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7.5

Comparison of Social Impact
DESCRIPTION UNIT | ALT-B1 | ALT-DI | ALT-D2
A, RI'_.SIDENTS DISP].ACEME.NT
(PARAMETB.R)
1. Developed area km 0.70. - -
(Equivalent length f=1.0) (0.70) | : _
2. Densely inhabited village km 195 | 675 560 -
(Equivalent length f=1.0) {1.95). | ®©.75 | (5.60)
3. Sparsely inhabited village . km 2.50 - -
(Equivalent length f=0.5) (1.25)
4, Total equivalent length km 39 8.75 5.6
5. Index, pOpulation displacement - 1.00: 1.73 1.44
B. 10SS OF AGRICULTURAIL LAND o
1. Area in Surabaya city ' m2x103| 1265 - -
(equivalent area f = 1.0) {126.5)

2. Area In Gresfk regency m2x103| 7562 - -
‘(equivalent area f = 1.0) B 1 (756.2) : o
3. Area in Sidoarjo regency m2x103| 3622 | L1573 1,104.0

(equivalent area { = 2.0} 1 (724.4) | (2.314.6) | {2,208.0)
4. Area in Mojokerto regency 251031 330.2 | 4089 | 4089 .
{equivalent area f = 2.0) (660.4) | (813.8) | (813.8)
5. Total equivalent area 2,267.5 | 3.1284 { 3.021.8

. 1.00 1.38

6. Index, loss of agr. land
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YRFAMVaBlB 79 vy A FNIORELED L, PR EFNOBBABRRIAE T 5 Eailiftx
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- ®/T1.8 - . Existing Major Irrigation Canals to be Crossed by
' Each Route Alternative
ALTERNATIVE-B1 ALTERNATIVE—D 1 ALTERNATIVE-D2
_ : Area _ Area ‘ Area
Irrigation Canal { (ha) |Irrigation Canal| (ha) |lrrigation Canal| (ha)
Kd.Ploso 930 |Porong ! 417 |Porong I 417
' Purboyo I 1,020 Purboyo 1 1,020
Sidomukti 1,053 | Sidomukti 1,053
Kemasan 1 1.423 | Kemasan 1 1,423
Ketawang 924 | Kemasan [l 489
Botokan 421 .| Ketawang 924
. Dungus 400
Total Irrigation _ Total Irrigation Total Irrigation
Area and 930 {Area and 5,658 | Area and 5,326
| index) - (1.00) | (Index) (6.08) | (Index) (5.73)
Number of - I Number of | Number of
Canals 1o be Canals to be Canals to be
crossed 1 crossed = crossed | 6
G) VRWHBILE

R O—M R KRS § ORISR AT, Y0V 2 s b ERAR RO KL
Ta¢h, BREOAELRBR, B L LIEREELWY L BT, BIHEORMKL -
T, KBICH LB & & AR D,

S MOETT 1 & ORMAERO ORI, LTFOMD) Th b,

{URR—BL 2, HABE, ABLAY, YEBEBECHT 2EE. 2TOECERLTVD,

e BAHERM A S T, B LR R S R & %,
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Cross Sectlonal Traffic Volume and Toll Road

x®7.7
Users on Alternative Routes
Average Cross Sectional - Average Number of Toll Road
Year Traffic Volume (Veh./ day). i Users (Veh. /day)
ALT-B1 ALT-D1 ALT-D2 A_LT—B 1 ALT-D1 ALT—DZ
1995 9,100 10,200 9,300 10,300 11,500 11,200
2005 | 23.600 | 26,200 | 24,200 | 28,600 | 28,800 | 26.600
2015 | 67,600 69,400 65 300 | 83,000 | 75,400 . 67,200 .
Note: Number of toll road users is counted as a half of all on and off traﬂ'ic

of the Toll R()dd
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£7.8 Sﬁnimary of Economic Comparison

SN RRBRHIRR G . 218 KRT,

Description Alt-B1 Alt-DY | Alt-D2
Economic Internal Rate of]  24.8% 20.9% 18.4%
Return (EIRR) , :

Net Present Value [NPV}) at 201,939 127.526 62,053
Discount Rate of 15% (M. Rp.)
Benefit Cost Ratio (B/C) ati

2. 1.60 1.33
Discounted Rate of 15% 03

FEEHWE» S DN i, RBEE—B12, ROBVEESRIEoNIERE ko1,

7.2.6 AEERER

0 T

RFROPT, ?}iﬁfﬂ@iﬂ Vi, BB ﬁﬁﬂ"ﬁﬂﬂﬁb & PR 6 V).TF{WIEM{«' ?.i 7.9

KEHMLTRT (BYAIA-ABRROLEIR, &7.10 YBROZL) .

x17.9 Preferable Priority in Four Major Aspects for .

Each Route Alternative
MAJOR ASPECTS FOR ORDER OF PRIORITY
COMPARISON TQ ADOPT
. ALT-B1 | ALT-DI ALT-D2
A.  Technical Aspect (i.e. Costs) 2 3 1
B. Environmental Impact 1 3 2
C.  Transportation Aspects 1 .2 3
D.  Economic Aspects -1 3 2

) REMROEE

AR, %ﬂ%"h@%ﬁﬁ%%@m;ﬁk% 72, BEORS AR LoD, ﬁ%ﬂﬁiﬁwaﬁk
bobb R BLAZ LSO, LEL, 4 DO TOFHEMENLIR. ZTIKROhALIRR
B ho EPT, HE A OHMWWEIR, SoHEBKEERED DB 2 E L BBl s

o, HH D ORFIEIC RS 0D 20, B KPS RPN,
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_ Compm-ison of Short-Listed Route Alternatives

ITEM FOR COMPARISON ROUTE ALTERNATIVE-B] _ ROUTE ALTERNATIVE-D1 ROUTE ALTERNATIVE-D2
Quantified Figure Ratmg/ Quantified Figure Rating/ Quantified Figure Rating/
- . : Index : Index Index
ECHNIQ AL ASPECTS . ' :
{1) Total Length of the Toll Road 371km 1.0 309 km 0.8 289 km 0.8
{2} Minimum Horizontal Curve R=2000m " Good R=250m Good " R=2500m Good
(3) Soft Ground Treatment 70km 1.0 16.2 km 2.3 14.1km 20
{4) Construction Cost Rp. 223 Billion 1.0 Rp. 195 Billion 0.9 Rp. 182 Billion 0.8
{5) ROW Acquisition Cost Rp. 67 Billion 1.0 Rp. 109 Billion 1.6 Rp. 96 Billion 1.4
{6} Total Cost of Construction and ROW Rp. 290 Billion 1.00 Rp. 304 Billion 1.05 Rp. 278 Billion 0.96
(7) Ease of Construction- Longer hauling distance of fill materials Troublesome soft ground freatment Troublesome soft ground treatment
Priority from Consideration on
Technica] Aspects (Costs) C 2 3 1
ENYIRONMENTAL IMPACT .
(1) Residents Dlsplacement (weighed 39km 10 6.8 km 1.7 56km. 1.4
Village Crossing Distance) : -
(2) Loss of Agricultural Land (weighed by 2.3 million m2 1.0 3.1 million m2’ 1.3 3.0 million m2 1.3
Crop Production Output) : .
(3) Protection/Reconst. of Irrigation Canal 1 tocation _ - 7 locations ~ - 6 locations -
- Priority from Preservation of
Environment 1 3 2

TRANSPORTATION ASPECTS
{1) Road Network

(2) No. of Toll Road Users

{3) Influence to Regional Development

- Effective combination with the two ring
roads (Inner and Middie)

- Lower burden onto SBY-Gempol in volume
and distance

- Slightly lower at the Toll Road opening
but grows faster than other alternatives.

- Encourages the emerging development
along the provincial road, particularly
new town development in Driyorejo and
Tandes ind, area through Inner Ring Road.

- - Effects of Middle Ring Road are not
sufficient to disperse SBY" bound traffic

- Compared with Alt-Bl, traffic burden onto
SBY-Gempol is heavier in volume and
distance. : _

- Relatively high at opening but it ranks
next'to Alt-Bl in 2015 .

- Promotes a southward expansion of SBY
urban area particularly in Taman, Waru,
Gedangan and Sukodono in Kab. Sidoarjo

- No connection with the plonned ring road
Number of interchange is- .mited and the
traffic burden onto SBY-Gempol is
heaviest in volume and distance

. Almost the same as Alt-D1 but it grows at
the lowest rate compared with the others

- Separates the agricultural land of higher
productivily and it runs through an area of
relatively lower potential to traffic
generation

Priority from Transportation Aspects

1

3

-3

TCONOMIC ASPECTS . : T

(1) NPV ati=15% Rp. 201.9 Billion 1.00 " Rp. 1275 Billion 0.63 Rp. 63.0 Billion 0.31

(2) B/C Ratio at i = 15 % 2.03 - 1.00 160 0.79 133 - 0.66

(3)EIR 24.8 % 1.00 209 % 0.84 184.% 0.74
Priority based on EIRR 1 o 2 3

EVALUATION AS A WHOLE AND
RECOMMENDATIONS

Though initial cost is not the lowest, Route
Alternative-Bl is superior to the other
alternatives in the following aspects:

- Shorter ROW acquisition period
- - Preservation of environment

- Accessibility to development areas

: Avoidance of traffic concentration by

Inner/Middle Ring Roads

- . Economic
The Study Team recommends this alternatwe
as the Optimum Route.

