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CHAPTER 11

ENGINEERING SURVEY

111 Physical Conditions of the Project Area

ll.l.l Climate

The séasons are mﬂuenced by the monsoons which generally blow l‘rom the east from May to -
“Qctober and from the west from November o Apnl Durmg the east monsoon, the average rainfafl
in Surabaya is around SO mm per month with- August usvally lhc driest. The west monsoon biings
heavy rainfalls which average over 235 mm per month, The. heaviest rainfalls occur mostly in
January and average about 340 mm per nonth. Thc average total yeatly rainfall in Surabaya is
approximately 1 ,700 mm. - : :

“The m'aximum téil\pa'ratllie in Surabaya recorded in 1988 was 36.2°C in October and the minimum
was 20.0°C in 1uly; The average humidity is in the range of 65% to 85%.

L. 12 'I‘opography

| ‘The topography is favorable in the Project Area whlch is dividéd into two tereain ooud:hons flat
~‘and rolling. The flat tesrain area is spread out in the Brantas Delta which is enclosed by the
Surabaya river and the Porong river with an altitude of less than 10 m. The flat terrain area covers
the most part. of Surabaya city. The area is mainly an urban area. The rollmg terrain area is sitvated
“in the western part of the City of Surabaya and to lhe north of Surabaya river in Gresik regency,
with an altitude of less than S0 m.

1113 Ceo!ogy

B Geologlcally, the fiat terrain area is of Alluvium Pomlahon of Holocene Age composed of alluvial
soil of loam, silt and clay. Soft ground ar¢as ar¢ commor in the eastern part of the Brantas Delta.
According to the soil investigation by the Study Team and cursent: soil lnvesllgallon data, the

- thickness of soft ground layer (N-value fess than 4) ranges from 7 to 20 . The bearmg steata for
~ the construciion of pile foundation for bndge struclures are snluated at 30-50 m dcr,p from the

' _exislmg ground level in the flat area. ‘ :

Fhe rolling terrain is mamly of Pucangan Formal:on and Kabuh Formation in the Middle t Lower
Pleistocene Age. The soils in the Pucangan Formation are composed of clay, tuffaceous clay and_ :
tuffaccous sandy clay classified as CI} according to the AASHTO soil classification. This soil is
unsuitable as embankment material because of its swelling nature even if -the dried condition -
tesembles clay stone,
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114 River System '
Surabaya river and Lamong river flow in the Project Arca.

Surabaya river branches with Porong river from Brantas river, at Mojokerto, Brantas river is the

second largest river in Java Island, having a total catchment atea of about 12,000 km? and being

about 320 km in main cousse lengih. Surabaya river branches into Mass river and Wonokromo

~ niver, at Wonokromo. Since the first comprehensive development plan of the Brantas river basin
- was formwulated in 1961 scveral sizeable projects of water resources devetopment for hydroclectric

power gencrauon fload control and water supply havé been successively implemented. The flood

© control scheme of Surabaya riveris formulated by the Surabaya River Improvement Project Stage I -

1 {1981) and the Surabaya River Improvement Project Stage 11 (1988). The design flood discharges -

of Surabaya river, Mass river and Wonokromo river have been estimated for 50 years refuri period.

‘It is noted lhat the flood (:onlml prolecl for Surabaya river and Mass river has been complcted

‘Lamong river is lm,ated in lhe north west frmgc of Surabaya forming a border with Kabupalcn
Gresik flowing into Lamong Bay. There is no developmenl plan for the Lamong River.

| Il 2 Topggraphlc Sur\ yey

1L.2.1 Preparalion of Uncohlrolled Aéﬁ'ftl Photo Mosa.ics

Unoonlro]led acrial photo mosaics of the Project Area toascaleof 1: 5 000 were prepared by a

~ local consulting fism, P.T. Exsa International Co., 1td., Jakarla supervised by the Study Teain to
prepare a bases for the preliminary design using the current acnal photography (seale = 1:30,000,
pholcgraphy 1993/1994, BAKOSUR’[‘ANAL)

11.2.2  'Fopographtic Survey

The foIlowmg topographlc survey was carried oul by a_local consullmg firm, PT BlLC:
International Inc,, Smabaya supervised hy the Sludy Tcam, alonglhc pro;ccl roads to eslabhsh the
topographical condlltons - ;

‘» Bench Mark Semng 32 points
+ Longitudinal Level Survey: 100 km
+ Cross Section Level Survey : 250 section

(1) Beach Mark Setting

Bedch mark setting was carcied out usmg lhc existing national bench marks as daium points.
“The locations of bench marks and datum pomts aré shown in Figure 11.2.1. Thc accuracy of !he
- leveling fell within the following limit:

Error llmn = 2{:m X f S (S= survey smgle dlslance in km)
(2} Longitudinal Level Survcy

The [_tangiludinal fevel survey was conducted along the center lines of the selected roads at
around 100 m intervals. The resulls of the survey are shown as plan and profile in the drawings.
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(3) Cross Section Survey

- AL400 m intervals of the éehi(:r lines of the sclcéic_d roads,kihé cross section level sufvcy was
conducied for a width of 200 m. :
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11.2.3 ° Collection of Existing Topographic Maps

'The following topographic maps were collected early January 1997 by the Study Team according
1o suggestions by local Government agencies, to support the uncontrolled aerial photo mosaic.
These topographic maps are old as described below but cover all the selected routes excepl a few
~ kilometers at the beginning of Roules 4 & 5. The topographic maps were therefore used for the
feasibility route study updated by using the ncontrolled aerial photo mosaics mentioned above.
Pcla Garis Projek Drainast Surabaya; |
_ " Photography :Nov.’82 §=1/10,000 Mapping: Mar. '83 8= 1!2500
‘ Peta Gans Kali Surabaya Phase II;
Photography : May "88 $=1/10,000, Mappmg May ’89 i
$:=1/2,500 by DPU Directorate Jcnderal Pengairan, Badan Pelaksana
Projek lnduk Pengembangan Wiraha Sungan Kali Brantas
Pela Garis Surabaya Skala 1:5,000
Pholography 5=1/5,000, MappmgS 1[1 000
by Pemerintah l(mamadya DTH Surabaya _

As a result, the acual photo imesaic 1/5, 000 was used for the “Alternative Roule Study" of Phase I
stage and for the “Feasibility Route Study” of Phase 1l stage to cover the beginning of Routcs 4&
5, and to update the topographxc map for ;udgmg conlrol pomls or to study fand usc cte. -~

11.3 . Solls Investigation

131 Soils Investigations and Cufrehl Soil Data Collection '
(1) Purpose of the Sor!s lnvesllgalmns

The purposc of lhe soils. investigalions is to obtain data for Lhe prehmmary design of
* embankment, bridges and other structures.

. (2) Field Work and Laboratory Testing

The field work and laboralory testing was executed by a local consulting firm, P.T. BILC

Infernational Inc., Surabaya. The Study Team planned and. supervised the investigations.

Machine boring with standard penetration lests (1 m interval) was conducied at 9 bore holes,

total 300 m (Location of bore holes is shown in Figure 11.3.1(a) and Figure 11.3.1(b}, boring

logs ar¢ shown in the Appeadix). Thin wall lube sampling (30 each) was conducted for the soils
" in the soft ground layers

“The followmg Iabomtory lestmg was conduc(cd for lhc collected samples.
t. Unil Gravnly 30 nos.. '

Specific Gravity : 30 nos.

Water Contenl : 30 nos.

. Liquid Limit : 30 nos.

‘Plaslic Limit and Index : 30 nos.

Sieve Analysis : 30 nos.

Uaconfined Compression Test : 30 nos.

Triaxial UU Compression Test : 30 nos.

9 N AW N
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- 9, Triaxial CU Pore-pressure Measurement : 30 nos.
" 10.Consolidation Test : 30 nos.
- 11.CBR Test : 20 nos.

(3) Current Soil Data Collection

" The following current soil data were collected by the Sludy Team. The location of current bore
holes are shown in Figure 11.3.1(a).

1. SUDP Road Sector Project : Bina Marga

. Surabaya - Gempol Toll Road Project : Jasa Maiga
‘Surabaya - Gresik Toll Road Project : Jasa Marga ‘
Surabaya - Mojokerte Toll Road Feasibility Study : JICA
SUDP Drainage Sector Project ; Brantas Office '

NS
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11.3.2  Geological Description of the Project Area

Soil profites of the planned routes are shown in Figure 11.3.2 Figuie 11.3.6. These profites
include the cesults of the existing boreholes,

“Geological classification of the whole study area is summarized below.

