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(6) STA 18+750 - STA 30+000

A continuous fly-over is proposed to cross Kali Surabaya River, ). Raya Wonokeromo, J.
Ngagel and the railway together with an cast bound fly-over, As described above, LRT and -
CNS Toll Roads also pass through this location. LRT and CNS Toll Roads are north-south
oriented and Route-4 is east-west oriented. These facilities are all elevated strctutes and it
musl be decided which facilily passes at what level, This must be catefully sindicd and seitled
with close consultation among the three mxplcmenhhon bodies. C

(7) STA 204000 - STA27+(}OO

On this section a Busway will be mlmduced logelher with a four lanes/two WﬂYﬂ toad segment.
fAt the intersection crossing Route-5, this Route-4 will fly-over. However the nnclsccuon of
Route-3 will be at grade bccause lh!S is a three leg mlersechon

o A[(cr S1 A 214000 wheie the bank of lhc river is not yel compleled the flmshcd grade has been

~‘planned as the same height as the notih bank on the opposite side of river v.hcrc the bank is
‘completed. Por this purpose, embankament height will be 2.5 t0 3. 3 meters. ‘Since {his area is
near {o the river mouth and is a vety soft ground area soft ground treatment is reqmred '

' 1257 Routé-s

Fhe basic policies used in sclccimg Routc-l are descnbed as follows:
+ Reinforce easi and west connection, - '
e _Gwe mob:hly lo the West Surabaya and Soulh Gresik devclopmem
- Siudy mass transportation system. _ '
. Sludy counter ineasures 1o solve !rafﬂc cangestion at the major traffic node of Jenwr Sari.
3 Connecl commumty split by Kali Surabaya Rwer, the railway and the toll rmd
*+  Apply access control and grade separation as much as possible,

Route 5is secandary arterial l‘ype I and Class I read \wlh demgn speed of 60 kay/h,

- Becavse so many development permits have been |ssucd and ROW conditions are very limited,
‘aceess control is not adoptcd on this route.

From STA 0+300 to STA 16 +000 there is no crossing road except Roule 1, and Route-1 crosses

. Route-5 by fly-over. At both sides of Kali Surabaya River Route-5 intersects JI, Masteip and M.

- Jambangan at grade to unify the community split by the river. After STA 194500 is road widening
. and overlay of pa\emenl and no glade separauon is adopted.

1)) STA O+300 STA 16+GOO

? Routc~ connects Kedamean and Dnyore)o in southern Gresik; and Kedurus Jemur Wonosari
and Sidosermo i in southern Sucabaya, The pmpoScd Outer Ring I passes Kedamean which is a
center of housmg development in southern Gresik. Routé-S starls at the intersection with the
existing Gresik-Krian Road. The route goes towards the east along an existing smail tocal road.
Along this local road there are many old villages. The Project Road passés in the narcow cast’
west belt between the northern outskirls of these villages and the southera outskirts of planncd
housing developments scattered over southern Gresik and southern Surabaya areas.
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" Roule-5 has a Busway for public transporiation together with four lanes and a side walk. Road
_ width required is thirty five meters. '

At STA 74830 it crosses Rou(_e-L Route-1 toll road and arlerial road fly over the Project Road
with an access ramp way to the Project Road. ‘Through Route-1, the Project Road connects with
Driyorejo Housing Development now underway. According to the developer, another access
road is planned to the Project Road.

" After coming into Kod. Surabaya administration, at STA 124800, the route meets with the old
~ ROW of Surabaya-Mojokerto Toll Road and follows this aligahment which has been already
- revised for toH road. From STA. 13+500 to STA 144850 lhe route passes the fringe of
"‘churus Retarding Pond” and leads to STA 16+000, : :

. {2) STA 164000 - STA 194500 .

Route-S crosses Il. Mastrip and J1. Jombangan which are on the west and east banks of Kali
* Surabaya river at grade t0 unify the community split by river.

© Route-5 crosses Sby-Gmp Toll Road, Route-2 North Bound and Route-2 South Bound at STA
164950, STA 164650 and STA 17+240 respectively by grade separation. These crossings are a
" toll road ﬂ}over Jambangan IC and Kebonsari IC. Refer to Figure 12.6.9. and Figure 12. 6. 10
for these two mlerchange schentes. After crossing the railway by flyover at STA 174610 the
Project Road runs towards the east lo meel with JI. A. Yani. Kelinlang IC is planned for grade-

: separatmn with JI, A, Yani and the rallway Refer to Flgure 12.6.11 for the mtcrchange scheme.

- Besides crossing J1. A Yani and the railvay, there are LRT by SITNP and the CNS Toll Road '
by private investor for north-and south bound transportation. For LRT Jemur Sari Station is

- planaed at grade combined with a railway station which will be for commuter train in the
~distant foture. For the CNS Toll Road, before and after cmssmg with 31, Jemur Sari, OnOIf

rapips are planned to JI. A. Yani. Different lranspor(ahon modes are concentrated at this

location. This location is also a veiy smponanl transportahon node smnlaf to Wonokmmo on
Reute-4. '

The Project Road and the CNS Toll Road are elevated structures and it'ntust be decided wr;:ich _
facility passes at whal level. This, together with arrangement of each facility, must be carefully
studied and settled with close cons'ultation among the three implementation bodies.

