick Up
| -

Jeep

Hotdrcycle

‘Generator
E—

Water Pump

Others

S—

U

s

14~-A-~21




Appendix A-3 CONSTRUGCTION AND MATNTENANCE COST FOR PROPOSED ROAD LINKS

IFROV 1 KALIMANTAN TIMUR - Al s KUTAIX
LANE NOD ¢ 74 (11100 LENGTH ¢ 23 Em
UPERADE 1 &.0m road bed, 4.0n road with swface Subbase Cowrce
' {Rp)
1TEN . (O URIT L0851 On L LO51 F3 333D
UHIT QUARTITY Locat FOREIGN LU FOREIGH 1oL
Site Cloarance in Light Bush a2 £14000.0 172 91 71,708,000 37,874,000 108,067,000
Subgrade Preparation r?- 136000.0 el il 3,036,000 1,518,000 4,554,000
Horasl Fill Al 5000.¢ 1,784 Bh3 8,920,000 1,315,000 13,235,000
Fill in Swaap a3 52000.0 2,621 1,053 136,292,000 54,756,000 191,048,000
Norsal Excavation to Speil 83 2000.0 1,044 i 2,088,000 L, 045,000 3,134,000 .
Sub Base Course 83 S200.0 3,357 1,348 30,884,400 02,401,400 43,205,000
fase Course al 0.0 i,6M 2,300 0 4 4]
Shoulder : 2 0.0 3la 14h o 0 0
fisphalt Patching al 0.0 3,617 1,512 ¢ ¢ ]
Surface Dressing (Singlet a? 0.0 581 1bb [ 0 0
Surtace Dressing {Doublel a? 0.9 3 b 207 0 - ¢
Earth Drain ‘e 12500.0 800 199 10,000,000 1,407,500 11,487,500
Farth Drain in Swasp Iby aachine) o3 58000.9 1,751 - 74 139,000 37,497,000 96,090,000
Pipe Culvert D0ca 8 500.0 44,209 50,440 22,044,500 5,000,000 47,214,500
Hasonry Culvert (B0x80ce} 8 0.0 b6, 424 40,281 ¢ 0- : i
~ Retaining ¥ail and ¥ing ¥al) {Tisber} LY 9.0 18,960 FAT 9 ) 0
Retaining Wall and Wing ¥all [Masonry) 8} 200.¢ 50,539 t,682 10,106,800 2,336,500 12,M48,200
Babien Protection 8} 0.0 20,432 12¢ 0 ) ¢ 0
Rew DBridge {Visber) stl £.0 n= ~= 704,783,000 33,976,200 308,761,800
Hew Bridge (foncretel SET 1.0 - - 0 9 0
Sub Total §40,068,300 702,012,700 942,941,000
Overhead [ 151 ) 95,130,245 30,310,905 126,441,150
TOTAL COST 135,990,545 232,383,400 949,187,150
Kanual routine eaintenance of rosd Ke 23.0 127,72 1,118 2,937,560 166,704 3,104,264
Routine maintenance of gravel road Ks. 210 200,139 88,0%2 4,602,990 2,025 t1b 8,629,106
: Sub  fotal _ 7,519,550 2,192,820 9,735,310
Raintenance of Tizber Bridge (Hew) sz 2000.0 1,234 1,009 14,468,000 2,018,000 14,485,000
Haintenance of Concrete Bridge (Newl a? 9.0 I,812 3,004 Q 4 ]
Haintenance of Tiwber Bridge {Exisi) 8! 0.0 1,15 2,347 0 ] [4
Haintenanee of Concrete Bridge (Exist) al 0.0 1,490 1,43 0 0 0
£arthwork & Pavement Unit Cost  [Rp/Ka) H 25,708,966
Tiaber Bridge  Unit Cost  [RpiaB) 1 - 171,538
Concrete  Bridge  Unit Cost  (Rp/ad) :
Survlved  Value {Rp} 1 7,314,490
#ainkenance Rate without Dridqe - 1 .58
Hiew Bridge fost Rate [L H 36,43