 Table 11.3.1 Ceological Classiftcation -

o @alogical Age - -_|Formation Facies
o IQualemary Holocene Alluvium © |Most part of atluvium deposu is composui of clay, “h:ch
. includes silty layers and Jittle thin sandy layers.
Pleistocene . |Kabuh " |Most part of alluvium deposit is composed of clay, :
' Upper Pucangan - which includes silty la)'er_s and thin sandy !a)'crs.
: Lower Pucangan -
Tertiary : - |Kalibeng ' Mudstone and lecs!onc This fermation was not dnlled in
' this study ‘ o

_ (1) Alluvium
Chalaclerlstigs of Alluviam

D:slnbmson area and lhlckncss of the Alluwum in the planned routes are shown in F:gure

' 11.3.2 - Figure 11.3.6. Elevation of the Alluviat plane is usually less than 10m. As shown in the
Figures, the thickness of the Alluvial deposit is variable atong the planned routes because the
surface of the underlying Diluvium is wavy by ¢rosion. The maximum thickness of Alluvial
depasit is about 30m, usually it is less than 15 - 20 m. Most of the Alluvium is composed of
clayey deposit and litile sand. :

"N-valoe of Alluyium

Tigure 11.3.7 show N-values of the Alluvial clay, silt and sand. As shown in the Figure, more

than 80% of the Alluvial clay shows an N-value less than 6, which means the consistency of the
clay is Very Soft to Medium. About 30% of the Alluwal deposit is composed of very soft clay
‘with N-valug less than one (l) N-value of sand distributed in‘small scale in clayey deposits is
“less lhan six (6) Lo
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~ {(2) Diluvium
Characteristics of Diluvi

Distribution area and thickness of the Diluvium in the planned routes is shown Figure 113.2 -
Figure 11.3.6. As showa in these Figures, the Diluvium is disteibuted in the whole of the Study
area. The Diluvial deposit outcrops in the hills in the west of the Study arca, and is overlaid by
the Alluvium where the Alluviunt is distributed at the ground surface, Most of the Diluvium is
composed of clayey and silty deposit and relatively hllle sand. ;

- N-value of Dilayium

'F:igur'e 11.3.7 shows the N-values of the Diluvial clay, sitt and sa;ld. As shown in thé Figure,.
- Diluvial clay and silt usually have N-values of 10 to 25 showing a consistency of Very Stiff and
Hard. On the othér hand, the N-value of sand distributed in the clayey Jeposit is about 30 (o 50.

(3) The Result of Laboratory Test

| The resulls of laboratory tests ate summan?ed in Table 11 33. anmeenng propemes of the :
~soil in the Sludy Areca are summan?ed as follows : L :

* . Classification of Cohesive Soll

* Figuré 11.3.8(a) shows the plaslnc:ly chart of the cohesive soil of the Alluvium and Diluvium,
As shown in the Figure, most of the cohesive soil of the Alluviuny and Diluviuni is classified -
into CH and C'H (high ilqmd limit ‘cohesive soil) indicating that these soils: have high

o compressnblhty hgure 11 3. 8(b) shows lhe relauonshlp between unit weight and N-value of
the cohesive so1l

YWa ter Content

‘ Table 11.3.2 shows water. content, plasuc limit and hqu:d llmll of the cohesive soils. Though
- water content of most of the cohésive soils in the sludy area is less than the quutd limit, some
soils with high sensitivily have a high water con;ent near its llqund limit.

'Table 11.3.2 Water Content of Cohesive Soil

" [Classification Water Content {wn) - - |Prastic Limit (wp) = |Liquid Limit (w;)
| Range (%) ' Average (%) - Average (%) Average (%)
© |Aliuvial Cohesive Soit - -~ 145101 |68 37 i i
Diluvial Cohesive Soil = 3447 42 32 B 77

Unconfme_d_ Compressive St gnglh !g_)

| :F:gure 11.3. 8(c) shows the :elauonsh:p between unconfmed compresswe slrcngih {qu) : and N-
value. Average of qu of lhe Alluvial coheswe 5011 is 033 (kg/cm ), and that of the Diluvial
cohesive soil is 0.57 (kg/em?). :

Unconsolidated - undrame_d Sirenglh { UU-Cu.-)

~ Figiire 11.3.8(d) shows the relationship between cohcsio.n'of_UU strength (Cu) and unconfined
compressive strength (qu). It is concluded that the relationship between them is approximated
Cu = qu/2. On the other hand, internal friction of UU s(rength () is zero (D) as shown in l‘ngure _
11.3.8. '

11-15
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: Consolldation Yield Stress (py)

Figure 11.3.9(a) shows the relationship between consolidation yield stress (py) and effective
over burden pressure (po). As shown in the Figure, most of the cohesive soil in the Study area
- ate over consolidated, while some are normally consolidated.

Compression_ Index (Cc)

Figure 11.3.9(b) shows the relationship belween compression index (Cc) and N-value. As
“shown in the Figure, values of Ce differ. Average Cc of Alluvial cohesive soil is 0.81; and that
of Diluvial cohesive soil is 0.476. Figure 11.3.9(c) shows the relationship between Cc and
© initial void ratio (e0). Average co of the Alluvial depos:t is 178 and that of the Diluvial
deposit is 1.67. :

Coefficient of Consolidation{Cv)

‘The relationship between coefficient of consolidation(Cv) of the Alluvial cohesive soil and

lead {p) is shown in Figure 11.3.9(d), and that of the Diluvial cohesive soil in hgme 11.3.9(e),

As shown in these l‘lgures Cv of the Alluvial cohesive soil is about 2 x 107~ 4 x 10 (cm /sec)

and that of the Diluvial cohesive soil is about 2 x 10~ 4 x 10 (cm isec) in accordance with the
- load step.

Coeffictent Q[_Volume Compressnblhlv (nw)

The relationship belween coefficient of volume comprcssibiiily (mv) of the Alluvial cohesive . -
soil and load (p) is shown in Figure 11.3.9(f), and that of the Diluvial cohesive soil in Figure
11.3.9(g). As shown in these Figures, mv of the Altuvial cohesive soil is about 0.01~0.3
{cn?? /kg), and lhat of the Diluvial ooheswe soil is about 0.01~0.3(cin’/kg) i in accordance w:lh
the load step, : : ‘
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Result of Fest for Banking Material

The result of tesls for banking material is shown in Table 11.3.4.

Table 11.3.4 Result of CBR Test

. CBR Max Bry Density Optimum Water Content
Classifi- ~ [Number |Typeof (%) {Ym") (%)
cation of Soil Rarge - |Average {Range Average [Range © Average

Samples

Alluvial ~ j11 0 |Clay, Silt,- ' {2.49-3952 © [8.64 14-203 1155 - {1041-27.37 2338 -
Soil : ~ o |Sand . )
Dituvial =~ {2 - [Clay, Silt,. - |2.18 -25.85 6.71 1.37-1.67 - }1.52 . [19.24-2634 (23.66
Soil ‘ ‘ Sand ) '

Seurce: JICA Study Team -

- Most of the soil saniples collected in the field for CBR test were clay and silt, and only two
samples wete sand. These two sand samples show much higher CBR values of 39, 5%(%) and
© 25.85(%) respectively than those of the clay and silt samples. It is considered thal expansive -
clay included in the Diluvial soil gave low CBR values.

(%) Geologmal Cha;acle_nshcs of the Planned Routes

~ Altuvial deposits are is distributed in the area of the planned routes so that some problems
caused by soft ground are likely to oocur, ‘These soft grounds are consndered to-need some
' treatnient for road construction. Another problein is likely to ocenr where Dﬂuvnal sml is
dnsmbu!ed dic to the expanswc clay in the Dnluvnum
Roufe t
"As %hown in Figure 11.3.2, soft ground is dlslnbuted at STA.0+000 - 6{—500 STA 13+300 -

STA. 144300 and STA.19+700 - STA 22+000. In particular soft clay with N-value less than one
(1) is distributed at STA.0+000 - 64500 where the thickness of soll gmund is more than 10m.

Dxluv:al clay w1lh high ground strength oulcmps along the planned foute at lhe arcas olher than

‘those meniioned above. FHowever, the Diluvial clay along the planned route includes expansive

clay which causes slakmg This makes the slope of cuumgs soft and causes the slopé to
© collapse when fain infiltrates into the ground

Route 2.

- As shown in Figure 11.3.3, soft ground with N value less (han one (1) is distributed at
STA.0+000 - STA.4+400 where the thickness of soft ground is more than 13 m, and soft
ground with N-value less than three (3) is distributed at STA.9+000 - STA.16+000 where
thickness of soft ground is aboit 10 m. As shown in Figure 11.3.3, the thickness of the Alluvial

deposit differs by site ‘along the pianned route, “which will" cause dn‘ferencc of total -
consolidation seulcmenl al cach site. Diluvial clay with high ground streﬂglh but mcludmg '

' enpansne clay omcrops along the planned route at areas other than those menuoned abovc
Route 3

- As shown in Figure 11.3.4, soft ground is distributed in the whole area along route 3. Soft clay
* - with N-value less than three (3) is distributed arovnd STA.8+000 where the thickness of soft
ground is aboul than 30 m. Soft clay with N-value around five (5) is distributed at the other

- areas where thickness of soft ground is 10m o 30 m.
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Rounte 4

‘As shown in Figure 11.3.5, soft ground is distributed at STA.18+600 - STA.26+000 where the
thickness of soft ground is about 13m. N-value of soft clay along this route is variable. The area
with the smallest N-value is around STA.23 - STA.24 where soft ¢lay with N-vatue of one (1)
and thickness of 12m is distribuled.