To approach Rungkut Industrial Estate from the Project Road Rungl\ul Inlerchangc is provided
at STA 19+050. Refet to hgutc 12 6.12. : :

{3) 51 Al9+5(}0 - STA 224890

I'rom 19+500 to end of the route is . !emur Sari. This section wﬂl be widened and pzn.renw:ntE
overlay will be carried out for introducing a Busway ' :

: (4) Necessity of ROW'AIig,limem Chaﬁgé for Route-5

 The: ROW for Route--5' has bee’n‘ established along the existing roads (JI. Bahgkmgén

“Sumurwelut, J1. Balas Klumprik and 31, Kebran ) by Kotanadya Surabaya. However, there are

- many residential houses continuously along the emslmg roads and existing road width is only 7
Com.
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- It is important to minimize removal of existing residential houses from the view point of social
environmental impact. The alignment established by Kotamadya Surabaya and the alignment
proposed by the Study Team are comparcd by number of houses lo be removed. The
comparison is shown in Table 12.5.4.

Table 12.5.4 Number of Houses to be Removed

Unithouses
' Description © Established . Proposed
o Alignment . Aligament
Kec. Driyerejo (6.7 km) : 460 ) B
Kec, Lakar Santri (3.4 km) : C 243 1 12
Fotal (10.1 km) B 703 12

Source: JICA Study Team

s recommended that the alignmenl_‘estébli_shed by Ko_lamadya'SurTaba):ra' is changed to the
~alignment proposed by the Study Team to minimize the social environniental impact. '

: 12.6 _ Preliminary Design of Interchange

12, 6 l General‘

1 here are. lhrec types of mierchanges,
: ol road-to- toll road through artery,
2. toil toad- -to-artery interchange (On/(}[f ramp, so called D:amond Type interchange),
3. and artcry to-artery interchange

Inlcrchangcs ar¢ planned at the connection between the Pro;cc: Toll Road with Sby-Gre Toll Road .

and with Sby-Moj Toll Road. In this study direct connection from toll road to toll road is not

_ prowded béecause there ate different private investors among these three toll roads with different

. levy systems. The Pro_;ect Toll Road is operated by a flat tariff toll levy system because it is

planned as intra-urban toll road and its total length is only about 15.5 kilometers. However,

- Surabaya-Gresik and Surabaya-Mojokerto tolls road are opcrated by distance proportionat toll levy

: system at these connecting segments, Generally, a toll road to toll road interchange is designed as a

d1recu’h|gh speed connection without provision of toll pates. But tolt gates would be required for
toll levy collection for each private investor.

On/Off ramps are planned at the crossings with arlerial roads (including planned arterial roads) to
collect/distribute the toll road traffic from/to the arlertal road network in the Project Area,
normally with provision of toll gates.

Interchanges are p]anned at the crossings with arlerial roads (mcludmg planned arleml roads) in
order 1o avoid mlcrseclmg traffic friction by grade separation. U R. Demgn Standard provides for
gradc separahon al the crossing point of each ancnal road

. This section describes the pn,hmmary design of the m:erchanges and On/Off ramps planncd on the
Project Road. o

1262 Toll Levy System

The Project Toll Road will constitute a parl of the Surabaya Urban Toll Road System. Therefore, il
is understood that basically the Tol Road will be operated under a flat tarif( toll levy system. The

12.47



© ARSDS-GKS:FINAL REFORT

Project Toll Road is connccted with Sby-Gre Toll Road at the north ¢nd and with Surabaya- |
Mojokerto Toll Road at the south end. It is necessary to provide a mainline toll barrier on the
Project Toll Road south of Romo Kalisari Interchange and Driyorejo Interchange respectively,

12.6.3  Location of Interchanges and On/Off Ramps

- Two interchanges (toll to toll interchange) , six OnfOIf ramps and seven interchanges (arlery to
artery) are planned on the Project Roads. The name of each intecchange and On/Off ramps are
showa in Table 12.6.1. ‘

' ‘12‘.6.45 'l,:\)'ulutbflnterchanmgc
(1) Romo Kali_sari Interchange

' Romo Kalisari interchange conneets the existing Sby-Gre Toll Road and the arterial road which
leads the Project Toll Road to Ji. Tambak Osowilangon. The design’ speed of Sby-Gre Toll
' Road and Romo Kalisari interchange are 80 knvh and 40 kmy/h respectively. Bt js not realistic to
 change or upgrade these fundamental design factoss since a part of the stmclure and land - -
©acquisition are ready for future extension. This interchange has been planned based on the
original design by modnl‘ymg the existing smgle. teumpet to a clover leal type interchange. For
future extension, somc parts of the struciure will be demolished and rebuilt and tolt gates
réconstructed. : :

Schematic drawing of this intecchange is shown in Figure 12.6.1

Connection between the Pro;ecl ToH Road and Sby Gre Toll Road i is lhrough lhc arterial road
- which leads the Project Toll: Road to NH. Sby Gre and has been based on lhe followmg
conatderauons .

Different pnvale investors arc assumed for lhe Project Toll Road and for Sby Gre Toil Road
Toll levy collection shall be by toll gate on cach toll road. '

" The Project Toll Road shall apply a ﬂal la’ril’f l{)ll levy sys;lcm which is a different syst'.em from
 that on the Sby-Gre Toll Road which is operated by a distance proportional toll levy system.
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“Table 12.6.1 Name of Interchange and Ca/Off Ramps

