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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 Minahasa in
Sulawesi Utara ‘Province. The report ‘has been prepared by the Study
' Team of the Jépan_Internatibnal Cooperation Agency (hereinafter called

JICA).

an

Based upon a request from the Covernment of Indonesia, the Government
of Japan arranged for JICA to conduct the Study and JICA accordingiy
ofganized a Study Teéam. The study’ masl'carrﬁed out using data which
were generally prepéred.by the Kabupaten, routed through the province,
" under the instructions of Bina Marga of the Ministry of Public Works

“and Bangda of the Ministry of Home Affairs.

Since the study period was limited, without cooperation of Bina Marga,
Bangda and local goveinments of both province and Kabupaten in collecting

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

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

i implementation prbgfamme of the local road development in the Kabupaten.

-The simplified economic 'feasibiiity evaluation methodology utilized
for the study:was establishédfby the Study Team in Phase 1 Studj Ehrough
a pilot study of seven (7) model Kabupatens, and is described 1in the

Main Report.

The purpose of the study for the Kabﬁpaten is ﬂminlj to estimafe 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.



LOCATION MAP OF THE PROJECT AREAS

o . +
D1 ACEM VRS D
. . { \ 0
. _ e %
MEDAN X \
2 X
¥ h D..{?)\P. é 0
| SUMATERA .
“\p.\ _ SULAWES| UTARA 0 p .

\\ UTARA

x‘+\'-f-’¥'

S 4
KALIMANTAN BARAT

CPONTIANAK

BALIK PAPAN

SUL AWESI
BANJARMASIN

SELAYTAN
~ KALIMANTAN SELATAN

UJJ.;NG' PANDANG
o

LRIAN JAYA

/

*
~ JAKARTA .
: QBMDU ]

o -
AWA BARAT | JAWA TenaAHi; OSSURABAYA
) O

R 7 JAWA TIMUR
x
D1 JOGJAR ARTA :
LEGEND
e GAPITAL CITY
PROVINGIAL CITY
*
NATIONAL BOUNDARY .
PPOVINCIAL BOUNDARY I

LOCATION OF THE PROJECY AREA

SCALE .

[ 130 280 aso a0 Km




SULAWESI]

KODYA. MANADO

PROP. SULAWEST UTARA

KCOYALGORONTALO

Vil - PROPINS] SHLAWESI UTARA
29 - KAD - MINAHASA

X - PROPINSI SULAWESI SELATAN
30 - KAB- GOWA '
31 - KAB- PANGKAJENE KEPULAUAN ' A
32 - KAB- BARRU : ' )
33 - KAB- SOPENG

34 - KAB- WAJO
.35 - KAB- TANA TORAJA
36 - KAB - MAMUJU

'PROP SULAWESI TENGAH

X - PROPINS! SULAWE St TENGGARA

37 - KAB- MUNA
38 - KAB -KOLARKA

KODYA. PARE PARE X

| =T : . -
,;_ND . : KODYA UJUNG PANDANG D

~——~ PROVINCIALL BOUDER
LOCATION OF THE PROPOSED AREA

SCALE

O e SR
o 92 184 276 450 Km




LEGEND | -

———- PROVINCIAL BOUNDARY
LOCATION OF THE PROJECT AREA

SCALE ;

— |
0 92 184 276 460 Km

- SULAWESI
'PROV:SULAWESI UTARA
KAB ‘MINAHASA

227 . PROV - SULAWES! UTARA

'KODYA - GORONTALO

§ e

( : .
v PROV:. SULAWESI TENGAH

. \\ _ - .
1

N

FROV - - -
SULAWES! SELATAN N

\\
PROV -
SUL AWESI -
TENGGARA =
KODYA - PARE_PARE 3
KODYA - UJUNG PANDANG D |

KODYA- MANADO

iit




KAB- MINAHASA

PAPUTUNGAN 2

SERAWE
@) LIKUPANG
MO WG

@@, TeTE @ (i)

MANAD FANIKI BAWAR ch.uom
. { fUW

- PENELENS S
KEC: PINELENG HAALANG A L

HAHEMBD

», TANJUNG
\ MERAH

%E NANAPAN .\ — /\ KE mro}ou Q e \
_ N HMOTOLING \ @) >
\- \'«ﬁ ROI‘I‘ - f
~. e

\KEC TOMPASOBARU. L,mm

. TOHDUT )

\ (a1) A TCMPASO BARY
'\ RARATE A .. :

TUMAN I
TEMBOAN (J Y

\ ¥ aosonEGORO
A [J TameeLANG

o
\ e,

SCALE: . .
mL“ ) LIHELEAN /

[ 5 [ 15 Km e

[ ee— PINASUNGKULAN - Y8 O KAKENTURAN /

. simSIR /
KE MODAYANG

—

N oan KEC-MODOINDING

TOLOUR

KEC- ERIS

[PELABL;HAH KURA .KURA

AMURANG \

= @ KOTA WENARA M S AholAR SRR Oy
KEC-TUMPAAN. 11, 'L~ ~|TONSEWER /D)

_ KEC- QMPAS/O 7

—_\

RUMBIA

KEC -LANGOWAN

0
HiNANGA

./~"~ ~
./.

KE KOTABUMI

O fFULISAN

R
' KALINAUNG

NEMB
PAPUTUNGAH
BhTU LUBANG}

L.M-29/38

LOCATION MAP

SULTIE £
Nrewasw
~

PNt TTTpTL)

%
[

« EAREIHAMIE

ars

LEGEND

&

HKABUPATEN CARITALY
"KOTAMADYA
KECARATAR CAPITAL

OTHER CITY

LINX MNUMBER

PROVINCIAL BOUNDARY

KABUPATEN BOUNDARY

KECAMATAN BOUNDARY

MNATIONAL

" PROVINCIAL

HABUPATEN

VILLAGE ROAD

RIVER

ROAD

ROAD
ROAD

THE FEASIBILITY STUDY OF
THE LOCAL ROAD DEVELGPMENT
IN THE REPUBLIC OF INDONESIA

TITLE -
TSOURCE: T TSCALE: S S
DIREK TORAT JENDERAL
CIPTA KARYA AS SHOWN fRABUERTER:

iv







PREFACE

Chapter

Chapter

Chapter

1

2

3

1.1

1.2

1.3

2.1

2.2

3.2

3.3

CONTENTS

BACKGROUND OF THE KABUPATEN

Topographlc and Meteorologlcal Condltlons svsvessse 291
1.1.1 Locatlon and T0pography ...................._29&1
]. 1. 2 Meteorologlc&l Condltlons tesvesssencasreses 20-72
SOClO"ECOI‘lOTﬂlC'CondltlonS'..-.......-.....a..-.---. 29—4
i. ?1 Populatlon ---o--a---.a--..--onlnooooo--po.-- 29—4
. 1 2 2 Land Use -eo-ooo;.vccn-ootoyoo---o-o--v---.ov 29-—6 :
1. 2 3 Agrlculture cetrsrsertsrrasressreseressecens 20-8
1.2-4 Other Econom:!.c Act_lVlt;eS oReNBIDEEIELEI ALY 29-11
Presént Status of Kadeaten'Roads esrsosssassesesss 29-12
1.3.1 Outline of Road Networks ....;.;......,..... 29-12
1.3.2 Road Invencory creresrerrcerrreoserasonsarces 29213
1.3.3 Brldge Inventory veeevorsvaseraesnrersanaass 29221
1.3.4. Traffic’ ;..,..............,............,.,.. 29.-27

ESTIMATIONS OF FUTURE TRAFFIC VOLUME AND BENEFIT

Future Traffic Volume ................;......a.f... 29-28
2. 1 1 Trafflc Growth Rate A RN TR R TR 29428
2.1.2 Present and Future Trafflc Volume sreeeessss 20229
Beneflt_.._...--......'.................-.o._....----- 29-34
2.2_01 Benefit Estimation Method ,..--.-a.'.-a...-f-- 29-—3[;
2.2:2 Benefit suieriicvcnosntsresccsrassssrrvecvss 2637
'ENGINEERING

Design Criteria and Specification ...evevrersereens 29-38
3.1.1 Geometric Design Criteria ...ovveveseecaeass 29-38
3.1.2 Loading Specification +isessecrcarsnranrsens 29,38
Pavement DeSigN .vevucvecesnsresrananrscarnsonansns 29~41'
3.2.1 Deéign'Conditions cecerresiaarrsssnrersaness 2941
3.2.2 Pavement SEructure .ussesvssvsresncsnvseans 3942
Design of Bridges'and'cher SETUCLUTES 2ssovvraoess 20-43
3.3.1 Standard Bridge R 29_43
3.3.2 Other SCructures seesoesvesscasssovsncossrcss 20-45



Chapter &
Chapter 5
Chapter 6

3h

3.5

4.1

4.2

5.1
5.2

6.1

Selection of Equipﬁént TYPES +seservessoonsnsensons

3.4.1

3.4.2

Points to be Considered for the
SeleCtion l.i.ooi!ibti.o.iltl!ql‘ii!ll!ltb.l!tl

.Combinations of Equipment for Major

Works and MaintenanCe t.‘...&....’.'_ii‘.ibl.'

Workshdp ahd La%orato:y...-;of...-...;-.;...-.;..o.

3,541 Policy of the Kabupaten Wofkshéﬁ sesarraaeas
3.5.2 Workshop Equipment and TOokS veverrsesorsonn

3{503

_Laboratory a-ll-t-i-aclnnn'-;nnan;;oTuuotc-l

CONSTRUCTION AND MAiNTENANCE COST RSTIMATIONS

Unit Price "uci.r!r,i.tolc'.}.io;u-!|-u'.0.|.lntt'

4.1.1
4,1.2

a.l»B HOUrly‘EqUipmenE'06st N N R R L L NI A

Unit Construction Cost by WOrk TYPe eevevsrsrosncss

4.2.1
4.2.2

Unit Labour Price «eeessevsoavsssnnosssonass

Unit'Pfice'Of Matefiais cebsseerrsressaret o

All Vorks Except Bridges .oveeesesevsssossns

Bridges ¢ E A B A S EEDTE S EANDAFPEESEE AR L

RESULTS OF ECONOMIC FEASIBILITY EVALUATION

Preliminary Screening «.oveesseecnvonevivrssssarsan

Evaluation'.....-..o}..e.-...5.......¢.........-...

5‘2.1
5,2.2
5.2.3

Primary Anélysis T R
Secondary Analysis e nreeeeeninrinea i

Rankiﬁg §f Feasible Road Links .ecivevsreces

IMPLEMENTATION PROGRAMME

Implementation. Schedule ..eeuueervesneonrroesnannss

6;101

-6.1.2

6.1.3
6.1.4

6.1.5
6.1.6

ProjeCt'COSt olI;...I..l-'cbooc'.lo.i!.nlolp
Proposed Road Links esevecovscanssracasessos

Annual Construction and Maintenance

COBE vennsnnsvtorassnossosstbnssactrasosssnne

Construction and Maintenance .
Equipment CoOSt suiursusrinsrsossnnnssrsrnorns

Other Costs -;n--'---t--;.------{ooo---na;o-

Quantities by Work'Type crsesasraseancranees

ii

29-48
29--49
2949
29-52
29-52

29-52
29-53

29-55
29-55
29-56
2957

29-58

29-58

29-59

29-60

$29-61

29-p1
29-61
29--61

2966

29~66
29-67

29-72

29-75
29-78
29-78



6.2 Organization and Construction System ...eevevacssss

Appendix A-l

A=2
A~3

A-4
A-5

A-6
A7

6.2.1 Organization Jisesesevieecesvossosssarsosesve

6.2.2 Construction SYSLEM svvvserrnsarensnvaronans

Input Data for Estimation of the Producer's
Sui‘plus Bt‘.ﬂefit lioo.o--vo-v-ou--nooo‘oo-:t-l'cn-n-_n-oo

Engineering Data LR R I O N I I I A A L I B PR A R B B R I B I N B B

Comstruction and Maintenance Cost for Proposed

-Roﬁd Link_s .ll.illoons...n‘on_nnooolooneno.nssnuu..hll

Constrcution and Maintenance Quantities for :
all Proposed Road Links .uviseseonorscosasassnsssssas

Construction and Maintenance Costs for all _
Proposed Road Links siceveernonnsonasasisarsesarsnes

Quantities of Bridges on Proposed Road Links .......

_Construction and Maintenance Cost of Bridges

on Proposed Road Links ..veevevnrereerianssansaasans

iii

29-80
29-80
29-80

29-A-1 -
29-A~2

29-A-27
29-A-65

29-A-67
29-A~71 .

