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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 Ende in Nusa
Tenggara Timur Province. The report has been prepared by the Study
Team of the Japan Internationél Cooperation Apgency (hereinafter called

JIGA).

Based updn a request from the Government 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 provinée,
under the instructions of Bina Marga of the Ministry of Public Works

and Bangda of the Ministry of Home Affairs.

Since the study period was limited, without cooperation of Bina Marga,
Bangda and local governments of both province and Kabupaten in 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 Kabupaﬁen.

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

Main Report.

The purpoée 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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Ghapter 1 BACKGROUND OF THE KABUPATEN.
1.1 Topographic And Meteorological Conditions

1.1.1 Location and'Topography

Kabuapten Ende is located almost in the middle of Flores Island.
Its mnorth coast faces the Flores Sea and the south ¢oast faces
the Sawu Sea. It is bordered on the east by Kabupaten Sikka and

on the west by Kabupaten Ngada.

Almost the whole avea of the KaBupaten is covered with 1;000 to
1,500 .meter high mountains énd steep slopes flall direétly into
_thg_sea. On the south coast there is little flat land except for
thé_ strip of land where the capital. of the Kabupaten, Ende, is
located. On the north coast however there is some flat land formed
on river basins in the areas facing the bays of Nangarudjeng and
Dondo. There is no tableland formed by volecano in.the middle of

the Kabupaten.

The area of the Kabupaten is about 2,047 square kilometers, approxi-
mately 4 percent of the total of the province. 1t consists adminis-

tratively of 7 Kecamatans,
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1

1.2

Meteorolopgical Conditions

The average number of rvainy days and the average amount of yearly

rainfall in Kabupaten Ende are 110 days and 2,500:ﬁm respectively,

One year in the Kabupaten consistes of a railny season and a dry
gseason, The dry season 1is from June through October in general.

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

The number of working days which ie necessary for planning the
construction schedule in éhapter 6, is estimated at 250 days using
the following formula based upon the data shown in the table referred

to above.

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

X_EELEQEZ)-+ (0.10 x Rainy Days)
365
Where

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

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

1.2.1 Population

The population of Kabupaten Ende in 1984 was 214,627 which was
approximately 7.3% of the 2,947,900 total population of Nusa Tenggara

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

The pOpulatidn density was 1.05 persons per ha which was higher

than the provincial density of 0.61.

The recent annual average growth rate of population of the Kabupaten
is 2.0% which is slightly lower than both the provineial rate of
2.3% and the national rate of 2.2%. This may be caused by outflow

of population to other areas.

The.popﬁlation of each Kecamatan and its proportion to the Kabupaten .

population is shown in Table 1-2-2.

Table 1-2-1 POPULATION BY KABUPATEN

DESCRIPTION POPULATION  AAGR. AREA = POPULATION  SURVEY.
(%) (ha) DENSITY YEAR
' (persons/ha)
KABUPATEN:
SUMBA BARAT ' 261,721 3.0 458,700 0.57 1984
ENDE 214,627 2.0 204,650 ©1.05 1984
NGADA 183,532 2.0 303,788 0.60 1984
PROVINCE : ' _
NUSA TENGGARA TIMUR 2,846,400 4,787,600 1982°
2,917,900 2.3 4,787,600 0.51 1983
_ 2,947,900 4,787,600 1984
JAWA I5.{Excluding
DKI JAKARTA) 91,126,900 1.7 13,159,700 6.92 - -
INDONESTA 161,579,500 2.2 191,944,300 0.84 -

Hotes
1. Sources:
Kabupaten; Kabupaten concerned with the study
Province ; Jawa and Indonesia:
Statistical yearbook of Indonesia 1984, published by

the Central statistics Bureau.

2. AAGR 3 Average Aunnual Growth Rate.
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Table 1-2-2 o POPULATION BY KECAMATAN

Year : 1984

PROVINCE = : NUSA TENGGARA 'TIMUR

KABUPATEN : ENDE

KECAMATAN POPULATION PROPORTION

(%)

NANGA PANDA | | 28,013 o 13a
ENDE - 18,377 © 8.6
NDONA 22,325 10.4
WOLOWARU 46,189 21.5
MAGEKOBA/MAUROLE . 21,076 9.8
DETUSOKO 25,569 11-9
"KOPETA ENDE 53,078 24.7
TOTAL 214,627 100

27-5



1.2.2

Land Use

In Kabupaten  Ende, 150,612 ha of . the current available land. use
area, which is approximateiy 73.6% of the 204,650 ha total area
of the Kabupaten, 1s used for 1iﬁing purposes aﬁd for_iﬁdustrial
activity of the inhabitants .of‘.the Kabupatenl It is the total
value of columns (1) through (6) in Table 1-2-3,

The current available_ land use ' area .consiéts of 40,625 ha of
agriculturél harvest area, 9,987 ha of residential area and 100,000
ha of usable oﬁen space which are 27.0%, 6.6% and 66.4% of the

current available land use area respectively.