Route ] Name of Interchanges and STA Distance Name of Conaccting Road | Remarks
On/Off Ramps {km)
Benowo IC 14000 " { JI. Tambak Osowilangon
Remo Kalisari IC 24500 £50 - | Surabaya Gresik Toll TwoT
1), Sememi On/OIE 64800 © 430 - | M. Sememi from South :
Route-4 On/Off . 24800 - 3.00 Route-4 from Noith
Il Menganti On/Off 13+400 3.60 JL. Menganti form South
Route-5 Qo/OIf 144250 © 085 | Route-5 from Notth
Kesahben On/Off : 154200 1 - 0 130 | Route-5 from South
: 16+50¢ . | : -~ . © - | Planned Trunk Road 1
Tenais OW/Off 184100 - | - ¢ 160 . Susabaya Mojokerto Tolt TteT ..
Driyorejo 1C ‘ 184920 © 0.82 | Suisbaya Mojokerto Toll
Torosobo IC S 214015 ¢ | - 210 NH Surabaya Mojokerto
Kali Anak IC | 04000 C 1 W Kali Anzk
Kota Satelit1C 154500 ' : Sby-Gmp Toll
Jambangan IC ‘ 164600 S Route-2
Kebonsari IC F74300 070 . { Roule-2
Ketintang {C - 184000 . 070 A Yani |
Rungkut }C ' © 184850 © 085 3. Jemur Sari

- (2) Driyorejo Inlefchange

Driyorejo Inlerchange has been designed on the Sby-Moj Toll Road as a very local interchange
connecting Sby-MO_] Toll Road to provincial road Surabaya Mo;okerlo This design is not
. intended 1o cross the arterial road nor the toll road. Therefore the shape of the interchange is

rather isregular as shown in Figuré 12.6.2. It is understood that this lype of interchange is not
“sufficient to meet the proposed traffic assignment.

It is proposed that this interchange shall be modified to be a double trumpet type interchange as
shown i Figure 12.6.3. The proposal is not only to modify the shape of the interchange, but
also the connecting road shall be Changed to National Highway Surabaya-Mojokerto {one of the
major acterial roads in GKS region). -

The proposed Driyorejo Intérchange is a double trumpet type interchange as described above,
connecting Sby-Moj Toll Road to an arlerial road paraliel to the Project Toll Road. Thus,
connection between the two toll roads is through the arterial road parallel to the Project Toll
Road and is based on the following considerations.
*+ Diffecent private investors are assumed for the Project Toll Road and the Sby-Moj Toll
Road. Toll levy collection shall be by toll gate on each toll road.
+ The Project Toll Road shall apply a flat lariff toll levy systen which is a different system
from that on the Surabaya Mo;okcr!o 1 oll Road which shall be opérated by a distance
propomonal toll levy system. -

- (3) Benow’o Inteschange

Benowo Interchange is plannéd at the intesséction of NH. Sby-Gre and the access road to Romo
Katlisari Interchange. The present intersection is an irrcgular at grade, lhrce leg intersection as
shown in Figure 12.6.4. ‘

Since the Project Toll Road and arterial road are connected to this access road and future traffic
projection on the access road to Romo Kalisari Interchange is more than 66,000 peuw/day, it is
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*nccessary that this intersection should be grade separated.

s proposed that the existing National Iighway should be shifted to the south flying-over the
existing railway and to provide a single trumpet type interchange at the present location of the
toll gate and toll road operation office as shown in Figure 12.6.5.

(4) Torosoba Interchange

‘Torosobo Int'crchange is a three leg interchange connecting Route-1 and existing Nalional :
- lhghway Smabaya Mo;okerlo by a single trumpet type mlerchange as shown in Figure 12 6 o,

(5) K ali Anak lnlerchang-,

-+ Kali Anak Imerchange is a thrée leg mterchange connectmg Route-2 to Jl. Kah Anak by a '
single (rumpet type mterchange as shown in l‘l gure 12, 6 7. ‘ : '

(6) Kota Saleln lnlerchange |

The exisling Kota Satehl lmerchange isa smgle trumpel mlerchange with a roundabout. In the

roundabout, weaving lengths are not enough even now., Conmdermg future traffic demand on -

this segment (100,000 pculday or more}, it is necessary o mod:fy this mierchange to a double
: lrumpcl type mterchange as shown in Figure 12.6.8.
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-(7) Jambangan Interchange and Kebonsari Interchange |

These are interchanges to connects Route-Z, north bound and Route-2, south bound to Route-5.
The shape of these interchanges are three leg trumpet type interchanges, but because Route-2 is
one way operation, the number of ramp ways is two only for cach interchange as shown in
Figure 12.6.9 and Figure 12.6.10.

(8) Ketintang Interchange

" This mterchangc connecis Route 5 with J1, A. Yam the only arlcnal road commg into Surabaya;

- from the south. On JI. A, Yani, there isaroundaboul and a branch to J. Jemur And1yam which

crosses the railway at grade. J1. Jemur Andayani le'lds to JI. Jemur Sari and J1. Rungkut Industri

* Raya. Because of this railway crossing both roads are congested all day long. The future traffic

proleclzon in Route-5 at this segment is 60,000 to 85,000 pew/day. To solve future congestion

- and to avoid the railway crossmg, this interchange has a very major function. The interchange

" is a three leg single trumpet type mlerchangc ccmbmed wilh a mund'zboul on JI. A. Yani as
shown in Figure 12.6.11.

~ Besides grade sep:iration f‘mmn. A. Yani and the raitway, there is the LRT by SITNP and CNS
Toll Road by 2 private investor for north dnd south bound transportation. For the LRT, it is
planned that Jemur Safi Station at grade combined with the railway station will serve for
commuter train in the distant future. For CNS Toll Road, before and afier crossing JI. Jemur
" Saci On/Off ramps to J1. A. Yani are planned. Different transportation modes are concentrated
at this location which is a very important transportation node, similar to Wonokromo on Route-
4 _ _ . _

1)) .Rungku! Interchange

This interchange provides access to Rungkut industrial estate from Route-5 and JI. A. Yani. It is
_athree leg trumpet type interchange as shown in Figure 12.6.12.