29-A-72






Ghapter 1 BACKGROURD OF THE KARUPATEN

1.1 Topographic and Heteorolog1ca1 Conditions

1.

1.1

location and quography

.Kabupaten Minahasa is the northeastermost Kabupaten in Sulawe51

Is‘and It is bordered on the southwast by Kabupaten Bolang Mang0n~

dow and is- surround from the nnrth coast through to the south coast

by the Sulawesi Sea and the Maluku Sea. Going _further northward

on the water Kabupaten. Minahasa is adjacent to the. archipélagic-

Kabupateﬁ, Sangihe Talaut.

A mountain range . 1500 fb 2000: mefgt high. forms a. cdrfidof from
the saﬁthwest to the northeast. Almost in the centre of the corridor
lies Tondano Lake, con51dered fo be a crater lake, w1th the capital
of the Kabupaten, Tondano, standlng at the pnorth. On the south
side of the mountains steep slopes fall to the shore so few flat
areas exist. The other side; north of the mountains, shows gentle
features compared with the south side. . Aroﬁnd ‘the lower reaches
of the Manado and Ranoyabé Rivers there are flat areas. The Manado
Rivér fises.from Tondano Lake and the Ranoyaba River floWS:northward
riéing' from the boundary with Kabupaten Bolaﬁg Mangondow.  The.

provincial capital, Manado, stands at the mouth of the Manado River.

The Kabupaten has an area of 4,322 square kilometérs? approximately
23 percent of the total of the province. It comsists administrati-

vely of 27 Kecamatans.
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1.1.2

Meteorological-Conditions

The average number of fainy'days and the average émount_of yearly
rainfall . in Kabupaten Minahasa are 213 days and 2,478 nm
rgspectively. '

.Oné year in the Kabupaten consists of a raiﬁy season -aﬁd a dry
season. The dry season is “from July through'OCtbber_in general,

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

The _number of working days which is necessary for planning the.

.construction schedule in chapter 6, is estimated at 170 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 Holiday) 4 (0,10 x Rainy Days)
365 '
Where . :

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

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

29-2
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1.2 Socio-Economic Conditions .

1.2,1

Population

The population of KabupaLen Minahasa in 1983 was 704 024 which was
approximately 31.1% ‘of the 2,262, 400 total population of Sulawesi
Utara Province as shown in Table 1-2-1. '

The pOpulation .density was 1.63 persona per ha which was higher

than the prov1ncla1 den51ty of 1 19,

The recent annual average growth rate of population of the Kabupaten
is 2. 04 Wthh is slightly lower than both the prOV1ncia1 rate of -
2.3% and the nat;onal rate of 2.2%. This may be caused by outflow

of population to other areas.

The populatlon of each Kecamatan and its proportion to the Kabupaten

population is shown in Table 1-2-2,

Notes :

Table 1-2-1 POPULATION BY KABUPATEN
DESCRIPTION POPULATION AACR AREA POPULATION ~ SURVEY
' (%) (ha) . DENSITY YEAR
(persons/ha)
KABUPATEN: _
MINAHASA - 704,024 2.0 432,200 1.63 1983
PROVINCE: ' , ' _
SULAWEST UTARA 2,215,300 11,902,300 o 1982
2,262,400 2.3 1,902,300 ‘ 1.19 1983
_ 2,309,400 . 1,902,300 : _ 1984
JAWA 15. (Excluding . | | |
DKI JAKARTA) 91,126,900 1.7 13,159,700 : 6.92 -
INDONESIA 161,579,500 2.2 191,944,300 0.854 -

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

the Central statistics Bureau.

. AAGR ; Average Annual Growth Rate.
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Table 1-2-2- _ POPULATION BY KECAMATAN

Year : 1983
PROVINCE ~ : SULAWESI UTARA
KABUPATEN. : MINAHASA
KECAMATAN - POPULATION PROPORTION
(%)
MODOINDING . _ 7,829 S T |
TOMPASO BARU o 19,902 _ - 2.8
BELANG ' S 21,749 3.2
TOMBATU | | B 32,861 4T
MOTOLING _ 40,337 o 5.8
TENGA o 28,211 4o
TOMBASIN ' | 25,219 | 3.7
RATAHAN : 20,906 3.0
LANGOWAN ' 37,932 ' 5.4
KAKAS - ‘ ' 22,287 3.3
TOMPASO 12,682 17
REMBOKEN 10,530 1-6
KAWANGKOAN 23,598 ' 34
TARERAN' , 20,659 3.0
| TUMPAAN - 17,487 2.6
TOMBARIRI | 19,234 2.7
SONDER - 16,886 2.4
TOMOHON : 68,528 T 4.y
TONDANO 40,268 5.8
ERIS = 17,572 . 2.5
KOMBI 11,911 17
KAUDITAN 27,404 3.9
AIR MADIDT 30,517 b4
PINELENG _ 25,922 3.7
WORT ' 23,153 3.4
DIMEMBE 39,220 5.6
LIKUPANG 31,225 hed
TOTAL 224,630 100
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i.2.2

respectively.

Land Use

In Rabupaten Minahasa, 257,079 ha of the current available land

use area, which is. appxoximately 59.5% of the #32,200 ha. total
area of the Kabupaten, is used. for Iiving purposes and -for industrial

activity of the’ nhabltants of the Kabupaten It is the ‘total

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

The current évailable land use area consists of 246,731 ‘ha of

- agricultural harvest area and 10,348 ha of re51denL1d1 area whlch_

are 96.0% and k0% of the current available 1and use  area

—

“The agricqlturalrhafvést'area consists of 49,021 ha of'paddy_field,

145,710 ha of pléntétion, and 52,000 ha of other cultivated area
which are 19.9%, 56.1% and 21.0% of the agricultural havvest avea

respectively.

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

the Kabupaten is plantation.
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1.2.3 Agricuiture

The cultivated area and food ctrop producéion in_Kabupatgn Minahasa
in 1984 wéie'._Sl,Zf&? ha and 268,853 ton respec_tivély_ as shown in
Table 1~2—4.  of food crops, the avea and pfqducfion of paddy,
which cdn#ists of Wet_pad&y:andfuplahd.paddy,' was 30,547 ha'and
142;304 ton respectively which are 27;6%.'and 52.9% of the total
food crops. -The ‘yleld rate of ’paddy production is 4,70 ton per
ha, Thus, paddy is the most predoﬁinant.agricuitural crop of the
Rabupaten. ' '

As the.table shows, avefage annual growth rates of area and produg-
tion of paddy in 1983 through 1984_WEre 0.7% and 5.1% respectively.
However'in the long  term both ateé and producfion are tending to
decrease. It is desirablé that..productivity of paddy increasés

and this depends upon the future development of irrigation.

The commedity crops, of #hich palm oil, clove and coffee are major,
are produced in the plaﬁtations. 'Thé area énd”production of planta-
tion crops in 1983 were 124,982 ha and 116,243 ton rvespectively
with current growth rates of 0% an& 4.5% as shown in Table 1-2-~5,
Thus the plantation crép ‘which is exported 1is an important
agricultural product. Some changes are expected consideriﬁg the

international balance of suppiy and demand.

The population of the agricultural sector which is ‘assumed from
the employment iu the Kabupaten is 64.2% of the total population

as shown_in'Table'l—Z—ﬁ.' Thus this is an agricultufal Kabupaten.

it is suggested that the kabupaten takes'steps to produce a highly
developed agricultural system by measures such as increase of double
crop fields, improvement of irrigation facilities and rearrangement

of the cultivated fields.
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Table 1-2-4

KABUPATEN : MINAHASA

AREA AND PRODUCTION OF FOOD CROPS

CULTIVATED AREA

(ha)-

29-9

YEAR AAGR

- ITEM 1979 1980 1981 1982 1983 1984 (%)
PADDY 43,584 46,707 . 45,313 43,068 . 30,371 30,547
OTHERS 84,596 71,996 72,130 63,822 84,019 50,690
TOTAL 128,180 118,703 117,443 106,890 = 114,390 81,237

PROPUCTION

. {(ton)

| | » . YEAR AAGR

ITEM 1979 1980 - 1981 1982 1983 1984 (%)
PADDY 202,777 195,203 195,872 177,603 135,460 142,304
OTHERS 142,615 ~ 149,110 172,273 170,268 189,451 126,549
TOTAL 345,392 344,313 368,145 347,871 324,911 268,853

YIELD RATE

(ton/ha)

- _ YEAR AAGR

ITEM 1979 1980 1981 - 1982 1983 1984 (%)
PADDY 4.2 4.2 4.3 4.1 - 4.5 4.7

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



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

Year + 1983
PROVINCE : SULAWESI UTARA - o , -
KABUPATEN AREA -~ PRODUCTION L AAGR (%)
(ha) -~ (ton) AREA PRODUCTION
MINAHASA S 124,982 116,243 0 : 4.5
Table 1-2-6 POPULATTION OF AGRICULTURAL SECTOR
PROVINCE : SULAWESI UTARA _ - o
KABUPATEN = AGRIGULTURAL "TOTAL  PROPORTION AAGR SURVEY
: SECTOR  POPULATION ' (%> (%)  YEAR
MINAHASA 452,000 - 704,024 - 64,2 - 2.0 1984
Notes : _
l. AAGR = : Average annual growth rate
2. Source : Kabupaten concerned with the study
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1.2.4

.Othef_Economic-Activities

Notable ‘economic activities exéludihg  agriculture in Kabupaten

Minahasa are fishery and livestock sectors,

The current growth of the fishery productionfpén_be seen in Table

below. -

1980 1984 ~ AAGR (%)
“catch (ton) 19,867 19,423 - 0.6
Notes : 1. AAGR . : Average annual growth rate

2. Source .: Kabupaten data

The recent catchs show no remarkable increase, however it is presumed

" that yearly approx. 13,000 tons éxcluding the consumption of the

Kabupéteh itself are exported out of the Kabupaten.

The following table shows the current growth vates of the livestock

'production.

1980 1984 . AAGR (%)
Production {ton) 3,025 | 4,779 12.1
Notes : 1. AACR : Average annual growth rate .

2. Source : Kabupaten data

As can be seen in the above table, this sector shows a high growth
rate and  yearly approx. 3,000 tons are presumed to export out of

the Kabupaten.

" Therefore this sector is ekpected to become continuously prosperous.
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1.3 Present Status of Kabupaten Roads

1.3.1

Outline of. Road Networks

In Kabupaten Minahasé a -national road called the *Trans Sulawesi-

Highway} starts from.iMaﬁado, .tﬁe capital of the Province Sulawesi
Utara, and runs across the Kabupaten from unorth to south. It leads
to the neighbouring Rabupaten Bolang Mongondaw through “Tomohon,

Kawanékoan, Tumpeah, Amﬁrahg, Worotican and Tenga.

In the central area of fhe Kabupaten tﬁe provincial roads form three
éircular"roads connecting with the said national road. The First
funs through Manado, Tondano and Tomchon, the second through Tomohon,
Tondano and Kawangkoan, and the third through Manado, Tumpean and
Kawangkoaﬁ.

The other provincial roadé are in the ﬁorthweast and southwest areas

of the Rabupaten. These roads lead between Air Madiri and Kotabitung

and between Worotican and Sinisir respectively.

The above national and provincial roads act as the régionaI trunk

roads of the Kabupaten and along these regional trunk _rbads the

Kabupaten roads form high density Kabupaten road networks. Exception
to this are the north end and the east coastal areas of the Kabupaten

because these areas are mostly covered by steep slopes.

'In general Kabupateﬁ'Minahasa is- one of the most developed Kabupatens

in terms of Kabupaten road networks.
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1.3.2 .Road-lﬁveﬁtory

From the road iaventory data prepared by the Kabupaten, the number
and total length of Kabupaten roads to be studied iﬁ' Kabupaten
" Minaghasa are coufirmed as 160 links and 1,470 Kn respectively. These

- figures ekclude.Kabupaten'roads with no data.

"According to the data the présent status of the Kabupaten roads

is as follows:

(1) Density of Kabupaten.Roéds
- The . density of the Kabupaten voads is ‘3.40 m per ha. This
is:distinctly higher than.the national densify of 0;4S.m per
ha and also higher than 2.;11 m per ha which is the. &enéity
in Jawa Island, excluding DKI Jakarta, as shown in the following
table. = Thus, -the Kabupaten is progréséive in density of

Kabupaten roads,

Total Length Area  Density

( km ) . " (ha)} " (m/ha)
- Kabupaten : Minahasa 1,470 432,200 . 3.40
Province Sulawesi. I . o
Utara : 1,470 432,200 3.40
Jawa Is.{Excluding 27,715 13,159,700 2.11
" DKI Jakarta) S : :

Indonesia - 92,038 191,944,300 0.48

Notes : 1, The value for the pfovince'is'the-total value for

the Kabupatens included in the study.