Route Alterﬁ5tive—D1 follows the exisling
national road. Serious residents displacement

" | and loss of agricultural land are anticipated.

Traffic overburden to Surabaya-Gempol Toll
Road can be mitigated by the widening of the
existing toll road. Many small industrial/
housing developments are on-going by
individual investors, but Sidoarjo Regency
has no future landuse/ development plan.

Route Alternative-D2 has the shortest route
length and the lowest initial cost. Traffic
overburden to Surabaya-Gempol Toll Road
can be mitigated by the provision of an access
road to the existing national road but this
will entail additional construction and ROW
acquisition cost. Environmental impact is
slightly less compared with Route
Alternative-D1 since the route length in
Sidoarjo Regency is shorter.

RECOMMENDED PRIORITY

1

3
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i o _ e fOT Quitside .
: - — East Java
_ Consolidation of OD Matrices '
of Selected Locations and
Elimination of Double Counted N
OD Data ' ¥ .
1982 National OD
(E.Java ; Kab. Zone,
¥ Other Area : Study
Zone)
Partial OD Matrix 1982.1990
. Secio-economic -
- Data
Trip Gen/ATT
Model (separately
for E. Java & Other BT [P
Area) ‘ — : '
' Total Traffic Demand
(Separately for East
Java and Other Area)
1990 Trip Gen/ATT
by Zone
Present
Pattern
Methed _
1950 Estimated OD
(Kab. Zones in
East Java)
Zone Integration
by Study Zone
K)r East ]ava
1990 Estimated OD Table | - :
{Study Zones for Outside
Study Area; Kab.Zones
for Study Area)
199) Estimated Complete
OD Table by Study
Screen
Liné Check
Establishment of 1990 OD Tables
SURABAYA - MOJOKERTO 8.1 Flow Dlagam of Esnmatmg
TOLL ROAD PROJECT 1990 0O Matmx _




% 8.1 Zone Code List

{1) Zone Cods in the Study Area

Madium | Kabupaten/ | Small Kecamatan
Zoe | Kotamadya | Zone

111 Sawahan, Genteng, Tegalsari, Gubeng, Sukolilo,
_ ‘ Kenjeran, Tambaksari, Simokartd, Semampir,
110 Kotamadya Pabéancantian, Krembangan, Bubutan

- Surabaya 112 Wonocolo, Wonokromo, Runghkut

113 Lakarsantri, Karangpilang

114 | Tandes, Benowo

121 Sidoarjo, Buduran, Candi

122 Porong, Tanggulangin, Jabon
123 Krembung, Tulangan, (Prambon
120 Kabupaten 124 Balongbando, Tarik

Sidoarjo | 125 Krian

i26 | Wonoayu, Sukodono

127 § Taman
. 128 | Waru, Gedangan, Sedati
130 "~ Kodya 131 Prajurit Kulon, Magersari

Mojokerto

132 Bangsal, Puri

, 133 Pungging, Mojosari
Kabupaten 134 | Ngoro :
Mojokerto 135 Jatirejo, Gondang, Pacst, Trawas, Kutorejo, Dlanggu |
136 Trowulan, Sooko

137 |  Gedek, Jetis

138 1 Kemlagi, Dawarblandong

141 Kebomas, Gresik, Manyar, Bungah, Sedayu, Dukun,

. Pancang, Ujungpangkah, Sangkapura, Tambak

140 Kabupaten 142 | Menganti, Kedamean, Balongpanggang, Benjeng,
Gresik Cerme, Duduk Sampeyan

' 143 Driyorajo

144 Wringinanom



% 8.1 Zone Code List {(Continued)
(2} Zone Code Outsids the Study Area
Province/ Medium ' :
island Zone KabupateanotamadyalPrownce
East.Java - 150 Kab Lamong_n
160 Kab. Banqkalan
170 | Kab. Pasuruan, Kodya Pasuruan
180 Kab. Jombang - ’ .
190 | Kab. Malang ; Kod.Malang _
200 | Kab. Blitar, Kab. Trenggalek, Kab. Tulungagung, Kod. Blitar
210 | Kab. Kediri, Kab: Ngnajuk, Kod. Kediri
220 Kab. Bojonegero, Kab. Tuban :
230 | Kab. Pamekasan, Kab. Sampang, Kab. Stimenep
240 | Kab. Banyuwangi, Kab. Bondowoso, Kab.Jember,:
: Kab. Lumajang; Kab. Probo!mggo Kab: Situbondo
250 ;. | Kab. Madiun, Kab. Magetan Kab. Ngawn, Kab. Pagcitan,
Kab. Ponorog&Kod Madiun
D.. Yogyakarta | 260 |Dl.Yogyakarta (Kod. Yogyakarta Kab. Wates, Kab.
and Central Java Wonogir,Kab. Sleman, Kab. Bantul), Kab. Boyolali, Kab.
Gunung Kidut,Kab. Karanganyar Kab. Klaten, Kab. Kulon
Progo, Kab. Sragen, Kab. Sukohario, Kod. Surakarta
270 Kab. Blora, Kab. Demak, Kab, Grobagan. Kab. Jepara,
Kab. Kendal, Kab. Kudus, Kab. Magelang, Kab. Pati,
Kab. Rembang, Kab. Semarang, Kab. Temanggung, Kab.
Ungaran, Kod. Magelang, Kod, Salatiga, Kod. Semarang ___
280 |Kab. Banjarnegara, Kab. Banyumas, Kab. Batang, '
' Kab. Brebes, Kab. Cilacap, Kab. Kebumen,
Kab. Pekalongan, Kab. Pemalang, Kab. Purbalingga,
Kab. Purworejo, Kab. Tagal, Kab. Wonosobo,
Kod. Pakalongan, Kod. Tegal
DKl Jakarta 280 DKL Jzkaria (Kod Jakarta Barat, Kod. Jakarta Pusa!
and Waest Java Kod. Jakarla Selatan, Kod. Jakarta Timur, Kod. Jakarta
Utara), Kab. Bandung, Kab. Bekasi, Kab.. Bogor, Kab.
Ciamis, Kab. Cianjur, Kab. Cirebon, Kab.Garut, Kab.
Indramayu, Kab. Karawang, Kab. Kuningan, Kab.Lebak,
Kab. Majalengka,Kab. Pandeglang, Kab. Purwakarta, Kab.
Serang, Kab. Subang, Kab.Sukabumi, Kab. Sumedang, Kab.
Tangerang, Kab. Tasmmmaya Kod. Bandung, Kod. Begor,
Kod. Cirebon.
Sumatra/ 300 |DI Aceh, Prop. Sumatera Utara, Prop. Sumatera Barat,
Kalimantan/etc. Prop. Riau, Prop. Jambi, Prop. Sumatera Selatan
Prop. Bengkulu, Prop. Lampung, ,
Prop. Kalimantan Timur, Prop. Kalimantan Selatan,
Prop. Kalimantan Tengah, Prop. Kalimantan Barat,
Bali/ Sulawesi/ 310 |Prop. Bali, Prop. Nusatenggara Barat, Prop. Nusatenggara

etc.

Timur, Prop. Irian Jaya, Prop. Maluku,. Prop. Sulawesi

Utara,
Prop. Sulawesi Tengah, Prop. Sulawe51 Tenggara
Prop. Sulawesi Sslatan, Prop. Timor Timur
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*8.3 Estimated Socic- Economlc Parameters in East Java 1990

