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#9.9 Summary of Design Features of Overbridges

9-47

NO.| STATION | CROSSING | WIDTH LENGTH REMARKS
o ' ANGLE {m) {m)
1] - 1+450 a0, 6 75 Desa Road
o 5 +975 0. 6 75 |Desa Road
3] 6+ 865 0. B 75 |Desa Road
41 13+375 90. B 75 Desa Road
| 5 14 + 535 90, 6 75  |Desa Road
6 | 15 + 324 a0, B 75 ‘|Desa Road -
71 20+ 755 80, 7 86.6 . |Kabupaten Road
81 22+ 740 aq, B 75 Desa Road
g | 23+155 a0, 6 75 = |Desa Road
10 24 + 650 90, B 75 Desa Road
11]. 26 + 150 a0. 6 15 Desa Road
12| 28 + 035 90. 7 75 Kabupaten Road
131 30 + 550 0. 6 75 Desa Road
14| 33+ 780 60. 7 86.6 Kabupaten Road
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DTN BREIBAIC B4 B RENE, BT I AR B <% 61, AIRBIBRA KT i R,
BT AIHERREDAEMEL YN T 2 2L SRR TH L,

082 b msﬁmaﬁm
o b J,\‘{{Hﬁ&o""ﬁﬂg i, AASHTO Guide for Design of Pavement Structure 1986) 25w 7z,
1 .&‘”’r%ﬁ
“aco.&af%%f# CEE % BET Bo
) - BEHEE fﬁﬁ
2045@ EfE‘IEﬂL BN T A ER B, @ijwnbo@nﬂsﬁaﬁ SWEH L - ERNBII0ECH
e HRY D0 SEAERGRET DIt — N b A 2RET B, A EER oM R
1996 TH B
b FRREE
FHEA R EROSRICE ER TFASAE R, FRESEVWR VWO T Y7 VICE FyaL

I aICO B B3 FTROFHZSER T HRERFHR V-,

MERFTFAREE

: 19954F 20054 20154
SEME 3,940 19,300 43,880
2RA 1,270 1,470 2,070
Yy 2 7 v 7 830 6,630 13,670
rS S 6,010 13,970 : 22,130

A8 C12,100 41,370 81,750

__c)_ ﬁiﬁﬁ-"é F
1%&2%LOWT®ﬁ§ﬁkﬁ§&mkﬁLf 4/b$/7@g<mr71 AR L
Twh, F00, HEOMARICAKE 2EELRIIL TN,

CI9904ESH WERS N2 A AV —F YRVERERT O WBA A ORR. —HE

BOS2012% &, HHEO8TO10% BB L TR AT EFHP LTS (RTS8 Y—7 Y
RV HE, FONBME) o
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%9.11 - Number of Axles in Each Weight Group on Surabaya Gempol
Toll Road (24-hour traffic on 20-21, May 1990}

ATINE ™ T BINE

AXLE (GEMPOL~SURABAYA) (SURABAYA-GEMPOL)
WEIGHT [” NO, OF ARLES _ . ~ NO. OF AXLES

{TON) SINGLE AXLE | TANDEM AXTE |~ SINGLE AXIE ~T TANDEM AXL.E
05 1 765 B 0 3.5%) 170 (0.8%) 0 0.0%
0.5-1 10916  (47.4%} | 14 [4.9%| 5328  (23.1%) 2 (0.7%)|
1-2 2.811  (12:2%) 15  (5.2%)] 2882 (125%)| 15 . (5.2%)
2-4 2486 (10.8%)] . 59 {20.6%)| 1554  (6.7%) 110 (38.3%)
4-6 2,331  (10.1%) 26 (9.1%)}| 747 (3.2%) 44 (15.3%)
6-8 943 (4.1%) 16 (5.6%) 695 - (3.0%) 9 (3.1%)
8-10 682  (3.0%) 20 (7.0%){ - 460 (20%)|. 21  (7.3%)
10-12 223 {1.0%) 50  (17.4%) 167 . {0.7%) 19 (68.6%) ]|
12~14 151 (0.7%)| 47 (16.4%) 34 (0.1%) 10 (3.5%)
14-16 388 - {(1.7%) 18 {6.3%) 26  ©.1%]| - 0  {(0.0%
16-18 587  {2.5%)( 8  (2.8%)] 8  (0.0%) 0 (0.0%)
18-29 769 < (3.3%)] 4 (1.4%) 9 {o.0%) 0 (0.0%)
TOTAL | 23.062 (100.0% 287 (100.006)| 12,080  (52.49) 0 [80.1%

BEWEOBEALMENE, 18 onlED] B HO2BOKE L7 v 7 Thbd, 0HHIEER
B 511252/, 71,452 BSALOESALE 25— &4 7: D635 HE s h/z (.28 M, ESALR [
AASHTO Guide for Design of Pavement Structurés 1986] @7z b AMBRI KTV THEL L. ) o A7
RY—7 Yy RAVABOXAOHER L, 240H0% L ORBURAISH S pb 6T, —ANL
D OFHH & N-ESALES0154TH . By,