Diluvial clay with hxgh ground strength but including enpmswc clay outcrops afong the
planned route at areas othcr than those mentioned above.

'BOI! Q

- - As shown In'Figure 11. 3 6, soft ground is distributed al STA 12+60{) STA 234000 where the.
‘N value of clay is zero (0) to three (3) and its thickness is 10m to 20, maximum 26 n.

- Diluvial clay with high ground strength and mcludmg expanswe clay outcrops along the
planned route at areas other than those mentioned above.

- (5) Comparlson between existing sm! data and results of this S{udy

The results of the exnsung soil mvcslsgahon are mcluded in klguré 11.3.2 - Figure 11.3.6
‘together with the results of lh1s Study. The comprehenswe conclusion of the sonl investigation
is as follows,
'+ Soft ground is dlstrabuled in the Alluvral plain in the norlhcm parl of the Study arca and
- the central to eastern part of lhc Study area. Soft ground dxsmbuled in the northern pant
is especially soft. :

+The thickness of soﬂ ground consisting of Alluvial deposits is uéually 15 - 20m.
+ There are some exceptions to the above where the thickness is locally deeper.

+ Engineering properstics of soft ground show alinost the same teadency between the
existing data and the resulls of this Sludy, though there are some differences between
them. : .

+ The limitl height of cmbankment is considered to be less than 2 m according to the
e\ushng repoits.

'(6) Sofl GroUnd Trealmeni

As shown in Figure 11.3.2 - Figure 11.3.6, soft ground consisting of Aluvial deposits is
distributed in the areas of planned Route-1 to Route-5, Problems in high-way construction
caused by soft ground are as follows; :

* * - Ground failure by highway load due to the Iack of bearmg capacity of soft ground
* Long term consolidation settlement '

e Reu e-1 and out e-2

As shown in FJgure 11 3.2 and llgure 11. 3 3, soﬂ grouncl dlsmbuted in the alluvial plam near
- the sea in the northera part of the S{udy area is especially soft, where even the low banking load
of the existing highway has caused the soft groind to seitle. This means that even low banking
load causes long term conselidation settlement due to the very soft property of the soft ground.
Taking the geological condition into account, that Diluvial clay with N value more than 20 is -
underlying the sofl ground consisting of Atuvial clay with N value less than 4 and thickness of
15 - 20 m, it is proposed that banking load should be supported by piles reaching the Diluvial
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: c!ay which is considéred to have enough strenglh as'a bearmg stratum. Other than the arca
mentioned above, the same method, using piles reaching the Dituvial ‘deposit- through the
Allavial deposit which is considered prachcal enough for the pile method to be employcd

Route 4 .

~ As shown in Figuie 11.3.5, soft ground is distributed in the eastern part of Route - 4 along
~ which Wonokroma River is flowing. Banking load is likely to cause consolidation scitlemient -

and sliding failure of the soft ground under the hlghway embankmenl Soft ground treatment is :
: proposcd for thls area as mentioned below _ :

" Vertical drain with’ sand mat

Vertical dram (sand dram clc.) with sand mat is enpeelcd to quicken consohdauon seli!emem
and to increase ground strength.

. Reiaining wall with piles

Retaining wall with piles reaching the Dituvial depo'sil is expected to'support the banki‘ng load
and to avoid sliding failure of the soft ground by the lateral bearing capacity of the piles.

1§-22
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CHAPTER 12

PRELIMINARY ENGINEERING DESIGN

12.1 . General

This chapier describes the results of the preliminary engineesing design prepared for lhé selected
optimum routes based on the results of traffic demand forecasl, acrial photography mosaic
(1 5,000 scale), road sirvey and soits mvesngallon, covmng the followmg :

* Dcs1gn Standards
.. ll1ghway Capacny and Number of Lanes
. _Cro;,s Section Design :
* Roﬂlc Selection -
+ Preliminary Desfgn of Interchanges
+ Preliminary Desiga of Bridges
+ Preliminary Design of Pavement
"+ Road Supporting Facilities
-+ Current RO\V Situation and Required ROW

__22_ esign St Slg; rds

T h:s section dlscusses lhe dcsngn slandards lo be applied for the design of the Project Roads.

The design s!and ards are divided into the following four sections:
+ Geometric Design Standard '

v

Structural Design Standard
~+ Pavement Design Standard
+ Drainage Desig’n Siandald :

The Govemmenl s standards are uscd to a maximum extent where available. USA and Japancsc
standards are rcferrcd to for items not covcred by the Gov0rnmenl s standards.

'12.2.1 Geometric Désign St_andm‘d |

The following Government standards are related fo the design of highway

¢ Spesifikasi Standar untuk Perencanaan Geomietrik Jalan Luar Kota; December 1990 (Bina
Marga) (Standard Specilications for Geometeic Desiga Standard of Rural Roads)

¢ Standard Specifications for Geomelric Design of Urban Roads : March 1992 (Bina Mftrga}
1241
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* The former standard (hereinafter called the R.R. Design Standard} covers the design of rural roads

- to provide design crileria and controls for new construction or improvement projects of Arterial,

' Coltector and Local Roads which are in rural arcas ( inter-city roads) and are nol access—
controlled (expressways are excluded). -

The latter standard (hereinafter called as the U.R. Design Standard)covers the design of urban
roads to provide design ¢riteria and controls to be applied to new construction or improvement
projects of urban roads including access control and non access control roads.

'Th:f_a geometric design standard used shall be the U.R. Desiga Standard since the Project Roads are
located in the Surabaya Metropolitan area i.e. urban area and are not inter-city roads.

(i)' Désign Classificalion

~The U.R. Design Standard classifies the road into lwo types i.e. Type I (Full Access Controt)
and Type 1l (Partial or Nont Access Control) roads. Each Type of road is divided to two Classes
and four Classes ieSpeciively_according to their functional classification and design traffic
- volume, The design class for the relation between access control and functional classification is
“shown in Table 12.2.1. '

- Arterial roads of the Project Roads are Type I, Class I roads of which the nature is defined as -
“The highest standard strects of four or more lanes to serve inter-city or intracity, high speed,

“through teaffic with partial access contiol”, and to provide a frontage-road for partial access

. control. However due to very limited ROW, a frontage road is not provided on the arterial roads -
except for Route-1 and a part of Route-2. ' o 1

Table 12.2.1 Design Classification

Type - Function : o S DWipcuiday) | | : Chass -
Primary -~ Arterial - e !
o Collector: ~ .~ - o o
Secondary . Aderial ¢ : : -—: ' I
: : Arterial ) - 1. 1.
Primary - - Collector R R
. A L B - 3 R
" _ Arterial ‘ 20000 0rmore ;|- 1
Secondary - | . I¢ss than 20,000 i
Collector 6,000 01 moce i
1ess than 6,000 -
Laocal 500 ormore " .: gl
' __léss than 500 v

Note: In calcvlating design traffic volume (DTV) for determining the highway design classiﬁca!ion,. ua-
motorized vehicles (inctuding bicycle/becak) are nof tzken into consideration, - :

“The Type and the Class applied for the Project Roads are shown in;TaBIé 1222,
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Table 12.2.2 Type and Class for the Project Roads

| Project Roads Road Function | Type Class
Route-} Toll Road Primary Asterial | 1

Arterial Road | :

Route-2 n I

Route-3 .| Secondary Arterial

Route-4 .

Route-5

" The nature of each design classification is shown in Table 12.2.3.

Table 12.2.3 The Nature of Road Classification

Typel o [Class1 The highest standacd 10ad to serve inter-region or inter-city high speed
' - leraftic with full access conirg).

Typell . Class 1 ‘]he hlghesl standard street of four or morc !anes lo serve mlerwcyly of

Type Il < [Class 11 High standard strcel of two or more Iancs 10 seng- m!cmnlra{uy,

_ [(intca-district), high speed mainly through trallic wnbﬂmlhou garha
access control.

(2) Des:gn Speed

U. R Desngn Slandard prowdcs for Desngn Speed as shown in lable 12 2.4 accordmg lo. the
=T ype and Class of road.

Table _12.2.4 Design Speed.

Type Class_ | D%lgn Speed (knvh)
. i 100 or §0
I i1 p. - 100to &0
g i T 60 L
1t 1 60 o1 50
' ~HI . 40or30
oY : 300120

' Thé design spéeds eidoplcd for tﬁe Project Roads are shiown in Table 12.2.5.

 Table12.2.5 .Desi_gl.l Speed for the Project Roads

Project Roads Design Speed
Route-1 Toll Road - 100 knvh
Arierial Road
Route-2 ‘ : .
Route-3 ) 60 knvh
Route-4 o o )
Rou{c-s

: lor refercnce, the dcsrgn speed of emshng and planned toll roads in Bast’ Java are shown in
- Table 12.2.6. :
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Table 12.2.6 Toll Road Design Speed in East Java

Name of Toll Road Section Design Speed Nos. of lancs

{kn/h) R

Surabaya - Gempol Urban 100 4-lane/2-way
Rural 120
Surabaya - Gresik . Usban 80 4-lane/2-way (6-1ane/2-way) .
Rural. 100 2-lane/Z-way (4-lanef2-way) . .