The agriculturél harvest area consists of 9,355 ha of paddy . field,

16,300 ha of plantation and. 14,970 ha of other cultivated area

which are 23.0%, 40.17% and 36.9% of the agricultural harvest area

respectively.

It can be realized from the land use that the main industry in

the Kabupaten is plantation;

27-6
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1.2.3

Agriculture

The cultivated area and food crop produétion in Kabupaten Ende
in 1984 were 40,124. ha - and 137;383 ton respectively as shown in
Tahle 1-2-4. ©Of food crops, the area and production of paddy,
which consists of wet paddy and upland paddy, was 15,279 ha and
64,883 ton respectively which are 38.1% and 47.2% of the total
food crdps. The vyield rate of'paddy”production is 4.25 ton per
ha.

The production of maize, cassava and other food érops amOunts to
72,500 ton accounting for 52.8% of the total food crops. Thus,
in this Kabupaten paddy is not so predominant compared with other

Kabupatens.

As the table showns, average annual growth rates of area and produc-
tion of paddy in 1981'thr0ugh 1983 were 15.0% and 7.0% respectively
which indicate favorable development of the paddy.production. Upland

paddy account for 80% of all paddy prddtction in the KébuPaten.

The commodity crops are produced in the plantations. The area
and production of plantation crops in 1983 were 15,309 ha and 3,106

ton respectively with current growth rates of 5.1% and 0% as shown

in Table 1-2-5. Thus the plantation crop which is exported is
an important agricultural product. However current growth of
production is stagnant.. Some changes are expected considering

the international balance of supply and demand.

"The population of the agricultural sector which is assumed from

the employment in the Kabupaten is 83.0% of the total population

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

It is suggested that the Kabupaten takes measures to proceed with
agricultural development with the progress of road development
in the north costal and central erater basin areas as well as

promoting agricultural commodities required internmatiomally.
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Table 1-2-4

KABUPATEN : ENDE

AREA AND PRODUCTION OF FOOD CROPS

CULTIVATED AREA

(ha)

: YEAR AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY - - 10,319 10,036 14,973 15,279 7.0

OTHERS - - 16,061 16,859 24,140 24,850 15.0

TOTAL - - 26,380 26,895 39,113 40,129  14.0

PRODUCTION

~ {ton)

YEAR . - AAGR

ITEM 1979 1980 1981 1982 1983 1984 (%)

PADDY - - 13,575 28,386 41,583 64,883 15.0

OTHERS - - 60,635 35,348 72,003 72,500 6.1

TOTAL . . 74,210 63,734 113,586 64,883 22.7

YIELD RATE

{ton/ha)

_ . YEAR AAGR

ITEM 1979 1980 . 1981 1982 1983 1984 (%)

PADDY - - 1.32 2.83 2.78 4.25 5.0
.Notes :

1. AAGR + Average annual growth rate
2. Source : Kabupaten concerned with the study
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Table 1-2-5 AREA AND PRODUCTION OF PLANTATION CGROPS
Year : 1983

PROVINGE : NUSA TENGGARA TIMUR

KABUPATEN AREA PRODUCTION AAGR (%)

(ha) (ton) AREA PRODUCTION
SUMBA BARAT 38,564 2,646 0.4 1.3
ENDE 15, 309 3,106 5.1 0
NGADA 40,183 10,891 16.5 16.5
Table 1-2-6 POPULATION OF AGRICULTURAL SECTOR

PROVINCE : NUSA TENGGARA TIMUR

KABUPATEN AGRICULTURAL TOTAL PROPORTION AAGR SURVEY

SEGTOR = POPULATION : (%) (%)  YEAR
SUMBA BARAT 187,000 - 261,721 71.5 2.5 1984
EMDE _ 178,000 214,627 83.0 5.0 1984
NGADA 160,000 183,532 84.2 5.0 1984
Notes
1. AAGR : Average apnual growth rate

2. ‘Source Kabupaten concerned with the‘Study
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1.2.4 Other Economic Activities

Due to the lack of data on the other industrial activities besides

the agriculture sector, it was obliged to omit the analysis on the

other economic activities in Kabupaten FEnde.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of Road Networks

In Kabupaten Ende there is one national road (Trans Flores Highway)
which runs across the Kabupateﬁ from east to west. It leads from
the neighbouring Kabupaten Sikka thfough the central area of the
Kabupaten to Ende, the Kabupaten capital, and along the south coast
towards the west boundary of the Kabupaten.