82 “EsTmaled TS0 Valie B LI 1990
{1983 Constant Pice). _ :
National _ Popu- Total
Name . o 1 I+ Total -  lalion  GRDP per
' Zone - (Mil, Bp.) (M|I Rp) (Mit, Rp.)  (1,000)  Capita
Code ) . {2) (3) (4 . {8)
Kab. PACITAN 4110 99,273 - 73,446 172,719 490 - 352,488 -
Kab. NGAWI 4120 144,400 = 173,275 317,675, 838 378,635
Kab. MAGETAN 4130 110,385 = 232,596 - . 342,961 B53 525,208
Kab. PONOROGO 4140 166,486 144,030 310,498 - 813 381,914
Kab. TRENGGALEK 4150 46,049 126,352 172,401 627 . 274,962
Kab, BOJONEGORO . 4180 - ‘94,067 183,105 277,172 1,146 241,880
Kab. MADIUN + Kodya. MADIUN 41707 104,088 244,978 . 349,084 854 408,740
Kab. TUBAN 4180 115,779 . 198,195 313,974 1,005 312,412
Kab. NGANJUK 4190 - 89,862 253,745 - 343,807 993 348,029
Kab, TULUNGAGUNG' 4210 . 93,173 243,253 338,428 898 374,639
Kab. KEDIRI + Kodya, KEDIRI 4220 173,180 1,159,803 1,332,893 = 1,668 799,156
Kab: BLITAR + Kodya. BLITAR 4230 133,642 259,087 392,729 1,201 327,002
Kab, JOMBANG 4240 . 120,181 - 281,747 © 401,938 1,080 372,165
Kab. LAMONGAN _ 4250 127,984 204,184 332,168 1,199 277,038
Kab. MALANG + Kodya. MALANG 4260 +4270 782,675 1,221,585 2,004,260 2,961 676,886
Kab. MOJOKERTO + Kodya. MOJOKERTO 4280 101,804 303,765 411,569 908 454,270
Kab. SIDOARJO 4290 114,235 603,501 ~ '717,736 . 1,094 656,086
Kab. GRESIK + Kodya. SURABAYA 4310 208,313 2,891,936 3,100,248 3,516  8B1,755
Kab, BANGKALAN 4320 123,124 118,420 241,544 737 327,739
Kab. SAMPANG 4330 107,401 122,793 . 230,194 873 342,042
Kab. PAMEKASAN 4340 87,103 111,352 178,455 617 289,230
Kab. SUMENEP 4350 111,244 208,831 320,075 945 . 338,704
Kab. PASURUAN + Kodya. PASURUAN " 4380 237,661 503554 741,215 1,339 553,559
Kab. LUMAJANG 4370 205,636 234,814 440,450 957 460,240
Kab. PROBOLINGGO+Kodya PROBOLINGC 4383 202,933 357,335 580,328 1,103 508,004
Kab. JEMBER 4390 421,385 - 557,469 ° 978,854 2,038 480,066
Kab. SITUBONDO 4410 88,309 195,588 283,897 577 492,028
Kab. BONDOWOSO 4420 89,435 168,355 257,790 665 387,654
Kab. BANYUWANG! 4430 234,287 441,872 676,158 1,811 419,714
EAST JAVA TOTAL 33,206 - 498,076

4,714,074 11,825,024 16,539,008
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8.4 Estimated 1990 Zonal Trip Generation/Attraction in East Java

1957 1940 Controlled Zonal Trip

Generation/Attraction
_ Nationat
Name Pass. Veh. Bus Pick-up Truck
’ Zone
Code
Kab. PACITAN 4110 887 93 279 120
Kab: NGAW! - 4120 3,016 108 778 804
Kab., MAGETAN 4130 3,262 155 845 1,007
Kab, PONCROGO 4140 2,715 -300 676 287
Kab, TRENGGALEK 4150 2,159 383 536 1,030
Kab. BOJONEGORO : 4160 2,009 185 745 1,132
Kab, MADIUN + Kodya. MADIUN 4170 5,491 250 1,217 1,883
Kab, TUBAN _ ' 4180 1,480 154 621 733
Kab. NGANJUK 4ig0 4,493 100 926 1,190
Kab. TULUNGAGUNG : 4210 3,123 413 987 1,334
“Kab. KEDIR! + Kodya. KEDIRI 4220 14,618 504 4,081 4,545
Kab, BLITAR + Kodya, BLITAR - 4230 3,655 3t 1,171 987
Kab, JOMBANG ' 4240 3,903 129 1,199 1,474
Kab. LAMONGAN _ 4250 2,534 86 8N 1,878
Kab. MALANG + Kodya, MALANG - 4260 + 4270 15,939 1,642 4,584 2,623
Kab, MOJOKERTO + Kodya. MCJOKERTO 4280 6,085 124 1,586 3,579
Kab. SIDOARJO 4290 12,371 240 2,847 . 3,368
Kab. GRESIK + Kodya. SURABAYA 4310 45,483 3,082 12,524 18,343
Kab; BANGRALAN 4320 2,588 81 BOS 543
Kab. SAMPANG : : 4330 2,873 81 710 680
Kab. PAMEKASAN 4340 2,295 Al $25 51
Kab. SUMENEP , _ 4350 2,116 94 880 663
Kab. PASURUAN + Kodya. PASURUAN 4360 8,477 309 2,555 3,493
Kab. LUMAJANG 4370 2,841 127 - 818 319
. Kab. PROBOLINGGO + Kodya, PROBOLINGG 4380 4,454 248 ° 1,345 1,504
Kab. JEMBER 4390 5,953 491 2,189 2,101
Kab. SITUBONDO : 4410 2,820 148 733 - 780
Kab, BONDOWOSD 4420 2,937 113 862 818
. Kab. BANYUWANGI 4430 4,011 353 1,434 1.484
. EAST JAVA TOTAL 175,428 10,353 49,107 59,671

8-13



8.5 Estimated 1090 Block OD Matrix

(Unit: veh./day)

Block (1) - Block (2)
Past Java | Outside East Java " Total
(Zone No. 111 ~250) | (Zone No. 260 ~ 310) '
Pass. Veh. 83,663 6195 89,858
Block (1) Bus 6896 24 | 7120
Pick-up 27,980 119 29,176
Truck 41,357 3,880 ' 45,237
. Pass. Veh. 6,195 25872 32,067
Block (2) Bus 224 3792 32,016
Pick-up 1,196 : 6,158 . 7.354
Truck 3,880 14189 18,069
Pass. Veh. 89,858 _ 32,067 121,925
Total ~ Bus 7120 _. 32,016 39,136
Pick-up 29,176 7,354, C 36,530
Truck 45,237 18,060 63,306

R LA 1990FODE R, RF U= « 54 Y LOKARE B L0 RV =y « 54 ¥ bR
WX 10ERBRBHFHA B AREE L OERE, AFHAODItlT > Tnh EHlfEh b
(%8.62H) . o
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F 8.6  Comparison of Screen Line Trafflc In 1990

_ o (1) Estimated (2} Surveyed (1)/(2)
Screen Line Traffic Volume Traffic Volume ((2)=100)
A 17,600 ~ 18,000 98
B - 33,700 35,900 94
C 41,000 : 37,500 109
D 33,600 34,700 97
-E 17,600 17,900 98
I ‘ 24,800 , 22,100 112

(:-‘-.' Y

- .
. 'mmcslmnm e

1
papran BARY )
cartuan HbKefiatdae
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Roadside OD Survey

on Toll Road and
on Arterial Road

Selection of
QD Pairs

Selected OD Selected OD
: Pair Traffic Pair Traffic
through Arterial Road - through Toll Road
% use of tollway
in the same
QD pairs
™ l
Road (Link)
€ - Conditions
- Travel Speed
Surw?/
- Road Inventory
Survey
¥ _ ¥
Travel Time through Travel Time through
Arterial Road Route Toll Road Route
Comparison of _
Travel Time fe—
through Toll or Artery
Tolt Tariff Patd
for Used Toll Road
Section
¥
Toll Road
Traffic
Diversion
Model
SURABAYA - MOJOKERTO E8.6 Flow Diagram for Toll Road
TOLL ROAD PROJECT Diversion Model
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.52 UL 78RS LUQVRE

WEEY ¥ 7 febb, RAROMBIREE 7~ 4 RATARIAM RS L CTBMEOHRE BEE
LCsE L,

R v P U - 2 RHAGAAR MY ¥ 21, 90 OBBIERIC SN L . QVRME e L (&
87%%) o : ’

# 8.7  QV Conditions of Network Links

- Road Type V1 vz | v3 o | @
1) 6-lane Toli Road (Rural) 100 60 30 | 72,000 86,400 °
2) 6-lane Toll Road (Urban) 8 | 60 30 | 68,000 | 81,600
3) 4-lane Toll Road {Rural) 100 60 30 | 48,000 57.600
4) 4-tane Toll Road {Urban) 80 { 60 | 30 | 45,000 | 54,000
5) 4-lanc Arterial Road 70 40 15 44,000 52,800

6} 2-lane 2-way (Wider lane width) | 70 | 40 | 15 | 11,000 | 13,200
7} 2-lane 2-way (About 6.5 m width) 60 30 15 9,000 10,800
8) 2-lane 2-way (6.0 m width) 0} 30 | 15| 8000 9,600
9) 2-lane 2-way (4-6 m width) a0 | 25 | 15 | 6.000 7,200

V (km/hr)
\

> Q (veh./day)
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8.4 ﬁﬁéﬁﬁﬁ%ﬁfﬁm

8.4.1 FFEODF

ﬁﬂeon%ui 3 j«r 7B & U“‘.?*.r ) %’%um‘ aﬁ%ﬁ%ﬂaﬁﬁmﬁmw !‘o«’t% Lﬁkﬁiif’f (%4%?2
D4, 142#*3) AR LCHERZ LR,

BaY—viima Y b1 m)lxé nt)r&ﬂaﬁ&&‘ﬁﬁwﬁmt%% a%és 8 io & U‘a%es 9 umn,

Traffic Generation by Zone Block

Block {2} ' " Total

"Block (1)
East Java Outside East Java . Traffic
(Zone No. 111 ~ 250} {Zone No. 260 ~ ’310) Generation
M N T
F8.8 Growth of Total Traffic Generation (T)
L (Unit: veh./day)
Type of Veh. 11990 1995 2005 - 2015
Passenger Vehicle 121,925 174,326 346,066 - 672,433
(% pa) ' 7.40% | 7.10% 6.90%
Bus 39132 | 51718 91,026 | 161,742
(% p.a.) 570% ] = 5.80% 5.90%
Pick-up ' 36,530 53,617 109,360 216,855
(% p.a.) . . B00% | - 740% | 7.10%
Truck . 63,306 80,987 136,223 235,336
(% p.a.) 500% |  530% | 5.60%
Total | 260,893 360,648 - | 682,675 | 1,286,366
\ (% p.a.) | 6.70% 6.60% | 6.50%
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8.9 Estimated Future Traffic Genemtion by Zone Block