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

Bureau

(2) Rabupaten Road Surface Type

.The type of surface on the Kabupaten roads in the Kabupaten

is shown in Table 1-3-1.
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1-3-1 (1) EXISTING ROAD LENGTH BY SURFACE TYPE
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Table 1-3-1 (2) EXISTING ROAD LENGTH BY SURFACE TYPE
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(3)

The legend used in the table is as follows:
ASP s Asphalt : :
KRK ¢ Grave1/Stone/Telford/Waté£ Bound Macadam
TNH : Earth '
LL : Others

" Compatrisen of the proportions of surface type in the Kabupaten

with other regions is as follows:

ASP R | TNH/LL
Kabupaten : Minahasa _ 57.5 "7.8 34.6
Province : Sulawesi o : ' -
Utara 57.5 7.8 . 3406
Jawa Is.(Excluding 56.2 _ 25.0 - 18.8
DKI Jakarta) L
Indonesia 26.0 - 26.6 47. 4

Thus, iﬁ-the Kabupaten.fhe'proportion of Kabupaten roads Qith
asphalt, surface is much higher than that of TIndonesia and
even is higher than thét of Jawa Island. However the proportion.
of low grade roads  such as earth roads and others remains.

comparatively. ~ This means - that although the road classificaﬁion

-in  the Kabupaten - is rather high, further improvement is

desirable.

Surface. Condition:of Kabupaten Roads

The sﬁrface condition of the Kabupaten roads classified as
good, fair, poor and bad which are shown as BA, SD, 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 Ba&
Kabupaten : Minahasa 36.0 19.6 8.2 16.0
Province. : Sulawesi ‘ .

' Utara 36.0 . 19.6 28.2 16.0
Jawa Is.(Excluding 45.6 29.8 19.6 5.0
DKI Jakarta) '
Indonesia 43.5 21.8 21.1 i3.6

.29-16



EXISTING ROAD CONDITION BY SURFACE TYPE

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

Table 1-3-2-{2)
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Table 1-3-2 (3)

EXISTING ROAD CONDLITION BY SURFACE TYPE
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Table 1-3-2 (4) EXISTING ROAD CONDITION BY SURFACE TYPE

PROVINCE : SULAWEST UTARA ,
KABUPATEN : MINAHASA _ - _ m
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1.3.3

The surface condition 1level of the Kabupaten roads in the
Kabupatén is lower than both that of Indonesia and of Jawa
Island. The proportion in good condition 1s relatively low.
Accordingly there 1s yet scope for improvement of maintenance

in the Kabupaten,

(4) Terrain Conditions of Kabupaten Roads

The diffiqulty 'of road improvement 1is 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 Téble 1-3-3,

The proportions of terrain conditions in the Kabupaten are
51.0% flat, 41.0% hilly and 8.0% mountainous. '

There is no swampy area in the Kabupaten.

"Bridge Inventory

A bridge inventory showing the existing condition of bridges on
-the Kabupaten toads in Kabupaten Minahasa was prépared by the

-Kabupaten;

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

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

The inventory shown in TaBle.l-3-Q.ané.TaBIe 1-3-5 indicates a total
of 48 bridges with a total length of 397 m of which 9 or 18.6% are
timber and 30 of 62.5% are conéreée. Steel bfidges account for.
only 9 or 18.6% of the fotal. On the otﬁer hand, 10 bridges with

a total length of 2,212 m are required to be newl? constructed,
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Ta.ble 1-3-3 (1) EXISTING ROAD LENGTH BY TERRAIN CONDITION
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Table 1=3-3 (2) EXISTING ROAD LENGTH BY TERRAIN CONDITION
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Table 1-3-4 NUMBER AND LENGTH OF BRIDGES

PROV : GULAWESI UTARA KRB 1 AINANASA
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Table 1-3-5 NUMBER OF EXISTING BRIDGES BY BRIDGE TYPE

PROV : SULAWESI UTARA KAD & HINAMASA
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The number of existing bridges by span length is as follows:

‘Span Length (m)

{ g;_ (8 Qo Qa2 (s (6 8 (20 (99. Total

Bridge Type

Timber 23 2 - 1 - - - o 1 g
Concrete 3 9 14 1 - =1 - 1 1 - 30
Steel Tt 2 1 3 1 - - - 1 - 9
- Others - - - - - - - - - - -
Total 6 14 17 4 2 - 1 - 2 2 48

Thus, most of the existing bridges on the Kaﬁﬁpaten roads are
concrete, and the majority of spanlengths is within the range of

5mto 8 m.
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1.

3.4

Tratfic

Inventories of the average daily traffic (ADT) on. the Kabupaten

roads in Kabupaten Minahasa were prepared by'the'Kabupaten and are

. shown in Chapter 2.

From -the inventories, total value of average daily trips by vehicle

type and their proportions in the Kabupaten in 1985 are summarized

as follows:

SEDAN BUS TRUCK . MOTOR- TOTAL

. CYCLE
Total Trips 3,270 1,406 1,395 3,514 9,585
Proportion (%) 34.12 14.67 14.55 36.66  100.00
Source : Bina Marga Inventory

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

SEDAN BUS TRUCK MOTOR- TOTAL

. _CYCLE
Proportion (%) 2.35 18.01 8.86 70.78 100.00

Source : Kabupaten.

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

From the above tables the fbllowing.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
regisfered vehicles are importaﬁt~ basic data,  However the data
obtained for the study was traffic count data for each road link in

1985 and of low reliability.

Therefore the future traffic volumes are estimated by the calculation

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

2.1.1 Traffic Growth Rate

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

calculation process.

Growth of Production Basis QA":

\ /Annual Population Growkh  Growth of the Total
of the Kabupaten X Qultivated Area

Growth of ?roductivity "B" 4
' \/[Erowth of the Total  Growth of the Paddy

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

w ;\/m'

Traffic Growth Rate GR =Final adjusted figure:

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

Results of the estimatibh are ghown in Table 251-1.

Table 2-1-1 TRAFFIC GROWTH RATE ESTIMATION
PRV - ¢ %ULANE I UTARA KAB - 1+ MINAHASA
A frowth Rate of Fopulation ; 2.60 (L)
1) Growth Rate of Cultivated Area e 0,50 (L)
) Browth Rate of Rice fisld : 0,70 {4

M. Browth Rate of Rice yield rate
EY  Growth fRate of GDF / capita

H.00 (4}
5.0 47D

- ey

a)  Geomptrical Mean (A x B ) S 1.28 (2)
b} Geometrical Mean (C 2 D) : 2.5 OO
¢} Geometrical -Mean { a x b ) H 2.03 (%)
o) Geometrical Mean ( ¢ # E ) 3 L5 ()
TRAFFIC GROWTH RATE : ZLHS L
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2.1.2 Pregent and Future Traffic Volume

The future trvaffic volumes on the Rabupaten roads in 1998 for the

Project life time of ten years were estimated by the following

formula
Tn = Te (1 + r)n
_ whefe 1
T s Fuﬁurg traffic Vvolume n years later

Te -+ Traffic volume in 1985

r

-

Traffic grbwtﬁ rate

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

volume in 1985.
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Table 2-1-2 (4) 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 Kﬂbupaten road due
to the Project was made by analyzing the direct benefiL i e. the
VOC reduction benefit, which was estimated by comparing "with
project" and “without project" baged upon the future traffic volume
on the road. However for the following road lihké'it was decided

to éstimate the indirect benefit through the producer's surplus

"bhenefit.

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

equxvalent 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 Lhe VOC reduction benefit was estimated

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

Table 2-2-1 VEHICLE OPERATION COST ON KABUPATEN ROADS
B | _ ' (kM)

SURFACE .  CONDITION SEDAN .  BUS  TRUCK  MOTORCYCLE

ASPHALT  GOOD © 104.7 86. 2 85.4 15.9
"Fair 125.5 101.0 98.0 . 18.2
Poor - 164.1 135.2 138.5 22.8
Bad 222.1 202.0 205.0 29,1

GRAVEL Good 125.7 . 101.4 102.5 18.5
Fair 145.0 124.6  127.1 21.1
Poor 198.6 172.6  178.4 1 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 (2)  FUTURE TRAFFIC VOLUME ESTIMATED
BY THE PRODUCER'S SURPLUS
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Table

Benefit

The bepefit 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 ﬁhe estimation method utilized
“and III A, UI1 B~1, III B~2 and III C show the road classification.
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3.1

3.1.

3.

1.

1

2

Chapter 13 ERGINEERING

Design Criteria and Specification

Geometric DeSLgn Crltezia

Lurrently a . technical standard for’ imprcvement of Kabupaten voads
i.e. PETUNJUK TERNIS INPRES PENUNJANGAN JALAN KABUPAThN, TAHUN
1984-1985 is established by Bina Marga. - '

The geometric d951gn criteria in the above standard are ‘recommended
to be adapted in general for the Project, Following dlSCUSSlOﬂS
with Bina Marga, exceptions to this are allowed for Pavement width
and pavement type to minimize the construction cost of the Kabupaten
road 1mprovement, if necessary. 1he geomelric design criteria adopted
for the Project are shown.in Table 3-1-1. " The typical cross sections

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

“Loading Specification

'The LOADING SPECTFICATIONS FOR HTGHWAY BRIDGES BY D}RECTDRATE GENERAL

BENA MARGA is used in prlnclple as the basic spec1f1cat10n of loading

and the ZECHNLCAL SlANDARD FOR KABUPAEEN ROADS complled by Bina

VMarga shows that the design live load for br;dges on.Kabﬁpaten veads

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

.w1Lh Blna Marga thé following loads: were “decided as the dESlgn live

. 1oads Eor the standard brldges of Kabupaten roads:

a. 50% of B1na Marga live load (herexnafter BM )0) is app11ed for

concrete and timber bridges on roads of TII A classification.

k. 10-teon 'trqck load is. applied for timber .bridges on voads -of

T1L B-1, -TII B-2 and III C classification.
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- 3.2 Pavement Design

3.2,1 Design Conditions

Erdm.the EHginéering data prepared by the Kabupaten it is noted that
the pavement “structure of the Rabupaten roads seems to have been
~detéermined without adequate designé, therefore the Kabupaten roads
generally have insufficient capacity. The standards generally used
for highwgy pavement désign such=a§ Road Note.29, Road Note 31 and
AASHTO. are mnot suitable for Kabupaten roads with small traffic

volumes ahd‘loads?

Therefore formulae suitable for the. pavement design' of Kabupaten

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

The following are important factors for the design of pavement

thickness.

1) Design Traffic Volume

As the pavement thickness is designed for each road cléssifieation
the deesign 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
III B-1 - 500
III B-2 ' 200
II1 ¢ : 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

" testy on the Kabupaten roads.

CBR of the laterite is generally in the range'of CBR &4 to 10.
However site CBR tests shpuld be conducted before construction to

finally decide the pavement thickness,
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3.2.2 Pavement Structure

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

Kabupéten roads.

Fig, 3-2-1 S PAVEMENT STRUCTURE
U (em}

. o ROAD CLASSIFICATION. '

11 A S L ue-2 Ui c
IR - -
st | % o
. e ©
6 o s| & 1

r

SURFACE DRESSING (ASPHALT)

BASE COURSE (CRUSHER - RUN) -

w

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

3.3.1

Standard Bridge

There are so many bridges. to be improved or to be comstructed on the

Kabupaten roads in the Project Area that it is very difficult to

prepare.. an individual design for each _bridge. Thgfefore,

_standardization_fis recommended as being necessary for the _bridgé

design with' conclusions as described below.