Three . provincial roads run towards the.éouth, to Nggela, Mbuli and
Man Basa from Wolowaru and Limanunu respectively from their junctions
with the national road. The other two proﬁincial roads are developed
in the north central regions of the Kabupaten.  These provincial
roads lead to Maurole and MageKoba from Detusoko and Wologai,

respectively from their junctions with the national road.

These national and provincial roads play an important role as the

‘vegional trunk voads of the Kabupaten. However travelling conditions

by road are not godd at present because the area is mostly covered
by steep slopes and hills. _
Accordingly, it seem to be difficult for the Kabupaten vroads ¢to

consgolidate a network from the alignment point of view.
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1.3.2

Road - Inventory

From the voad inventory data prepavred by the Kabupaten, the number

and tofal length of Kabupaten roads to be studied in Kabupaten Ende

are confirmed as 66 links and 479 Km respectively. These figures

exclude Kabupaten roads with no data.

According to the data the present status of the Kabupaten roads

is as follows:

(1

(2}

Denéity of Kabupaten Roads

The density of the Kabupaten rocads is 2.34 m per ha. This
is distinctly higher than the national density of (.48 m per
ha -and also"higher than 2.11 m per ha which is the -density
in Jawa Island, excluding DKI Jakarta, as shown in the following
table, Thus, the Kabupaten is will advanced in density of

Kabupaten roads.

Total Length Area Density

( km ) (ha) (m/ha)

Kabupaten : Ende 479 204,650 2.34
Province : Nusa Tenggara

Timur - 1,882 967,138 ©1.95

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

DKI Jakarta)
Indonesia 92,038 191,944,300 0.48
Notes : 1. The value for the province is the total value

for the Kabupatens included in the study.

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

Bureau

Kabupaten Road Surface Type

The type of surface on the Kabupaten roads in the Kabupaten

is shown in Table 1-3-1.

The legend used in the table is as follows:

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

KRK Gravel/stone/Telford/Water Bound Macadam
TNH : Earth
LL ' : Others

Comparison. of the proportion of surface type in the Kabupaten

with other regions is ags follows:

ASP KRK TNH/LL

Kabupaten : Ende 1.3 10.5 88.3
Province : NuSa'Tenggara
_ Timur : 1.6 26.5 71.9
Jawa Is.(Excluding 56.2 25.0 18.8
DKI Jakarta)
Indonesia 26.0 26.6 47 .4

Thus, in the Kabupaten the proportion of Kabupaten roads with

-asphalt surface is much lower thaﬁ either that of Indonesia

or of Jawa Island, The proportion of 1low grade roads such
as earth roads and others is ‘distinectly high. This means that

the road classification in the Kabupaten is low.

Surface Condition of Kabupaten Roads

The surface condition of the Kabupaten roads classified as
good, fair, poor. and bad which are shown as BA, 5D, RU and

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

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

is as follows:

Good Fair Poor Bad
Kabupaten : Ende : 5.1 23.4 50.8 32.7
Province : Nusa'Tenggara :
Timur 13.8 29.5 30.7 26.0
Jawa Is.(Excluding 45.6 29.8 19.6 5.0
DKT Jakarta)
Indonesia : 43.5 21.8 21 .1 13.6
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EXISTING ROAD GONDITION BY SURFACE TYPE

Table 1-3-2
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Table 1-3-3 EXISTING ROAD LENGTH BY TERRAIN CONDUTION
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1.3.3

The surface condition level of the Kabupaten roads in the
Kabupaten is lower than that of Indonesia and of Jawa Island.
The proportion in good condition is relatively low.

Therefore improvement of Kabupaten roads in poor or bad condition

is desirable,.

(4) Terrain Conditions of Kabupaten Roads

The difficulty of road improvement -is mainly dependent upon
the terrain conditions.
The terrain- conditions of the Kabupaten roads, classified -as

flat, hilly, mountainous and swampy which are _shoWn as DT,

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

The proportions of terrain conditions in the Kabupaten are
20.0% flat, 75.0% hilly, and 5.0% mountainous. There is thus
no mountainous area . in the Xabupaten and road construction

is anticipated to be not so difficult.