FUL) RERRE I v AT — AT 7 EFEBTOBB I, 19883 L E S h - HERE
LhiE, BERGERO N, SERD114%TH D, 18% v TESALKZ L Wik D84% TH Do
ESALE U — 547 D083 BEsh (FIv2 E8R) o

FOLS RRAT Cit, SRR B AR ZHED 10, SME 50 5 EHERSMN ORE
Thho MEETNE, ROERLFMCANTRHIISIRT L) IUET T Lk L,

. 94‘,.;,prm.;;;m;f SRAERE A 5 /S v RVATENE &ﬁﬂ)/‘fb;ryfryfl:, B
EEHBRL, 235401, A ZHETAZ & EFEL Tnd, nbﬁ"‘fjf@;')zu?ﬁﬂ
RRASET A BHERE I b a%)\ EhATETH D,

—  [MST (Muatan Sumbu Terberat: Heaviest Axle Load) 10 ton &8 #8] &2 ERAEH
BOFEFUEL, 18120V T 8 ton 2°5 10 ton 12, 2 HHT 2V THLLS ton #* 518 ton &
P CEh, BERRIIIVFEEIA TS, TR e ER L, [Vehicle Weights and
Dimensions, Proposals and Draft Legislation for New Limits] PIAGEE - BRIC & 0.1990%104
IR E NS, FOISIERERDB LI My 7 OMBEF N EELRIC. COBREHELE
L 2. : _
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NO. VEHICLE TYPE MODEL OF LOAD DISTRIBUTION (TON)
PASSENGER CAR e -
1 PICK-UP l l
MINI-BUS - _
1 1
2 LARGE BUS - ‘ . 1
5 8
3 MIDDLE-SIZED
TRUCK .
2.1 29
4 | LARGETRUCK (1) * - 1 |
5.4 10
5 LARGE TRUCK (2) 4 l 1
5.1 18
6 | TRALER(1) J li l ¢
5.1 18 85 8.5
7 TRAILER (2) l L
' .
54 10 16

SURABAYA - MOJOKERTO
TOLL ROAD PROJECT

F9.15 Axle Load Model
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ESALEE, TRICRT L) RPEEFV 288 L T, 9SEO TR LT, 0757¢H D
: fo:o

Hxle 1995 KESAL ESAL

"~ Vehicle Type Load Traflic Per Per
o E : - (ADT) vehicle Day
P/C, Mini Bus, Pick-up 1+1 4,820 0.0007 | 34
Large Bus .. 548 1,270 1.168 1,483.4
Medium Truck . 2:1+2.9 | 3,310 0.017 . 56.3
Large Truck (2-Axlc) 54+10 1,800 2.778 - | 50004
Large Truck (3-Axle) - 5.1+18(T) 720 2.464 1,774.1
Drawbar Trailer 5. T+18[T) a0 5.130 461.7

S +8.5+8.5 ;
Semi-TFrailer : 5.4+10 a0 4.197 377.7
: +16(1) | _
TOTAL _ 12,100 9,157.0

Note :

- ESAL is estimated for flexible pavement based on the AASHTO Guide 1986
(10%. contingency is incorporated in estimating ESAL).

- SN =6 and PL = 2.5 are assumed.

%m‘lﬁf\fh; 7 L_\ UEXHOERFFEAHERORRC B TROM TS, HiEEE, &
EACOBEERMCET SRS, '

BAH ORI, TV a4 OBEIET 5 LRE» 58615, AL, BrH 2R
IR COMNEDLRGE | EMIEN o3 s WEREH % AT 251a.25+000 & Sta.34+0000) 1
O EEHIRK 31 5 EE.0km B <,

TREUHBOMELRICLRE, LROERIGkmic o *'Jiﬁ’ﬁﬁhiﬁﬁ:&@_tﬁiiﬁﬁ%w
naETH (RitEl) OCBRH, 53256208l 52, TV a4 ORMACAET 5 LI
PLRONARELM (WEL) B, CBR28.0P631L6DRMIH D, RELHMETH D,

LROBLHHORE > LEA TR L, SREORE I, KO0 ORFIEIMCRE L7

Design Section Design CBR

1 . Sta. 0+000 - Sta, 254000 and 10
Sta. 34+000 - Sta. 38+300
2 ¢ Sta. 25+000 - Sta, 34+000 5

‘"‘-HZHW)‘ FICBR10IL. iﬁwﬂzﬁ@cmst EVatyEEFOLIE,r o BonAELH
D CBR2OY A L. B/NESHI00emTH 5 LHEL T, AAEAWTHEL .