PR T EALYMANT AR T LR EAl 2 EUIAT

LR WO

T

00 ATTIR--D) LEMETTIY s 1 Em

[RIERI Va1 H1 : oS oroad bed, d4o0m road with s face Diressinn (1)

ik
TTEH €00 URIT BOST 3 Lt I 3P

. IRIT  DUANELTY LACAL FORE LGN LOCAL FIREIGH T01AL
Site Clesrance in Light Push nd 4.0 172 H ¢ 4 ]
Subgrade Preparation a2 100 Y H 1,562,760 AN 2,330,920
Horaal Fil) n3 0.0 1,784 8b3 0 b ]
Fill in Suanp a3 8.0 2,621 1,053 912,100 Ik, 444 1,278,552
Morsal Excavation to Speil al 140.0 1,044 523 155, 160 13,220 219,399
Sub- Fase Course aj  Gbe?.? 3,38 LM 19,494,770 1,018,405 27,322,875
Baze Course a3 J360.0 1,604 300 15,469,440 1,728,000 23,197,440
Shoulder 62 H3000.0 3to 146 19,530,000 9,198,006 28,728,060
Asphatt Patching . nl 794.0 3,847 te32 1,595,298 1,502,728 5,098,226
Surface Dressing (Bingle) al  55000.0 a7 jé6 32,872,000 42,09%,000 - 73,748,000
Serface Dressing {Daubie) #l 0.8 137 1,07 9 : ¢ 6
Earth Brain e 000.0 809 HY . %, 200,000 476,000 3,676,000
Earth Drain in Gwaap (by machine) 3 W0 24 L1 2,954,400 1,137,600 4,092,000
Fipe Culvert 1B0ce [ 0,4 §4,209 56,149 d 0 0
Hasonry Culvert {GuxBcal T oA 0.0 66,425 46,282 0 0 0
Retaining Hall and Hing Hali {Tinber} 52 0.t 10,566 4b (U U 4
fietaining Wall and Wing Wall {Hasenry) s ¢ 50,357 11,482 0 0 1
Gabion Pratection 8} 6.0 20,132 {0 0 0 0
Hew PBridge {Tisber} SET 1.0 - - 0 ¢ 0
New Bridge {Concrete) 5ET 1.0 = -- 0 0 0
Sub  Total 99,741,456 71,969,937 (71,731,393
{iverhead {156} ' 14,361,218 16,798,490 25,759,708
TOEAL COSI 114,002,474 02,788,427 197,491,410
Hanual routine maintenance of road ka 1§.0 127,720 1,248 1,708,080 101,472 1,689,552
Rontine maiatenance of asphabt road e 4.6 361,700 151,204 5,003,809 2,116,800 7,080,600
: Sub lotal §,4951,880 2,208,272 9,070,152
Haintenance af tiaber Bridge (Hew) n? 0.9 1,234 1,009 0 ¢ 0
Haintenance of Concrete Bridge (Hew} n? 0.0 1,842 3,001 { ) 0
Haintenance of fisher Bridge {Exist) Y3 0.¢ 1,746 2,347 0 0 0
Haintenance of Concrete Bridge {(Exist) n? 0.4 4,491 7,441 ¢ d 0
Earthuork b Favesent Unit Cost {ke/ta) ' 14, 0,507

Tiaber Rridge  Unik Cost Rp/a2) :

Concrete  Bridge  Unit Cost {Rplall :
Suryived  Value {8p} : 23,765,504
Haintenance Rate withaut Bridge (i i §.59

Rew fridge Cast Rale ) :
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[N r CKALIMANTAN TTMUR al o KUral