$2-59



ARSOS GKS:FINAL REPORT

s3uegoanuy veduequel 6971 uuuwww - SO NHLNINGOTIAZC WILSAS CvOS TIVINSLNEY 804 ACRLLSY

TONVHOYBLNI NVONVENVP

9

S — 77 T

000+ 2|

12-60



53uPyOIAIU] LIESIOGRY QF'9°TY 3B - | SMONI LNIADOTIAIA W3 LSAS QVOY VI ILEY YOS5 AQRLS V

ARSDS-GKS.FINAL. REPORT

FONVHONILN! I¥VSNOESH

GNMOB HINOS 2-34N0Y

12-61




ARSDS GKS:FINAL REPORT

. oSuepanay SUMTHOY TIZIMMB - - | SHO NI INSWSOTISAZC WILSAS QO TVINEUINY 803 AQNLS ¥

G—3.1N0Y

T

'{F\W
Ky

006+ 8l

_moz,qromm_.rzﬂ ONVLNILIN

CNVAY

*

12-62



ARSDS-GKS:FINAL REPORT

aBueydIeguy IR 71°9°ZE NSy

SHO NI LNINGOTZA3A W3LSAS QVON TVINZLNY HO04 AINLS Y |

12-63



ARSDS GKS.FINAL REPORT _

12.7 _ Preliminary Design of Bridges

12,71

(1) Superstructure

General Description of Bridge Types

- In'general the types of bridges are determined by the surrouﬁdihg conditions such as the nature

- of roads, railway lines or rivers which the bndge crosses over, environmental requirentents and
economic priorities. Special considerations for deteimination of span length are requirements
for future road network and for river improvement plan; Compasite PC I-girders aré generally

‘o adopted in this project, except al Achmad Yani Fly Over and Wonoksomo Fly Over on Route-S_ -
t and Roule-4 respectively, due to heavy lrafhc and no space for scaffoldmg over main roads
- during the conslruchon penod :

(2) Span Length

‘Span lengih is one of the most imporlam' factors in determining a bridge type becavse once
the span length is fixed the choice of bridge type is limited. The general rc}allonshrp

between span length and bridge type is shown in Table 12.7.1.

Table_lz_.’?.l Re!a_tmns_h:p Be_twe_en Span and Bndg_e Type

. Material

Type of Structure

030

Span length (m)

10 120 130

Reinforced

Concrete

Simple T girder

in

4050607080901(13!

130 350 200

Hollow slab -

Rigid frame

Prestressed

Conceete

Holtow stab

Simple L-girder

Simpte T-girder

Simple box-girder

Continuous box girder

Box girder wi!h'hingc

Continvous rigid frame :

Steel Bridge

Simple compasitc girder

Simple box girder

Conlinuous box girder

N I"_L

Truss girder
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(b) Depth Ratio

A beam or girder has'a desirable ratio of depth to length of span which will result in .
minimuni construction cost, and this depth ratio is generally adopted.
Standard ratios for main lypes of girder are shown in Table 12.7.2.

Table £2.7.2 Standard Depth Ratio

Girder Height Ratio (F1/1.) .+ Remark’

Type of Super Stiucture . . .
' - USMI0 MIS 120 125 130

PC i—girclcr L : L -H___

PCl'-girdcr' ) _ . ——u

PC Hollow Shab

PC Box Girder ' . ||l : continuous beai
Steel Composite Girder . | ' simple beam
Steed Box Girder - : "PIA 4 continuous beam

- {c) I‘nvuonmenlal chunremenls

(,arcful cons1derauons are necessary lo presewe lhe cx:slmg envnronmemal condition {i.c.
public facilities, road nelwork, drainage system in residential arca) when structurat type and
construction method are sclected.

“The “type of superstructure including substruclure tocated in urban arca should be
harmionized acsthetically with the surrounding envitonment.

(d) Construction and Maintenance Requirenient

“The construction and maintenance aspects are important in the selection of bridge type.
Concrete bridges are generally adopted in this project because of their economical
advanlages, durability, and freedonmi from maintenance as wel as availabilily of local
producls such as cement and reinforcement. '

Ereclion girder and crane erection methods ‘are commonly used for middle length of span
less than 40m. In patllcular over the rivers and for long lcngﬁh viaducts, erection girder
method is preferablc to enable shorter conslructmn penod and easy construcnon

(2) Substruclum

‘The substruclurc of the bndg{, should be dessgned to rmeel the followmg gcneral uqmremcnls
as well as soil conditions. ‘ :

(a) Abutment

Reinforced concrete is normally used for abutments. In general the type of abutment is
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showa in Figure 12.7.1.
(b) Pier and columns

" Reinforced concrete piers and columus are generally wsed unless special restriclions are
required, Struclural type of piers and colemns should be determined to meet the surrounding
conditions as well as structural requirements. In rivers and canals pite bent piers are
generally used for existing bridges, however logs and trash trapped in fron of the pier harms

- the water flow. In addition to the above, bigger displacement of piles due to seismic Ioadmg :

 is likely 1o happen during an earthquake resulting in harmful daniage to the superstracture,

? Therefore i in the case of middle and long span bridges pife bent piers ar¢ not recommended.
Accordmgly wall type piers have been adopted for bridges in river or canal,

*- Abutment Type Height (m) ' - Rentarks
5 10 20 30 | S

Reversed T- Type

‘Buttress Type

Rigid Frane Type

Box Type

High Embankment Type

" Figure 12.7.1 Type of Abutment
(¢} Foundation

Type of foundation is principally determined by subsoil condition, type and size of
superstiucture and from the economical point of view.
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Geological aspecis of this project are giveﬁ in Table 12.7.3.