Surabaya-.‘\'iojokmo. Urban. - 100 4-lanc/2-way (8-lanef2-way)
. . - Rural 120 4-lanef2-way (6-Iane.f2;way)..
Gempol-Pa ndaan Rural 120 4-lénef2-way
Pandaan-Pasuruan Roral “ 120 4-lanef2-way
Surabaya-Madura Br, -~ Uiban 80 4-lanef2-way T
Gresik-Tuban Rural 160 4-lane/e-way
Mantingan-Mojokerto . © Rural 120 . 4-15:_:cf2-way .
Paﬁdaan-h{ata_ng “ Rural 100 4-lanef2-way -
Pasuman-.Pmbolinggo‘ .Rural.' 120 4-lanef2-way _ .
Su.raba_v.,(a E.Ring Roéd Uxba.n 100 - 4-1anef2-way (G-Iénefz-“'éy) ﬁw
Probolinggo’-Baq)-u“'angi R_ura.l 80 4-]anef2—w;ay ‘ T
Ngawi-Babat Rural - . 100 '4-Iane/2-w_ay.
Surabaya N-S_Corriddr' Urﬁan I © 80 4-lanef2-way
Bulu-Teban ' Rural 100 4-!aﬁe{2—_way. .

(3) Recommended Geometric Design Standard for Throughway - '

The recommended elements of geometric design standard such ‘as “Cross Section”, “Sight’

Distance”, “Horizontal Aligament” and “Vertical Alignment”
Roads are shown in Table 12.2.7. :

for lhioinghway of the Project

The design elements of _|:he Project Roads follow this Geometric Design Standard to its full |
extent except for locations where the road alignment follows the existing road alignment such
as parl of Routc-Z,'Roule-S and Route-4, '
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Table 12.2.7 Geomelric Desngn Standard for Throvghway of the Project Road .

U R Design Standard

" Recommendation

Item Unit Roule-1, Route-
Type |, Type U, Toll Road 1,2,3,4,&5,
As of Arterial Road
Class 1 Class - Typel, As of Type I,
Class | Class 1
Cross Section - _ o P
Lane width m - -3.50 3.50 350 .. 350
Median _ . " RS Y T R
Standard Min. m 2.50° : 2,00 -850 200
Exceptional Min. m i 2.5‘0“ 100 - 350 : e
Right Shoulder Width ; o R C
Standard Min, m - 1.00. . D50 100 | o 0500
Exceplional Min. : m 075 0,50 ; o .
Left Shoulder Width : '
Desicable Min, ' m 3.25: 250 325
Standard Min. m - 2.00 © 2,00 200 o
Exceplional Min. ni 175 © 150 O K 1.50
With Side Walk m - - 050 - 0.50
Parking Lane _ - oo
Standard Min. m - - 2.50: . -
Exceptional Min, m - 2.00 - -
Side Walk . ' - o
Stardard Min. m - 300 - 3.00
- Exceptional Min. m - 1.50 e -
Max. Seper Elevation - % 70 6.0 4.0 600
Veriical Clearance” m 5.10° 5.10 ~ 5.10 5.10
’dmimum Stopping Slght Dis!ance m fo 160 5 160 15
Horizontal Alignmem ‘
~ Minimum Radii m: 380 150 : - 200
Desirable Minimum Radii m 700 200 1,000 .
Min. Radii for Normal m 5,000 220 .
Crossfail p S :
Minimum Curve Len glh : _
. Standard Minimum . m 1,200/© 700 120070 700/©
Exceptional Minimum . fm 170 100 . .
Min, Transition Curve Length ' m - 8% 50 ¢ B 50
Min R. lehoul'i‘ram Cuinve i) 1,500 600 1,500 600
Ve rtical Alignment
Max. Grade % 3.00 . 5.00 200 4.83
Min. Vertical Corve Radli . C
Crest { Desirable ) m 6,500{10,000) 1,400(2,000) 5,000 2,000
Sag (Desirable) m 3,000(4,500) - | 1,000(1,500) 5,000 1,900
Min. Vesical Cuive eagth. m . 85 50 3960 60

" Source: JICA Study Team

) Recbrhmendc‘d\Ge'omé(ric' Design Standard for Interchange Ramps

_ Tha tecommended geomelnc des:gn slandard for mlerchangc ramps of the Pro;ect Roads is
~ shown in Table 12.2.8. The values in the table are based on “Standard Spec:f:catmns l‘or
- Geomelric Design of Urban Roads : March 1992 (Bma Marga)”.
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Table 12.2.8 Ramp Way Design Standard

. Design Standard

frem Unit 1 Lane 1 Way 2 Lanes L way
Destgn Speed kavh 40 40
Cross Section Element’ '

Lane Width ' m - 3.50 3.50

Léft Shoulder Width n 2.50 0.75

Right Shoutder Width m 1.00 0.75

Marginal Strip Width m 0.50 050 -

Maximum Super-elevation % 8.0 8.0

Verticel Clearance m 5.10 s.10
Minimuem Stopping Sight Distance m - 40 - 40
Horizonial Alignment

Min. Radii m 50 50

Min. Radii for Normal Cross- {all m © . BOO 800

Min. Radius Without Transition Curve m 140 140

Min. Paramicter of Transition Curve m - 35 35
Verticzl Aligament : ]

Max. Grade _ % 6 6

Min. Vertical curve Radii ) o

Crest m: 450 . - 450

Sag m 450 © 450

Min. Ventical Curve Leagth m .35 35

Sourée: Standard Specifications fos Geome!r:c Destgn of Urbsn Roads : March 1992 (Bma Marga)

For the Desrgn Speed of ramp ways, U R. Design Standard provrdes as shown in T'rble 12.29.

Romo Kahsarr interchange which connecls Surabaya- -Gresik Toll Road (heremal‘ler referred to .

as Sby-Gre Toll Road) and the Project Road Route-1 is an interchange connecting Type 1 road
to Type ! road. The desrgn speed according to the U, R Design Standard is any one of 80, 60 or

50 knvh. However Romo Kalisari interchange was desrgned for 40 km/h during construction of '
Sby-Gre Toll Road with fixed ROW and there is no room to modify the design speed of the -

interchange. The other interchanges are connecting 'I‘ype 11 Road to Type Il Road. With lhese_
considerations, & 40 krnjhr design spccd for ramp ways is recommended for the Prolecl. Roads.

Table 12.2.9 Ramp Way Design Speed

. Unit Kmyh
Major Road : __Type | and Type I Read
100 80 60
Crossing Road L
Type | 100 80, 60, 50 - . _

' 80 . - . 60,50,40 60, 50, 40 R e
L 60 60, 50,40 €0, 50,40 . 60,50,40 :
Typell SV 490,35, 30 . 40,35,30 40,35,30,25

' 50 40, 35,30 '40,35,30 40, 35, 30, 25

“I'he desrgn elemems for Famp terminal provrded by the U R. Design Slandard are as shown in

Table 12. 2 10.
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Table 12.2.10 Geometric Design Standard for Ramp Terminal

Itern _ Unit . . Design Spred
Throughway Design Speed ke/h 100 ' 80
Ramp-way Design Speed _ knvh 40 : 40
For throughway _ _ _
Min. Horizontal Curve Radius m 1,500(1,000) ©450(200)
Max. Grade % 20(3.8) L 5.0(6.0)
Min. Veriical Curve . . C
Crest m 25,000(15,000) - 4,500(2,500)
" Sag m ©12,000(8,000) | © 3,000(1,500)

For Ramp YWay Adjacent fo Nose - - _
. 200 T - 100

33

Min. Horizonfal Curve Radius _
* Min. Parameter of Clotbmd Cuive 70(60) S1 500400
* Min. Vertical Curvc o

Crest : m Lo00 © 450
. Sag m 8so ' . 450
Acceleration Lane Length
- One Tane: Acceleration Lane + Taper m 150 + 60 120 4+ 45
_ Two lanes: Acceleration Lane + Taper n 270 + 60 _ 180 + 45

- Deceleration Lane Length _ : ‘
One lane; Decelecation Lane + Taper o Lom S 90+60 70 + 40
Two lanes: Deceleration Lane 4+ Taper m 135 460, © 105+ 45

(5) Reécomimended Geometric Design Standard for Busway

_T here is no geometric design standard for busway in Indonesia. A busway‘ width of 8.0m (0.5
- 2X35+0. 5) is cecommended bascd on design vchlcle width of 2.5m.