LHRE R 2 &8 (LTI 1) LERGTH = % Em

UFGRADE ¢ O.%m road bod, 9,0m road with sw face Uressing (1)
{&pl
PTLH ¢ UNIT COST ¥ (L LasT nny
UNIT  QUANFLIY . LogaL FOREIGH Loca FOREiGN TOiAL
Site Clearance in Light Bush bl 0.0 172 4 0 . ] T @
Subgrade Preparation - at  §2500.0 27 n 935,000 467,500 - 1,402,500
Horaal Fill al 0.0 i, 184 063 .0 0 0
Fill in Swasp n3 X V2] 1,053 9 0 0
Kormal fxcavation to Spoil : ad 16.0 {040 a8 13,080 15,4810 108,470
Sub Pase Course e} 39904 3.3W 1,48 12,059,486 4,042,555 16,902,241
Base Course R} 2240.0 4,604 2,300 10,312,960 9,132,000 15,464,940
Shoulder a2 30506, e {85 12,555,000 5,913,000 8,468,000
Asphatt Fatching LY |7 9 1 N PtV 1,797,049 73], 464 39,13
Surfate Pressing (Single) R 36000.0 567 166 21,132,000 22,57h,000 4B, 708,000
Surface Dressing {Double) 2 6.0 Y 1,207 a 0 0
Larth Drain : s 20000 g ii9 1,640,000 218,000 1,838,000
Earth Brain in Swaap (by machine) L 0.0 1,24 474 ¢ ¢ 0
Pige Culvert DROLa . g - 0.0 44,269 50,140 n ¢ ¢
Hasonry Culvert (80xB{ca) 8 0.0 bh 426 . 40,282 0 0 ¢
Fetaining Wall and Wing Wall (Tisher) a? 0.0 10,568 Hh : 1 0 ]
Retaining ¥all and Wing Hall {Hasonry) a3 0.0 90,557 11,682 ¢ ¢ 0
Babien Protection B3 9.0 [y, 120 q L ¢
Rew #ridge (Tiaher} 51 Lo -~ - 0 0 ¢
Hew Bridge [(Cuncreted BEI 1.0 - - 0 q 4
fub  Totsl 60,465,375 44,972,129 105,442,564
Brerhead  f 1SN Y 9,059,800 B,346,56% 15,816,375
FOTAL C0ST 49,335,181 51,723,698 121,258,879
Hanual rontine aaintesance ¢l road Ka’ 3.0 127,780 1,048 {,13%,160 . b3, 12 1,084,120
Routine eaintenance of asphall road Ke 2.0 361,700 151,200 3,265,308 1,360,800 4,616,100
E Sub  Total 404,780 1,426,082 9,430,812
taintenance of Timber Bridge {Hew) w? 3.0 1,014 1,008 0 U : 0
Haintenanze of Coacrete fridge Wiewl al 0.0 Lar o 3,00 ¢ 0 ¢
Haintenance of Tivber Bridge {Exist} Ly} 0.0 1,746 FLY ¢ it i
Haintenance of Concrete @ridge {Exist) a2 0.0 4,491 2,383 0 0 o
Earthwork & Pavenent Hnit Cost {Rp/ha} H 13,473,203
Tiaber Bridge  Unit Bost  {Rp/ad) :
Concrete  Bridge  Unit Cost  (Rp/eli )
Survived Value IRp} H 14,924,560
Kainlenance Rate without 8ridge {1} ! .81
Atew Bridge Cost fale - i !
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PR £ EALTMAMTAM T EAR : EUTAL

FIRED MO 2 41 (Ifif-1) LEMGTIF =0 12 b

UPGRADLE  t 7.5m roacl b s UM road with sueface Drossing (1)

________ {Rp}

ITTEH {00 UNET COSE ¥ LLELe8s cusl ERRRMA]
UHIT  QUANELTY LacAL FOREIGH LGLAL FOREIGH 1ora

Site Clearance in Light Bush #? 0.0 ir LY Q 0 0
Subyrade Freparation 52 3740.0 n i 70,390 35,040 108,920
Horaal Fil} a3 LRy 1,284 843 4 g ¢
Fill in Snamp Al 9600 2,62 1,053 2,310,160 1,040, pb0 3,521,000
Horeal Excavation to Spoil sl 0.4 1,044 523 ¢ 0 R
Sub Baze Course 3y 23201 3,357 1,138 7.852,418 3,130,005 10,949,415
Base Course ) 53 7400 4,40 2,300 13,335,760 b, 762,000 20,390,760
Shotd der 62 480600 i 145 14,830,000 1,008,000 21,089,800
fisphalt Patching Y] 0.9 1,617 1,312 0 ¢ 0
Surface Dressing (Bi_nqle} a2 42000.0 7 Tbb 24,654,000 32,172,000 b, 825,000
Surface Dressing {Double) al 0.0 37 1,200 0 0 o
karth Brain £ 0.0 860 19 0 0 0
Earth Drain in Swaap by aachine) a5 00,0 1,3 B4 2,954,400 E 13,800 4,072,000
Fipe Culvert DBUca . [] 16.¢ 44,209 36, k40 708,61 §0Z,240 1,510,844
Hasoary Culvert (B0x80ca) a 0.0 b, 42 40,282 0 i} i
Retzining Mall and Ring Wall (Tisber) Y4 0.0 §t, 568 244 0 ¢ Q
Retsining Hail and Wing Wall (Kasanry) a} 54 30,55¢ i1,682 13,5n 14,764 308,341
Gabion Frotection 8 0.0 200132 120 ¢ ¢ ]
Hew Eridge (Tinbert SET 1.0 -~ -- @ 9 ¢
Hew  Bridge {Concretel Ligl 1.0 - -- 0 ¢ 9
Sub Total 7,456, 20F 52,140,189 119,595,400
Overhead { 15%) 16,118,431 7,824,028 17,739,45¢
1018 COS1 17,574,647 59,910,207 137,535,859