Based on sub soil corxdxttons as shown in the table pile foundation is adopled for bridges in
this project and pile lengths eange from 12 meters to 35 meters depending on the locations
and subsoil conditions. Concrete spun pile diameter 60 cm is used for the foundation
considering penetrating tength and availability of tocal product, Axial capacity of a pile is
the sum of the design bearing capacity at the tip of the pile and friction capacity of shift of
the pile. Axial capacity of pile of 100 ton at service load is applied.

Table 12.7.3 General Description of Soil Condition in Project Avea

Area " Route Stratigraphy " Deposit and Formation Pepthof | Nvalue:
. . _ ' . o Alluviun s
Noth Coastal © [ Notth partof Route- | - - Alfuvium [~ Cohesivesoil [ verysoft | - 15 ~ 18m . N=0
Area | 1apa2 . 3 ' a o e
(evel terrain) - Diluvium . " Cohesive'soil . L . "Ns>0
Centraland | Route-2,3 . 1 Alluvium Cohesive soil. ]| very soft 351 20m "N=05
East Area : ‘ s .
(level tesrain) Diluviuvm - Coehesive s0il sHif ' N>2D
West Hill Top | Ceatral and Suuth Alluvium Cohesive soil | very soft 0 ~0%m "
Area. | part of Roule-1, . ) =' . L )
‘ i | west part of Rovte-4 | Diluviom Tuffaceous | very soft ; N>40
and 3 fo .

. Sourceé; leA Study ’fe’am
(1) Coeficient of Horizontal Scismic Loading (K;)

- Coefficient of horizontal seismic loading is derived from the following formula, Kh used for
the project is calculated for standard type of bndge as shown in the following table.

Kyi=C.§
Whete, _ - - C
C - = Base shear coefficient for appropriate zone, natural period of vibration of
* structure and soil condition,
5§ = Structure - type. fatlor 1.15 for pres!rcssed concrete hinge zone (partially
prestressed) _ :
T = Natural period of vibration

g = Acceleration due to gravity (m/s?).
\v E w bead + \V coiumr:/z + w supce
W bead We;ghl of picr head
W cotomn = Half weight of column
‘Wupee = Dead load of superstructure (730 t) :
Kp = Combined stiffacss of bridge pier expressed as horizontal force fequired 1o '
produce a unil deflection at the pier lop (Kn/m) '

H-

1]
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Base Shear Coefficient

Height of | Diameterof K Kp = 3EL Wp ot Period T Base scheme C
Pies Column I P Np o _ |
Hp (m) D (m) {m1) {i/m) Q] () {second) | Medium soil Soft soil
13 2.0 0.7854 15142 513 088.6 0.53 (0.130 0.150
9.0 272 1.1499 11830 85.5 j002.8 (.58 “0.124 0.150
10} 24 - 1.6286 2176 124.4 105.2 0.68 0.110 0.138
- 130 : 256 22431 | 7657 172.6 1076.2 3.76 0.100 | - 0.127
| 15.0 28| 30170 6704 231.0 1105.5 0.82 -0.100 0.118
- 17.0 30 4.1716 6368 | 3004 1140.2 0.85 8.100 . 0.114
" 200 32 5.1472 4826 402.1 1191.0 1.00 0.100 - 0.100
L Source: JICA Study Team
. -Where, . : D
: W &;,4 = 2601

W= T30L(PC i-girder deck slab and super imposed load)

*(2) Pile Axial Capacity Geotechnical Formula

Ultimate pile axial capacity is computed from the following formuta by ]llghway Bndge

Dc51g,n Standard,
= Q) xA
© Where;
. R, =
A1>
Qs =

U =
||=
fi =

Volume V Substructure, Japan Road Association.
+U 2 L,

Ult:male beanng axial capacity of pile {l) S
Cross sectional area of the pile at tip (m®) ' R
Ultimate bearing capacuy of the soil at tip of plle (m )whlch is given by the -
following figure , . C
= The pecimeter of the pile (m)
The depth of soil for which skin fnchon is consuiered
Max;mum skin friclion siress

{ f. =Cor N(t/m?) for cohesive soil }

Figure Estimation of qQa

N
/N 20
20 1
10 1
0 . : .
S S ' 10
Lquna!m! pénelrziion lenglh
( diameter of pile ) '
_ Allowable ax1a1 capacily Ra -

Ra=— (Ru ‘Ws)+ Ws- W(t)

Ef fecuvc weight of soil replaced by the pile

Ws =
W = Sum of pile weight
n = Safely factor ( fortip bearmg pile n =3, fncllon pilen=4)
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Pile Axial Capacity -
Route Boring Length of Diameter of Ru Ra (tpite) | Recomnmiended Ra Remarks
No. Pile L {m) Pile D {cm) {pile) §_ - {tpite}
Route-1 No. 1 12m 60 438 | 109 100 | Friclionpile
Route-1 No. 2 Bm | .60 499 169 100 | Frictionpite
Route-1 Ne. 3 2im 60 675 | 225 100 | Friction pite
Route-2 - | No.8 30m 60 92 331 .. 70| Frictionpile |
Route-3:° | No.§ _23m 60 577 143 106 { Friction pile
Route-3 No.7 35m 60 333 12} 100 1 Friction pile’
Route-4 ' { No.4 | Mm 80 534 132 100 | Friction pile |
Route-5 | No. 6 : - 25m 60 445 il 100 | Bearing pile
Note : Boring No. 9is not dsed for estimation of pile axial capacity due io shorlage of depth of boring log. .