(1) Bridge Type

1)

2)

3}

- Superstructure
The following two types have been finally selected with the
agreement of Bina Marga after studying the actual rural
conditions of bridge construction. Fig."S"S-l shows the
drqss'sections of standard types. | .
a. Timber beam ‘bridge - (hereinafter timber bridge) for
roads class III B~1, IIT B-2 and III C. '
b. Reinforced concrete T-girder bridge (hereinafter
RC-bridge) for roads class III A, o
Substructure
Taking  account of the actual combinations of super and =
substructure types mnoted from the field survey, the
.following two typeé are recommended as standard because of
ease of construction and economy.
a) Timber pile bents for timber bridgé
'b) Rubble in Mortar masonry for RC'bridgé
Foundation

There is no information of | subsoil " conditions in the
inventory data. However, ﬁimber' piles. of 20 em 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 adéquate for.the

condition of the foundation materials.
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3.3.2

(2) Bridge Width

(3)

The effective bridge widths for the standard bridges have been
decided as follows through ~discussions with Bina = Marga

considering the actual width of Kabupaten roads:
a) Timber bridge: 4.0 m in general

b} RC bridge : 4.5 m in general

Span Length

The range of.épan lengths are determined as:

-2) Tiwber bridge: 3.0, 5.0 and 8.0 m
b) RC bridge ¢ 3.0, 5.0, 10.0 and 15.0 m

Other Structure

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

are recommended as standard structures.

(1)

(2)

Culvert

The following two culvert types have been adopted for the

transverse drainage.

a) Reinforced concrete pipe culvert ¢ 80 cm

b) Rubble in mortar box culvert with RC slab 80 cm X 80 cm

Retaining Wall

The following two types of retaining walls have been adopted
because of ease of construction, economy and familiarity in

Indonesia,

a) Rubble in mortar retaining wall

b) Timber retaining wall
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Fig, 3-3-2 STANDARD CULVERTS
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Fig, 3-3-3

STANDARD RETAINING WALLS

TIMBER RETAINING WALL
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"3.4 Selection of Equipment Types

From the vesults of compariéon of two types of Kabupaten road
construction méthpds, i.e. equipment intensive method and labour

intensive method construction methods for major works were bagically

- decided as-shown in Table 3-4-1,

Table 3-4-1 CONSTRUGTTON METHODS FOR
MAJOR WORKS

- METHOD WORK TYPL

Earthvork, Base Course and

Equipment Intensive
' Subbase Course

Labour Intensive’ Sur Face Dressing, Drainage,

' Bridge and Other Structures,
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3.4.1

3.4.2

Points to be Gonsidered for the'Selection

Pull consideration was given to the followxng points in studylng the

selection of equlpment type.

:

b,

d.

€.

g

Most of the conmstruction in the Pro;ect is pavement works for
road improvement.

The pavement Width adopted is equal to or less than 4,5 m and
therefore large sized equipment is omitted from the selection
process. ' Co

Equlpment should be capable of with atandlng the ‘heavy ra1nfa11

and poor soil quality.. Equipment for construction in - BWampy

areas is considered if necessary,

Uniformity of equipment types--with_ existing équiﬁment is
considered to facilitate repair of the eqﬁipment in the
provincial work shop.

Since the scale of the construction is small and traﬂsportati&n
of equipment will frequently be necessary, wheel type equipment
has been selected as much as possible as this can move by itself

or by being towed.

The road like to be improved are scattered all over the

Kabupatens and therefore a low bed truck or equivalent is

necessary for transportation 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 respectively.
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Table

3-4-2

EQUIPMENT

OF ONE WORK GANG FOR MAJOR

'PYPES OF WORK

TYPE OF WORK

1.

Sitencléaring-ih Light
Bush '

Exehvation“& Embankment

i) Normal Fill

ii) Fill By Borrow
" Material - :
iii) Fill in Swamp -

iv) Excavation to
Spoil

. Subgrade Preparation
. Subbase Cauvse

. Base Course -

. Cement Staéilizing

. Surface Course

. Councrete

1-
3~

1-

1-

EQUIPMENT REQUIRED

Bulldozexr 90 HP
Dump Truck 3.0 Ton

' Bulldozer 90 HP

Vibratory Roller 4.0
Ton (D&T)

Bulldozexr 90 HP
Dump Truck 3.0 Ton

Swamp Bulldozer 90 HP
Water Tank Truck

_4,000_Ltr

Bulldozer 90 ne

- Wheel Loader 1.2 m3

‘Motor Grader 75 HP
Vibratory Roller 4.0

Ton (D&T)
Motor Grader 75 HP

" Vibratoxy Roller 4.0

Ton (D&T}
Motor Grader 75 HP

Vibratory Roller 4.0

Ton

Portable. Crusher/Screens

30-60 Ton/H

Motor Grader 70 HP
Bulldozer 90 HP
Wheel Loader (.2 w3

" Plat Bed Truck 3.0 Ton

Asphalt Sprayer
8§50 Ltr
Tyre Roller 8-13 Ton

Portable Crusher/Screens

30-~40 Ton/H

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

3.3 Hp

1

1-
i-

1~

|-

- Water

- Water
_ 4,000

Wheel Loader 1.2 m3
‘Water Tank Truck
4,000 Ltr

3

Wheel Loader 1.2 m

- Vibratory Roller

4.0 Ton (D&T)

Pump Truck 3.0 Ton

_ Tank Truck
4,000 Lty
Tank Truck
Lty

Water

Tank Truck
4,000 '

Ltr .

Vibratory Roller
4,0 Ton (D&T)
Road Stabilizer
Water Tank Truck
4,000 Lty

Flat Bed Truck
3.4 Ton

Flat Bed Truck
3.0 Ton
fland-Guided Vibratory

‘Roller 1000 Kg
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 Table 3wﬁf3 EQUITMENT OF ONE WORK GANG FOR MAINTENANCE

TYPE OF WORK

_ EQUIPMENT REQUIRED

Road

Bridge and Other Structure

1- Motor Grader ,

1- Tyre Roller 8-15 Ton

‘1- Hand-Guided Vibratory Roller 1000 Kg
1- Flat Bed Truck 3.0 Ton

1- Dump Truck 3}6 an _

“1- Flat Bed.Truék With Crane 3.0 Ton
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3.5 Workshop and Laboratory

3.5.1 Policy of the Kabupaten wﬁrkahép

3.

5.

2

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

the workshop is to. c0pe ‘with requests from the . construction site.

The main service ‘will be .routine maintenance while the secondary

Service will be light repairs which can be carried cut by changing

patts. Dismantling and assembling of units which need. setting or

ad justment using gpecial equipment or faCLIities 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'workshoﬁ are as follows:

1) Administration for and storage of equipmeﬁt

2} . Routine maintenance and light repair of equlpment

3) Storage and supply of spare parts

4) Operation of equipment. including crushing plant.

Workshap Equipment and Tools.

Table 3-5-1.

'Equipmeht and tools for the workshop are recommended as shown in

Table 3-5-1 WORKSHOP EQUIPMENT AND TOOLS

DESCRIPTION

QUANLITY

Upright Drilling Machine
Electrie Hand Drill

Electric Portable Grindef

Disc Grindetr

Bench Eiectric_Grinder
Engineer's Vice

DC Electric Welder with.Engine
Portable Hydraulic Jack, Scréw Head
Hydraulic Jaclk .

Grease Gun

Suction Pump for 0il Recovery

lligh Pressure Grease Pump
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3.5,

3

DESCRIPTION - . - QUANTITY

‘Mechanics Tool Set, Heavy Equipment

Portable Air Compressor -

Drum Opeéning Spanner
Silicon Normal Charger -
Tyre Changer'Air Operated.
Tyre Service Tool Set
Tyre Pressure Gauge
Automatic Tyre Inflator

Plug Cleaner and Tester
Mechanics Tool Set, Large Vehicle .

Electric Cord Reel, 15 A, 50 m
0il Measure,'Polyéthylene
Funnel 200 mm, Steel

Hand Truck (Cart), 4-Wheel
Nylon Sling, 10 ton .

Chain Block, 1 ton

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

T T S TR~ T TS U J P PO

Generator

Laboratory

For quality control of construction in the Project it is recommended

that a laborétofy is provided for each Kabupaten. For.. each

laboratory, provision of laboratory test equipment for the following

tests is recommended:

- Physical chavacteristic, compaction and Strength' tests for

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

In  the laboratoary a fixed water tank .should be provided for CBR

tests and curing of concrete specimens.
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. The proposed laborétory equipment is listed in Table 3-5-2.

Table 3-5-2 LABORATORY TEST EQUIPMENT

DESCRIPTION : . - . QUANTITY

Soil Moisture Test Set (JIS A1203)

Liquid Limit Set (JIS A1205)

Plastic Limlt Set (JI§ AlZOé)

' Compaction Set (JIS A1210)

CBR Laboratory Set, Mechanical (JIS A1211)
Sand'DenSify Apparhtus (JIS A1214)
Agoregate Test Sigye Set

Portable Gone Penetrometer

Coﬁpression'& Bending Test Machine

Cylinder Mould (JIS Al132, 1108)

B I - R i T e e e = T = =

Siump Test Apparatus {J18 Allﬁl)

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

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

Table 3-5-3 SURVEYING EQUIPMENT
DESCR[PTLON' QUANT[TY
Tfaésit - 1
Level 1
Staff ' 3
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Chapter 4 CONSTRUGTION AND MAINTENANCE COST ESTIMATIONS
4.1. Unit Price’

With regard to the unit prices of mafériaié and labor, the data were
‘collected from each Kabupaten through Bina Marga., The collected &ata
were compared with those of Jakarta using BAHAN BANGUNAN'DKI;JAKARTA
MAY & JUNE 1985 compiled by PUSAT INFORMAST TEHNIK PEMBANGUNAN, and
then finalized. o |

4.1.1 Ynit Labour Price

The unit labour prices of Kébupaten,'Minahasa and other Kébupatens

in Sulawesi Utara Province are shown in Table 4-1-1.

“Table 4-=1-1 UNIT LABOUR PRICE

. ' : . _ (Rp)
KABUPATEN MAN SKL CAP MAS LAB DRIV OPE
' : “LAB ' : '

' Minahasa 3,500 2,500 4,500 4,500 2,750 4,000 5,000
Average 3,500 2,500 4,500 4,500 2,750 4,000 5,000
Notes.:

MAN : Mandur

SKL LAB : Skilled Labour

CAP : Carpenter

MAS : Mason

LAB : Labourer
" DRIV : Driver

OPE :+ Operater
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4.1.2  Unit Price of-Materials

Table 4-1-2 shows the unit price of materials for Kahupatep'Minahasa

_togethef with for other Rabupatens in Sulawesi Utara Province.

Table 4-1~2 UNIT PRIGE OF MATERIALS
B T _ (Rp)
MATERIAL UNIT MINAHASA AVERAGE
Bitamen L. 350 350
Asphalt : L 800 800
Gasoline - L 250 250
Sand M3 3,500 3,500
Cement : bag 4,000 4,000
River Stone 3 5,000 5,000
Steel moulds Set - 8,000 8,000
Timber M3 170,000 170,000
Paint L 1,500 1,500
Réiﬁforcing Steei. Xg 900 900
tying Wire - ‘Rg 1,100 1,100
Equivalent Royalty M2 © 250 250
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4.1.3 Mourly Equipment Cost