Hanual routine maintenance of road Ka 12.0 27,120 1,248 §,332,640 84,778 1,619,606
Reutine aaintenance of asphatt road K& 12.0 381,700 151,200 §, 340,400 1,814,490 5,154,800
Sub Total 5,873,040 1,904,376 1,774,418
Hainkenance ol lirber Bridge (Hewl ot ¢.0 1,784 1,009 0 _ ] 0
Haintenance of Concrebe Bridge (Hew) al 0.0 1,812 3,001 0 a i
Hainlenance of Tisber Bridge {Exist) 0l 2.0 1,744 3,347 0 0 4
Haintenance of Concrete Bridge (Exist) 6l 0.0 4,43 2,443 0 {q 0

Earthxark & Paveaent Unit Cast {p skt H 11,444,322
linber Bridge  Unit Cost {fp/a2) :
Concrete  #ridge  Unit Cost tRofel) :

Survived  Vaiue [Rp} ! iE,724,184
Hiinteaance Rzbe without Bridge [$4] : 3.45
New Bridge Cost Ralte i
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oy o EALIMANTAN TIMUIR Ealr ¢ BEUTAT
LIRS WMDY 0 5% (1EIA) LENGTH 16 Ein

UFGRALE ¢+ 8. 0m road bed, 5,0m road wibth swfacse Uressing (4)

trp)
11EX (¢ UkIT COST ) (LY COSF NN

UNIT  GUANTIIY LECAL FORETOR . LBCAY FOREIGN 107AL
Site Clearance in Light Bush a?  13500.¢ 172 91 2,322,000 £,228,500 1,356,900
Suhgrade Preparation e2  48000.0 n [} 1,056,000 528,000 1,364, {00
Horeal Fill a3 0.0 1,784 g3 0 0 0
Fill in Snarp @3 0.0 PR L0653 0 ] 0
Kormal Gacavalion to Spoit ah 11040 1,044 523 1,454,664 578,439 A, 033,102
Sub Rase Course a}  T168.4 3,397 1,H 24,084,310 9,663,008 33,777,321
base Course : s3 bA00.0 §,60 2,300 29,455,800 14,720,000 44,165,600
Shoilder - &2 48000.0 o 146 14,980,000 7,008,000 21,880,000
fisphalt Fabching al 0.0 3,817 1,51 0 0 0
Surface -Drescing {Single} Y] 0.0 387 154 ] ' ¢ : o
Surface Oressing (Double) at 800000 153 §,207 58,960,000 94,560,000 155,520,000
Tarth Drein s 11700.0 80 1% 9,340,000 1,392,360 10,252,300
Earth Drair in Swaep by mschine) a3 ¢.0 1,21 i q 0 v
Fipe Culvert (80ca [ 240.9 44,209 50,140 10,629,340 12,013,480 22,642,960
fasonry Tulvert {B0xBOcK} R &0 65,424 40,282 0 0 0
Retaining ¥all and ¥ing Hall iTiaber} LY (L 10,564 Hb 0 [ b
Retaining Hall.and ¥ing Halt tHasanry) 03 78,0 30,559 {1,482 4,853,664 1,121,472 3,975,136
Gabion Pretection e} 0.1 20,132 120 0 a 0
Hew lRridge ilizber) SET 1.0 - - 0 0 t
Kew Bridge {Concrete} GET 1. - - H 0 . 0
Sub  Total 156,745,606 (44,833,317 301,578,91¢
Dvechead [ 154 ) 23,501,840 21,724,996 45,235,835
107AL  €OST 186,257,448 165,559,309 345,815,735
Harual rontive saintenance of road Ka 150 127,10 114 2,043,520 115,948 2,157,488
Reatine maintesance of asphalt road e 15,0 361,100 15§,260 5,787,200 2,419,200 8,705,400
Sub Tolal 7,530,220 2,535,168 19,345,888
Haintenance of tieber Bridge Hewd 8l 0.0 1,214 f,00% {a 0 0
Haintenance of Concrete Rridge (Newd ®? 1.9 1,812 3,001 0 i &
Hainkenance of Tieber Bridge {Exist} al 6.4 7,14 2,347 ] 8 ¢
Haintenance of Concrete Oridge (Exist} 8l ¢.0 4,691 2,43 0 9 0
Earthaork & Favesent Unit Cost {Rp/kal : 21,675,965

lisher Bridge  Unit Cost  {Ep/e2! H

Concrete  Bridge  Unit Cost {Rpfa2} !
Survived  Value {Rp) H 18,028,256
Halntenance Rate without Bridge n : 2.7