. As shown in Ouilmc of the New Transpori Systcms Dcvelopmem in Japan, 1 ablc 12.211, a

design speed of 60 kni/hr is acceptable for geometric dcssgn of busway considering future
. conversion to anew lransport system
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12.2.2  Structure Design Standards
{1) Loading

The loading specifications for the design of structures are as follows ; _
* Peraturan Perencanaan Teknik Jembatan May 1992 BINA MARGA (B\AS) (Bndge
Design Code)
i Des;gn Manual, Decembcr 1992 BINA MARGA

. Héwever for requirements of des:g_n not covered by lhe above specnﬁcahons AASHTO or; ‘
Japanese Specifications for Ihghway Bridges as well as Japanese Spec:ﬁcauons for Pedestrian -
* Bridges will be apphec! -

i Accordmg to lhe above spccmcallons basic des;gn standards are as follows :
[§] Traffic Loads
() Inlensuy of “D” Lane boadmg

The “D" lanie loading consist of uniformly distributed load (UDL) combmed with a knife
edge load (KEL) as shown in Flgun, 12.2.1 and hgurc 12. 2 2.
UDL load intensity: q (kPa) :
Where L s30m g= 80(kPa)
L 230m g=80(0.5-15L){kPa)
~ L: Loaded Length {m)
KFL load inensity: p (kN/m)
" p = 44 (kN/m)

(b) Magaitude of “I Truck Loading

- The “T_:” truck loading is a si.ngle heavy vehicle with thice axles as shown in Figure 1223,
“D” loading is applied to the désign of bridges in this project except for small span bridges.
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Knife Edge Load

I e Intensity p kN/m

44 kN/m

' - UDL I_nt_ehsity .qua R /-
| L<30mq=80kpa

L>30m q=8.0(0.5-15/L) kPa

Figure 12.2.1 “D” Lane Loading

st
&

i

2D TAN
I

I

L.

0 20 30 40 50 60 70 8 9% 100 110
-~ Loaded Length (Lm) o . '

Figure 12,22 “D” Loading: UDL vs. Loaded Length

12-10



ARSDS-GKS:FINAL REPOAT

-5 m— 4to9m ! , [ BN T
© S0kN 200 kil AWIKN L9275 M
ang Qg ! .m'—"— ‘* - )
" ;;:‘s kN s fgwa kN *a ‘9100 kN
Csaem m‘;‘_‘ o ;‘::: T m
H . . )
Hamag a2 kN 'm.{m[]mo IN:‘I m»}{]mo H
Figure 12.2.3 “T* Truck Loading -
_ ; R : 100 %
" ' | '7 ] Load Intensity
lessthan 5.5 m
b
‘ B.5m
- : »
............ 100
504 [ ‘
Load Intensity
More than 5.5 m
5 R ;S.Sm .

' Alternative Arrangement

_J]

Figuré 12.2.4 Lateral Distribution of “D” Lane Loading
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AT SIDE SPAN

AT SUPPORT 8

AT CENTRE SPAN q

NOTE: P DENOTES LINE LOAD AND q DENOTES UNIFORM LOAD

- Figure 12.2.5 Maximum Positive and Negalive Bemling_M_oment

50-!'- -
° \ ) : 3
— 30 —— : : - :. : =
9 .
N
L
_3
O 20 f—-- -
10 |— -
o - i } L - - . - e )
"o $0 100 150 . 200

‘ .S‘ponE: Bantang (m)
* Figure 12.2.6 Dynamic Load Allowauce for KEL of “D” Lane Load -
(c) Application of “D” Lano 1oading

‘The reduction in “D” toad intensily is illustrated in Figure 12.2.2 and Figure 12.2.4 for
compufing the maximum positive and negative bending moments due to “D” load. On a
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*continuous beam with multi support the loading is as illusirated in Figure 12.2.5. -

(d} Dynamic Loading Altowance (DLA)

To provide the dynamic strength and vibration influence, stresses produced by the “D”
“loading are multiplied by an impact ¢ocfficient. DLA is applied only to the Knife Edge load
p = 44 Kn/m. Dynamic load allowance is shown in Figure 12.2.6.

“{e) Wind Load
' 1. Wind load given by formula (4.1) is applled to the vertical exposed area.

2 If consideration for the wind load on a vehicle is necessary an additional umform
horlzonlal line load is apphed at deck level given by formula (4 2)

BH

b Overall width of bridge
d { Depth of superstructure plus solid parapet

Tew = 0.0006 Cw (Vw)* . Ab kN (4.1)
 Tew = 0.0012 Cw (VW) . kN/m (4.2)

Where
Vw : Design wind velocnty
Cw : Diag coefficient
" Ab: Equwalenl snde area of the bridge (m )

: Desngn Wmd Velocuy

Design wind velocily iS 25my/se¢ in service stage and 30 m/sec in the vitimate stage.

Drag Coef f lcnent

_Sahd Superslmclurc (PC Box and I glrder }is 1.25 for b/d > 6.0.

j (f) Breakmg Force

. Notwithstanding the width of lhe bridge, breakmg and accclerauon forces arg obtamcd from
Figure 2.9 of the code as follows :

Bndge lenglh 0 <L <8m Breaking Force 250 kN

Bridge length : 80 < K < 180m Breaking Force 2.5L + SOKN

| The longiludinal force is assumed to act al bridge surface level

12-13
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(g} Vehicle Impact

" To resist the collision forées on a pier due {o a vehicle, a collision force of 1000 kN is
applied at an angle of 10™ from the ditection of the center linc of the road.

" Design force for concrete barrier, 10 ton is obtained from the Japanese Standard,

The collision force is considerate as being applied at a height of 1 80m above the roadway
T surface _ : :

‘(h) Cenlnfugal Force
2

Ty = 00063—1‘: -

Where, _ _ U
Tie : Centrifugal force acting on a section of the bridge

Tr: Total traffic loading acting on the same section of lhe bndge
- Vi Desiga teaffic speed {km/h)

r:  Radius of curve (m)

2 anmnmental Achon
(@) Thcrmai Forces

* The assumed amb:em temperalure for design purposes is 30°C Concrele struclures are
designed for a variation of mininwm 15°C to maximum 40°C.

b) Ea:lhqua'ke Forces -

- Barthquake force is applned in accordance with “Peraturan Perencanaan Tekmk Jembatan

Tahun 1992~ (hcremafler calted the Code). Fhe minimom earihquake desngn toad is derived

. from the following formula :
Tro = KylW,
Where : :
K, =CS . .
Teo = Total base shear force in the durecuon bemgconmdered (kN) -

Kn = Coefficient of horizontal seismic loading :

C = Base shear coefficient for |he appropriate zone, penod and site
condition

I = Important factors

S . = Struclurat type factor

W, = Total nominal weight: of s!ruciure Subject to séismic acccleraucn
 1aken as dead load supenmposed dead toad (kN) '

" Base Shear.Coe:fficicnl

i) Selsmlc Zone Number

The Se;smxc Zonc Number for Surabaya is 4 from Fj igure 12, 2 7.
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Figure 12.2.7 Basic Earthquake Cocfficients for Seismic Zone

i) Soit Cond'ilion

“The soil condition has been determined as follows in comphance with Tablc 12 2.12 of the

Code and the Soil Investigatlon Report.
© Table 12.2.12 Soil Condition
Route-1 Medium soil . ‘| gn =027 --0.90a fc’
Routs-2 Soft soil gn=0.13 ~0.19
Route-3 Sofi soil gn=015% ~ (.16
Routé-4 Sofisoil -~ - {1 gn=017 ~0.23 '
Route-5 Soft soil gn=0.15 ~0.16

- i) [mpor!anl I‘actors

The Important Factor ist 2 oblamed from ’I‘able 2.13 of the Codc

iv) Structural T ype Factor

The Struclural Type Faclor is govemed from clause 1.8, 3 Selection of Structural Type in the

Code

. Type A: cohlmuous / mlcgralcd framed bridge _ |
Type B : single span hr;dge :

v) Period of Vnhrahon (m seoonds)

" For a simple single degree of freedom structure (i. e. snmple span) the followmg fommla may

be used.
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gKp
Where ; _
T = Period of vibration in seconds
g = Acceleration due to gravity (ny/s’) : .
Wip = Total nominal weight of superstructure including superimposed
dead load plus half the weight of the pier and adjusted by
judgment as appropriate (kN)
.Kp = Combined stiffness of bridge pier expressed as the horizontal
- force required to produce a unil deﬁecimn at the pier top
(kKN/m)
Route | * Soil condition Period - | © Base |- Structure Type | Important Kh=81
: : Scheme Factor Factor _ -
L medium soft (095 010 1.15 - 1.120 0.14
2,3,4,5 - soft soil “0.75 -~ 010 1.15 1.120 0.14

1223 Material and Strength for Structure

(§)) Concrete S:trenglh

The use of each class of concrete and required steength are as shown in Table 12.2.13. _

-Table 12.2.13 Class of Concrete and Appli:cétio_n

Classof * Compressne Application
Concrele Stcength _ ] L
A-1. - 40 Mpa . Peecast prestiessed conceele structuge
_-A-2 : 35Mpa . Cast insity prestressed concrele structure -
B-1_ 30 Mpa Deck slab, pier head and column
_B-2" ] 30 Mpa Castinsitu reinforced concrete pile
C _ 21 Mpa Abutmient, footing, retaining wall
D, 13 Mpa Gravily type retaining wa]l
E __8Mpa.: Leveling concrete
AA 50 Mpa Prestressed concrete pile

(2) Reinforcement

"The designation and strength of reinforcement are given in Table 12.2.14.