{Unit: veh./day)

(]). Passenger Vehicle _
Year M N T
1990 89,858 32,067 121,925
1995 128,878 45,450 174,328
2005 249,676 96,393 346,069
2015 462,700 209,731 672,431

(2) Bus - ' _ _
Year M N T
1990 7,120 32,016 39,136
1995 9,092 42,626 51,718
2005 - 14,867 76,158 91,025
2015 24,500 137,240 161,740

(3) Pick-up
Year M N T _

1990 29,176 7,354 36,530
1995 44,596 9,018 53,614

© 2005 93,044 16,312 109,356

. 2015 180,384 36,466 216,850

4) Truck
Year Mo N T
1990 45,237 18,069 63,306
1995 57,619 23,368 80,987

2005 94,260 41,966 136,226
2015 156,016 79,319 235,335

Ve VRO S - RPRBE YR T A0, R LAI19S0E0DE Y V- v lI90EH K -
BEST A -y (B/HHNOAOS S CHEREER) o6, BRGHE-AE LT, TFVK
B Lo BES L USROS - BT 4 AT 5 LTORM. B RUHRBRCGERT 2
BORSHORBEYI, EFAONT A =51, BT v UM BB HOATS & Ul
FRHEE S B4R %d 210

E/mwﬁﬁ;b&mﬁ@@ﬁﬁfwynwaﬁ\ﬁ%@&&%fﬁﬁﬁomfﬁs”?ﬁﬁﬁ
ELTRALDSAHATEETS 20 f60 T, 3GV — v & A0y — ¥ B & LTORMA A
Lfe ELTy 1990E0BIIA OB & CHIRIEER (PaROKLISBH) 2N, BAEZEE
EFVARE L. BRI KDAERRE, TROLINTHS !



()
Y =4567x1-1.905x2+3.830x%3

@ ¥vr7v7! )
Y =2497x1-0997x2+2436x3

3y bIwo :
Y = 8565x1 3.464x2+7418% 3

@ SR |
EURREEA L 2ol

sET. Y = R4 HPIGEE , :
X1 = MR (1oEn t:‘? 198346 {Hi#%)-
X2 = AL (1,000A)
X3 = 1A&tnﬂﬁ#&$ﬁ(ﬁmwv87)

E/mﬂﬁ%ﬁ%-ﬁﬁﬂviwﬁﬂ\%MTﬁmbfw5(i&w@%)o BN S A )
L. B /HBEss  BEng A2 2B LT, YV Yok - Shi@ RO R NG % i
wlfe LT, #RHAY M-V E3NRFEROMNSLBET 5 L) AR L L. ARG
bﬂﬁ}ti 19904F/ — WIS A - B ASE R Lbul, Kﬁk@%%ff_ é&r#&:éi%ﬁt L
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B X ) BB v TORE - RESERE . Y — Y HIERA T ORI -2 & LTH
a Ut HEEOEESS Y — v NRE - SRR, BT 5845 (Bastl. ERA»oHE
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TOE LT, ROV — v HIRE - B3R R AR L (38108 LUK UBH)
TSRO — R T B b, BHENY — Y% B Ui

842  SHEEFEBROTADERRE
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Estimated Future Zonal Trip Generation/Attraction

#£8.10

' for Passenger Vehicle and Bus
S . {unit : veh./day)
: ____Passenger Vehicle Bus _
ZONE | 1990 | 1995 | 2005 | 2015 | 1930 | 1985 | 2005 | 2015
111 18,886] 22,311| 40,227 76,030( 483 548 - 738 1,110
112 | 8,784 5,233] 10,279} 20,968 1,606] 1,841 2,624] 4,245
113 708] 1,088 255011 8,077] of 0 0 0
14 898 1,498 4,285 12,722 0 0 0 0
{21 | 5,300f 5,820} 6,794 8,523 0 0 0 0
122 1,788 1,945 2,225 2,736 0 0 0 0
123 154] 169 184 242 0 0 0 0
124 83 90| 103 127 0 0 0 0
125 | 1,920 2,089 2,383 2,938 0 0 0 0
126 125 138 163 207 0 0 0 0
127 3,901] 4,482 5712 7,830 0 0 0 0
128 | 22450 2381 3,804l 5,750 0 0 0 0
131 | 2,729] 4,345 9,229] 17,875| of 0 0 0
132 - 144 201 339 526 0 0 0 0
133 | 44s| 8451 1,131] 1,826 0 0 0 0
134 | 52 77 132 208 O 0 0 0
135 g8 138 222 335 0 0 D 0
138 144 197 318 471 0 0 0 0
137 313 447 769 1,216 0 0 0 0
138 130{ 193} 338 536 0 0 0 0
141 4,351 8,310 12,302 20,947 31 36 52 74
142 784 1,120 2,122 3,504 0 0 D 0
143 244 3s0f 722} 1,284 0 0 0 0
144 14 20| = 38 66 ¢ of o 0
150 968] 1,908 4,779] 9,378 20 27 49 83
160 61 1,144 4,445 9,914 34 264}  937| 2,027
170 5954 8,080 14,468] 24,945 195 222 299 422
180 3,120] 4,307[ 7,901[ 13,568} 75 86 118 167
190 8,237 11,232 21,505 43,469] 956 1,089 1,525{ 2,436
200 6,402 8,182 13,273 20,9201  1,033] 1,142 1.442{ 1,883
210 | 8,662] 12,863 25442| 45853] 325/ 385 557 831
220 2,157| 3,800f 9,267| 18,817 290} - 374 643] 1,107
230 334| - 1,279| 3,879 7,884 113) 235 569 1,041
240 3,843] 8,225 20,544] 38,947| 1,155 1,657| 3,010 4,987
250 2,881 6,800 17,785 35,885 7931 1,184 2,304] 4,089
260 9,103| 12,902} 27,363] 59,537 5,135| 6,837 12,215| 22,012
270 | 11,238 15.928[ 33,781 73,501 4,333 5,768{ 10,307 18,574
280 6,061] 8,591 18,220 39,643] 2,576 3,430 6,128 11,043
280 | 5557] 7,876] 16,704 36,345] 19,954 26,566 47,463| 85,530
300 2 3 B 13 1 1 2 4
310 108 150} 318 692 18 24 43 77
TOTAL | 121,925 174,326] 346,088| 672,433} 39,132 51,718| 91,026 161,742
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&8 1 - Estimated Future Zonal Trip Generation/Attraction

for Pick-up and Truek

{unit : yeh.lday)

Pick-up

.Truck o

ZONE | 1990 | 1995 | 2005 | 2015 | 1990 | 1995 | 2005 | 2015
111 5213] 7,293| 14,098 27,578] - 9,588| 10,972| 15,281| 23,286
112 '953] 1,395 2,839] 6,206| 1920 2,299 3,489 5738
113 ag2|  eto| 1532] 3851 - 689 874 1,581 3,097
114 405  715| 2,195 6,742| 1,156 1,671} 3,690 8,835
121 1,620f 1,807| ~2,170f 2.810[ 1,557] 1,647} 1,756| 1,993
122 526 581] 684 8B8| 636  666|  B9B[ 774
123 64| 71 a4l 108 184f  172| = 182 205
124 . 34 38 44 57 84 88 921 103}
125 571 831 742 943f  814]  853{ 831 992
128 78| 87| 1o8| 139} 791 . 84 9% 104]
127 1,545 ~1,803] 2,362 3,345 29843] 3,258 3,791] 4,701
128 807 8e2| 14291 2,230 1,201 1,216 1,791} 2,448
131 791] 1,487 3825 7,549] 1,466] 1,987 3,493 6,073
132 sa| 80| 129] 1gs} 153 188  202| = 245
133 257 . 356 600] . - 951 548  614] 766 971
134 14 19y - 32 50|  219|- 243} 297 368
135 53 71 112} 185 135  148| - 170|201
138 B2 83l 127 - 18| 332 358 408 474
137 154 210| 348 541 302 335 410} 509
138 - 38 53 87| 138}  88) ~ 98 121 153
141 1,093] 1,854] 4,206] 7,680f 2,228 2,848| 4,656 7,134
142 182 304 671 1,186) . 196] 247 392] 583
143 116/ = 200 488] 878 314 408 686 1,082
144 7 13 28 48 7). 21 35 53
150 581 961 2,138[ 4,067  736] 1,038] 1,910] 3,248
160 26| - 470 1845] 4,185 102 447 1,454 3,052
170 1,794| 2,644] 5238 9585 2,790| 3,4B6] 5,400 8,454
180 1,088 1,549] 3,025 5412 1,601] 1,979 3,073 4,724
190 2,417} 3,587| 7,686 16,575} 1,871 2,821] 5935 12,293
200 1975] 2,673 4,705 7,834] 1957 2,521] 4,083] 8,278]
210 2,958| 4,601 9,613 17,948] 3,755 5,084] 8,892 14,802
220 954| 1,605 3,801 7,772] 1,488] 1,988[ 3,645 6,443
230 143]  518] 1,603] 3,210| 339 B39 1,458 2,590
240 1,107 2,794) 7,615} 15001 2,092] 3.478] 7,182| 12,503
250 1,120 2,574 6982} 14,354] 1,720{ 2,894] ' 6,259 11,507}
260 | 1,738 2,129] 3,85%] 8,609 4,397 5,886 10,212 19,301
270 2,513] 3,082] 55750 12,462] 5,331| 6,894 12,381 23.401|
280 1,635)" 2,005{ 3,827] 8,108] 3,856 4,987 8956 15,928|.
290 1425 1,747| 3,180 7,084 4,127] 5337 9,585| 18,116
300 2 2 4 g 8 10f 18 34
310 43 53 96l 215|350}  453| ~ 814 1,539
TOTAL | 36,530 53,617|108,360| 216,855| 63,306| 80,987] 136,223| 235,338
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Future Road Network : Future Traffic
- Link Conditions OD Matrix
- Network Scenario (1995,2005,2015)
Q-V Conditions R _
{Alter every step) 1st Step : 20% of OD Traffic
2nd Step : 20% of OD Traffic
3rd Step : 20% of OD Traffic
4th Step : 20% of OD Traffic
Link Speed 5th Step : 20% of OD Traffic