Hew Bridge CUost Rate i
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PaUim o roacl bed, H.%n road with suedace Dyossing (2)

(Rp}
[TER (O UNIT BDST n ] £UsT 33303
URET  QUANTITY LacAL FOREEGH LacAL FORELGH TiaL
Site Clearance in Light Bush vl 00,0 112 gL 588,000 354,000 - 1,052,000
Subgrade Preparation a2 28500, 22 i £21,000 113,508 940,500
Normal Fill B} 9.0 b, 784 B3 it g 0
Fill in Swaap 3 0.0 3,6H 1,053 0 0 0
Rargal Excavation to Spoil a3 420.0 I,044 573 434,480 219,460 458,140
Sub Paze Course LRI T 31 3,351 1,348 12,190,0 4,895,396 17,085,877
Rase Course Al 00,0 1,504 2,300 11,970,400 5,980,000 17,950,400
Shoutder #? 180050 Ho [E1) 5,900,000 2,628,000 8,208,000
fisphalt Fatching n? 197.0 3,617 1,512 1,797,648 150,404 2,949,113
Surface Dressing {Gingle) p2  £300.0 Sa7 14b 1,815,500 4,979,000 8,794,500
Surface Dressing (Dauble} 2 32500.0 137 {, 200 23,992,800 39,227,300 43,140,008
Earth Drain s 2000.0 800 19 1,400,000 238,000 1,838,000
Earth Drain in Snaap by sachiae) 23 0.4 123 474 U 0 ¢
Pige Culvert 08Cca 8 4.0 44,789 50,144 Q 0 4
Hacanry Cnlvert (90x80ca) [ 0.0 86,4 10,207 [} [ ¢
Retaining Hall and Wing Hall {Tinber} 82 0.0 10,344 214 0 Ul ]
Retaining Hall and Bing Hall {Hasonry) ad 0.0 50,359 11,482 0 0 0
Gabion Protection 23 0.0 20,132 {20 U} 1 il
New Qridge (Figber} SEY 1.0 ~- - 0 ¢ 0
Hew Bridge {Concrete} SE1 1.¢ - - 0 a ¢
Sub  Total 52,660,000 59,596,520 172,257,330
Overhead {151} 9,394,121 9,939,478 18,338,599
ToIaL  £0ST 72,059,93t 64,535,998 149,595,929
Hanval routing saintenance of road Ka 5.8 121,720 1,048 766,320 43,449 807,008
foutine maintenance of asphait road £r 5.0 361,700 135,206 2,170,206 907,200 3,077 400
Sub Total 2,936,570 950,408 3,097,708
#ainteaance of linber Bridge {iew} Y4 0.0 7,2 1,00¢ [H 4 0
tisintenance of Concrete Bridge (liex) LYs %0 1,512 3000 0 0 ¢
Haintenance of Tiaber Bridge tExistl nt 0 1,746 PALY t 0 0
Haintenance of Concrete Bridge (Exist) LY 0.9 4,491 2,443 a 0 ¢
Earthwork b Paveaent Unit Cout (Bpfiel ' 21,417,655
Finber fridge it Cost {Rplali H
Contrete  Bridos it Cost {Rplal} :
Survived  Value thp) : 18,456,941
Haintenance Rate without Bridge i1} : 2.5
New Bridge Cos!t Rate il
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ROV o EALIMAMTAN FIEUR KAl @ EUTAL

PAME M s &Y LY LENMIBTH ¢ 1@ Em
GIRADE = &.om road bed, 4,50 road with suelface Dressina G
: {Rp}
1iEd {0 URIT COST 3 L £ost AN