Bridge Inventorj

A bridge inventory showing the existing condition of bridges on

the Kabupaten roads in Kabupéten Ende was 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 20 bridges with a total length of 168 m of which 15 or 75% are
cbncfete and 3 or 15% are others. Steel bridges account for only
2 or 10% of the total. On the other ‘hand, 54 bridges with a total

length of 800 m are required to be newly constructed,

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

PROV & NUSA TENGEARA TIHMUR £AB 3 ENDE
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The number of existing bridges by span length is

Bridge Type g—

. A3
Timber -
) Concrete b
Stael.. -
Others -

Total -

4

£ o

10

2

12

2

Span Length {(m)

[

1

{14

1

{16

(s

as follows:

Sgg ggg Total

- - 15
e . 2
- . 3

- - 20

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

_and the majofity of spanlengths is within the range of 5 m to 8

.
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1.3.4 Traffic

Inventories of the average daily ttéfficr (ADT) on_  the Kabupaten
roads in Kabupaten Ende were prepared by the Kébupateﬁ and are shown
in Chapter 2.

From the inventories, total wvalue of average daily tfips by vehicle
type and their proportions in the Kabupaten in 1985 are summarized .

as follows:

 SEDAN BUS TRUCK MOTOR- “TOTAL

— ' _CYCLE R

Total Trips’ 244 15 168 188 615
Proportion (%) 39,67 2.44 27.32 30.57 100,00

Source : Bina Marga Inventory

The proportions of registered vehicles by wvehicle type are as follows:

SEDAN BUS TRUCK MOTOR- TOTAL
' o N CYCLE
Proportion (%) 0.00 17.61 16,92 65,47 100 .00

Source : Kabupaten.

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

From the above tables the following can be observed:

~  HNumber of total trips might be underestimated

- Proportions are probably reasonable.

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

1985 and of low reliability.

Therefore the future traffic volumes are estimated by the calculation

process recommended in chapter 3 of the Main Report.
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Ghaptér~ 2 ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BEREFIT

2.1 Puture Traffic Volume

2.1,1

Traffié Growth Rate

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

calculation process.

Growth of Production Basig "A™;

Aunval Population Growth Growth of the Total
of the Kabupaten X Cultivated Avea

Growth of Productivity "B"
\J/GrGWth of the Total Growth of the Paddy

Paddy Field Area Production per ha
Traffic Growth Rate: Initial estimated figure:

GRrT =\/K_§"§“

Traffie Growth Rate GR =Final adjusted figure:

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

Results of'the estimation are shown in Table 2-1-1.

Table 2-1-1 TRAFFIC GROWTH RATE ESTIMATION
FROV ¢ NUSA TENGGARA TIMUR KAB ¢ ENDE
A} Growth Rate of Population : 2.00 (%)
B}  Growth Rate of Cultivated Area H &H.00 U4
)Y Orowth Rate of Rice field x 7.00 (%)
DY Growth Rate of Rlce yield rate : 5.00 (%)
z 7.70 {4)

EY Growth Rate of GDP / capite

Z.90 ()
6,00 (%)

a)  Geomebtrical Mean ( A ¥ B )
by Geometrical Mean ( € x P )
c)  Geometrical Mean ( a w b} A4.98 (%)
d} BGeometrical Mean ( o x E ) &.33 (%)

4 o b e b et o o B b ik i s s i e ot et A8 e ek Ve BT TR A U 15 T L it i oo e B Y M o i e M o e B RS e v s T g S e i e s e

TRAFFIC GROWTH RATE H hHoEXS (L)
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. 2,1.2 Present and Future Traffic Volume

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

formula :

Te (1 + r)B

Tn
Where

Tn Future traffic volume n years later
Te : Traffi¢c volume in 1985

r ¢ Traffic growth rate

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

volume in 1985.
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EXISTING AND FUTURE TRAFFIC VOLUME

Table 2-1-2 (1)
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Table 2-1-2 (2) EXISTING AND FUTURE TRAFFIC VOLUME

FROV ¢ KUSA TERGGARA TINUR KAB 2 EHBE

CPD 2 172 )

| INVENTORY (1985} | RATE 1 AFTER 13 YEARS (1998} | LSS |
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63 1 5 i 3 5 121631 T 2 1 i P IR L

84 | 10 8 5 15 231 53| 22 0 1 33 5 b ine-2i

b5 1 ] | 0 ] 01 6311 0 0 0 0 9 PHIE |
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PERCENT 1 39.67 2.4 21,317 30.57 { U 39.47 240 71.32 30,57 ]
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2.2 Benefit