The hourly equipment cost for Kabupaten is éhown'in Table 4-1-3,

Table 4~1-3
HOURLY EQUIPMENT COST
FROVINCE r SULAKESI UTARA
EARUFATEN 3 MINAHASA
( UNIT 3 Hp l {6'85 >

CODE EDUIPHENT HAHE ELASS ({{{( . LOCAL COST ))))) ({{{L FﬂREISN COST 3333 TOTAL
- NO ' ' ONERSHIP UPERAIIGH SUB IDIAL OWERSHIP GPERATEOR SUB -TOTAL - COsT
Bulldozer 120 He 50 13,967 14,347 ?,7&9 1,039 8;805 23,125
Bulldozer /Ripper - 120 HP B3 14,993 15,37 8,49%. 1,398 10,097 25,473
Swaap Bulldozer 120 W . 400 15,238 15,630 8,87% 1,670 10,549 26,187
Bulldazer: - 20 Hp 22 9,531 9,783 &514 . 857 5,5 153M
Bul ldazer (Ripper R LR S [ 10,4 10,39 5,299 996 . 5,295 16,hed
Bul}dozer 85 Hp i 69 1,087 3,49¢ 47 3,96 11,053
Bulldozer /Ripper 435 Hp 172 7,384 7,95 (3,819 114 4,357 12,093
Swamp Bubldozer 90 Hp o8 10,120 16,358 a8 93 by31T 16,635
Swasp Bulldozer 63 HP 183 7,44 1,391 4,089 .- 781 4810 12,207
Hotor Grader ' 110 WP 02 12,013 12,385 8,913 1,308 8,220 20,408
Motor Brader 75 HP- s 8,211 8,497 L1 958 5,677 L4184
Motor Srader’ 85 HP- 194 1,210 7,464 1,299 808 5,107 12,571
“fload Stabilizer : - K=1850 ma n 3,430 3,817 8,594 A3 9,025 12,842
Viiratory foller © 4ton I3 3,435 3:766 2,999 3 3,286 7,052
Hand-quide Vib. Rabler 1000 ¥g 8 452 156 B L 1 A 1| 879 16N
Tire Roller = B-15 ton- 4 8,27 8,365 3,004 03 3,209 11,51
Vibratory Roljer (D&1) 4 ton 31 3,438 3,768 2,899 373,28 1,052
tland-guide Vib. Reller 500 Ko 49 445 514 800 7 b21 1,133
Rough Terrain Crane 10 ton 152 14,087 4,541 10,039 - 735 10,794 25,139
Hydraulic Excavatory Wheel 0.3 gl 1Bs . 8,380 8,765 i,10¢9 549 8,658 13,473
¥heal Loader 1.2 83 3b 9,086 9,802 1,019 338 7,987 171,35¢
Hheel Loader 0.3 a3 - 103 3,18 3,287 2,269 303 2,512 3,859
Yater Tank Truck 4000 ftr, 160 3,182 3,282 Y 133 992 §,214
fuel Tank Truck " K000 1tr. 192 3,188 3,290 fa2 123 - 1,007 5,297
Duwp Truck 3.0 ton 170 - 3,940 - 4,140 f,449 209 1,679 3,788
Flat Bed Truck with Crane 3.0 ton ‘18 3,429 3,503 1,716 1% 1,845 5,348
Dusp Loader Truck _ 12 tom 173 21,395 21,568 3,038 124 3,968 23,534
Bump Truck - 5.0 ton 252 4,521 6,773 2,189 3tz 2,50 9,214
Flat Bed Truck 3.0 ton 16 2,943 3,019 - 563 LV 605 3,024
Portable Crusher/Screening  30-40 t/h Bag  23,52] 24 367 18,800 2,584 21,314 45,668
Concrete Hixer 4.3 8} 21 2,905 3,12 5,800 433 5,833 8,959
Hater Pump 200 1/pin 22 92 34 168 6 194 508
Concrete Vibrator . 3.3 4P ] 23 263 no 2 75 138
psphalt Sprayer 830 ttr, 131 817 935 1,01% 143 1,184 2,099
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.2 Ynit Cometruction Cost by Work Type

4,2.1 "All Works Except Bridges

The unit consttuntion ecosts by work type, excluding bridge conatruc-
tion costs, have been estimated uaing the . combination of equipment
described in Clause 3.4 and the unit prices already Jieted.  The

repults are summarized in Table 4-2-1,

Table 4-2-1  UNIT COST BY WORK TYPE EXCEPT BRIDGE WORK
FROV - @ SULAWEST UTARA KAER 3 MINAHABA
it}
I TER _ i LOCAL ‘FOREISH ToTaL
Bite Clearance in Light Bush w2 (1 9 7.
" Gubgrade Preparation : o2 U " 35
Koreal Fill : : a} I 7d] B 2,78h
Fit} in Swazp . 3 2,860 1,055 3,015
Norwal Excavation to Spoil o L9 524 1,643
Sub' Base 'Course . o &} 3,409 §,351 §,960
Base Course : a3 4,750 2,304 7,254
Shoulder - ' 02 e b LT
fisphalt Patching : x? A 1,47 5,894
Surface Dressing (Single) a2 &89 680 1,348
Burface Dressing {Double} 7 g8 1,071 1,90%
Earth Drain . ] L1896 1y 1,303
Earth Drzin in Swanp lby nathinel - &} 1,396 415 - 1,87
Pipe Culvert DROea & 30,519 45,715 96,634
Haspnry Culvert (B0xBDcal . s 72,228 37,547 109,795
fetaining Uall and Ring Hall {Tiaber} 8 16,789 Pl 17,235
Retaining Hall and Wing Wall lHasunry) &} 51,939 11,513 63,452
fabion Prntectlan al 11,203 S Vi 1,3
Hanual routine naintenan:e of road Ks 195,728 7,260 202,988
Aoutine maintenance of earth road Kn 109,404 37,344 47,448
Routine wainktenance of gravel road ] 217,962 - BA, 20 306,189
fioutine aalntenance of asphalt road Ka 444,700 He, 700 389, €00

O D3 2 Y R T T T T PR P R e o 1 S R D A D e oy e O B3 oy a7 k7 o o P e P e
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4.,2.2 Bridges

‘The unit constructlion costs by bridge type dincluding the cost -of
demolition of existing bridges ave shoun in Table 4-2~2.

~Table 4-2-2 : BRIDGE GOST

PRIV ¢ SULAKEST UTARA EAB & MINAHASA
irpl
I'TEH : UNIT  LOCAL  FOREIEN T0IAL
Superstructure {TisberjSpan Jagl0T} - LY, 61,083 245 43,539
Superstructure (Tinbery8pan Sayt0T) @2 61,659 2,113 - 0312
Buperstructure {TinberjSpan Bag107) a2 89,618 3,548 93,185
Superstructure {TisberjSpan 3a;BH30) a2 75,74t 3,038 18,779
_ SBuperstructere {Tisber)Bpan S BN30)- at H2,689 3,20 85,985
Seperstructure. {Tisberj5pan 2ap5N50) . LY (!} 473 109,045
Superstructure (Concrete;Span- 3a;BHS0! s? 43,155 95,343 140,508
Superstructure {Concrete;Span. apBiE0) - 82 55,051 . 104,841 173,292
Buperstructure (ConcretejBpan Ba;BSO0) n? 48,459 114,207 184, bbb
Superstrutiyre {Contrete;Spanioa;Bise) a2 H,142 132,082 204,804
Superstructure (ConcretejSpanlSejBNS0) 22 80,437 155,660 235,817
Gubstiucture (Plerjfor Tieberyiofl - Ha 532,007 22,603 S34410
Substructure (Abubjfor Tisberjiof) HO - 1,447,247 119,304 1,564,551
Substructyre (Pieryfar Tisber BHS0) 1] 787,414 #4222 B1§,B38
Substructure (Abutyfor Tiaber BRSO KB 1,435,943 30,625 1,748,568
Substructure {Pierjtor Concrete;BHS0H NG 1,963,878 {57,848 2,421, T
Substructure (Abutyfor Concrete;BHS) NG 4,170,765 - 967,343 5,138,308
Deaotition of Bridge {Visber-}Tisber} ¥ Io,B98 1,018 17,916
Desolition of Bridge {¥isher-)Contrete) 82 15,898 1,018 7,914
Deaslition af Bridge (Concrete) @l 99,288 73,210 172,498
fainterance of Tiaber Bridge (New) LH 16,927 8 11,825
Hatntenance of Concrete Bridge (Hew) wl 2,297 2,730 5,027
Haintenance of Tiaber Bridge (Exist) #2 9,76b 2,79 12,040
Hatntenante of Concrele Bridge {Exist) H 8,782 2,394 7,153

____________________________________________________________________________________________________
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Ghapter 5 RESULTS OF ECONOMIG FEASIBILITY EVALUATION

5.1 Preliminary Screening

The -road links to be dimproved should._be  éffective 'fof dévelopment

of the Project Area. -The xoad links where improvements were assumed

to be inefficient for development of:thé.Project Area were generally

screened out using the following cut-off criteria.

(1)

(2)
(3)

(4)

(5)
(6
(7

(8)
(9

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

with the trunk road unetwork.
Roads mot connected to the network at any point

Unpreferied rpéds, due: to poor suitability' for transportation
compared to other existing alternative roads serving the same

purpose.

Road in good condition according to the Bina Marga road inventory
which 1lists improvement projects carried out in the last two
or three yeérs . '

Roads with asphalt surface in good condition

Urban roads, except thosaIforming part of a longer route

Roads serving single large organizations rather than the general

public

Roads with no inventory data

Kabupaten roads also assigned as provincial roads

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

in Table 5-1-1.

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

RABUPATEN : MINAHASA

CRITERIA NO ~ ROAD LINK NO

(6) 110,111,112,114,115,116,117,118,119,120,121,122,
123,124,125,126,127,128,129,130,131,134,136, 145

(8) 10,77,78,80,90,132,138,143,146

(9) 05,31,36,45,46
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5.2 Ewvaluation

5:2-'1

5.2.2

5.2.3

Primary Analysia

The Kabﬁpaten 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 coéts._- 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 Analyais

From the infeasible road links evaluated by the primary analysis,
road links where the IRRs were between 1% and 10%, i.e;:road links
which could become feasible if ' down gréded by one rank, in
classification were down graded'gnd the.costs re-estim&ted. Using
these cdsts, a secondary analysis:of IRR ﬁas-carried oﬁt. Road links
where these’ IRRs ‘were . then more than 10% were also defined as
feasible links. This reflected that even ‘though the road

classification was rather low the road link should be improved,

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

Ranking of'Feésible_Road-Links

From the results.of the primary and secondary analysis, road links
where - the IRRs were more than'lOZ.ﬁere selé@téd'and'their NPVs and
B/Cs were estimated., The rénking of féasible'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 gs .shown in Table
5-2~3,
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Table 5+2-1 (1) RESULTS:OF PRIMARY ANALYSIS

PROVINGE 1 GBULAWEST UTARA  KABUPATEN 1 MINAHABA

....u.-..-.--.--.-----.-...-...-.-....-.-..-.-..-.-..\-.-.....-.....»-.-..-—.muqm-...g--._n..._.au.uu‘-m—m-q.-_.--.mm...,_w

LINK NO LENGTH cLass IRR{%) RFNAPR
ey 2} 4 Km . 1118“2 _4 a7a MG
b 4+] 17 Em 1101 . A1.3a4 . VOG
89 12 Emo I11R~-2 . 32,484 Gurplus
74 2% Ke o ILIR-2 . 728,489 Burplus.
H ) 27 km nip-2  27.261 HBurplus
Bé& 39 Eno . 11:18-2 b &G Surplus
51 1% K 111p-2 25.61% voo
72 18 Em o 111B-2 - 2T, 237 S Burplus
67 8 Hm 11IB-2 . - 22.438 wac
4% B Bt R i 3 ;18 3 20881 voe-
82 27 Km 11182 20.80% VOO
T 24 K T1IB-2 18,274 - Burplus:
157 15 K 11IR-2 47,972 Gurplus
79 10 Ke 1i1g-2 17,201 ‘Burplus
58 12 FEm O 11iB-2 ik, 783 Surplus
151 15 1Hip-2  15.531 Burplus
21 S A T Irip-1 t5.347 S Barplus
13 12 Em I1ip-2 _14.287 Burplus
47 7 Em 1116 13,429 Surplus
48 14 Hm 1rie-2. .50 SBurplus
w7 1% K 1116-2 7.7 Surplus -
B3 10 Em 11IR-2 7.013 Burplus
L&D © 12 K I1r1g-2 &. 577 Vo -
139 20 Em rig . . 5.082 S Burplus
76 14 ¥m 111 5. 695 Burplus
gl 22 Em 111e-2 5. 297 Surplus
140 10 Km I11B-2 5,050 Surplus’
24 14 Km LG - - 74,540 SBurplug
&4 10 Em T1Ic 2,878 Surplus
156 85 Em- I1iC 2.26b6 Surplus
105 15 i C1iip-2 1.5867 Surplus
3 C 5 Em 1110 © 1.as4 Bwrplus
7% 13 i 11 0,387 SBurplus
38 11 o rire-2 - o,078 vioc
39 ?okm 1110 0,078 | SBurplus
a0 EF Hn i 0,076 Surplus
11 12 Em I11E=-2 0,078 - Burplus
42 12 #m [ric 0,078 Surplus
3 4 Em 1TIC 0,078 Burplus
44 24 Em It1e-1 0,078 vore
& -5 Em 111c 0.078. . Burplos
7 a K 11ic 0.078 Surplus
£ 1t Em Imic 0.078 ‘Burplus
G 5 iKm G 0,078 Surplus
? 2 ¥m I1IE Ga.07g Surplus
o 2 {m 111C . 0.078 CSurplus
53 & Fi 1110 GLO78 0 BSurplus
g1 . {4 1n t{re—2 0,078 - vz
55 8 Im 11162 0,078 VO
14 7 irip-2 0. 073 S Buwrplus

et g e e 8 Py i A s R e b e bl ek S A Ak FAT ) Al i . e =t 2w e e U St 3 1y e = e T e P
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Table 5-2~1 (2)  RESULTS OF PRIMARY ANALYSTS

FROVINCE 1 BULAKESET UTARA KARUPATEN 1 HINAHAéﬁ

et e e PR, - N Bt e b g .
o N A D M M ke Sl P 1 s Nk e e g g 2 B B A R e A o8 o et