“Table 12.2.l4 Designation and Strength of Reinforcement

(3) Prestressing Steel

ach type of prestressing steel and the strength is shown in Table 12.2.15.
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“Table 12.2.15 Strength of Prestressing Steel :

* Notation tilization Nominal i Yield " Breaking ' | - Applicable Standard
' Diameter Steength | Strength . g
) (mm)} (kg/mm’) {kg/mm?) NS ASTM
PC Wire SWPR 1 PC pile (%] 135 155 G 3536 A421
PC Wire SWPR 1 Diaphragm for PC Box Y] 130 150 G 3536 A4l
Girder '
PC 7 - Wire PC Box Girder : ] ) ]
Strand SWPR 7A PC Hollow Slab and - Tiz4 . - 150 . 175 G 3536 (A 416
Diaphragm for PC Box ' ' ' o : :
. Girder . Co _ - i
PC7 - Wire PC Hollow Core Slab Unit, S TI27 . 160 - 190 ©G3536 | Adl6
Strand SWPR 7B PC I-Girder and PCT- ' : o
: Girder . . : . _
FC7.- Wire PC §-Girder " T153 160 T190 | G3536 | Adl6:
Strand SWPR 7B L _ ' R
PC19-Wire Diaphragm for PC 1-Gicder, - T193 162 189 * G 3536 Adlg-
Stsand SWPR 19 Diaphragm for PC T-Girder : . C e
PC Bar Diaphragm for PC Box @23 80 - 25 TGl | A2
SBPR 80/95 Gitder - : : ' S

1224 Pavement'l)'eﬁgn Standard

The following Govemmenl pavemeni demgn standards - are for flexible pavemem and rigid
pavemenl :
*  Guide for Flexible Pavement Desngn (Petunjuk Perencanaan Tebal Perkerasan Lentur Jatan-
" Raya’ Dengan Metode Analisa Komponen -SKBI ~ 2. 326 1987 UDC:625. 73(02) Bina
© Marga) -
+ Guide for ng[d Pavement Des:gn (Pedoman Perentuan Kaku :
' Marga) :

Bel(m Semen, 1985, Bina

Flexible pavement is recommended to make maximum use of the exnstmg ﬂcmblc pavements.

~12.2.5 Dramage Deslgn Standard

Dramagc facilities desngn is based on Rainfatl lnlensnty in a 5 Year Returnn Period as stipulated in
Bina Marga Standard (Petunjuk Desain Drainase: Permukaan Jalan No. 008/T/BNKT/1190). To
delermined the flow in the road drainage facilities the Modmed Rational Formuta is used and the
dimensions of the road drainage facilities are determined using Manning’s Formula.

(1) Rainfall lntens:ly

“The rainfail mtensnly has been es!abhshed by Brantas Flood Control & Water Resources
Managcmenl Gf[:oe as follows
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=='ﬁ()%S
5 tixa+36

Where: I = 5 year rainfall intensity (mm/hr)
t = time of concentration (10 min.)
~a = retarding coefficient (1.27)

: (2) Rational Formula
| 'Ihe dlscharge flow is calculated as follows :

' CxISxA
:’..6><_1_(1'S

~ Where: Q = discharge (m’/sec)
" C = run off coefficient
- commercial area : 0.8
industrial area : 0.5
residential arca : 0.5
village and military area : 0. 4
open space €.1
* toad surface : 0.9 .
15 = 5 year rainfall mtensny (mm!hr) _
dramage area (m’) o

3) ‘Mannihg’s Formula -

The dimensmns of the road side dramage fac;lmes are determiried using the followmg formula :
Q=1mxRPx1"x A
Where : Q = discharge (m fsec) -

n = Manning’s roughness coefficient
cast in place concrete : §.015, pre»cast concrete : 0.013,
‘imortared rubble : 0.025

R = hydraulic mean depth {m) -

I = water surface slope

A = area of flow (m?)

123 MHighway Capacity and Number o_[,g_q_

12,31 Hig!may Capaclty Analysns

The hrghway capac;ly of lhe Project Roads was exammed based on Ihe followmg nghway‘ i
- Capacily Manual,

“Indonesian Highway Capacity Manual (lll(ﬁ\i) Draft Final .cho'n ' Octobér 1996 D:rcc(orate'
General BINA MARGA, Directorate of Urban Road Deve!opmem (B!NKOT)”

The resulls of the lughway_capacuy anatys:s are shown in Table 12.3.1 and Table 12.3.2.

12-18
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Table 12.3.1 Analysis of Highway C&ipacity for Toll Road

DESCRIPTION ROAD SEGMENT
Road Type: Motorways 6-Lane,2-way 4-Lane,2-way
Design Classification: Type I Class | Class [
Design Speed (knvh) 100 100
| Width of Lace 3.50 3.50

Adjustment Factor for Carriageway: FCw - 100 100
Basc Capacity {(pcu/h/tane) 2,300 2,300
Capacily (pcu/h/lane) 2300 2,300
Peak Hour Facior: K (%) 9 L ‘9
Directional Factor: D (%) 35 55

. | Daily Traffic Capacity {pcu/day} - 139,394 © 192,929

: | Degees of Satiration(Average LV Speed =80 knvh) 058 - 0.58

o | Traffic Performance(peu/day) £0,848 53,599

" Source: JICA Study Team

" Table 12.3.2 Analysis of Highway Capacity for Aﬂerfal Road

Source: JICA Study Team

12-19

er width.

DESCRIPTION ROAD SEGMENT
Road Type : Utban Roads . 6-lane, 2-way BE " 4-lane, 2-way
Diesipn Classification : Type Il Class 1 A B c D E A B c . b | ‘E
Frontage Road (m) ' . . T o | oseo| -
Width of Median (m) 20| 200] 200| 200 2000 200] 200 200 200| 200
Width of Lane (m) C3so]. 3s0| 3so]| 3so] asof 3so| 3se| 3se| 3se| 3se
Latéral | Quter Shovder (o) ° 2| 200 as0] oso] os0] 2350| 200] rse] ose| 050
| Ctearance_ | tnner Shoulder (m) 0s0]_os0] o3| eso 0s0] osof eso! oso]| osof oso
Adjusiment | FOW : Canriage Widih a00] 1w 100 1eof 10| 100f weo| weo| 190] e
Factots FCsp : Diroctional Split ' 1.00 1.00 1.00 1.00 100 ]| 100 100 | - 100 1.00 1.00
FCst:SideFricion . | - 100] o099} oss) .o9r| oss| 100)] o099 097] os6] o004
FCes : City Size . wos | aot] 1es] wes| aos] o] o] 0| 101 104
Toal o8| 10| 2| re| ese| wes| ie2| et} 1eo} oss
(P X Fis X Fep X By X Fes) L L e
| Bsse Capacity (peumranc) | resob 1ssol 1sso| i6s0]| 1ss0] 1650) 1es0| 1es0| 1650 ) 1,650 ]
1 Péak factor K (%) 9]l ol 9 ol o] 9 9l 9 9 9
D'i;eé::ional factor D (%) sjs 55 ) iS5 55 ss| ss ss|  .ss| ss| s
Daily Traffic Capacily (peu/day) 104000 | 102,752 | 191,509 | 109572 | 99,008 | 69,333 63,293 | 67,253 | 66,560 | 65,173
Degree of Saturation - o7s| ers| oas| oas| o) 0| om| oers| ois| o35
{Average LV Spetd = 56 kmyhi) ol . N
Traffic Performance {peulday) 28,000 | 77064 | 76,028 | 75.501°| 73,256 § 52,000 | 51,220 | s0.440 | 49,920 | 43850
Note : Design Classification A, B, C, D and E depead on outer should ' '
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12.3.2 - Number of Lanecs

Figure 12.3.1 to Figure 12.3.6 show the lraffic forecast in 2008 and 2018 for both directions for
each desiga classification and compares these with the analyzed iraftic capacity.

Comparing the traffic forecast with the analyzed capacity for each design classification the riumber
of lanes required can be determined. ' -

12.4 __ Cross Scction Design

Typical cross section determined for the Project Roaﬂs are shows in ngUre 12.4.1 to Figure 1245 B

" In determining the typical cross sections the following aspects were considered.
¢ To maintain the traffic demand forecast. o :
o i'folminimized the required ROW :
~+ “To provide landscaped area in the project roads

$2-23
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12.5 _ Routc Selection

12.5.1 Basic Policies for Route Selection

‘Basic policies for route selection te be applied to the Project Roads were eslablished after detailed
study of the surcomiding conditions. Route selection was achieved by carrying out integral studics
on the geometric, structural, fiydrological/drainage and geological aspecis and by maintaining
, close contact and cooperation with the concerned local govcmmént (Tk. ll) and other amhorilics.