‘Standard span and cross sections of the Project Roads are shown in Figure 12:7.2.,
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om Ly, CENTER TO CEHTER OF PIER 20m

=ll‘ 30m
e 5 $PAN LENGTH 25 m . 5.0
‘[ _ 1301.:0 PIER HEAD l
N ,
AT P
: 1 Fix ’ ) MOG ] . I
' -PRESTRESSED CONCRETE
o {1 - GIRDER)
—d ! 2 T .
. I
.?M“ — —I — gl wrvRR " — ; . — J-V«M_'
T | I l ‘ ]
It | -_ Fih 3
o _ 1566 e \ . gso .
325, C 30 350:1050 |po,41‘> ' Tsp 20 350 700 - ‘071’3
i - _ﬁ o T
] . & B
. — ——_8‘ . ' . :
150 _ ‘ ll50 . 150 150] -
} 1 L * _l. 1
% &
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A STUDY FOR ARTERIAL. ROAD SYSTEM anurc 12.7.2 Standard Span and Cmss
DEVF LOPMENT INGERBANG KERTOSUSILO REGION Section of the Project Roads
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12.8 _ Preliminary Design of Pavenient

128.1 General

The following are Government pavement design standards for ﬂexlblc pavement and rigid
© pavement.

¢ Guide for Flexible Pavement Design {Petunjuk Perencanaan Tebal Perkerasan Lentur Jalan
- Raya Dengan Metode Anatisa Komponen ¢ SKBI - 2.3.26.1987 UDC:625.73(02), Bina’

Maiga) , \
% Guide for Rigid Pavement De51gn (Pedoman Peremuan Kaku : Beton Senien, 1985, Bina.
Maiga) ' A

- © Flexible pavement is recomniended to make maximum use of existing flexible pavement,

f'12.8.2 “Conditions for Pavement Design

As described m the previous Chhpte_r and Sections, design factors for pavement design were
- determined based on the ficld survey and traffic projections as follows;

Table 12.8.1 Pavémcnt Dési:gn Conditions

Route-1 . : Lo . Route-4

Toll Road | Arterial Route-2- | Route-3 | Western Part Eastern Route-5
b o _ - : ot _ _ Part - .

1 Number of Lanes B -4 4 4 6+Busway 4 “4+Busway
' Opening Year - 2004 C 2004 2004 2004 - 2004 2004 S04 -
Design Life (years) 10 10 10 19 | 10 10 10
CBR on Site { %) 2.36 2.36 1.54 298 - 2.98 278 Q.71

. As described in “Chapter 11.3 Soil lhvesligalioh”, CBR on the site'is about 2 % or more. Due (o
the poor condition, improvement of sub-grade soil is necessary and it has been determined that 60
cm of sub- gradc will be replaced by borrow matérial.

Axte toad model to determmcd the pavemcnt lhlckness is shown in Flgurc 128.1.
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VEHICLETYPE

No... MODEL OF LOAD DISTRIBUTIO ( TON}
1 | PASSENGER CAR - | [—“‘ﬂ“"‘
i 1
2 - lpPicKuUP B
25 25
M:s '\' MICROBUS ) -
| | s '8 “E = 1.0648
—4 | 1.ARGE BUS -
C | | 10 B = 25478
5 | MEDIUM TRUCK o ; ——————|
| __3 I
6 | LARGETRUCK 2 AXIE ' ‘
| | 6 10 B 2..547‘37'
7 | LARGE TRUCK 3 AXLE .
o 6 18 'E=23085
g1 | ARTICULATED vlzni‘cu'z_ S
| oype t .6|'—-"_10 " _.'-Lo' ﬁ
8-2 -[)iut)T)'pk:? ._ - o '
GI_—_—| 10 l 18 I
83 | Dilto Type 3
6|- 18 i1_0'
84 | Diro Type 4 .
6| s '-|'135=l4.3547 e
9 FUL].T.RAIII,IER-E . - . -
COS‘B'NM‘QN 6i I |10 N -101«:|=7.0535

10

Figure 12.8.1 Axle Load Model
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Pavement design thicknesses for the Prbjecl Roads have been détermined as shown ia Table 12.8.2

* Table 12.8.2 Pavement Design Thickness

Route-1 Route-2 Route-3 Route-4 Route-5

Tol | Arterial . ' Western | Eastern Remarks
| Road - | part part :
Suiface 5 5 s s s 5 ] s Marshall Stability
Course B ' - ] u min. 750 kg .
Binder 10 - 10 "0 10 0. | to . | 10 | Marshall Stability
Couise - s l .| min, 750 kg
Aggregate . | 25 25 . 25 . | 20 20 - | .20 ] 25 CBR min. 80 %
Base A ‘ - - ' L : e R .
Aggregale | - o | 3. 30 . 20 20 . 20 - 35 ' | CBRmin. 60 %
Base B+~ | N : b : :
Selected Fill 60 |0 60 " 60 -~ 60 U 60 CBR min. 20% -

- fem)
o - Source: JICA Study Team

129 _ Toll Road Supporting Faciliti
12.9.1 Categories of Supporliﬁg Facilities

The objective of road supporting faciiilie's‘fs'nxainly to maintain smooth and safe traffic flow for
the benefit of users. The following supporting facilities are consndcrcd to reahze these objectwes