Minimum Route ~Miniraum Route
Search with - Search without
Tollways in Network Tollways in Network
l |
Tollway
. Diversion
v Model

Calculation of
Diversion Rate

;

Link Traffic Link Traffic
via ‘Tollway Route via Alternate Route
Link Traffic Volume
on Network Links

No
Cdm'pleted
SURABAYA - MOJOKERTO E8.11 Flow Diagram for Estimating Future
| TOLLROAD PROJECT Assigned Traffic Volume
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MR v b ;7-_ e 19954F, 2005%F B & V20154 O KR ﬁsmw‘ zuﬁﬁﬁ%ﬁ%ﬁm B4 (ﬁ}ﬂ
BAFERO (0] BLC MELI WL TAEL L,

AORRESOH R, HEAHS LOFUNRRBERERLEDL L. I LR LAHEHH
HEIERRAR (VY22 FOREN -BHER T4~ TEY 74 ERIET L3 0) LIRBT 5o -

FUNRAEREE S, W12 T, HHE AR 5 5P WA, 10054 12,100

./ H . 20054 T39,900%, BB & UF 201545 TT5, 600'&"/5 Thih, ¥ L‘C?ﬁ‘ﬂﬁ%ﬂfﬁﬁﬁu
19954 T13,7004 7 H. 20054 T50,800%.7 H. 2015ECI07,00063 /B Th 5 (FLL12BH) ,

% B.12  Average Sectional Traffic Volume and To]l Road Users

on the Toll Road
Average Cross-sectional Average Number of Toll
Veh. Type Traffic Volume (Veh./day) Road Users* (veh./day)
1995 2005 2015 1995 2005 | 2015
Pass. Veh, 4,000 | 18,800 | 39,600 | 4600 | 24,600 | 57,500
Bus 1,300 | 1,500 | 2100 | 1,300 | 1,500 | - 2,300 |
Pick-up 900 | 6400 | 13600 | 1,000 | 7700 | 18,500
Truck 5900 | 13,200-| 20300 | 6800 | 17.000 | 28,700
' Total 12,100 | 39.900 | 75600 | 13,700 | 50.800 | 107,000.

Note*: This is half the number of tolal traffic on and off the Toll Road.

FryaL Vs -y — -'f:n/)tXV/\'\* I xﬁva/tﬂ)ﬂf’sﬁ‘c‘#i oK E LI L
TRAROBIHRON D, TOBLOFRE LTH, AR L ORI EIRERE (s
FHEM & L THE) ®5§11§®§4%5®Jf-& L3, AT Y— ﬁ/ﬂ’lbﬁfﬂ-iﬁﬁﬂ)x FNRY-TIWEHD
BREROFRREYVERBL TV

#8131, HEAFEHC YA FUE - $0, B L CREAFHIEFN RO TR ET ML R L
L%@?b&oﬂﬁﬁﬂﬁ%®%¥ [ B v Tk, BB EHEA RS O IE BRI O#790% 1< 47
s 3 BHEE R BATFT B A%, 20054 T 2 R AHIS0%IC . F L T01SEI BAT0%~ EBPT B, 2005
FRBTAEARERE., MHM4ERAEHEROBFEO BRI, Gi&&k‘?ﬂiﬁ‘?’&o {zéof 2010
FEI tﬂ‘ﬁl‘jﬁﬁﬁ&f\o)ﬂlmﬁf%ﬁﬁéhamé LELLNA,
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S . Surabaya-
“Mojokerto Cerme Greslk Tandes Waru-Toll
YEAR: 1995 By-Pa ss {Middle §.R.) (inner RA.} Road
48,000 veh/day :
o iy Q h./d
4-lane/2-way Cepatily Prss.vehs4,000 4,000 2,000 oo —y . ji}ﬁnf)’;_mgg
{Rural) Bus  =1.300 1300 1,300 1.300 Cepacily
Pick-Up = 900 900 $00 900 {Urban)
Truck =5,800 6,000 6,000 6,000
Total =12,000 / 12,200 .‘/12.206 7;;9;1
4
I ' . Surabaya-
; Gresik .
; . Tandes .
YEA_R'ZO gﬁ;}g:esr:o Cerme (Middte R.R)  poerg ) ‘;":;: Tell
72,000 veh/dey 68,000veh/day
6-lens/2-way Capacily e s-lanes2-wey
(Rural} — = Copacity
. (Urban}
48,000 veh/day Lo BE )
4-18na/2-way Copacity wjme — - . gEe— . :?I,g‘c:ec);za:i:;g
{Rurei) ' r ra FIT I i i
V Pass.vehe 19,600 7 7 19,300 7 ’//r/19.400 <1 14200 fo;,fr:; ¥
S B = 1,500 1.500 o ;,500/7- 14007
Pick-Up = 6,700 6,600 . &;600// 4,600 ]
/ ruck = 13700 / 14,000 /:a.oﬂoﬁ/ 9,000//;
//f“}“}'/ }“135,9"//*’ /Ai’y“"}’ /4 /415007 '/.29-290, g
- " Surabaya-
YEAR:20 15 Mojokerto Gresik Tandes s
] . Waru-Toll
- By-Pass Cerme {Middle R.R) (inner RB.) poad
72,000 voh/day ¥4 r p 68,000ven/day
6-lane/2-way Copacily =i | g 6-lane/2-vay
(Rurat) —— Capacily
. {Urban)
48,000 veh/dey . o .
4~lane/2-’whg%apacilg e / / - 45,000vsh./day
(Rural) P 855 veh=40,500 i’ d-lane/2-way
Bus s 2.200 38,200 /] 29-500/ Copacit
Up =i4 2100747 3 00 y
Pick-Up =14,90 12,700 8'600 {Urban)
/_T_".‘f}f___f'f’flzf?./ ’4' 3300 40 4,900
ote]l  =78,800 S AL ) Gon A A R e arer i
72, 300 /'55’,00/
L //2//9//// _ G Yo A,
MOJOKERTO DRIYOREJO LAKARSANTRI
IC IC M
SURABAYA
JC
 SURABAYA - MOJOKERTO [ 8.1 2 Estimated Future Traffic Volume
TOLLROAD PROJECT on the Toll Road
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#£8.13  Vehicle-km and Average Travel Distance on the Toll Road

Vehicle-km on the : Averagé “Travel . .
Veh. Type . .. Toll Road. -~ - Distance (km)
o - 1995 2005 | 2015 1995 | 2005 2015
Pass. Veh. [ 147,300 | 692,800 | 1457100 | 320 | 282 | 253
Bus © 47,200 53.800 | 78900 | 363 | 359 | . 343
Pick-up 32,300 | 236,800 | 499200 | 323 308 | 270
| Truck [ 217.900 | 486,600 | 748,300 320 | 286 26.1
Total 444,700 | 1,470,000 | 2,783,500 32.5 289 | 26.0

B8.134 [&HE ﬁﬂﬁ%#ﬁé%ﬁjkzﬁéﬁ%&ﬁ%%%ﬁt Msm&fﬁ ﬁﬂﬁ%ﬁm
W] KRBT ARESERELTY . BEOHHMAERA 7Y — 7 v HAH RN, 19974
FREOFERORFUGET 5 LELONb, ATV~ 7 W RVEREBOEBERIL, X5 /Y
—®Va sV FAREROREFEEC RS 5, . RBIKERL AT Y - )&/7
vav (7-71\’? ﬁ'/ﬂw?’éﬂﬁ%ézd*?%) Faﬁd)?ﬁﬂ:ﬁﬂﬁ@[hﬁka‘owfﬁﬁ:%féé

AS AT V/EWEﬂﬁ%mﬁﬁammma A5 — %f:f»bﬁﬁﬁ%mﬁﬁm%ﬁ
NS¢, ARBIRERORBRG T2, A9V —2Va /0 MEREROGET BRI PR Y
Hibe LPLAFE, AIAYHIMICEPT BASEIAIGT 5 RO BRA R, PR HEE
T RBATDTH D, Ho T, ATAVYHARERAY P2 0lkR, EEFOBETH L,

RO &% & TRIEBO M, A 5 5 Y RO 8 FASHO R BT MBS 27010,
ﬂwﬁ%TTxmbma&%017n% Sy 2 AEERE. bR (ERABB I NS FRET,
ATNY—ETa sV R 1996F B A ME LTV B, PUSREK RO RR. Xﬁﬁ%ﬁ‘
HOBRSHEMORER L MG T, SEO TV 2 7 R BODEABES R, 25 Y~ 7 Vil
AR, ATRY -7y BN0a) F-D3BERELY BT 2 0. BUICEOLEYRS 5,
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3eHe % B L T [ Standard Specifications for Geometric Design of Urban Roads, January 1988] 3w T
Wha '

AYE=F T G TORHFEIONT, AASHTORK® & 5 M L <5 ( [ A Policy
on Geometric Design of Highway and Streets, 1986] % £M1K) .