The exnstmg Right of Way (ROW) and resettlement are lhe most 1mporiam aspecls in selecting the
-+ alignment of the Project Roads. Where the ROW situation does not allow w1dcnmg, sub standard
- coss-sections are applied to meet the curcent ROW situation. Even if there is ‘sufficient ROW, if
- the social impacl is so big that many resettlements are required, the new ahgnment is selected so as
" to minimize the resettiement as much as possible. S

12.5.2 The _Pi-oje_ct Roads
A su’mmaty_ of the Project Roads is shown in Table 12.5.1. and Figure 12.5.1.

“Table 12.5.1 Projéct Roads

Project Road E " Plength: | Road - Type and Class of - | Design Speed
: . ‘ {(km) ° | Function : .] Road : (kn/h)
Toll . - | Surzbaya 8.9 Typel _ :
Rozd | | Gresik 6.1 _ : S Class 100
Route -1 Sidoarjo - .. 0.5 | Primary
| Arterial | Surabaya © 137 | Antery S Typell
Road - | Gresik =~ | 61 : “Classl - 60
. .| Sidoagje " 10
Route-2 o Surabaya - 133
Route-3 ~ - | Surabaya <35 : _
o Sidoarjo * {. - 4.6 | Secondary Type 1} 6D
Route-4 - - 1 Gresik - 64| Ardery Class 1
R Surabaya | - 212
Route-5 © | Gresik ] 92
¢ | Surabaya 134
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12.5.3 Route-1

The basic policies used in selecting Route-1 are described as follows:
* Reinforce north and south connection,
+ Contribute industriatl development at Tandes and Gresik area.
¢ Support new port development at Gresik Porl and Kali Lamong Site.
+ Give mobility to West Surabaya and South Gresik Development. |
* Apply access control and grade separation as much as possible.

Route-1 consists of twa types of road, i.e. toll road and arterial road;

~The Project Toll Road is a primary artesial Type I and Class I road with design specd of 100 knv/h.
Full access control and grade separation are required. By the nature of a toll road, the Project Toll
Reoadisa hlghesl standard road serving mira—cny h1gh speed traffic wnth l'ull access control. These

- requirements are fulfilled. .

?The Project Arterial Road is a primary arlerial Type 1 and Class I road with desiga speed of 60

* kavh. Partial access control and grade s¢paration are required. Partial access control is desigaed by .

- means of frontage road and access points are limited to cerfain locations such as at main crossings.

- However regarding grade separation, due to the limited ROW COlldtIIOII Roule 4 and Jl Menganti
* crossings are al grade mlcrsecuons

Artenal road is the highest standard streel of four ]anes to serve intra-city, high speed lhrough
traffic wuh parhal access contml :

“The fo]lowing are the main issue's in determining the Project Road Route-1.
Toll Road

" Yo adjust the road aligrment according to housing estate development, modification of Driyorejo
- IC, two mainline batrier type toli gates, weaving lane between Or/Off ramps.

,i\__ sl Road

' Remnslr’uclion of Romo Kalisari IC, construction of new toll gates for Romo Kalisari IC,
construction of Benowo IC and reform of NH. Sby-Gre, relocation of existing operation office and
toll gate for Sby-Gre Toll Road, arterial road fly-over al main road crossing (J1. Semenii, Route-4,
J1. Menganti, Route-5, trunk road in Kaslnba Sby- Mo; Toll Road, Provincial road Surabaya-
Molokcrlo) ' : : : :

Local Goverament, Kab Sxdoar]o rcquestcd Routel to be extended eastwards bc)ond NH.

* Surabaya-Mojokerto through the existing well irrigated farm land since there is new city plan for -
Sidoarjo. However il is national policy to reserve such 1mgaled farm land and Cental Government
did not agree to provide a road network m this area. This is a road network malter which is-
discussed in Part I of this Repont. T

Also Local Government Kab.‘ Gresik requested adjustment of thc‘roa’d_ atigniment in accordance
with an on going housiag estate development. This matler is studied in this section.
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“{1) STAQ4200 - STA 5+000 (Arterial Road Segment)

On this segmenl, the following major subjects are discussed.
+ Constriction of Benowo IC and reform of NIL Sby-Gre,
+ Relocation of existing operation office and toll gate for Sby-Gre Toll Road,
+ Reconstruction of Romo Kalisari IC, and
¢ Construction of new toll gates for Romo Kalisari IC

 Yor construction of Benowo interchange, please refer to “12.6 Preliminary Design of
- Interchange™ hereinafter. Regarding this interchange construction the study proposes that the
¢ existing NIt Sby-Gre will be shifted to the south and the present location of the existing toll

- gate and operation office will be utilized for this interchange to avoid much resettlement of two =

! villages on NH Sby-Gre.

- - Regarding the rcconstru_clion of Romo Kalisari IC and construction of new toll gates please ‘
' refer to *12.6 Preliminary Design of Interchange”.

At the West side of this segment a spotts park and stadium with commercial facilities such as
hotel, shopping ceater etc. are planned. These facililics may aftract and generate much traffic..
Access road 1o these facilities may be a branch from this segment as access traffic can vse not
only NIi. Surabaya-Gresik but also Sby-Gre Toll Road. For the access point to this segment:
careful studics are required together with d:recl access 10ad to Tambak Oso Bus- termma] which
is localcd on JL Tambak 0>0w1!angon : :

On this segment the future teaffic projection is from 54 OOO to 66 000 pcu.r'day and lhlS lrafﬁc e
volume requires six fanes for both directions. If weaving movement is considered between the
relocated Romo Kalisari Interchange toll gate and the mainline barner foll gate, an addlhonal
weaving lanc is required. Thus eighi lanes for two ways are necessary on this ar[cual segmcnl

ThiS is a very soft ground area over “tamak (salt farm)" or fish ponds, and plled slab stmcture is
applied referring to the past record of Sby -Gre Toll Rmd conslrucllon - A

(2) STA 5+000 - STA 10+300

On this segment a mainline barrier type toll gate for the Project Toll Road will be constructed -
at STA. 5+500. At STA 6+250 and STA 6+550, both the Project Toll Road and the arterial
road arc grade separated from the railway and J1. Sememi. For J1. Seiemi an access ramp way
from the arterial road will be constructed for both nosth and south direction. At STA 104300
the Project road crosses Route-4.and the Toll Road is grade separated from this planned
_ crossing road. However the arterial road may be an at grade intersection because the ROW of
. the southiern part of this segment (the following segmenl) is limited to fifty five meters whichis
not enough to construct an artery fly-over. At STA 74300 and STA 94800, On/OIf rainps
which connect the toll road and the arterial road are arranged to approach M. Sememl and
" Route-4 fronyto the toll road. This ségment has a very standard cross section with s:x lanes toll
~ road asid four lanes anenal road with fronlagc road. ROW width is 103 meters.

'(3} STA 104300 - STA 121800
On this segment the ROW is timited to ﬁfiy five meters because on both sides of this area

‘housing estate development is underway. Under this situation the Project Toll Road will be
elevaled above the arterial road. At both the north and south ends of this segment where the
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arterial road crosses Route-4 and JI. Menganti, the arterial réad will not have ﬂyovcrs" These

crossing roads are major arterial roads for which grade separation is stipulated by UR. Design
~ Standard. Within this segment, no On/OIf ramp to connect toli road with arlerial’ will be

provided. Required numbers of lanes for the toll road is six and for the arterial road is four with
~ frontage road.

(4) STA 124800 - STA 15+280

- The Project Road crosses J. Menganti and Route-5 al the north and south ends of this segment,
The arterial road has no fly-over bridge because land is not available on the northern segment
- mentioned in the above section. For Roule-S a fly-over bridge will be constructed on the arterial

“road and an access ramp will be provided since the lwo crossing toads are inajor arterial roads ©

: “having four lanes each and for which grade separation is stipulated by U.R, Dcmgn Standard.
On/Off ramps will be provided at STA 134500 and STA 14+250. Between this two points it is
‘necessary to provide a weaving lane to allow weaving movenient among on and off traffic. On
this segment six lanes for toll road and four lanes with froniage road for arterial road are
‘required except at the wcavmg secnon At lhe weaving secllon tolaily eight lanes are necessary
for the tolt mﬂui : : :

(5) STA 154280 - STA 174450

Local Govcmmen_t Kab. Gres:k';éguestéd' adjustment of the alignment of the Project Road
+ according to a housing development plan in this area. The alignment was scl according to lhe'
- drawings as indicated by the developer. Because the Project afterial road is Type II, Class | -
road with partial access control, direct aceess pomls by local roads in the developnient plan
should be limited to around STA. 164050 and STA. 174000. Other aceesses are limited to only
- the frontage 16ad. In parl:cu]ar the location where On/OIT ramps are provided should not be
~ accessed by local roads. The arterial road operates one way on both sides of the toll road, and a
‘ round about is designed at STA 174100 to allow U-turit movenient, Another U-turn facility will
be provided unider the fly-over at Route-5 crossing. ‘This roundabout will also be accessed by
the local 'mad which connects’ the divided cast and west arcas. According to the developer’s
plan an over-bridge is planned at arbund STA 16+200 utilizing undulation of the geographical
features. On/Off ramps are provided at STA 15+700 ahd_STA 164500. Between these two
- points, a weaving lanc is provided for smooth weaving movements among the on and off traffic.
On this segment six lanes for the toll road and four lanes with frontage road for the arterial road
are required except at the weaving seclion where totally cight lanes for the toli road are
necessary,

(6) STA 174450 - STA 194900

The Project Road crosses the provincial road Surabaya-Mojokerto at STA. 19+880. Along this

“provincial road mdustml development is underway in this corridor on the norih bank of Kali

- Surabaya River. Many factories occupy the belt line along this corrldor aud crossing lhis belt

“line is very difficult. Forlunately 2 long free 7one from north to soulh is there and Jocal

Government Kab. (ll'CSlk has agreed to sel oul the ROW on this free zone. This is the main

- control point on Rcute 1. The width of this zone is 105to 110 meters and )slusl enough for the
~* Project Road. -

On this segment the Project Road crosses Sby-Moj Toll Road at STA. 184550. It is _
recommended that the p!anned'Driyorejo Interchange at this point should be modik_’iéd asa . .
double trumpet interchange. For details refer to “12.7 Preliminary Pesiga of Interchange”.
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- On/OIf ramps are provided at STA 18++100 through which the Project Toll Road connects to
Sby-Moj Toll Road by a paraliel arlerial road.