CBRm . = { (hIXCBRI®+h2XCBR2"¥) /100) *
( (50%20"™+50x5") /100) * =10
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+®E.13 Length by Structure Type

_ _ Total Earthwork Section Bridge

Section Length Fill Cut Total Section

S _ {km) (km) {km) (k) {lkm)

SECTION T , '
‘Majokerto IC - Krian IC 21.00| 17.62 1.10] 1872 2.28
(Sta.. 0+000) (Sta. 21+000) (83.9%) | (6.29%)! (89.1%)| (10.9%)
Krian 1C - Surabaya JC 1732  13.84 1.70] 1554 178
{Sta. 21+000)  (Sta. 38+318) (79.9%) ] (9.8%)}| (89.7%) (10.3%}
Total 38.32 31.46 280t 34%0 T 4,06
(82.1%) ] (7.3%)§ {89.4%) (10.6%)

@ FELTHNLHERE

ROl BT EARRERO BRI 31 5 £ 84 THR THME 20 0 TREAY CRLE. L
RIETar v rCE2 Y 7 YICHTHY, TR282 V7 VIC (2 V7 YICR IR 20 & Ehb)
EATRYICHTH S,

Avys—FxY VR, EVa L IC, 2YTVIC, AFAVICHBERRCESR, FVaLY
2ICE FANY Y P VICHE

9.12 MHERS L UARKROBER - BHE

O MG - wR
ﬁ@ﬁﬁﬁ%@@%t%%&mﬂmﬁﬁﬁ%%&wmﬁ?oilﬁﬁmﬁwbmﬂﬁu\%i%n
Lo TR, 50mb b0 mOBHH K S5, HHHLR, BR - BERRRH MBI L L T40
MERAELE (BES»53m) o AT/ PN OEERY AT HBR - BAKE O IE .

BEQCHE, S, BBEP NESLRET 2 SEHREE L LT, SEaERom a5
 ARERIOMEBIL TR L. 4 ¥ —F = Y VORBEHELARERDEIR VD,
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®9.14

Work Quantities

Section 1 Section 2
DESCRIPTION UNIT] Mojokerto IC Krian iC Total
toKrian IC  |to Surabaya JC
. B {Sta. 0- 21) {Sta. 21 -38,3)
1, EARTHWORK : I
Clearing & Grubbing m2 788,200 834,000 1,822,200 .
Cormmon Excavation m3 209,000 347,600 556,600
Borrow Material, L= 5km m3 - 578,000 578.000_ i
Borrow Material, L=25km m3 2,883,100, “ 2,883,100
Borrow Material, L=29km m3 - 648,000 - 848,000
Borrow Material, L=35km m3 . - 674,600 : 674,800
Sand Mat m3 142,600 187,400 330,600
Sand Drain Pile, D=40cm - m 365,100 719,600 1,084,600
2. BRIDGES ‘ ' i '
Superstruciure _
Continuous Box Girder m2 8,720 - 8,720
PC I-Girder, S 30m m2 57,600 29,100 - 86,700
PC |-Girder, 5<30m m2 5.310 12,780 18,690
Overbtidge, W=7.0m m2 810 - 1,130 1,740
Overbridge, W=5.0m m2 2,250 1,350 3,600
Substructure "
Abutment m3 9,510 8,030 17.540
Pier ' - m3 47 970 35,420 83,390
Foundation - ' o
PC Pile, D=0.6m m 142,730 51,350 194,080
Steel Pipe Pile, D=0.5m m ) - 88,200 88,200
Catsson Foundation ma 8,410 - 8,410
3. DITCHES AND CULVERTS
Drainage : . R
Paved Ditch - m 43,400 38,600 82.000
Pipe Culvert, D=0.6m m 1,540 1,215 2,815,
Pipe Culvert, D=1.0m - m 2,415 910 3,325
Box Culvert, 2x{3.0mx3.0m) m 315 - 315
Box Culvert, 4.5mx2.5m m 415 ‘95 510
Box Culvert, 3.0mx2.0m m 391 19¢ 581
Box Culvert, 2.0mx1.5m m 75 640 715
Roadway/Utility Protection
Box Culvert, B.0mx3.5m m 435 180 615
Box Culvert, 3.0mx3.0m m 489 358 - 845
Portal Culvert, 8.0mx5.5m m - 35 35
4. PAVEMENT ) R
Subgrade Preparation me 563,200 :|- 491,900 1,055.100
Subbase m3 34,400 75,800 110,200
Granilar Base m3 102,100 80,100 182,200
Primef{ack Coat kg 1,380,300 1,208,100 2,588,400
Binder/Surface Course ton 231,100 - 202,500 433,800
Asphalt Cement ton 15,000 13,200 - 28,200
Concrete Paverment, T=30cm m2 2,500 9,500 12,000
5. MISCELLANECQUS .
Relocation of Sugarcane Railway | ‘m 585 - 585 -
Relocation of Waterway m 570 295 985 -
Sodding i m2 537,200 483,200 1,026,400 -
Congcrete Block Siope Protection | m? 11,100 5,450 16,550
Guardrail m 19,520 8,780 28,300
Delineater m 84,000 69,300 153,300
Marking m2 18,500 18,200 38.700
Guide Signs each S 17 24
Regulatory & Warnig Signs km 21.0 17.3 . 38,2
ROW Fence and ROW Pegs m 42,000 34,800 76,800
Kilometer Post each 21 17 38
Tollway Lighting m 5,300 13,300 18,600
Tolt Booths - each ) 24 30
Toligate Office : -~ m2 400 800 1,200
Operation & Maintenance Office | m2 0 1,500 . 1,500 -
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@