2.2.1 Benefit Estimation Method

Generally, estimation of the benefit on each Kabupaten ;oad due
to the‘Pfoject was made by analyzing the direct benefit i.e. the
VoC reduction benefit, which was estimated by comparing ‘'with
project" éhd,"Without project" based upon the future traffic volume
on the road. ' However for the following road links it was decided

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

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

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

- The indirect benefit was changed intc 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 GPERATION COST ON KABUPATEN ROADS

{KM)
SURFACE CONDITION SEDAN BUS TRUGK MOTORCYCLE
ASPHALT GOOD 104.7 86.2 85.4 15.9
Fair 125.5 101.0 98.0 18.2
FPoor 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 (1) 'FUTURE TRAFFIC VOLUME ESTIMATED
BY THE PRODUGCER'S SURPLUS
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Table 2-2-2 (2) FUTURE TRAFFIC VOLUME ESTIMATED
o - BY THE PRODUGER'S SURPLUS
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2.2.2 Benefit

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

and III A, I1I B-1, III B-2 aﬁd II1 ¢ show the road classification.

Table 2-2-3
RESULTS OF BENEFIT ESTIMATION
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_Chapter 3 ENGINEERING

3.1 Design Criteria and Specification

3.

3.

1

1.

1

Geométric Design COriteria

Gurrently a technical standard for Iimprovement of Kabupsten roads
i.g. PETUNJUK TEKNIS INPRES PENUNJANGAN jALAN KABUPATEN; TAHUN
1984-1985 is. established by Bina Mérga.

The geomebric design criteria in the above standard are recommended
to be adopted in gemeral 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‘improvemeht, if necessary. The geometric design ériteria adopted
‘for the Project are shown in Table 3-1-1. The typical cross sections

of Kabubaten_roads are shown in Fig. 3~1-1.

Loading Specificatidn

The LOADING SPEGIFICATIONS FOR HIGHHAY BRIDGES BY DIRECTORATE GENERAL
BINA MARGA is used in principle as the basic specificafioh of loading
and the TECHNICAL STANDARD FOR KABUPATEN ROADS compiled - by Bina
Marga shéws'that the design live load for bridges on Kabupaten roads
is 70% of _Ehe Bina Marga live road. However, after discuésions
with Bina Marga the following loads were decided as the design live

loads for the standard bridges of Kabupaten roads:

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

concrete and timber bridges on roads of I1I A classification.

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

JTIL B-1, T1I B-2 and I1I € classification.
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3.2 Pavement Pesgign

3,2.1 Design Conditions

From the enginsering data prepared by the Ksbupaten it is noted that
the pavement structure of the-K@bupaten roads seems to have_been
determined without adeéuate designs, therefore the Kabupaten roads
generally have insufficient capacity. The standards generally used
for highway pavément.design.éuch as Road'ﬂoie'29, Rqadiﬂote 31 and’
AASHTO are not suitsble 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 are important factors for the design of pavewment

thickness,

1) Désigg,Traffic Volume

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

adopted for each classification as follows:

Road Classification Design Traffic Volume (vpd)
III A - 1,000
IIT B-l | 500
II1 B-2 ' 200
11X ¢ 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 16.
However site CBR tests should be conducted before construction to

flnally decide the pavement thickness,
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3.2.2 Pavement Structure

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

Kabupaten roads.

Fig. 3-2~1 ' PAVEMENT STRUCTURE

(cm)

ROAD CLASSIFICATION
I A I B-1 ie-2 ¢

CBR

~

22

§1GE

SURFACE DRESSING (ASPHALT )

n

:

BASE COURSE (CRUSHER - RUN)

SUBBASE COURSE ISANDY GRAVEL)
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3.3 Design of Bridges and Other Structures

3.3.1 Standard Bridge

There are g0 many bridges to be improved or to be c0nstrﬁcted on the
Kabupaten roads in the Project Area that it is Qery difficult to
prepare an individual -'design for each bridge. Therefore, .
standardization is recommended as being necessary for the bridge

design with conclusions as described below.

(1) Bridge Type

1) Superstructure

The following two types'have.been'fiﬁally'éelected with the
agreement of Bina Marga after studyihg' the actual rural
conditions of bridge construction. = Fig. 3-3-1 shows the

cross sections of standard types.

a., Timber beam bridge (hereinafter timber bridge) for
roads class III B-], III B-2 and III C.

b. Reinforced concrete T-girder bridge (hereinafter

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

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

ease of comstruction and economy.

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

3) Foundation

There 1is no information of aubsoil c¢onditions in the
inventory data. However, timber piles of 20 cm diameter
are generally recommended as piles of this type are in

common use.

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

condition of the foundation materials.
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