5 v S A

- EEE  EMRE R 085%

- B D EBSERRLEE 070%

- {EBIAG D EPERRATERE D S0%

I v SOBRI & B B/NRTHERE

- W=7 40km he (25mph)
PEH : 48km,hr (30mph)

- A . 56km.”hr (35mph)

PP L. HAOREN, DTFIRET L5 0 Re R £ 388 LT by

Category : Design Speed of Design Speed of
Throughways Interchange Ramps
: (km/hr) (km/hr)
Junctions 120/120 50-80
’ ' 120/100 .50-80
100/100 50-80
Interchanges 120/60 40-60
120/80 40-50

ERESBHRLC, Yy v s vay (HHESLAREREREA Yo~ F 2V Y) 0 TORE
HEE LT, S0km/hry A9 —F 2 v (AREREREREYERI Y —F v P) 05 v
TORELERE & U T40km, e BT L g

@) BERF
AR & 2 OMOMBOAT, HIEOBERAE ., O.1CRT . 8 EIRIMRRS. m AR 8
EERE, BABERvER, A 7T ERICR4emD, FYEEICR3.0m A, BITE R 1325
mPEHweh b,
R & OZGER TORFH, MRS N, 62mDEEBRERSNETH S,
RBM L O LA COMBRAY . BOCFT. Uk ORERR L ) LORKE L, HEAHHE

B L OTRVEEARA O RES 7 b6 ASm, ISVETHADCRES Y b5 90mEoT 5
(RTEATHLE RS & 20285 B BT OR BRI TRV L 150kVT 5 5) o
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®9.2 (1)

Geometric Design Standard for Intérphange‘_ﬁamps

ITEM - UNIT " INTERCHANGE
Design Speed Km/h. .40 50
Sight Distarice m 40 55
Lane Width m 3.6 3.6
Median Width - - m .. 2.8 2.5
Inner Shoulder Width - m 0.75 0.75
Outer Shoulder Width m 3.0 3.0
Minimum Radii _ m 50 a0
Minimum Radius for Curve noi -
Requiring Transition Curve m 140 220
Minimum Radius for Curve not SRS
Requiring Superslevation m 800 1,300
Maximum Gradien? _ % 6(8) 5,5(7.5)
Minimum Vertical Curve Length m 40 _ 50 -
Crossfall of Pavement % 2 . 2
Crossfall of Shoulder % 4 4
Maximum Superelevation % 10 io

Note ; ( ) shows absolute minimum values

Geometric Deslign Standard for Throughway In the Vicinity of

*®9.2 (2) :
Interchange Ramp Terminal
. THROUGHWAY
ITEM UNIT DESIGN SPEED
- ' 120 km/h 100 km/h
For Throughway ) o
Minimum Radii _ : m 2,000{1,500). 1,500(1,000)
Minimum Vertical Curve (Crest) m 45,000(23,000) | 25,000(15,000)
(Sag) m 16,000(12,000) | 12,000(8,000).
Maximum Gradient % 2 .2
For Ramp Adjacent to Nose : . _
Minimum Radii m 250 200
Minimum Parameter of Clothoid Curve m 90(70) - _ 70(60)
Minimum Vertical. Curve {Crest) m 2,000({1,400} - 1,800(1,100)
: _ (Sag) m 1,500(1,000) -1,500(850)
Minimum Vertical Curve Length m 70(50) 65(45)
Deceleration Lane S
Length of Deceleration Lane m 100 90
Length of Taper m 100 100
Acceleration Lane ' C
Length of Acceleration Lane- - m 200 180
Length of Taper m 70. 60

Note : { } shows absoluts minimum values.
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9.2.2 HERARETRIE
(1) WHEB

1970463 R 12 B v WH I & o TH%E S iz [Loading Specifications for Highway Bridges (No.12/
1970) 1 i, 19884F2 A AT S 1 ( [Loading Specifications for nghway Bridge De&gn] ) v FitoR
Wik kBB Y RAVP VLR TS,

-~ -General Explanauon and Interim Guide for Usmg Loading’ Specifications for nghway Bndges (Noo 1
2/1970). 1974, by Bina Marga; -

- Explanation and Supplementai Specifications of Loading Standard for nghway Bndges (No. 12-1970).
February 1977, by Bina Marga; and :

- Revision to Loading Specnﬁcauons 1980, Bina Marga, Draft,

AR h:bb‘é%%%"é&“ﬂi\ L?L%@ﬁﬁ*kﬁ:ﬂb"('nf L. i, -4(0)??‘.{%?}3“1‘%“&%3
BB T %

FEE
FFRRAT

Cr M BRSED X F £F 200 & 21T, BEORNRS BB 5 RO R BE
EESHE CE) o@RLES00H Y, ﬁm@fbw[mmgnwm&mﬂoﬁmﬁﬁbofﬁ
i f\.%i{ﬁxﬂ%zﬁiw l‘i;to -C‘I‘f:f‘l‘

(2) EME

B  EWE | o : |
Z5 ATHE, 100% " T"#HEE. 100%"D"WE (BM-SPC, 1977) ¥ @H¥ 4,

b) “D"ﬁﬁ@ﬂﬁﬂé : '

%iﬁ%ﬁ?%ﬁ%ﬁbk@ﬁ?%I)fﬁk&bib%%k@ﬁxﬁﬂﬁ% AV hEAE
+ 57200, "D ERE QRN HERE 4R, @95#»3‘3” XA DEEMED A% F1 MR
ERT 5,

¢ HEWE _
fﬁ%ﬁﬁﬁﬁi%&pﬁn %tc®M®%ﬁuﬁﬁﬁmmg4ﬁ?$ﬂ?éo

) HE
ﬁ%%ﬁ&ﬁ%@%@%%ﬁ?%tbk\TVﬁﬁklU&L&FﬂL%E&ﬁ%%L%O@
BRME, WEHIE (275m) 41, ﬁﬂﬁPimmkoaﬁmiéo'rﬁﬁa_})ﬁﬁ
OOHFHEHFRIEAL 20,

€) ﬁﬁﬁ}ﬁa
RERH XA 10 %&iﬁ""ii i’ﬁﬁﬁﬁﬂli'ﬁ?ﬁ%jjﬁif&‘ i:%wli%%ﬁrf 143 5,
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15,30

0.45 0.45
¢
5.50 9.80
I‘ )
|l0 4} ﬂfof TH 50 % ]]IV
N .
' “D" Loading
THROUGHWAY BRIDGE
045 £.00 v 045
5.50 A\ 5.50 Vv
& :
100 % Ts-ﬁﬂ._' wo % || W
~
OVERBRIDGE (WITH MEDIAN)
v 5.50 v v
Sldewalk
¢ q= 300 kg/m2
II(I)O % B0 % J ],Lb V: Varled
)
_ | :
OVERBRIDGE (MITHOUT MEDIAN)
SURABAYA - MOJOKERTO . o .
L TOLL ROAD PROJECF ) @ 9.4 Reénchon Df D Loadmg

911




At Side Span

Note : P denotes line load and q denotes uniform load

SURABAYA - MOJOKERTO 9.5 Loading for Maximum Positive and
TOLL ROAD PROJECT Negative Bending Moment ~

et
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@) PEAE

ay )ﬁuﬁiﬁ
100kg/ m* OB E L SAEREMI RS ¢ 3,
R RANELERT 2 LEXSH L 21k, TRORLSBRERTE T 5 (BM-SPC,
1988)

ROAD SURFACE

" b) wﬁ%t
BRI FORRBERSTC TH D WM 30T, oy ) — MEEWIR £ 15COREEML
FERET 5,

¢ HIEHE LHEWE
FREET RV D HEDSHIANT A KFEHOEBERAFAOEEGRER 85, &
L@ﬁ#&iﬁ Rk—HI R BB L T2 b0 EEL D, AFEHIE, HBEA51.80m D &
ﬁfﬁﬁ'i‘% %a)&ﬂizﬁ«s (BM-SPC, 1988) .