LINK NO LENGTH ol.ass IRR () REMARI

e e T Al ot o r7 et 0% L0 8 3 Sk ot i 1 G B A 0 B Bt 8 s i 4k e ok ek o ey . o o L5048 S 5 o 2 it

n? © 4 K -2 - o,078 Ve
1z 15 Km 1ie-2 0,078 | Burplus
a7 d9dae 0 1IIC . 0n7e Burplus
a0 S Em o TIIR=2 . 0L07e Burplus
C Al 10 Em rp=-2 0078 Vo
42 b6 Em T2 .078  Burplus
43 11 Kin e 0.078 Surplus
2 S0 T Em 11IR-2 0.078 Burplus
&t 3 111p-2 0,078 Vo
bé 10 K I11C - 0,078 Surplios
14 4 H THIE. 1,078 Surplus-
Rl 7 Km 111C 0,078 Burplus
&% % e . 078 Burplus
70 24 Em 11gp~2 Q. 078 Surplus
15 & Km 1116 D.078 Burplus
14 & K RRpLY 0078 Burplus
73 ti Em C1RHIT Conn7g Burplus
74 7 1110 G, 078 - Burplus
17 12 Km 111B=-2 . 0.078 Burplus.
18t 8 in 111 0,078 Syrplus
19 1§ I o I1Ig-2 0.078 v
20 4 Em 11ic 0.07d Burplus
21 17 Kin g2 0. 078 Burplus
22 13 k. I11R-2 . 0.078 Burplus
a4 11 Em ITIE 0,078 Burplus
BS & 1112 £, 078 VoE
23 . T Em ITiG 0.078 Burplus
7 11 Em O IRIE 0,078 CBurplus
B8 4 Em ITic 0.078 Surplus
24 S0 Km 11 ‘0.07B Burplus
i) ' & K 1I1ip-2 - G.78 0 VoG
9z i3 Em 11102 0.078 Gurplus
3 5 Km rric 0.078 Burplus
24 T Km 1T ' 0,078 Burplus
i 18 Em 11182 o. 078 Burplus
B 12 Hm 111G : G.078. HBuwplus
a7 a4 kmn I11€ 0,078 Burplus
78 2 ¥ 111 0. 078 Burplus
Ly 5 Hm 1116 0,078 Surplus
100 3 Km 111 0,078 Surplus
104 159 Em Irip-2- 0,078 . viiG
1oz I Em 111E 0,078 Surplus
103 A i 171C 0. 070 Burplus
14 B Hm 11ic L 0,078 Surplus
4 & Fm iiic .07 Burplius
104, 3 Km 111E-2 0,078 vae
107 =7 Em 1110 0,078 Burplus
2y & b 111C G, 078 Surplus
107 2 Em rric 0,078 Burplums
Rk 2 Em LRSI 0,070 Surpins

e e i s e 4 1m0 e b ek Yo 2o e 28 1 A Ak A2 2 i ot e e & b S o i A7 4 £ D Fm A Pt o e e ot
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Table 5-2-1 (3) RESULTS OF PRIMARY ANALYSIS

FROVINGE ¢ BULAWEST UTARA - KARUPATEN - ¢ MINAHABA

A RS i i Mt et S B A R 0 e i e B % B RAR R Bl L Rk Al Rt il ) o e e i i i et v St v e Aok B ot X H W A Lt ahm e

REMARK

LEINE M3 LENBTH = Cl.pge IRR (%) _
135 7 KEm 11182 2,078 vae .
Y37 3 Em 1110 0,078 twrplus
CRD 3 K ISR 0.078 Burplus

32 25 Km riR-2 0,078 vouo
1414 e Y1t L0l078 Burplus
g 5K TLIC CLoh, 078 Burplus
144 1 Km e €. 078 Burplus
147 2 K rue 0.070 Surplus
148 10 Eam e 078 Burplug
149 L4 Km 1iie-2.  0.078 Burplus
150 4 Em 11ic “0.07H Burplus
o33 & Km ItIC 0,078 Burplus
152 3 Km ITIE Q.078° - Burplus
153 4 K 1110 0,078 Surplus
is5q 5 Km 111 Q.078 Burplue
153 7 Em I1ic 0.078 Burplus
_ 34 5 Km 111p-2 0,078 voo
34 2 Ein ILIC 0,078 Burplus
158 ‘& K 1T 0,078 . Burplus
159 & Kin Inic . 078 Burplus
37 9 i Iric 0,078 Burplus

Bt St P S T S R S Lt el Mo e 3 i e s ot et Bt o g S L P S S e AR B B D Ul & s s i s AR f R 0 b ik A ot ot kb

Table 5-2-2

RESULTS OF SECONDARY ANALYSIS

FROVINCE 1 SULAWEST UTARA

R R A 8 e M D Al e o e By e e’ Tl A S kY e s g T £y M T P S % AW W i A e S ] S0 T P 5 P i et g n

IR N

e v

TR LR L Bk 8 b A St e e T B L B o8 b e s e # s £ Rk Bd by b o rd o e W T PN g T B 1 e fe8 et 9 S TR A R A A F B8 b e g A e

LEMBTH CLARE
12 tm HIIG
5 ILie
1o Km 1M1E
I Em o Ilic
{é 1110
22 1316
% Km I1ie
20 Em G
ta kEn Itic
14 K 1ric
10 ¥m 111G
5 fm 111
8 Em itic
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KABUFATEN

IRR (%)

7. 4650
12.857
10, 00
7.1801
?.524
B R R 4
bl d
g. 2
I L]
ML 5A0

B i L2

D284
1.444

MINAHABA

REMARK.

voe

Burplus

Burplus

Burplus
Burplus

‘Burpiug

Burplus
Burplus
Burplus
Burplos
Hurplius
Burplas
Rl X Lis



Table 5-2-3 .- RANKING OF FEASIBILITY ROAD LINKS

PROVINGE . ¢ BULAWEBI UTARA  KABUPATEN 1  MINAHASA

B e o e Sy 1 K R 4] 11 L o 43 ot ) 453 Wil B Bt 137 Lt h e 5 o o o Bl m s B Lk e oy . 0 e St et v S B D et o o i 20 M L St g Wk

L INE LENBTH  ClLASS NFY /e IRR REMARE
N o {1O00RP) - S :
7% 19 Km TIIB-1 456249 2,344  41.344  voo
71 25 Ky, FIIB-2.  244BB4..  1.745  28.348%  SBurplus
84 H Km TITH-2 231347 1.BBB 26.404 Burplus

.9 12 Em - IIIB=-2 193423 1,947 . 32,684 - Burplus

el 27 Km 1iip-2 171063 1,608 7 27.261°  Surplus

2 18 Em ITIB-2 117917 1.518 23,239 Surplus
e 27 Kt IIIR-2 114420 1.400 20,809  voC
49 S 12 Km 1881:20 ] 97541 1.417 20,881  vOC
g1 4% Kan I11g-2 78294 1.56%  28.613 . WOC
21 19 Km ITIR~f - 49093 1.170 15.347  Burplus.
28 & Ha 111p-2 47577 2,102 42.870. VOO

157 15 Km, 1Tip-2 44847  1.76B 17,572  Surplus
&7 . B Km o 11IB-2 41879 1,484 22,438 VDT .
151 15 Km. - - I11g-2 3&501 1,193 15.531  Surplus
58 12 Em II1E-2 34939 1,247  146.783  SBurplus
56 34 Em ITIp-2 31917 © 1,170 . 1i8.274 Burplus
79 19 Km . 111p-2 25824 1,250 17,201 SBurplus
i3 12 Km TIIB-2 20529 1.148 . 14.287 . Surplus
160 12 Km ITIC. S 16956 0 1.23%9  19.4650 VoG
77 15 K 1110 15522 1.096 12.857. SBurplus
47 7 Km ITic 7051 1,117 13.62%9 Surplus
140 - 10 Km . TIIC 11 i1.000 10,004 Burplus

BUM 267 Kin 2078026
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Chapter 6 IMPLEMENTATION PROGRAMME

6.1 Implementation Schedule

6.1.1

Prolect Cost

The total Pro;ect Cost for the Kabupaten is composed of the cost
of construction and maintenance, supplementation as deseribed later,
and workshop, . laboratory and survey equ1pment. The total Project

Cost for the’ Kabupaten is summarlzed in Table 6-1-1.

Table 6-1-1 . TOTAL PROJEGT COST (1)
' KABUPATEN: Minahasa -
' o (Rpx106)
_ .  FOREIGN - LOCAL _
COST o o 3 CURRENCY . CURRENCY = TOTAL
CONSTRUCTION 1,153 . 3,073 4,226
MATNTENANCE o ' 339 1,433 1,772
SUPPLEMENTATION o ' 742 - 742
WORKSHOP EQUIPMENT & TOOLS 28 ' - 28
LABORATORY EQUIPMENT 12 _ - C12
SURVEY EQUIPMENT 5 - 5
TOTAL : T 2,279 4,506 6,785

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

6-1-2,
Table 6-1-2 , TOTAL PROJECT COST (2)
(Rpx1006)

_ FOREIGN LOCAL : :
COST CURRENCY . .. CURRENCY TOTAL
CIVIL WORK - 769 4,477 5,246
CONSTRUCTION & MAINTENANCE 1,350 - 1,350
EQUIPMENT :
SPARE PARTS = ' 115 29 144
WORKSHOP /LABORATORY/SURVEY 45 - 45
EQUIPMENT
TOTAL : 2,279 4,506 6,785

The cost for civil work is cdmposed of the cost of labour and
materials, operation cost exéluding spafe parts, indirect cost and
transportation cost of equipment, and ownership cost for existing
equipment. '
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6.1.2 250p05ed?koadeinkg

(1) Road Link to be Improved

The road links to be improved were generally selected taking

into consideration the following crlteria.

(1) Feasible road links
- Feasible road links from the primary evaluation
- Feasible road links from the secondary evaluation
{2) Road 1links selected from the engineering poihﬁs of
view . ' '

(3) Road links selected because of basic human needs.
The road links finally proposed to be improved in tﬁe Kabupaten
are the 38 links with the total length of 489 km which is 33% of
the 1,470 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 TMPROVED

KABUPATEN : MINAMASA

REASON FOR SELECTION ) ROAD LINK NO

Feasible

- Primary 13,28,47,49,51,56,58,67,71,72,79,
82,86,89,91,95,108,151,157

-~ Secondary 97,140,160

Fngineering Point of View 7,9,16,17, 18,53,54,59,61,63,65,68,

76 100,137,148

Basic Human Needs -

As the table shows all feasible road 1links are proposed to

be improved.