#9.15 Summary 6f ROW Acquisition
(m2)
_ S Village : o
District Developed | (Kampung] | Farmland Vacant Total {
: S Area Area Land
Section 1 (Sta. 0+000 - Sta. 21+000) - . _
Kab. Mojokerto 0 26,500 409,900 10,200 445,600
Kab. Sidoarjo 0 51,700 307,500 6.300 365,500
Kab. Gresik 0 93,700 468,000 1,000 562,700
~ Sub-total 0| 170,900 | 1,185,400 17,500 | 1.373.800
Section 2 {Sta. 21+000 - Sta. 38+320) . o
Kab. Gresik 0 41,400 812,400 42,900 896,700
Kod. Surabaya 49,800 47,900 236,900 128,400 463,000
Sub-total - 49,800 89,300 | 1,049,300 171,300 | 1,359,700
Total 49,800 260,200 | 2,234,700 188,800 | 2,733,500
AITRR OB & B

AEARER ORI ko CHBY S 3 TEALERE FRICRT.

a)

A
A
CEEES L EES

EEEER

FHEATEHER S, BEFFOPLNESIEE B (70/kVA) &SHT (148) THEL W2z, 24
LOBLATR, CORDIZICHBLTVS £ )10, DELBEBARL HRT S 20, T
FLERT W CHE E BT 2 LB D B,

&%ﬁ%%ﬁﬁ@ﬁ

W g4 ay
STA 0+050— 04270 3% 33
o 44350~ 4+400 243 23k
7 254550—254610 248 KF- 2
334950344040 34 63
# 36+900 118 13
a4 114} 153k
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101 Earthwork Equipment
Equipment
Main Works Hauling distance less than | Hauling distance more than
. 100 m - 100 m
Clearing and Grubbing Bulldozer .
Excavation Bulldozer Tractor Shovel
Loading ' — Tractor Shovel/Payloader
Hauling Bulldozer ' Dump Truck
Spreading Bulldozer/Motor grader
Compaction Tamping Roller/Tire Roller
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#10.2  Borrow Materials

- Borrow Pit Location Soil Type

- Southeast of Mojosari : Laterite.
- Southeast of Mojosari Fine to Coarse Sand
- Hilly area nearby the Toll Road | Silty Soil, Tuffaceous Clay

By va v 1, RO VREAT YT DAERAMELE S ERT 5 £ 300 L THHM5
n%o%ﬁaﬂvﬁﬁﬁﬁﬁiéiﬂ%FB\%ﬂ?ﬂ@iI%NWEﬂﬁﬁmﬁaéo

vz vav2 b, RIEARERCH- L f&iﬁ®&$L¢UBO®it%L%#nbo
mﬁ%ﬁ ﬁ%ﬁﬁ@%m?é&ﬁiﬁ( ﬁ\%ﬂBWMH)fmléﬂéoL#L\%QM®%
SRETIGFY O OB ARG LERT 2,

#1031, IR FEOBELRT,

ﬁ%mﬁmn;of LRbEEM (BELE) W, TRLAEERME L TR RE, %L
BEBAIN, F08, TNTKEHVE,
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10.3.3 fBET
(D R

FEEELMERIRERT (EI04BH) o

#10.4  Paving Work eqi_ipﬁmnt

Main' Work ' . Equipment
Subgrade Preparation Moter Grader, Tire Roller, Macadam Rollér
Subbase ‘Motor Grader, Tire Roller, Macadam Roller
Granular Base ' Motor Grader, Tire Roller, Macadam Rotler
Prime/Tack Coat Asphalt Distributor -
Binder/Surface Course | Asphalt Mixing Plant, Asphalt. Finisher

' Macadam Roller, Tire Roller

Concrete Pavement COI]C_I'ete PIant, TranSlt \’lixer
(At Toll Gates) '

() BEEMHOFER

MEOFELEFKISTRT .
%&10.5 Sources of Paving Materials
Item Quantity Location of Materials Source
Subbase Course Fine - Coarse Sand Southeast of Mojosari
Base Course Crushed Stone (Andesite) | South of Mojosari '
Coarse Aggregate Crushed Stone {Andesite) | South of Mojosari
Fine Aggregate Coarse - Fine Sand Desa Blaru, Desa Besuk
Asphalt Mixture Surabaya
(3 MHOBRR
a B R—AH
T %Y ORRD 0 0BT A, BROWIRI 5 AT, REBREEBEL

LV, ' '

by ~N—Ru— R & HEH - ' '

B, BUE, SRBMEEMTEbR TV ATV 3 V) Ofd5ED N, L.neo)mffﬂ

., NGFICH b, SHHAHEROBTES R, £EAFODTURRBSE AT L, %ﬁg%mﬁ
JHH% 15 LN/ TH D,

c) IYyZARATAITNE
Hig L HBOGEHA Y SEPTE AT 7N -3y ) — bOREE, Bk, TRTH
Do

10-6



034 IEREERIBOBR
s

R 0% BRI 1061 R

%10.6 Bridge Construction Equipment
Main Work o Equipment
Foundation Diesel Pile Hammer, Pile driver, Truck crane
Structure Excavation Clamshell, Power Shovel, Dump Truck
Substructure Transit Mixer, Concrete pump truck
Superstructure Truck crane, Erection Girder