¢ Road furniture such as guardsail and mad markmgs

* Traffic S:gns | '

+ Road Lighting

12.9.2_5 Road l_*‘urhituré
(l) Guardrall

“The major purpose of guardrall is to protect uncommlled vehicles from running off the Toll
Road and to protect the facilities such as bridge piers from damage by such vehicles. Guardrail
is planued to be installeéd at the following locauons

¢ High embankinent sections (11>4.0 m)
. ¢ Bridge and box culverls _
“+ Bridge paers and guide sign posts

2 Road Ma rkmgs

: Markings are patttcu!arly important lo he!p conlrol traffic in urban and suburban sreas. The
slandards of Bina Marga!Jasa Marga for markmg currently ‘in use ar¢ considered, Traffic
* markings mclude pavement markings, object markings and reflector markers, '

©) Traffic Signs

The use of three kinds of signs is considered, namely, rcgulalory signs, wammg ssgns and gunde :
signs lo enhance traffic safety and for the convenience of users.

Regulatory signs and waroing signs are directly in accordance with the” Governnient’s
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cegulations or traffic laws. Guide signs convey to drivers information such as destinations and
distances, service facilities and route confiroation.

12.9.3  Road Lighting
(1) Objective of Road Lighting

" The objective of the provision of lighting facilities is to reduce the nurber of traffic accidents
occurring durmg the hours of darkness and to' make the Toll Road more altraclive to potential
users.

(2) Location of Lighting lnsial[ations

Lrghlmg rnsta]lauons for the Project cover ihe followmg tocations:
+ Junctions and lnlerchanges including rampways
¢ Ow/Off Ramps including loli plazas.
* DBridges and viaducts in urban areas, as necéssary.

1210 Current Right of Way Situation and Required Right of Way

The Project Roads cover three admmrsirauons which are Kolamadya Surabaya (Kod Surabaya),
Kabupaten Gresik (Kab Gresrk) and Kabupaten Sldoar jo {Kab. Sldoarjo)

" Current ng,hl of Way (ROW) srtualnons and requ1remenls are shown in lable 12 10.1 and Figure
12.10.1. '

Table 12.10.1 Cuxrent ROW Situations an{l Required ROW'

Pro;cci Road Adnnmslrauon Length- | Current -Required s Remarks
~ {km) ROW(m) | ROW{m) | . L
Route-1 Surabaya 13.7 355 © 103 | Patly S5y -
Gresik R "0t 103 | Agreed by Local Gevernment
Sidoarjo 101 = 0 “103 | Agreed by Local Governmeénl
Route-2 ' - | Surabaya o621 .20 © 20 | Wwith Sub-Standard
e : AL LY I LY
Route-3 | Surabaya 38 25 25 R .
Sidoarjo 4.6 .0 . 25 | Agreed by Local Government
Route-4 Gresik 64 0 40 | Agreed by Local Government
Surabaya : 6.2 ' 40 . 40} With Busway
6.5 35 " 35 | With Traffic Management
_ 85 .25 25 | Without Busway
Route-5 Gresik ez 0 35 | Agteed by Local Goverament
Surabaya 686 0 35 1 West Border to §I. Mastrip -
: 68| 35 < 35 § 0. Mastrip to 1. Jemur Sari
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Current ROW

| Legene: -

E - - i Propdsed ROW

Figure 12.10.1 Current ROW Situation and Requirement for the Project Roads
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12.10.1 Route-1
Route-1 covers three administration, i.e. Kod. Surabaya, Kab. Gresik and Kab., Sidoarjo.
(1) STA 0+200 (Boundary of Kod. Surabaya and Gresik) - STA 2+700 (Romo Kalisari 1C)

_ In this area the present land-use is “tambak”, that is fish farm and salt farm. In the futere, the
northern corridor between Kod. Surabaya and Gresik wilt be industrialized.

* ‘There is an access road to Romo Kalisari ic. Along this section, the width of reqwrcd ROW is
60 me!ers including the existing access road.’

' ll is also necessary to acquire the land for construction of Benowo IC and the relocalaon of the’
~ existing Toll Gate and Office.

In Romo Kalisari IC area the land has already been prepared for future reconstruction of the
-~ interchange. It is therefore not nccessary to acquire the land for rcmnslmcuon of this
: m!crchangc :

(2} ST A 2+700 (Romo Kahsan !C) STA 61—550 (H Sememl)

‘The prescnt land use is lambak as slated in (1) above. Fulure land-use will be for mdus!ry
However a sporls center together with hotel and shopping center are planned for the west side
~of this route. Fulure land-use of lhe area will be mduslry, _cornmercnal and publlc facilities
combined, : N

_ Betweeh Romo Kahsan IC aiid the new toll gate for Route-1 Toll Road is the transition section

" from Sby-Gre Toll Road to Roule-1 Toll Road and is not a Toll Road section. This section
‘ requires the same width of 60 m as (1) above except at the foll gale section: Be51des the tol] -
gate, land is fequlred fora mamlcnancc and operatmn ofﬁce :

{3) STA 64550 (Jl Sememi) - STA 10+300 (Roule;-4)

The present land-use in this area is farm land without irrigation, Many villages are scattered
over Lhis hilly terrain. As for fulure land- -use, many housmg estates are planned. Future land-use
is accordingly residential.