Sinteen key voad links which are located at the strategic peoint
to complete the local road networks consisting of feasible

road links are selected from the engineering points of view.
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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
PROV ¢ SULAWEST UTARA KAB 1 MINAHASA
YEAR LINK NG {)1rate

L e 7 T R D e L Y i 0 O A 3 0 7D 0 0 A

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

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

e T e i o s e B R I R o R g £ R e B e B4 O T o 2 i

-----------------------------------------------------------------------------------------------
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(2) Road Links Lo e Maintained

It is desirable that all Kabupaten voads are naintalned.
lowvever, because of the limited budget it is 'inéVitable; that
gonie road  links {in the Rabuﬁatens will _be. left  without
maintenance ‘for the time $elng. The .budget"ahould Tbe vsed
for thouse which are effective in.producing more useful develop-
ment  of the Kabupaten through the road development project

1he road links to be nmintained are Einally proposed as ahoun
iu Table 6-1-5. '

Table 6»1—5_(1) ROAD LINKS TO BE MAINTAINED

FROV 1 SULAWEST UTARA KAR 3 MINAHAGA

t 1000Rp

SR T S T g et e T o 00 0T B 0 P 3 0 g 41 o 7 B g s ke

LN LENGTH  BA- 5D AU RD ASPHAL.GRAVEL ERTH 1K AREA AT AREA BRIDBE LochL, FOREIGH  TOTAL
NO ke L b0 ) (Ka) (Kl! N a2 NG D) LosT - COST - EGST CosT

I I8 489 Wk 194 L1 & 12 0 0 0.00 0 -000 0 8807 2,050 0,845
210 Sh1 00 439 20 & 4 0 0 000 2 7L 510 5,837 (464 7,301
{ bo748 185 87 00 5 1 0 0 0.00 2 L2 481  3,9% 1,006 4,952
B - Sk 299 155 0.0 41 0 6 0 000 0 0,00 o 7,085 1,672 B,N7
9 2600 2000 0.0 00 2 0 0 0 0.00 & 000 0 1,281 304,583

it B89 12t 50 0.0 B 0 ¢ 0 000 0 000 -0 5123 1,216 4,339

215 520 93 40 W7 & b 3 6 000 0 000 0 7,440 1,520 8,80

T 495 45 30 00 3 f 0. 1 9200 ¢ 006 {000 3,233 782 3,998

15 b 850 3o 0.0 00 2 4 0 0 000 0 .00 0 2,93 A 342
16 b 788 1%.2 50 00 & 0 0 0 000 0 . 0.00 0 3,83 2 4,755

17 12 250 40.6° 3.9 6F 42 0 0 0 000 6 0.00 0 7,485 1,824 9,509
9 11 852 M8 0.0 00 M 0 0 0 006 0 0.0 0 7,048 1,872 8,717

20 13 8% 169 00 &0 i3 0 0 0 600 6 000 0 832 1,95 18,50l

A 10 50 00 0 00 6 0 0 0 0,00 0 0,00 0 hA0 1,520 7,9

25 bW IS0 4LT 00 & G 0. 0 000 0 0.0 0 3,83 92 4,759

30 31D 7R3 0.0 00 3 0 0 0 0.00 0 0.0 0 L9 a5b 2,31

320 0% 568 7.9 183 00 28 0 0 0 000 0 0.00 ¢ 16,01 3,799 19,810

3 5 934 1.0 56 00 5 0 0 6 000 0 0,00 0 3,202 740 3,92

MM 159 T T 00 11 0 0 0 000 0 6.00 ¢ 7,05 1,412 870

39 $ 128 50.0 32 00 % 0 0 2 12150 ! 40.50 1,755 7,143 1,143 B,bhs

13 £ 789 715 138 0.0 -4 0 0 0 600 0 0,00 ¢ 2,52 &8 3,00

M TL5 M 08 00 WM 0 0 0 000 1 B0 40 15410 3,867 19,077

S 14 350 64 36 00 12 T 0 0 0000 0 0,00 ¢ 853 2,014 (0,52

54 g 2.5 5 00 00 B 0 0 0 000 0 .00 o 5,125 206 6,339

________________________________________________________________________________________________________________________________
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Table 6~1-5 (2) ROAD LINKS T0 BE HAINTAINEb

FROV 1 SULAWEST UTARA  KAR :  MINAHASA

~( 1000Rp }

LIN LEWGTH.  BA 0. . R0 RD ASPWAL GRAVEL EARTA TN AREA KU ABEA  BRIOGE  LOCAL FOREIGN  TUTAL
e e X0 0 ) e e (Kl KD (e2) N0 (a2). . cST COST COST - COST

e e e e 0 o i e 5 2 e 2 O e o 8 8 e 54 e o R £ P O

S M 126 &L2 A0 00 3 0 0 0 000 0 000 0 2,075 5,047 26,902
51 90 16 60 a0 & 6 0 ¢ 000 Q0.0 PR TSR TV I W
59 5 (5.0 60,0 /.0 00 5 0 4 - 0 000 0 0.00 0 LT M0 3,982
8 14 157 473 2% B W 0 0 0 000 0 .00 0 B9 2,120 11,093
8l 0 5 2.8 290 00 9t ¢ 0 000 0 0.00 0 4,179 1,48 1,840
B2 tb 508 7.2 3 %4 W 6 6 0 600 0 0.0 0 10,247 2,43 12,678
85 337 483 200 00 3 0 0 0 000 0 0.0 0 1,4 456 2,31
b8 7 2.0 450 350 6.0 7. 0 & 0. 000 0 0.0 0 AAB3 1,08 5,547
B3l 786 0.0 132 B2 1L @ 0 0 0.00 0 -0.00 6 1,05 1,612 8,717
85 bS53 83 W3 00 & 0 0§ 000 0 0.00 D3, 992 45
94 I OBR3 0.0 167 00 3 0 0 0 000 0 0.0 0o se 2,30
B0 15 387 253 30000 45 0 . 9 0 0.00 © . 0.00 0 9,h06 2,279 11,805
02 3 927 0.0 T3 00 3 ¢ 0. 0 000 0 0.00 0 19 45 2,37
10 30%.0. 8.0 100 0.0 . 3 b 0§ . 0i0b 0 0.00 0 1,9 a5k 2,31
i3 Foeke 150 LA a0 7 6 0 0 000 0 0.00 0 4483 1,084 5,507
M7 2 40,0 200 5.0 150 2 -0 ¢ 0. 000 0 000 0 §,280 308 [,585
160 12 0.8 3.2 450 0.0 2. 0 0 0 000 0 0,00 0 7,485 1,8 9,509
SN 398 | _ 333 UG & 1M35 3,005 9,835 59,351 309,086
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6.1.3  Annual Construction"and~MaintehancewGoét

'The annual allocation of ‘the total construction and malntenance
cost in the five years programme for Kabupaten Minahasa is finally
tecommended as shown in Tables 6-1-6 (1) (2) and (3) for the

construcLion, malntenance and total respectively

The’ proposed construction cost is Rp 4,226 x 109 and maintenance

cost is Rp 1,772 x 106 whlch is approximately 30% of the total

expendlture,
 Tab1e 6-1-6 (1) CONSTRUCTION AND MAINTENANCE COST
(CONSTRUCTION)
FROV: @ BULAWEST UTHRA - EAB @ MINAHASA
' ¢ UKL+ 1000Rp 1

PTEN CI980) 1m0 ) 1oy ) o 1992 ) ¢ oA _

Lumt CURRENDY ¢+ . 235,155_ 594,432 - k0,458 ?ov,zuz as‘o,m 2,838,348 (42,20}
Ownership Cost 1,379 1,000 10,115 10,781 - 10,013 45,960 ( L&XI
Operation Cost R0 WU WS,I3% 933 MO8 4,283,968 143,57
Katerlal Cost 49,172 19,969 g0, 18 132,828 95,405 397,869 ti4.00)
Labour  Cost 59,792 113,745 205,007 - L9EW HTL,L6 790,329 (20,81
Contingency 30,712 71,535 r, 195 92,51k 82,262 310,220 U300

FOREIGN CURRERCY 4 140,383 M350 291,103 00,412 312,470 1,387,509 (32.60)
‘Ownership Cost 6,013 W25 2,085 NS,MS 1330 HIS,TI5 GAD)
Operation Cost k280 21,498 2,37 20,392 19,035 67,506 (&30
Haterial - Cost bY,578 44,953 99,693 182,047 418,900 503,241 135,31
Labour Cost 9 0 (1 ¢ 0 [ Y NH )
Contingeacy 18,34 1,718 31,976 52,214 40,757 tae, 981 (13,001

101AL COST + 35,838 BI7,5H3 9SO,00 1,009,698 943,143 4,225,863
Qunership Cost 19,492 159,027 52,830 156,50 143,790 B BTN
Dperstion Cost 0,002 W38 305,485 3M3,S3 290,033 1,320,484 (3L3M
Haterfal Cost - 118,850 81,922 A7 HE 0 3U8M5 4,305 901,04 (20,30
Labpur . Cast 59,792 VI3, 785 205,007 MI9,BAE 470916 190,329 (18,71

Contingency 49,022 109,250 123,165 W13 1,009 ssl,ley (130U

---------- i R S P R e 0 P P e A0 e T B e e A e e by e o g s e B e B e e gt P

¢ Contingency 1t 1§¢ )
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Table 6-1-6 (2) CONSTRUCTION AND MAINTENANCE GOST

(MAINTENANCE) s
FROV ¢ SULAWEST UTARA KAp  =; MINAHASA -
o | L URIT 3 $000Rp )
ITEN CoocmeEy (199 (190 YOOI 1) TN
LOCAL CURRENCY 1 I20,575 0,553 305,098 GLI0 3RS0 1433009 (80,91
Ounership Cost L% 0 M Al 518 19,309 UL
Operatian Cost 9 93,550 HIL006  £29,038 - B45,128 520,99 {3.4M)
Haterial.  Cost L6 nLBe LI 839 19,330 1,058 2.6m
Labuur  Gost 7,205 164,067 18,721 W00 WWB 655,11 (59.73)
 FOREIEN CURRENCY 1 W600 63,006 T4 BLBIE S 91,483 30087 (9.0 ¢
Owaership Cost @717 05 4823 6,08 63,08 226,51 AN
fperation Cost 2,25¢ 4,883 5,048 5,92 . 7480 27,495 0 B.AY)
Raterial Cost eI 19,39 19,363 - 18,349 20,747 . 45,085 {25.1%)
Labour = Epst 0 0 1 - ¢ 0 0 {600
OTAL COBT ¢ 50,080 3239 I 42,928 4B001 1,772,848
Brnership Cost” 043 2 52,357 40,866 48,209 245,906 (13,90
Dperation Cost 45,448 98,413 114,954 135,864 152,862 . 549,89F  131.00)
Haterial Cost . 1,000 35,632 2,095 21,3 M1 122,038 49N

Labour  Cost 16,205 168,067 182,770 204,000 727,98 855,111 (4820

------------- - i —— o ————— - —— -
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Table 6-1~6 (3) CONSTRUCTION AND MAINTENAﬁCE.COST

(TOTAL)
FROV 1 SULAWEST UTARA AR @ MINAHASA
| | (CUNIT ¢ 1000Rg )
ITER CITB) I I WD clezD LD
LOEAL CURRENEY 1 360,031 BEZ,S 9,090 1,055,397 1,009,250 4,271,835 {71.20)
Ounership tost 5.0 M2 1481 5000 15,165 - 65,280 4 L50
Operation Cost 135,595 365,650 3%6,M2. 422,351 W12 0,755,960 {4L03F
Haterial Cost 5,58 8,205 BB, 145,207 105,815 434,922 (10.21)
Labowr  Cost 136,077 - 832 31,028 365,99 399,804 1,605,040  (30.50)
Contingency WIS w19 St 262 310,220 4 8.7
CFOREIGN CURRENCY ¢ © 19,989 300,97 363,557 482,200 403,953 1,126,676 (38,811
Dmership fost 60,830 188,522 190,308 201,658 19,83 842,357 (48.81)
Operation Cost 8,515 w300 w09 wWUE %,TW (5,000 (670
Haterial Cost 78,33 80,347 109,062 200,96 139,647 588,332 (36,10
Labour  Cost 0 0 [ D 0 0 te.om
Contingency B3 3,715 W8I0 5,28 A005T 180,31 41050
TOIAL COST & 530,019 1,169,932 1,337,720 1,537,626 1,823,204 5,998,509
Qriership - Cost 9,929 WS 05,087 207,22 ALIW WM {1500
fperation Cost WA,130 12,032 42,639 AA9,509  A62,@5 1,870,975 (3L.2%)
Haterial . Cost: 130,861 107,550 191,29 M3 MSAS 101254 LD
Labour  Eost 136,07 337,832 387,728 383,919 399,884 1,645,840  (27.4)

Coatingency 19,022 109,250 125,163 144,743 - 123,019 351,09 %20

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

{ Contingency : 13% ¥

2974



6.1.4 Construction~eﬁd»MaintenancemﬁqﬁipmeﬁtwGoef

(1)

(2)

Required-Number4of~Eqpipﬁenﬁ

The required numbers of construction equipment for Kabupaten
Minahasa are estimated from Ehe annual- proposed construction

quantities as showu in Table 6-1-7.

The proposed numbers of equipment to be purchased are finally

“decided considering the f0110w1ng number of existing equ1pment

Cin the.Kabupaten_wh1ch_are available for the Progeet

- 1-Bulldozer

- 2;Motor Grader

- 12-Dump Truck
The pfeeesed ﬁUmBers_bf mainfeﬁance‘equipment'have'been decided
as shown below from the proposed annual"maintenance volume
taking into account the cepacity of the proposed maintenaﬁce

gangs.

a. FEquipment for Road Maintenance

- 2-Motor Grader 75 HP

- 2-Tire Roller 8-15 Ton

- 2-Dump Truck 3 Ton

- 2-Hand Gulded Vlbratory Rollex 1000 Kg
- 2-Flat Bed Truck 3 Ton

b. Eqﬁipmeﬁt for Bridge Maintenance

- Z-Flat Bed Truck with Grane 3 Ton

Equipment Cost

The proposed construction and maintenance equipment and their

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

eupplementation cest or equipﬁent 'cdst supplemented is the
difference between the purchase cost for newly supplied eqﬁipment
and the depreciated value. _.