@) WO VI E R I AV SO R

BRI, A~ 7Y - r— Y THRERA L. BFCETY bo BREHERAORIE LT
Lh A, ARTHEICRA VY FLA-THEYERL,

G) ¥ AMHEOE

BT L FHT ORI, BERES NS, WEboY ) T, S T B LOBRCLETSH
Bo ¥, FVARVA - 2¥ &Y~ MIFORRICERIT L., BELEFLETH S,

@ TOBOBRL BAYE
ﬁ%’b%ﬁ%:{:&?gﬂl@ﬁﬁ:[}:ﬁsb\f\ BrEEE v, VANV A -3y 2 Y- FifGEE

Dy V-V YRBT D, MR EHABOMES K% BEAE., FTRMES TR T AR
Wb b,

104 BETH

10.4.1  EHE&HE .

mzﬁﬁgam@

| THRM L TR EEMIE - 75 ¥ P OREER LT, RERRMIEE & B L1

O AR o

- Appendix A-66ICR S N AN R - 4 2K, LT MR TOEEARBRIOTIORT &) KK

] i?f:l./f:o
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Number of Working Days

®10.7
Dry Season Rainy Season -
Item May - Oct, Nov. - Apr. Annual
. _ {6 months) (6 months) : .
Number of rainy days 2.9 days/month 13.6 days/month 98.0 days
Working efficiency on a 65% 35% 50%
rainy day : ] . .
Number of holidays 5.0 days/month | 5.0 days/month 60.0 days
Number of working days "{ 24.0 days/month 16.2 days/mornth 241.2 days
Working efficiency: 54% 67%

80%

10.4.2 TiEH:
FhEROTIIZE] 5 THREY. 04 1EX ST B 5EH i#’_i‘i_éd'y‘_’('[i]lo.ﬂ:ﬁ*i; &R
% L;f:.o ' ’
10.5 EhEEHE
WS ODPORMFEEST TR, 47002 FOEBOLDOREE VAR LODH D, AT

TR IOEDEM S 14ER. I F199FEEF03FEHEBET B4, §‘r@_ﬁﬂﬁ%®ﬁtiﬁﬁﬁﬁﬁ
. 1996 EMEE 25 (1038 . a -

1991 | 1992 | 1993 | 1994 | 1995 | 1996
Feasibility Study [m—n—"
Final Engineering Design Weecs—
Land Acquisition e ——
Consiruction _-_“d .
Opening to Traffic v

M10.3 Implementation Schedule
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4 Y FAYTBHF, ROOMEFET CHRERORMNEIGET 5720, HEOHFHEMO B S
FOEEEE B RN, - GEREREED) OBMEHEN KD VD, 0L %
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LTOHBBEHEOEBIBNT, Yvd Y H (47 Fi o7 BHALL P Jasa Marga:
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o rpVady e AYFy— (V:JointVenure) H AWt F af ¥k F A —¥ a ¥ (JO: Joint
© Openation) DEBE & 5,

R, BEEs 5 - #ENLCEEEEMTADR TN B, R, FAbRED & LTRDH
EEHILROS B TH Do

Namte of Length Status Form of
Tollway (km) Investmenti
1. 'N-S Link 14.0  Under Operation Joint Venlure
2. Cibitung-Cikampek 47.5  Under Construction Joint Operation
{Add. 2-lane) ' :
3. Tangerang-Merak 34.0  Under Construction Joint Venture
(Phase-1) o ‘
4. Surabaya-Gresik 20.0  Review of Detailed Joint Veniure
_ : Design _
5. Jakarta Outer Ring Road 10.4  Delailed Design Joint Venture

(W2 Section) . being started
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I Board of Directors I
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| Technical Dept. i | [ Administration Dept. | | Operation Dept. | | Flnancé Dem
Construction | | Plaﬁning | | Maintenance | Operational '|Procurement] Traffie’
Management : Control

Organization of Head Office
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|
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1
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R élﬂ%;;l[fl st'ramt}on [Tollway Operation I . . i
[Petee]
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|
Administration Finance Supervision of | | Maintenance | | Traffic Services | |
and Employment Sectlon Toll Collection Section and Monitoring =t
Section Section - Section
Organization of Reglonal Operation Office
SURABAYA - MOJOKERTO B 11.1 Organization of Heéd’Office and |
TOLL ROAD PROJECT Regional Operation Office
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#®13.1 Unit Costs of Labor

: Unit Cost
Classification - per Hour
SR (Rp.)
Superintendent 790
Foreman 4 750
Operator 7156
Driver 535
- Carpenter 715
Mechanic 715
Skilled Labor ' . 570
Heavy Labor 500
Common lLabor - 430

%13.2  Unit Costs of Major Materials

Tax/Duty

Description Unit | Unit Cost. Included
. (Rp) - {Rp) -
Portland cement ' bag 6,600 - - 600 -
Reinforcing steel kg . 1,265 1 115
Structural Steel kg [ 1650 . 150
Prestressing strand . kg 4,500 1,040
Wood Plank mJ3 247500 b 22,500
Asphalt cement _ton 381.700 - 88,200
Coarse aggregate m3 26400 - 2,400
Fine aggregate m3 28,600 - 2,600
. Crushed stone { m3 | 26400 2,400
Gasoline liter 450 41
Diesel oil liter 245 . 22
Note:  Prestressing strand and asphalt cement are 1mp0rted .