@) FFHREE

@ WEeE
iR, cnsodEECHRI KES 3, i&ﬁﬁéﬁm TERES

DESCRIPTION , EARTHQUAKE
- COEFFICIENT

[For strictures founded on spread footings on soil with &
beanng capacity 5 kg/ cm? or over

- Concrete construction 0.086
- Steel construction 0.068

For structures founded on spread footings on soil with a
bearing capacity less than 5 kg/ cm?

.- -Congcrete construction 0.150
- Steel construction 0.115

TFor structures to be constructed above pile loundation

- Concrete construction ' 0.200
- Steel construction 0.160
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B WA AR, RS OB R D720 0O AASHTOD L AEBE 19834 &@%m LCHIE L2
TR E N IRA L.

b LD .
AR AR AR AﬁﬁhhmfﬁﬁﬁAi&W®%ﬁhm%rmﬁ#%m¥b%%x%o
Bl B E1LS0moE S AL, XX CEHE T2 (BM-SPC, 1988) :

_V’Z

5 =0.57
R

S EBE BT RV D HEOROSE
V ! UETEE (km/h)

R i PE (m)
o W
BT & B AEHA~ DR HER 4@?9®$$ﬁxﬁ§%§$tf& mmsmzw%)o
BN 100ton

_ HEENE A1 ¢ SOton
E%ﬁiu\ﬁﬁﬁimemgémwm?5o

FKIC X O W% Sy MR . BUKE % IR 5o WIS A RAIE R, KoK T
AT 5.
=k XVa
fJL L. pa: L SEKIE (ion/m?)
va HHE  (mn/s)
kD RFD 5T DIEWAEOTZRIC L BHRE

Shape of pier ~ Shape of Pier k

i
Square section _ A ! 0.075
AN |
Angle end < 30° AN I 4 0.025
i
Circular section . -@— B 0.035

A BAFEI, TTEONRD b HET 5o AMICK2 B, RERT 2
Thabe : :
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) EOMORETHE

%wWW&ﬂﬁﬁrﬂwfﬁ e WA OIS /T 5, Er v o h
fw&wWEwﬁMkowfm ROMBEHEBELT B,

ﬁ%ﬁmf*(ﬂﬁ)
O HEHATENR 78 (AASHTO)

©
2w 2= b, S PCEMSO, B0, A AERAD. IR T
aaaﬁﬁ&ﬁ&& |
ﬁ%mﬁnm7t%&ﬁﬁ%tmﬁﬂﬁmﬁ?%kwﬁﬁﬁﬁﬁﬁﬁﬁﬁLTM%o

Guide for flexible pavement design (Pedoman Penentuan Tebal Perkerasan Lentur Jalan Raya, No,
1/PD/B/1983) published by Bina Marga

Guide for l’lgld pavement design (Pedoman Perencanaan Perkerasan Kaku (Beton Semen, 1985)
published by Bing Marga

nb&ﬁ%u“ﬁu%#?mﬁmfmgm £y PRV TORBIES LI BESRTSY,
- FAASHTO Interim Guide for Design of Pavement Structures 1972] W30\ Tw 5 BIMERRL BRET 2 B
TRHZOTR RS, EHEEER LA — A LI T ORERE SO T,

e i [ O Qﬂ"owﬁﬁ% AASHTO Guide for Design of Pavem'emStruclure 1986 (7-baHtEihsk &
ARLSREEDTE ) L IBRRIT Lo SR ELT, 2bIMBROPEIT. 417 PRV TEEDIES
-AMHW@?Q*iU%&E#ké(&oLO#—n—b{@ﬁéﬁ%xF%JT%ﬁ?ﬁAﬁ%k
HHTE 2w, —H, HIEHROBE I, 4V P4y 7HEDE ) FAASHTOTS & & H #iRE &
BNELTr ok, LPL, A¥ FRAYTRBWT, AR /0= b CRESRLEROT V2 Y
—~ MERES AL EETED LEX B, ATEAHER L MR EREGESERT 5 EHOKRIC
4 Fxy7EBErHv 0, HERS L, CHOEDERIESVT, FLZAN - II v T4 —
BV TR ERR L 512, SRR [AASHTO's Guide 1986] %38 T 5 & & 492% Lv,

$72, ARHERES . BHEOR S AY—F VRVARREEC BY B BRI E S THI L &
S b RIS AFTELMED 10X, STOEM BT 5807510 OEEDLH &
HEPLTHB,

DREHAN T 2= AN - 339 7 410 & > TRBE L,
HEATTE O StonA & 10ton~ D BEHIEHE L. # ¥ 7 A BT T O 15tond & 18ton~ D HEHIH 14
R EET 5.
BAR% BESALY T 2 F’”‘k\ RO S 5 B EICAHS S 5 10% O mE Al
Feb AT HHT %o
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9.2.4 HEKRRELRHE
(1) AR
75 v & ATMOBAEOYAKFE I, mﬁoﬁﬂo&ﬁmﬁnrﬁofﬁménrmaait\wn

L AT AW, ﬁfﬁ‘kﬁﬁﬁ%ﬁ“ﬁ‘ AEMNTH . + 0T, BRI, BB LAL
AN ni'ﬁi‘?ﬁ?‘iq)ﬁ%@ﬁm(nﬁﬂsﬁﬁ?Zaﬁ:j(ifgdi RERTHERERELOVWTIT o7

mmEgEEoONE | eHimeme
Rk A ISV R OEH 254¢
- B L D IEPI B ' 54

- LS & w@wm | g

6.4 & K610k L 7- 35t Fﬁrﬁé‘mﬁm dkm*¥ 'Gcoﬁiﬁ KA CE %, 4kmzlij:ﬂ)ﬁiﬁ%?ﬁ'§” 3
RO VIR, K6t M T, H¥FL L - TEHRENS,

oo

[

— 24 -HOUR

\‘_&‘ =
\&\Q\\_—“‘———_ 5- Hour .
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%9.3

'Analysis of Highway Capacity

9-19

Desecription Design Speed (km/hr)
: 120 100
Type of Terrain (L, R, M) Level Level
Highway Classlfication _ Freeway Freeway
Classification_ Rural/Suburban/Urban Rural Suburban
Lane Width (m)} : 3.60 3.60 -
{ Lateral Outer 3.00 _3.00
{ Clearance {m) Inner 1.50 1.50
Heavy Vehicles Trucks 30 30
.| Composition (%) | Buses 8 8
' ' | Recreational Vehicles 0 0
Passenger Car ‘| Er for Trucks 1.7 1.7
Equivalent | Eb for Buses 1.5 - 1.5
' Er for RV's 1.8 1.6
Adjustment fw for Lateral Clearance 1.00 1.00
Factors fv for Heavy Vehicles 0.80 0.80
. ip_for Driver Population 1.00 1.00
Basic Capacity {pcu/hr/iane) 2,000 2,000
Possible Capacity {veh/hr/lane) 1,600 i,600
v/c Value for Level of Service C 0.77 0.69
| Design Capagity ‘(veh/hr/lane) 1,232 1,104
Peak Factor K (%) 8.0 8.0
Directional Factor D {%) 60 60
| Peak Hour Factor (PHF) 0.95 0.95
Dally Tratfic Capacity for 4-lane {veh) 48,000 . 44,000
Daily Tratfic Capacity for 6-lane (veh) '72,000. 66,000
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#®9. 4

Summary of Design Features of Horizontal Alignment of

the Toll Road
_ TOLL ROAD SECTION
ITEM UNIT | Mojokerto IC - Lakarsantri IC -
T e Lakarsantri IC Surabaya JC
Design Speed Kph 120 100
Toll Road Length kim 32.0 6.3
Minimum radli . m 2,000 2,000
Minimum . clothold (A) m 1,000 800
Minimum clothoid length Im 333 320
Minimum curve length m 1,280 840
o _ - (26+550 - 27+830) | (33+130 - 33+970)
Maximum Curve Length m 5,485 1,210
: _ : {11+150 - 16+635) | (36+495 - 37+385)
Maximum tangent length m 2,400 | -
B (8+740 - 11+140Q)
Minimum tangent length between m 1,280 -
different direction curves {26+550 - 27+830)
Minimum tangent length between m 1,220 -
same direction curves (18+380 - 19+600)
Maximum superelévation %b 3 2
9.4.3 RENFERTZREST

1) BRI R R
BT 2168 (¥ b5, i, S, WL AR, AR, AGEE) Lo, SSBEt

KBWTEELD ¥ hu— ho LIHoT, FMZBBHE (BEKERAY A b, Appendices
A92LA93%BM) TV T, MELERETL ol BHFOMBROBEL FISIFT,

F 9.5  Summary of Facilitles to be Crossed by the Planned Toll Road

DESCRIPTION CLASSIFICATION

Toll Road

National Road

Planned Inner Ring Road
Provincial Road
Kabupaten Road
Desa/Local Road
Inspection Road

PJKA Railway Line
Sugarcane Railway

River
Stream ' 1
Major Irrigation Canal
Minor Irrigation Canal 32
Drainage Canal ) 20
Drainage Ditch 21