UNIT  pUANTIY LocRL FORELGH LacaL FORE15H T0TAL
Site Clearance in Light Bush n? [ 172 9t [ 0 ]
Suhgrade Preparation n?  1BR00.0 2 ]| 394,000 198, 040 994,000
Horaal Fill al 0.0 i, 784 843 0 il 0
Fill in Swaap al 0.0 2.4 1,053 a u 0
Hereal fxcavation to Spoil [ 43,0 1,044 . 32 442,080 3,445 743,705
Suh Base Course e 42L% 3,357 1348 13,056,353 5,968,004 19,470 357
fase Lourse al 430,90 §, 604 2,300 19,867,280 7,936,000 79,07%,290
Shoulder R2  18000.0 o 145 5,380,000 2,628,000 8,208, 000
psphalt Patching nZ 0.0 3,601 139§ 0 9 0
Surfare fressing (Binglel LY, 0.0 587 184 0 ¢ 0
Surface Dressing (Qouble) a2 54000.0 131 1,207 39,793,000 43,178,000 04,974,000
farth Drain ¢ 1a0.0 4y it %, 744,000 (854,420 8,591,470
Farbh Brain in Swasp (by eachine) al 9.0 §,20 L Y . ¢ 1
Fipe Colvert D80ca A 240.0 44,209 S0 040 FO,H29,380 12,033,060 22,462,940
Hasonry Culvert (B0x80cal [ 0.0 86,42 10,287 [ ¢ 0
Retaining Wall and Ring Hall {Tisber} ol 0.6 10,564 245 & 0 ¢
Retaining Hall and Wing ¥all (Masonry) 2} 9.0 59,339 11,487 4,833,664 1,128,471 3,975,154
Babion Frolection 0} 6.¢ 20,132 {6 Q 3 4
Hew Bridge (Fiaber) SET 1.0 == -- ¢ { 0
Hew &rigge ({Concretel ) S¢T i.0 - - ¢ 0 0
Sub Tetal 161,388,707 97,935,141 199,223,850
Pvertead B ET 15,708,307 15,675,211 29,983,579
1014l COST ti6, 597,024 112,000,412 229,107,438
Hanyal routine saintenance o} road 4 12,0 13,1 Ryl 1,312, B4R 85,976 1,619,816
fioutine saintenance of asphalt voad ka 12,0 Ibl, 700 158,260 4,340,460 1,014, 400 &, 154, oo
Sub Tetal 5,873,080 1,900,30%  7,7M4,41%
Haintenance ol Tisber Bridge (Hen) a2 0.0 1,234 1,007 g 0 0
Haintenance of Concrete Bridge (Hew) Y4 9.0 1,812 3,0m i o ¢
Haintenance ni Tiaber Eridge {Exist) al 0.0 1,744 7,307 0 {t it
Haintenance of Eoncrete Bridge iExist) al 0,0 1,49 2,443 0 0 0
Farthuork % Pavesent Unit Cost {Rp/¥n} ! 17,092,284

Tjaber Aridge  Unit Cost (Rp/m2} H

Cancrete  Tridge  Unit Cost tkpla) :
Survived Yalue tiip? ! 22,992,405
Kaintenance ftate withaut Bridqe 0 : LR

Hew Bridae Cost Rale {1} ;
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MY T EALIMANMTAN T ERUR Al s BEHENT

LOENE MO &7 (111 LEREIH o 7
HEBRGDE 2 7ot road bed, 4,00 road with sueface Drossiog O
ifp}
titd (60 UMD LOsE n £4Lg LosT BANEY:

UMIT QURKTIEY LogaL. FORE [GH LocAL FOREIGH TarAL
Site Clearance in Light Bush 22 5009.0 ] 91 50,000 55,000 1,345,000
Subgrade Preparation w2 18000.0 b4 1 376,000 198,000 394,000
Harmal Fill #3 0.0 i, 784 g6y 0 0 0
Fill in Swamp ad 0.0 2,821 1,053 0 ) i o
Noreal Excavation to Spoil 8l SH.0 1,044 523 393,080 18, 40 493,190
Sub Hase Course r} 33064 3,357 1,398 11,099,584 4,457,027 15,356,611
fase Course ad  3360.0 4,604 2,360 15,467,440 7,728,000 23,197,440
Showldor a2 21000.0 e 144 5,510,000 3,066,000 §,375,000
fsphatt Fatching p? t.0 3,0l 1,582 @ 0 0
Surface Dressing [Singled n? &9 587 786 4 Q 0
Surface Dressing {Doubled n?  A000.0 13 T 310,958,000 50,594,000 #Y,648,400
Farth Drain a  5000.0 g0 19 4,008,000 595,008 4,595,000
Earth Drain in Swasp (by rachine) a3 0.0 j,24 i 0 0 8
Fipe Culvert [BOca L) 210.0 4,09 50,040 10,629,360 12,033,000 27,062,950
Hasonry Culvert 180x80ce) a 0.0 86,426 49,2817 ] 4 4
Retaining Hall and Wing Kall {(Tiaber) al 0.0 10,586 Hb ¢ 0 0
Retaining Hall and Wing Hall (Hasanry) &3 %4.0 50,559 11,582 1,853,604 1,121,472 5,715,138
Gabisn Pretection al t.0 20,132 120 0 a G
Hew Bridge {lisber) SET 1.0 - - 0 ¢ 1
Mew Rridge d{Concretel 8¢l 1.0 - -- 4 t 0
Sub  latal 85,367,129 90,845,209 [64,013,1%7
Overhead 1873 12,803,069 12,090,931 24,902,000
10IaL  CESt 9B 172,877 92,743,140 190,915,387
Hanual routine aaintenance of road fa 1o 121,720 7,148 894,049 50,736 344,774
Rouline saintenance of acphalt road Ka 1.0 364,700 158,260 2,531,900 |, 058,400 3,590,300
Sub  Total 3,425,749 1,i09,136 4,534,076
Haintenance of Tiaber Wridge (Hewl u2 0.0 7,234 1,009 q n 0
Haintenance of Congrete Bridge (Hewl nZ 0.0 1,912 3 of a a ¢
Haintenance of Tiaber Bridge {Exish) LY3 6.0 7,14k 2,347 { 6 0
Haintenance of Loncrete Bridge (Exist) al 0.0 4,49t 2,443 )] 0 0
Earthwork & Pavenent Unit Cost {Rp/Fel : 17,273,626

Tirber bridge  Unil Cost (fiptal) :

Cancrete Bridge Uil Cost thpfe? '
Survived  Value (hp} H 19,144,648
Hainkenance Rate without Bridge 4] : 2.38

Hen Bridge Cost Rate {1 H
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RIETRLAY 2 EALTHANTARM T IRIHR Eal s EUTAL
I | A B S a/ (11Ifn) LENBTH o+ 3% Em
HIPERADE H.0m road bed, 4.0m road wilh surface Dressing 9
{Ra}
[THH {CC UHHT COBE ) L £Os1 HHNN
UNIT QUANTETY LOCAL FURE1GH Laca FORELGN TOTAL
Site Clearance in Light Bush 2l 0.0 112 H 0 0 0
Subgz ade Preparation a2 4000.0 2 H 132,000 bb, 0 198,000
Yoraal Fill 0l 0.9 {1,184 a3 0 ) 0
Fill in Swamp 2l ¢9 2,62 1,053 0 ] i
Hormal Excavation to Speil al 140 1,044 523 12,109 00, A48 18i,112
Sub Base Luurse &} $32.0 3,397 i,38 310, 1 1,256,336 4,385,060
Bzse Course ol 760,40 5,404 2,300 4,119,840 7,204,000 4,627,840
Shoulder a? 0000 e 144 1,860,000 876,000 2,735,000
Nsphall Fatching a? ¢.0 3,647 1,512 ! 0 0
Sur{ace Dressing (Single) n} 0.0 987 1 ot 0 0
Surface Dressing {Boublel wl  12000.0 iy b, 207 8,844,000 14,484,000 23,329,000
Barth Drain & 1040.0 200 19 832,000 123,740 T35, 760
Earth Drain in Sxaap lby machina) s} 0.0 1,23 474 -0 ] ¢
Pipe Lulvert D0za A 0.0 414,789 50, 140 0 @ it
Hisenry Culvert (90:80ca} [ &0 4,424 40,207 9 0 0
Retaining Hall and Hing Wall {Tiaber) 8?7 0.0 10,564 pLh ¢ ¢ U
Relaining #all and Wing Wail (Hasonryl n} 0:0 50,55 11,682 ¢ & ]
Gabion Protection B3 0.0 20,132 120 9 [t 0
New Bridge ({Fisher} SET 1.0 -- -- 0 0 0
Hew Bridge  (Concreted Stl 10 - -~ 4 o 0
Sub Total 19,337,668 19,074,768 18,412,432
Uverhead 1 157 7,700,850 2,861,714 5,761,844
TOFAL  COST TG0 20,755,900 §4,176,7%
tianual routine 2aintenrance of road ¥ 3.0 122,720 7,248 303,160 21, 14 404,904
Routine maintenance of asphalt ropad ke 3.0 361,700 £51,200 1,085,100 453,600 1,338,700
Sub  Tatal 1,468,200 475,344 1,943,504
Hainlenance o! Tinber Bridge (Hen) rl 4.0 7,234 1,08 Q- 6 ¢
taintenance af Concrele Bridge {Newl a? a4 i, 81z 3,061 qQ 4 [
Hzintenance of Tizber Bridge [Lxist} 5! 0,0 7,146 2,147 0 2 0
faintenance of Concrete Bridge (Existy al 0.0 4,891 2,443 0 0 0
. Barthwork ¥ Paveseat Unit Cost {Rp/Ea) ' 14,724,166
Tisher Peidge  Unit Tost Rp/aZl :
Concrete  Bridge  Unit Lost  [8pta]) H
Survived  VYalue {Rpi : 3,165,008
Haintenance Rate without Bridge (¥} : .40
New Bridge Cost Rate ¥4 :