materials in the above table.
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#13.3  Construction Cost (Initial Stage Construction)
WORK . URITPAICE (RpJ . AMOUNT (1,000 Ry
DESCRIPTION UNIT | QUANTITY TOTAL TAXDUTY TOTAL TAXDUTY
. INCLUBED . INCLUDED
1. GENERAL LS - 23,626,701 2,916,804
3. EARTHWORK . - = —
“Cloadag & Giubbing m2 1,622,200 750 70 1,216,650 113,554
Common/Wasla Excavalion m3 556,600 3,400 e 1,892,440 172,546
Borrow Material, LaSkm m3 £78,000 5,100 460 | - 2,947,800 265,880
Borrow Material, L25km ad 2,893,100 9,900 880 ] 28,542,690 2,565,959
Borrow Matarial, L=29km m3 646,000 10,800 080 6,976,800 633,080
Borrow Malotial, L=36km m3 674,600 12,400 1,130 8,365,040 762,298
Sand Mat ' m3 230,000 16,400 1,490 | 5,412,000 491,700
Sand Drain Pile, D=40cm m | 1,084,800 8,200 750 | 8,893,720 843,450
SUB-TOTAL . 64,247,140 5,818,467
3. BRIDGES : §
Superstruciure . AP I
Continuous Box Girder mz 8,720 930,000 170,000 8,109,600 1,482,400
PG |-Girdor, S>20m mz2 96,700 370,000 64,000 | 95,779,000 6,168,800
PC 1-Girdar, S<30m m2 18,000 /320,000 54,000 5,788,800 |. - - 976,850
Overbridge, We7.0m m2 1,740 370,000 " 65,000 643,800 . 95,700
Overbridge, W=8.0m m2 4,600 420,000 62,000 1,512,000 223,200
Substructure : . o o
Abutment m3 17,540 200,000 21,000 3,508,000 | . 368,340
Pier m3 83,390 320,000 32,000 | 26,684,800 | © 2,468,480
Faundation ) o A - .
PG Pils, D=0.6m m 194,080 83,000 7.600 | 16,168,640 | - 1,475,008
Stesl Pipa Pils, D=0.6m m 88,200 188,000 17,000 | 18,581,600 1,499,400
Caisson Foundation ma 8A10°} 1,150,000 105,000 | 9.671,500-{ 883,050
SUB-TOTAL . -1 124987,740 | 15.861,238
3. DITCHES AND CULVERTS ,
Drainage . )
Paved Diich m 82,000 £,100 700 664,200 £7,400
Pips Culvart, D=0.6m m 2,815 116,000 16,500 326,540 20,558
Pipo Culvert, D=1.0m m 3,325 240,000 22,000 798,000 73,150
Box Culvert, 2¢(3.0m x 3.0m) m 315 2,370,000 220,000 746,550 66,300
Box Culveit, 4.5m x 2.5m m 510 1,880,000 180,000 958,800 91,800
Box Culveit, 3.0m X 2.0m m 581 1,060,000 100,000 615,860 58,100
Box Culvart, 2.0m x 1.5m m 715 640,000 64,000 457,600 42,900
Roadway/Utility Protection .
Box Culvart, 6.0m x 3.5m m 615 3,250,000 310,000 1,998,750 150,650
Box Culvert, 3.0m x 3.0m m 845 1,280,000 120,000 1,081,600 101,400
Portal Culvert, 8.0m x 5.5m m 35 6,400,000 600,000 224,000 21,000
SUB-TOTAL 7,871,900 735,258
5. PAVEMENT
Subgrade Preparation m2 1,055,100 240 20 | 253,224 21,102
Subbase m3 110,200 25,000 2,300 2,755,000 253,460
Granular Base m3 182,200 34,000 3,100 6.!9_4,_800 564,820
Prime/Tack Coat kg 2,588,400 690 200 1,785,046 517,680
BinderiSudace Course ton 433,600 18,200 1,700 7,891,520 732,120
Asphalt Cemant ton 38,200 390,000 105,000 | 10,998,000 2,961,000
Concrete Pavement, T=30cm mz 12,000 41,000 5,300 492,000 63,500
SUB-TOTAL 30,370,540 5,118,782
6. MISCELLANECUS
Rolocation of Sugarcane Railway m 585 123,000 11,200 71,955 6,552
Relocation of Walerway m 965 39,000 3,500 37,835 3,378
Sodding 2 1,026,400 480 40 492,672 41,066
Concrale Block Stops Protection my 16,550 23,000 2,600 380,650 . 43,030
Guardrail m 28,300 59,000 5,400 1,669,700 152,820
Delingalor m 153,300 5,100 600 781,830 91,980
Marking m2 . 36,700 11,500 1,000 422,050 36,700
CGuide Signs .each 24 14,400,000 3,050,000 345,600 73,200
Regulatory & Warning Signs ken 38.3 240,000 53,000 9,192 2,030
ROW Fenice and ROW Pags m 76,600 29,000 5,300 2,221,400 © 405,980
Kitomaster Posl aach a8 37,000 3,400 1,406 129
Tollway Lighting m 18,600 | - 71,000 6,400 | 1,320,600 115,040
Taolt Booths ' each 30 75,300,000 8,300,000 2,259,000 249,000
Tollgate Office m2 1,200 880,000 152,000 1,056,000 . 82400
Operation & Maintenance Office m2 1,500 980,000 152,000 | . :1.320,000 228,000
SUB-TOTAL : 12,389,690 1,635,205
CONSTRUCTION COST 263,193,711 | 32,085,943
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*13.4 Summary of Initial Investment Cost

Description Financial Economic
: . : Cost (mil. Rp.) Cost {mil. Rp.)