This comes _abeuf because full depreciation "of the supplied

equipment would not be completed within the Project Period

of 5 years.

29-75



Table 6~1-7

CPROV.

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

------- -

ULIWJY B1 UTARA

REQUIRED NUMBER OF EQUIPMENT

HQH: =H

------

MINAHABA

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

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

| 170 R 2;01 L L LN
Swanp Bl der L Y YT
foter Grader w0 0.81 iu“-_&w ------ T

andeouide Vib, falier T T Sy
Tire Raller I T T T P
vibratory Roller mn W 0 0w aw s o am
e et W e e e e e
el loater B N
 ater Tk Tk o 0 0% LW LB L Lo
R S
©Hatbed Wk withoame 100 00 0% o0 o8 od
Chatmd k10 0 Lo om0 ta 2m i
" batable busher/Sereming. 100 0% 080 08 o8 oAl
rowrete Mo w0 e em  an o o
Cutehwp 0 0 om e e o0 0w
Coeste Vibeator W0 0 02 o0 007 065 oM

pmalt S 00 0 @ 00 LW 2B LB

NOTE ~ WORKABLE :  workable days in a year

EXISTING

numbeyr of existing equipument
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- Table 6-1-8 ~ EQUIPMENT PURGHASE COST

FROV ¥ BULAWESY UTARA EAR 1 MIMNAHASA
A 1000 Rp )

EQUIPHENT NAKE CLass LIF tanxnnra: PURCHASE XD, PURCHASE o8y
‘Bubldozer. - : 90HP 4?,I50_ - -
Bulldozer /Ripper S C %W 53,000 S 53,000
Swanp Bulldozer ' O HP 52,850 - =
Swaep -Bulldozer: ' b3 HP 40,500 - -
Notor Grader = I NP 47,800 3 143,400

" Road Stabilizer ¥=1850 ra - 83,930 - -
Hand-guide Vib.' Reller 1000 Ky 8,500 2 - 17,000
Fire Roller - - IR 8-15 ton 31,070 2 42,140
Vibratory Roller {DAT) : -4 ton 2%,000 3 87,000
Vibratory foller * 4 tan © 29,000 - L.
Rough ferrain frane . - 10 ton §00, 400 - -

- Hydrawlic Excavator} Hheel 03l 41,100 I 41,100
Wheel Loader 1.2 a¥ © 70,200 4 280,800
Water Tank Truck 4000 1tr., - 12,750 2 25,560
Dump Truck . = . : 3.0 ten 14,700 20 294,000

-Duep Loader Truck - 12 ton 54,300 1 56,300
Fiat Bed Truck with Crape 3.0 ton 25,190 i 25,190
Flat Bed Truck S - 3.0 tan 1,275 3 -33,823
Partsble Crusher/Screening 30-40 t/h 188,000 1 188,000
Concrete Mixer 0.5 a3 18,000 . -
Nater Punp R 200 1/4in £30 - -
Conerete Vibrator L3 HP 140 - -
Asphalt Sprayer. 850 Itr, 10,200 1 10,200
Bervice Car _ 3 ton 11,400 : | 1,400
4 Wheel Drive Vehicle 70 4P 17,500 : i 17,500
Hetorcycle : 100 cc. . 1100 3 3,300

PURCHASE COST - TOTAL 1,349,855
OWNERSHIP COST (FOREIEN) 607,545
EQUIPNENY COST SUPPLENENTED 742,310

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

NOTE 3 ﬂHﬂERSHlP COST (FORETGNY for Existing Equipaent

Bulldozer fRipper 20,953
Hotor Crader : TR
Bump Truck : 172,079
TOTAL 234,507
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6.1.5 Other Costs

Cost other ‘items includes,thg costs of workshop equipment and tools,
laboratory test equipment and sﬁrVey equipment which are recommended

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

6.1.6 Quantities.By-Work Typé

The annual constructlon and maintenance quantities ‘for all proposed

road 11nks are shown in Table 6-1-9,
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Table 6-1-9 . CONSTRUCTION QUANTITIES FOR ALL
PROPOSED L_INKS

FROV ¢ SULAWEST UTARA EAB 1 MINAHASA
TTER . .11 ¢ 9988 ) (4989 ) SO0 19y ey CT0TAL
Site Clearance. {n Light Bush a? 1300.00 99t50.00 80509.00 94500.00  80300,60°  352250.00
Subgrade Preparation : a? MG00  IIBE.00  357620.50.  225106.00 . 331745.00  1371893.50
Rormal Fidl - ol 10,00 . 3915.00 30,00 115,00 £00.00 . 5070,00
Fitl in Gnasp. £ T TS N S N1 180,50 186,00 - 1576.40
Noraal Excavation o Spoilk : a} 418,00 14998.00 8507.00 §475. 00 9869.00 - 43767.00
Seb Basze Course ) . 2l 491300 %20 31435, 00 20344, 50 34966,30  134130.80
Base Course : aj 7120.00 10040, 00 13985, 00 9185.00 7660.00 55810.00
Shoulder ) o [ ¥4 7250000 237000.00  [273000.00  303000.00  254300.00  1150000.00
~ Asphatt Patehing . : a? 1609.00 91,00 5998.00 - 9876.%0 - 387L.90 20250.60
Surface Dressing {Single) a2 FH1000.00 49000,00  F24500,00  279200.00  IBO300.00  740000.00
Surface Dressing {Ooublel Y 0.00 0,00 0,00 .00 0.0¢ 0,90
Earth Drain s 255R0.00 BILO0,00 . - 98480, 00 §3840.00 71240.00  332340.00
Earth Orain in Swasp {by sachine) LX) 960,00 1730.00 70.00. 1540.00 3300.00 918¢.00
Pipe Culvert DBO¢a - 1] 55.00 e - 3400 .1 226,30 123560
Hasonry Culvert {80x80cal ’ ] 0.00 0.00 0,00 3.00 300 18.00
Retaining ¥all and Ring Wall (Tiaber) Y] 0.00 o 000 30.00 0. 00 0.00 119,00
Retaining Hall- and Wing all (Nasonry! 4] 22.80 U340 80,00 109.14 29.44 355,00
Babion Protection I\ 0.00 0.00 0,00 000 - 000 0.0
Superstructure (Tisber;Span 3al01) - a2 0.00 0.00 .00 0.00 0.00 . 0.00
Superstructire. (TisherySpan Snpi0n) u? .00 0.00 0.00 o boo 0.00 0.00
Sugerstructure {Tisher;Span Hap10) a2 0.00 ¢.00 208,40 40,00 88.00 348,00
Superstructure (TisberySpan 3a;BH50) S ¥ ¢.00 ¢.00 0.00 0.00 0.00 0.00
Superstruclure (TimberjSpan SapGN50) el 0.00 0.00 .00 0.90 0.00 0.00
Superstracture [TisherjSpan Ba;0N50) YRR 0.00 0.9¢ .00 000 0.00 LB
i Superstructure Afoncrete;Span JnjBHSOL - - a2 $.00 0,900 0.00 0.00 0.00 0.00
Supersiffictuce {Concrete;Span 5a;BH50) a? 0.00  0.00 0.00 .00 0.00 0.00
Superstructure TEugcrete;Span Ba;BHS0) a2 000 0.00 0.00 0.00 0.00 0,00
Superstructure (ConcfeteySpaniCa;DH501 a2 .00 -~ - 0,00 0.00 0.00 0.400 0.00
Superstructure {Concrete;Span!Se;BHSY L Y] 4.00 9.0¢ ¢.09 %08 9.80 2.0
Substructure [Piersfor Tinberjl0tl 10 Co000 - 0,00 b, 00 1.0 Lo 8.400
Substructure . {Abutjfor Tieber;ioH) 0 0.00 .00 .00 7.00 {.00 .06
Substracture {Fieryfor Tieber;EHG0} i 0.00 0.00 0.400 0.00 0.00 0.40
Substructure {Abutjfor TiwberjBH3d) # 0.06 0.00 0.00 0.90 0.00 0.00
Substruzture (Pierjfor Concrele;BH30} Ha .00 0.00 - 0,00 0.60 0.00 0,00
Substructure {dbut;for Concrete;BHN) KO 0.00 0,00 .00 0.60 “ .00 0.00.
Desalition of Bridge tTisber->Tinber) sl 0,00 0.09 0.00 .00 0.00 0.00
Beaokilion of Bridge (fisber-)Concrete} sl 0.00 0,00 0.00 8.00 0.00 0.00
Deanlition of Bridge [Concrete) ? © .00 .00 0.09 0.00 0.00 ~ 0,00
Hanual routine sainfenance of road Ke 198,59 $30.50 520,50 F1I 1 482,10 2449, 00
Routine maintenance of earth read Kn {15 3.00 3.00 3.0t 3.00 13,56
floutine mainlonance of gravel.road Kn 1. 50 §1.00 132,00 210.50 251,00 630,00
Rautine maintenance of asphalt road in 181,50 386.50 385,30 397.90 43410 17R5. 50
Haintenance of Tisber Bridge- {Hew) w? 0.00 0.00 2.00 6,00 00,00 200,00
Haintenance of Contrele Bridge {Newl a? ¢.060 0.00 0.00 0.00 0.40 S0
Raintenance of Tisber Bridge {Exist) %2 104.75 213.50 203.50 211,50 (2350 984,73
Haintenance ol Luacrete Bridge (Exist) a? -93.87 17.35 9,35 49,35 73,35 1083, 08
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6.2 Organization and Construction System

6.2.1

6.2.2

Organization
The Bupatl a8 head of the Kabupaten has been authorized by Law
No. 13, 1980 as an official responsible for the Lo¢al Road Develop-

ment Project tmplementation. This means tﬁat the D?UR is considered

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

According to instruction letter dated June 24, 1982 Ref. No. 620/975—
/BANGDA, the Pro;ect Manager appointed by the Bupati will be respon-
sible . f01 the operation. and waintenance of the equipment Accotd;ng-
ly the Equipment Coordinator appeinted from the staff ‘of the Regional
Public Works (Rantor Wilayah) by Bina Marga as a coofdinator between

the Governor and the Bupati will be respon51b1e for dellvery, effec-

tual utilizat1on and malntenance of the equipment.

The standard organization of DPUK ecousists of a minimum of four
sections, i.e. Road Section, Housing and City Planning Section,
Irrigation Section and Administration Section. Fof' execution of
the DProject it  is strongly recommended .théf the strucfural
organization of DPUK is established. ft will be necessary not
only to organize new sections but also L6 reorganize the.cufrent
structure through a review of the roles andi responsibilities of

each inter-related section.

‘It is recommended that the workshop is newly organized to consist

of three sgub-sections, i.e. maintenance and repair of equipment,

operation and materials, and administration to execute the main

_tééks described in Clause 3.5.

The sub-sectlion of laboratory would be under the relevant Ropad

Section. The proposed ofganization 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 vecommended in Clause 3.4 that the equipment
intensive methad should be adopted for carth work and pavement

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

PROPOSED ORGANIZATION
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Curvent road _conétructioh in . the Kabuﬁatens is,'obliged-_to .reiy-
uﬁon the tfaditioﬁél- labOUr intensive method. It is therefore
assumed that both the DPUK and the local Lontractors in the Kabupa-
tens do not have suff1c1ent experience and technlque for the equip~-

ment intensive method of voad construcLion.

' For rea11zar10n of the ‘Local Road Development Progect the GOl has
ensured availabllity of the required human resources of DPUK and
T:1ntends to condudt txalning programmes for _those human resgources
"aé ‘described in Clause 8.3 ‘of the Hain Report. This weans Lhat
the GOI intends the Kabupatens to have the ability .to execute the

: Project by force account (Swakelola)

t . should be recognized from the experiences in :the'.first local
road project, which_was-éssisted by OECF, ADB and'iBRD, that because
" of their poor construction managehent.ahd traﬁitionai labour'iﬁten~
sive methods most of the road construction by 'loéal 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 statf
of the Eorce account team should .not be hired by the day as it
would then not. be able to cousolldate the foundations for developmenl

of self rellablllty.

llowever, it will be very difficult to execute all the Projects
by [lorce account because of the need for many Kabupatgn staff.
The GOT has emphasized the need to proﬁote-thé employﬁent.af local
weak contractors in order to up-grade Cheir capability in the road

‘project schemes w1th1n the Fourth Five-Year Plan (REPELITA)

¥

Taking into -consideration the conditions mentloned above it is
strongly recommended that the DPUK is obliged to lend some equipment
with skilled operators to the local contractors in the Kabupatens

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

as follows:

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

- Technical service for the equipment
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