14-A~-30



INHEY tOEACIMANTAR T IMUR AR« EUTHIE

EIME MO 0 56 (T1E-1) LERGTIE 2 19 In

UPEIADE 5 7.5%m road bed, 4.%m road with surface Dressing (0

______________________________ (Rp}

I GO T cost sy Y £onT NN
UNIT  GRART LY LocaL FoRg iy LucaL FORELGH 14TAL

Site Clearance in Light Bush LY I 17 ba 0 Ny ¢
Suht_]rade.l'repar ation a? 1200600 Pt i 2,680,800 1,320,000 3,960,000
Harna) Fitl ad ¢.0 l,784 853 ¢ q 1
Fill in Swasp LY 0.0 2,b21 1,053 @ G U
Hermal Excavation to Spoil n3 0.0 1,044 583 0 a 0
Sub Base Course o3 104Bs. 4 3,33 1,348 35,702,844 14,135,657 49,318,511
fase Course s} §705.0 1,604 2,300 27,054,040 13,745,500 4),320,440
Shoulder ) a?  §7060.0 I 146 17,670,000 8,322,000 75,992,000
fAsphalt Falching a? 0.9 3,607 1Y C 3 a
Surface Dressing (Single) nd  B5500.C 587 7bb 30,182,500 45,493,000 115,881,500
Sur face Dressing {Doublel #? 0.0 137 Luwg 0 q U
Earth frain 2 0.0 00 {17 0 ] 0
Earth Drain in Swasp {by aachine) al 0.0 [, 2 LI 9 H 0
Pige Celvert DSGca & 242.0 44,700 50,440 10,117,938 12,133,000 27,451,818
Hasonry Celvert (Q0x80ca) A §6.0 bh,42 46,282 3,055,59¢ 1,852,972 1,908,564
ketaining Hakl and Wing Wall [Yisher} al 8.0 10,586 246 b @ 0
Retaining Mall and Hing Wall {Hasanry} e} 95.% §0,339 682 4,899,167 1,136,985 6,031,152
Gabion Prolection n} 0,0 20,132 20 (i 0 {}
Hew Bridge (liaber!} SET 1.0 -- -- 0 0 {
Hew Bridge (Loncrelel SET 1.0 -- -- Q 0 ]
Sub  lotal 151,928,983 1E8,135,004 270,083,969
Uverfiead [ 15% ) 22,709,341 13,123,199 406,512,597
10TAL  COST 174,118,332 135,878,734 310,576,386
Hanual routine saintenance of road LY 9.6 133,120 1,249 2,426,680 17,112 1,364,372
Routing azintenance of asphalt road Ka 19,0 61,700 151,200 5,872,300 7,872,Bo0 9,745,100
. Sub Tatal 7,298,780 3,010,512 12,309,412
Haintenance of Tinher Bridge (Nex) al 6.0 7,234 i,009 0 a 9
Haintenance of Concreie &ridge (Newl a? 0.9 1,817 5 e01 ¢ 4 4
tlaintenance of Timber Eridge (Exist} 8? 0.0 7,746 H? ¢ 0 9
Haintenance of Concrete Bridge {Exist) a? 0.0 4,49 2,143 6 ¢ 0

Earthwork & Paverent lnili Cost {Rp/¥nl ' 15,347, 18%
Timber Bridge tait Cost ipiedd :
Concrete  Bridge  Unit Cost (Ra/a2)

Survived  Valuwe {fin} : 42,801,045
Haintenance Rate without Bridge il : L9
Her Bridge Cost Rate {1}
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