Consiruction cost 263,194 231,108
Purchase of maintenance equipment 1,141 911
Land acquisition and compensation 75,433 75,433
Utility relocation 3.215 . 2,923
Engineering 13,160 : 11,565
Sub-Total 356,143 321,930
Contingency 35,514 32,193
Total 391,757 354,123

13.6;2 BMSEE

EMBERIE, F 135 KRT L) RBES L,
#13.5  Summary of Additional Investment Cost

o Assumed Financial Economic
Description Year of Cost : Cost

. . i Const. (mil. Rp.} (mil. Rp.)
Overlay cost {4-lane) 2005 17,463 14,026
Overlay cost (6-lane) : 2015 18,240 14,754
Widening cost ' 2010 27,408 23,680
Lakarsanlri 1C 2003 18,796 17,236
Driyorejo IC - 2008 5,966 5,310
Krian IC (2nd interchange) 2015 1,944 1,746
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#F14.1  Summary of Financial and Economic Project Costs
(Initiai Investment)
: {(Million Rp. at 1991 pl ices)

o Imancial Costs - Economic¢ Costs
Construction Costs 989,513 . 954, 219
Maintenance 1,255 - 1,002
Equipment - . o b .

"{ Land Acqmsxtion/ ' 86,513 86,191
Compensation-and : _ .
Relocation _
(Engineering Service 5,790 5,084
o/D) e o
Engincering Service ' 8,686 - ' 7.627
(Supervision) o
Grand Total 391,757 354,123
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x14.2 Unit Prices of Vehicle Operating Cost Components 2
(Constant 1991 Price) R
‘-'{Unit-:jRp.)'- '

PRICE OF VEHICLES . o FINANCIAL  ECONOMIC
_ ' T , PRICE- -~ PRICE
Sedan 1 Honda Civic Grand 1500 57,900,000 26,055,000
1 Toyota Corolla 1600 52,900,000 23,805,000
Minibus (Private)  : Toyota Kijang Minibus 25,000,000 19,250,000
Minibus (Public)  : Mitsubishi Colt Solar - 27,500,000 21,175,000
Pick-up . Toyota Kijang Pick-up 119,000,000 14,630,000
Large Bus . Meércedes Benz OH306S 161,000,000 123,970,000 -
Medium Truck :  Mitsubishi Colt FE104 - 34,000,000 26,180,000
Large Truck 1 Mitsubishi Fuso FM517H | 82,000,000 63,140,000
Note: Depreciable value of vehicle = 90% of price ' '
: : o - (Unit : Rp.).
PRICE OF ONE SET OF TYRES/TUBES . FINANCIAL =~ ECONOMIC
| | | - PRICE ~~ PRICE -
Sedan : Honda Civic Grand 1500 92,000 74,152 .
: Toyota Corolla 1600 86,500 69,719
Minibus (Private) : Toyota Kijang Minibus ~ 53,000 . 42,718
Minibus (Public)  : Mitsubishi Colt Solar 80,250 64,682
Pick-up : Toyota Kijang Pick-up ~ 53,000 42,718
Large Bus : Mercedes Benz QHSOSS o 262,000 211,172
Medium Truck : Mitsubishi Colt FE104 135,750 109,415
Large Truck : Mitsubishi Fuso FM5171 262,000 211,172
(Unit : Rp)
PRICE OF FUEL/ENGINE OIL (PER LITER) FINANCIAL, ECONOMIC
PRICE . PRICE
Gasoline 450 : - 409
Diesel Fuel . 245 223
Engine Oil for Sedan - : 3,100 2,818
Engine Oil for Gasoline Mmlbus/Pmk up ' 3.160 2,8_18
Engine Oil for Diesel Minibus 2,900_ ‘ 2,636
Engine Oil for Diesel Truck/Bus 2,900 2,636 -
- {Unit: Rp.}.
WAGE RATES (PER HOUR) FINANCIAL ~ ECONOMIC
"PRICE ~ ~  PRICE
Mechanic : 773 ) . 773
Bus Driver | 1,040 1,040
Truck Driver ' 1.040 1,040
Bus Conductor _ 588 588
Truck Assistant : 410 410
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$14.3  Vehicle Composition Rate

. Vehicle Category Vehicle Type | Composition Rate (%)
Passenger Vehicle Sedan - 40
Minibus {Private) 37
: Minibus (Public) 23
Pick-up Pick-up 100
Truck Medium Truck 48
i : Large Truck = o2
Bus . ' Bus 100

source ! Based on traffic survey result by the Study Team in 1990 at
Location No. 1113, 1115 and 2214. '