:ThlS section is the standard secuon of Route-1. In lhe middle of the cross secuon there is the
Toll Road and on both sides of the Toll Road there are Arlcnal Roads with fmnlage roads for
parfial access contro] The necessary ROW Wldlh is 103 meters. : -

(4) STA 10+3€}0 (Routc-4) STA 12+800 (L Raya Menganu)

The plesenl land use in lhls area is farm land. However as 111entloncd in below, hou51ng estate
’ dcvelopmcnl is now ongoing and the fulure land-use will bc rcsndenua]

' A!o'ng 1his section huge scale housing estale'development with a golf course (2,000 ha.) is
ongoing ‘on both sides of the planned road. The existing ROW is limited to 55 meters. Some
paris of the land have already been sold and there is no possibility to widen the existing ROW.
Within this ROW the developer is now constructing a trunk road. After completion of

" development this road will be transferred to Kod. Surabaya administration and it is nol
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necessary to acquired the fand as far as the planned road is within the cxisliug ROW.

The Toll Road is clcvéted above the arterial road. Because the ROW is limited to 55 meters, an
On/Off ramp to Route-4 from the south and an On/Off ramp to JI. Raya Menganli from north
are not provided.

(5) STA 124800 - STA 13+900 (Boundary of Kod. Surabaya and Gresik) '

' The present land-use is farm land without ircigation. Smcc there is no dcvelopmenl plan wnhm '
lhls area the future land-use will be farm fand.

T hlS scclion is a standard secuon as (3) above Requnred ROW is 103 melers .

(6) STA 134900 (Boundary of Kod. Surabaya and Gres:k) STA 15+280 (Boundary of Kota Baru
" Driyorejo)

- The présentland—uscihihis'are'a is the same as (5) above' ie farmiand.

Fhere is no developmem plan wuhm this secuon and the local Govemmenl has agrecd to set
oul the new ROW.

3 o STA 15+280 STA 17+45{](Kota Bacu Driyorejo)

" The. prcsenl land-use is farm land without lmgat:on “As described below, a housing
development project is ongom g within this area and the future land-use will bc residential.

Along lhns section, Kota Baru Dnyorejo Developinent (1, 000 ha. } is ongoing by 3oml venture of
Govemment agency and state owned construction compames

"Itisnota problcm that the Pro;ect Road wﬂl pass through this area, but for the road ahgnmcm
close co- ordmauon has been requested by the local Govemmem

Within this secuon ne land acqunsmon is requucd Required ROW width is 103 meters as a
slandard secuon

8 _S’I‘A 174450 - STA 19+970 ( Boundary of Gresik and Sidoarja)

The present !and-ﬁse is farm land. Along provincial road Surabaya-Mojokerto industries have
developed. '

.+ The Project Road crosses the pl'mned Surabaya-Mojokerto Toll Road (heteinafter referred to as
' -Sby -Moj Toll Road) and the Provincial Road Surabaya- Mo_}okerto Along this provincial road

‘ many factorics have been established and the Project Road passes a very narrow ribbon of
space (about 105 to 110 melers, wndth) between factories. This is the only open space for the

: Projecl Road as' this critical conteol point. The local (‘ovemmem has gwcn a deﬁmio promssc '

to se& outa ROW of 103 micters at this open space

(9) STA 19+970 STA 21+015
The present land-sue on this area is farm land moslly rice ﬂcld

Within Kabupalen Sidoarjo, Ihe local Governmenl has ag(eed o set oul the ROW, The rcqmrcd
ROW width is 103 meters as a siandard section except at the toll gate arca.
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- 12.10.2 Route-2
Rouleié is located within the administration of Kod. Surabaya,
“{1) STA0+000-STA6 +160

The present land-use in this seclion is as follows:
STA 04000 to STA 2+400 ‘Tambak (fuluce land use will be industey)
STA 24400 to STA 4+100 Industry
STA 4+100 to STA 6+160 Residential

" Route-2 staris from JI. Kali Anak in the notth, At the starling point, for Kali Anak IC, some

~ warchouses and factories are to be removed. From STA. 0+000 to STA 14200 there is a road

which is about 20 meters wide. This road is used as a parl of Route 2 and it 1s necessary to
widen to 25 nieters.

The ijcct Road crosses the existing Sby-Gre Toll Road at STA. 1+600 Before and after this

toll road many development permits have been issued but are not yet realized. According to the

auttiority of Kod. Surabaya all these developmenl plans are still 8deSlal)16 and negollable for
~ the Project Road. :

AL STA 24820, lhe Pl‘OjECl Road crosses JI. ’lanjung Sari by an at grade mlersccuon Bafore '
and after this intersection it is necessary (o remove some factories. At the crossing of LN Raya
- Tandes at STA 4+100 it is also necessary to remove faclones and many exislmg houses

Bem een Jl Raya Tandes and STA 5+000 is resxdennal area ancl itis necessary (o 1emMoOVe many
* houses. :

From STA $+000 to STA 6+160 the ¢xisting ROW is a‘deqha;e for the Project Road.-
' Within these sections required ROW is 2$'incters.
(2) STA0+000 - STA 7+150 (Route-2 North Bound)-

The present land-use is as follows: ~
STA (G+000 - STA 34500 Residential
STA 345003 - STA 44800 Farmland
STA 4+800 - STA 5+700 Residential
STA 54700 - STA 7+150 Farmland (rice field)

This is a north bound road paréllel to the é\cisling‘ Surabaya-Gempol Toll Road (hereinafter

* called Sby-Gmp Toll Road). Within (his seclion a ROW of 20 meters is sct out and is adequate
for the Project Road except al the location where' the Project ‘Road crosses I, May Jend.
Sungkono At this point rescttlement of some houscs is necessary.

Required ROW f_or lhlS section is 20 melers.
(3) 