D= 1.'300 mm 1

LOCATIONS

Rbads and Railway Lines

<o)
WWO WO N—ND—

Rivers and Waterways

‘[Water Pipé Linc
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3% 9.5 Summary of Design Features of Vertical Aljgnment of the Toll Road"

: TOLL ROAD ShC’ TION
ITEM | UNIT | Mojokerto 1C - . | Lakarsantri IC -
' . Lakarsantri IC Surabaya JC
Design Speed 3 Kph- - 120 - 100
Toll Road Length =~ .. Km - 320 6.3
Maximum Gradient Y% 2.0 2.0
Minimum Vertical Curve Length {crest} m 200 4200
Mintmum-Vertical Curve Radii - {crest)| m 30,000 30,000
Minimum Vertical Curve Length (sag) m 200 120
Minimum Vertical Curve Radii  {sag} m 18,200 18,900
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% 9.7  List of Interchanges

No. Name of Sta. 'Distan_ce L Cbnneotmg

Interchange . (km)- - ‘Road
1 | Mojokerto IC 0+450 _ Mojokerto Bypass
2 1KrianIC . 21+150 20.70 | Kabupaten Road :
+ 3 | Driyorejo IC 26+900 . 5.75 | Planned Middle Ring Road
' 4 | Lakarsantri IC 32+500 560 |Planned Inner Ring Road
|_5 [Surabaya JC 38+320 - 582 Surabaya4}mnpolTbH.Road

A LR T 2 U 281 5 BRIAIRGRIE Y X 7 A CHlE L TV 2 AREHEBEIT 5 &,
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Administrative

Area N
 Kab. ~ Kab, Kab. Kod.
Mojokerto - Sidoarjo Gresik Surabaya
o 15.21 km l 6.46 km l 20.44 km | 6.33 km |
gl 8| B 2 0
o] ) o [p]
T + + ¥ 5
=) 10 - = 0
™ 0
Rest Facilitles _
' I ' Wringin Anom PA
: 12+500 : l
- Interchanges ’g
/Toli ers B
: g . ” 0]
-8 > g 5 P15 gy
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{Krian IC | [Driyorejo IC] [Surabaya JC |
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' 5.75km 560 km | 5.82kmn
20.70 km 17.17 ko
37.87 kam
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TOLY ROANE I{ OJECT @ 9.8 Location of Interchanges
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9.9(1) lnterc_hénge Laymit 4}

NAME MOJOKERTO INTERCHANGE ]
_ 2070KM ]
R 7
| 3 o
LOCATION 3 A
. —O—

LAYOUT

MOJOKERTO IC

MOJORERTO. BYPASS

| NAME/CLASS |
- . - NAL HIGHWAY
CONNECTING ROAD ' _ (NATIONAL )
DESIGN SPEED 60 KM/HR
9,540 | Total
_ (13,670) 78,850
| - i~ (41,450)
ON/OFE TRAFFIC TOLL ROAD — o s e o e - .
IN 2015(2 . _ |
N2015(2005) | 69.310. -
(27.780)
NOS OF TOLL GATE

LANES FOR 2015 (2005)

ON:3(2) OFF:5(3) REVERSIBLE:1(-) TOTAL:7(5)

TYPE AND
CHARACTERISTICS

Double Trumpet Type (B-Type on Toll Road.Si_de)

- Southeast quadrant is used taking directional traffic and
land availability into accont '

- On the Toll Road side, 2 ramps will be constructed in the
initial stage construction. The other 2 ramps including
a loop ramp will be constructed at the time of westward.
extension of the Toll Road.

- All ramps are of 2-lane.

- Nos of toll booths are estimated for =a‘r_a.'()'ut 30% of ori\/off
traffic assuming westward extension of the Toll Road. -
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9.9 (2)

Interchange Layout (2)

g msnis b

KRIAN INTERCHANGE

[

t

NAME
. 2070KM . SISKM
LOCATION = RS
O

LAYOUT

| _ NAME/CLASS KABUPATEN ROAD
CONNECTING ROAD
DESEGN SPEED 40 KM/HR
730 414 9450 Total
(450) _ 40) 23,120
_ o _ _ (3,890)
ON/OFF TRAFFIC TOLL ROAD -
IN 2015(2005) 5380 I 3560
(1,530) (1,870)
NOS OFTOLL GATE . S : TAT -
LANES FOR 2015 (2005) | ON:3 (2) OFF:5(2) REVERSIBLE:1(-) TOTAL:7(4
Double Trumpet Type (A-Type)
- Due to large on/off traffic predicted, double trumpet type
is selected, For this layout, widening of the existing road
o leading to Krian city is required.
TYPE AND - Southeastern quadrant is selected taking topographic
CHARACTERISTICS condition, dominant directional traffic in 2005 and

better services to Krian city into account, though large
traffic in north-east direction is predicted in 2015.

-'All ramps are of 1-lane.
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(@ 9.9 (3) Interchange Layont (3)

NAME DRIYOREJO INTERCHANGE
L SI5KM . 560KM
g = S
n g A
LOCATION s & &
o ~ _ o

KRIANIC - DRIYOREIOIC . LAKARSANTRI IC

LAYOUT

NAME/CLASS -SURABAYA MIDDLE RING ROAD
CONNECTING ROAD - — - :
DESIGN SPEED 60 KM/HR
Total
| J I Q‘f 14,490
ON/OFF TRAFFIC TOLL ROAD B
IN 2015 .
10,990\ 540 -
NOS OF TOLL GATE N - . \ . .
LANES FOR 2015 ON:2 OFF:3 REVERSIBLE : 0 TOTAL: S
SingieTrumpet Type (A-Type )
-To be prowded at the time of the construction of the Middle
Ring Road (presumed opening in 2009).
TYPE AND - Southwestern guadrant is selected taking dominant
CHAR ACTERISTICS directional traffic and topographic condition into account.

- Relatively large movement is gredicted in wcst south direction
on the condifion that the Middle Ring Road will be connected
to the north of Sidoarjo and diversion of traffic to/from the
southern and eastern areas of the Province will occur,

9-32




9.9 (4) Interchange Layout (4)

NAME

LAKARSANTRI INTERCHANGE
3.60 KM . .982KM
LOCATION & & %
—O— & -O—
DRIYOREJIOIC LAKARSANTRIIC ~ SURABAYAIC

. o W R .,‘_ ’:J I,:_'_\ /3
B 8 N T e
Ny NGE, 5/ RN | T e

L
L

7 _ NAME/CLASS SURABAYA INNER RING ROAD
CONNECTING ROAD — .
DES'IGN SPEED 60 KM/HR
29,070 12,230 Total

‘ : _ (18,980 (7,030) 42,410
ON/OFF TRAFFIC TOLL ROAD (26.340)
IN 2015(2005) pn i 70

' (330) O
NOS OF TOLL, GATE : : EVE : :
LANES FOR 2015 (2005) | ON:6 (4) OFF: 14 (8) REVERSIBLE: { (1) TOTAL: 19 (11)
Double Trumpet Type (A-Type }
- To be provided at the time of the construction of the Inner
: Ring Road (presumed opening in 1999).

S - Southeastern quadrant is selected taking topographic
TYPEAND condition, location of the existing villages and highway
CH ARACTERISTICS into account though the forecast dominant directional

traffic suggests the use of northwestern quadrant.

- No toll gate facility is planned under the scenario of flat tariff
toll levy system for the section in the east of this interchange.

- Nos of toll booths shown above is for the mainline toll barrier
gate located in the west of this interchange.
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59 9(5 Intercha:_rgé Layout (5)

NAME 'SURABAYA JUNCTION
| S82KM .,
SFF | S
LEe] o .
LOCATION S &
- —@
LAKARSANTRIIC ~ SURABAYAJC -
LAYOUT ST g gy / e
= CMAYT R ° Q) .-t'.\“‘;l:‘:-j UL How v LA .
— ___‘ﬂ.. ;J : 4 ] = - . .-(’ '.‘ .
.ﬁ__'.(;‘t . o N
[ty 2 - ! EE ;
u'“‘ | B | 53

LANES IN 2015 (2005)

!
'/!.:r _ ; ’ k
i 4 : \ b2 _‘:_::‘]- v S5y - ‘."
/ g G O e s
roey gﬁwﬁ‘“ S NWEEETT N W A ASE T e 0 Y 2
' NAME/CLASS " SURABAYA-GEMPOL TOLL ROAD
CONNECTING ROAD _ ——
DESIGN SPEED 100 KM/HR |
42,280 | | Total
| (13,170) 55,190
- . | - (29.240)
ON/OFF TRAFFIC TOLL ROAD - ~
IN 2015(2005) o -
(16,070)
NOS OF TOLL GATE

ON:7(4) OFF:-() REVERSIBLE:-() TOTAL:7(4)

TYPE AND
CHARACTERISTICS

Trumpet Type

- Selected as this type is more economical in comparison.u}ith
Y-type. _ : . :

- All ramps are of 2-lane. ) _

- Radius of loop ramp is 90 m for design speed of 50 km/hr.

- Nos of toll booths shown above is for the mainline barrier

ate, 3.5 km west of the junction, for the assumed flat tariff toll
evy system in the eastern section of Lakarsaniri IC.
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