INESFR LR 72 4 GBI B 2 gifERy - BENEMETRM Y, FI44TR T
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FT14.4

1991 Composite Unit Vehicle Operating Costs

Financial Vehicle Operatihg Costs (Rp /Kni]

Speed  Passenger Pick-up Truck Bus -
(Km/Hour) Vehicle ' o co
10 908 510 922 1,724
15 687 389 731 1,436
20 570 323 632. 1,293
25 495 280 571 1,211
30 - 443 250 530 1,163
35 405 227 503 1,135
40 375 209 483 1,121
45 352 195 471 1,117
50 334 185 463 1,121
55 320 176 460 1,131
60 309 170 460 1,147
65 301 166 463 1,168
70 295 164 469 1,193
75 292 163 477 1,222
80 291 163 487 1,254
85 291 165 500 1,289
90 293 168 514 1,327
a5 296 172 531 1,368
100 301 178 549 1,412
Economic Vehicle Operating Costs (Rp./Km}
Speed Passenger Pick-up Truck Bus
(Km/Hour) Vehicle
10 555 402 766 1,403
15 423 308 604 1,160
20 352 256 519 1,039
25 307 222 467 970
30 275 198 1432 928
35 252 180 408 903
40 233 166 392 889
45 220 155 381 884
50 209 147 374 886
55 202 140 370 - 894
60 196 136 a70 - 906
65 192 133 373 922
70 190 131 378 941
75 190 131 384 964
80 190 132 393 990 -
85 193 134 403 1,018
90 196 137 416 1,050
95 201 141 430 1,083
100 207 146 446 - 1,120
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Yy 27w (P=10%)

L= (e &)Y
~ G Gopen)

(1.25/a) Y

i
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F14.5

Unit Vehicle Time Cost

~ Vehicle Type.

Time Cost (Rp./hr.)

Passenger Vehicle
Pick-up '
Truck

Bus

Financial/Economic Costs:

8,880
6,780
7,980
7.960
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®14.6

Estimated Economic User Benefits of ﬂm Toll R'o'ad.

(Million Rp./Year)

_Economic Benefits of Savings in: .
Year | Vehicle Operating Time Costs Total Benefits
Costs e : _
1995 13,767 46,671 60,438
2005 78,159 174,144 252,303
2015 216,336 284,481 500.817
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F14.7

Economic Project Analysis

EIRR
NPV
B/C

(Discount Rate Used = 15.00%)

27.88%
457,541 Million Rp.

2.68

(Unit: Million Rp.}

Year Benefit = Cost Net Cash

L  Const.Cost =~ Q&M Cost Total Cost Flow
1 1991 1,526 0 1,526 -1,526
2 1992 46,655 0 46,655 -46,655
3 1993 121,649 0 121,649  -121,649
4 1994 104,738 0 104,738  -104,738
5 1995 79,555 0 79,555 -79,555
6 1996 79,625 0 4,209 4,209 75,416
7 1997 98,812 0 4,209 4,209 94,603
8 1998 117,998 0 4,209 4,209 113,789
91999 137,185 0 4,209 4,209 132,976
10 2000 156,371 0 4,200 4,209 152,162
112001 175,558 0 4,209 4,209 171,349
12 2002 194,744 0 4,209 4,209 190,535
13 2003 213,931 17,236 4,209 21,445 192,486
14 2004 233,117 0 4,209 4,209 228,908
15 2005 252,303 14,026 4,209 18,235 234,068
16 2006 277,154 0 4,209 4,209 272,945
17 2007 302,006 0 4,209 4,209 297,797
18 2008 326,857 5,310 4,209 9,519 317,338
19 2009 351,708 0 4,209 4,209 347,499
20 20100 376,560 23,580 4,209 27,889 348,671
21 2011 401,411 0 4,630 4,630 396,781
22 2012 426,262 0 4,630 4,630 421,632
23 2013 451,114 0 4,630 4,630 446,484
24 2014 475,965 0 4,630 4,630 471,335
26 2015 500,817 16,500 4,630 21,130 479,687
26 2016 500,817 . 0 4,630 4,630 496,187
27 2017 500,817 0 4,630 4,630 496,187
28 2018 500,817 0 4,630 4,630 496,187
29 2019 500,817 0 4,630 4,630 496,187
30 2020 500,817 0 4,630 4,630 496,187
430,875 109,435 540,310 7,513,273

Tota ' 8.053,583
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Year | Vehicle Type | Financial Benefit Toll
: ' per VchchL Km per Vehicle-Km Rafio
- : (a) : (b) (b)/{a)
_ PPassenger Vehicle 540 68 0.13
1995 | Bus ' 222 113 0.51
Pick-up 365 . 68 0.19
| Truck 370 113 0.31
| Passenger Vehicle 619 91 0.15
2005 |Bus 404 151 0.37
Pick-up 425 01 0.21
Truck _ 482 151 0.31
- | Passenger Vehicle 652 122 0.19
2015 | Bus 666 203 0.30
Pick-up 425 122 0.29
Truck : _ 554 203 0.37

Note : in 1991 prices
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Price Basis 1995 2005 2015
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Current Pricc 19,834 - 162,299 | 1,150,591
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