() STA 194900 - STA 214015

Within this segment the mainline barrier type toll gate is designed. At the end point of the route
~ the Project Road connects with NH. Surabaya-Mojokerto by a single type trumpet. '

(8) Necessity of 103 meter ROW for Route-1

The exnslmg ROW of Route-1 has been sct at 55 meters in width by Kolamadya Surabaya
without allowiiig for a toll road plan.

- *There are six(ﬁ} major arterial roads that intersect wi:th. Route:1-and play an important role for -
“the strategic regional development of GKS reglcm They are:

+ J1. Sememi (Sccondary Arterial Road)
¢ Route--4 (Secondary Arterial Road)
AN IF Menganu(Secondary Arterial Road)
. Ronte-5 (Secondary Astecial Road)
+ Planned Arterial Road (Secondary Arleria) Road)
+ Ramp Way for Surabaya-Mojokreto Toll Road (anary_A:lé'rial Road)

in ge'neral'an elevated toll road is recommended to minimize the ROW. Howe\}'er', the length of
intersection interval is a critical factor in determining the geometric des:gn of Route-1,
- provided that onfoff ramps should be prov:ded at those major intersections.

The followmg geometric e[emenls were studied to delermme lhc mmmmm mlersechon mlerval
1. lnlerseclwn Fly-over len glh : '

Weavmg length.

Speed changing Icnglh'

Toll Plaza lengih

. Ranip'i Way tength

U'\-D-'b-?l\)

In order ta provide on/off ramps at the intersections, 2 ROW width of 103 meters is required for
a minimum standard length of 2,320 meters as shown in Figure 12.5.2. Therefore, the road
section for the elevated structure (only using the existing ROW of 55 meters) is only confined
to the location of intersection interval over 2,320 meters. As the result, a_ 55 meter ROW
section applicable for the elevalcd toll road is assessed as presemed in l‘ablc 12, S 2 and l‘igure
12.5.3. :

Where the ramp way is constructed to the proposed toll road, fi is impossivle to limit the ROW

to 55 meters in the section (6 140 melers) belwcen 1, Mengaml and Ramp Way for Surabaya-
_ Moyokcrto Toll Road
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- Ji. Tambak Oso Wilangon

- Surabaya - Gresik Toll Road

_ JL. Sememi
3.745m 1.425m
' {Elevated)
... Route-4 ‘ _ X PV, Ve
: . . . o A i
. : - |
Housing Developmenl Area” i
2,485m i
. 55
H ii
Ji. Menganti NRSRSETERERSI || L) - e

2,155m LIRS B [SX% ) =8 ¥ AN R RS Administra(;\aé Boundary of Sufabaya[(;[esi‘k BRI .ifrn"f »i wh KRN v P R R ]

AN o AL
et o Route-5 '

N [ NN
2,130m _

A N | ST | %
E— s ' Pianned Arteriat Road -

through KASIBA Drlyorejo

et = O s Surabaya - Mojokerto Toll Road —
a1LJ 4
B T L\! v {:, wr wierr Administrative Boundary of Gresi/ Sidoarjo . wwre wm ase
. \\‘/ - Sursbaya - MoJokerto National Road
"ROW - 55m" Case : , . “ROW - 103m" 'Caisej o
Legend: ez Toll F:\‘oad - onfoff Ramp
S : Arteriat Road | e ROW Boundary

Figure 12.5.3 Interscction Intevval and ROW Width of Route-1
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_ Table 12.5.2 Intersection Interval and Assessment Result

Name of Roads i STA Intersection Remarks | ROW=55m
For Intersection Iaterval (m) Section (m)
Jb. Sememi 6 +550 ] :
3,745 | Mote than 2,320 ny 1,425
Route-4 : 10 4295 : : :
: o _ 2485 | More than 2320 m 165
I Menganli 12+ 780 - _ .
‘ C , 2,155 | Lessthan2,320m- | - Nospace
Route - 5 - 14+ 935 s T I '
" 2,190 | Lessthan2,320m .. |- . Nospace
Planned Anenal Road_ 174125 o S I
- 1795 [ lessthan2320m: | Nospace .
Ramp Way for Surabaya- 18 + 920 ‘ ’ o ‘ s
Mojokerto S ]

1t should be noted that the road section between Route-4 and JI.‘Mcngaiil‘i can not beiWidenéd,
“'since this road section atea has been developed by a private housing developer and has been
already sold to people leaving only 55 meters in widih for the arterial road éonstruclion. '

To determlne the ROW wndlh for the scction: bcmcen Jl Sememi and Route- 4 .a cost
comparison was made for the a!lematwe cases of "ROW= 55 m” and “ROW 103 meter” as
.~ shown in Table 12.5.3. : :

T able 12,53 Cost Comparlson for ROW-SS m and ROW= 103 m

- Unit : 1,000 Rp,
L : DESCRIPTION S ) ROW=5S m ROW=103m . -
1 TOLL ROAD e ' o o S )
) Coastruction Cost _ 181,628,973 53,819,758
Land Acquisition Cost . 12,930,838 . 24,393,600
. Sub-Total ' 194 559,811 " 787213358
Cost Index - ' ST M9 100 .
2 ARTERIAL ROAD o . : : :
Constriciion Cost _ 30,205,792 30,205,792
Land Acquishion Cost _ 12,345,575 14,791,000
Sub-Total - - | 42,551,367 S 44996192
Cost fadex - . s . : 100 . 106
3 TOTAL - T -

.7 Construction Cost 211,834,765 84,025,550
Land Acquisition Cost _ 25,276,416 39,184,600
Sub-Total ' ) 237.111,178 123,210,150
Cost Index . : ) 192 . : 100

Although the land acquisition cost of ROW=55 m is cheaper for the toll road than that of
ROW=103 m.: The total conslruction cost of ROW=55 m is ncacy 2.5 times as high as
ROW=103 m. Accordingly, the ROW=103 m is recommended for Route-1.

1254 Ronie-z
' The basic pollcnes used in selecting Route-2 are descnbed as fo]lows
+ Reinforce north and cast conneclion, ' '
'+ Support industrial development at Fandes area.
+ Connect community split by Kali Surabaya River and toll road. .

+ “Form conlinuous chain of U-turn facilitics along exisling toll road.
+  Apply access control and grade separation as much as possible.
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+ Sub-standard for typical cross section is applied to meet current ROW situation.

Route-2 is a secondaiy a'rlerial, Type It and Class I road with design speed of 60 knvh. Partial
access conirol and grade separation are required. Howeéver due to limited ROW sitvation there is
o access control or grade separation and sub-standard cross section is applied.

(1) Two Way Operation Section

Due 1o very timited ROW situation in Tandes Indusleial area and Darmo Satellite City area, this
segment does not have a frontage road for access control and a sub-standard typical Cross
secuon is apphed '

‘Main crossings such as Jt. Kéli'Anak, Sby-Gre Toll road, Railway, J1. Raya Tandes and Sby-
Gmp Toll Road are grade separated. Other minor roads on which only small traffic is projected
have at grade intersections. =

¢~ At the beginning poiﬁt the route branches from JI. Kali Anak by Kali Anak inlefchange. JL Kati
Anak is one of the main arterial coads in Kod. Surabaya and grade separation is required. The
route passes through areas of factories or warchouses, The area is swampy and [owland but is

being developed as ‘an industrial zone. Sub-soils in the area are very soft and “piled sfab

structure” is applied. The toute provides flyovers for Surabaya-Gresik Toll Road, the tailway

and J1. Tandes but intersects J1. Tanjungsari at grade. At STA 54000, the Route turns to the left
* at aright angle on the intersection of JI. Raya Kupang Jaya. The segment from STA 5+000 to

'STA 6+160 follows lhe existing J1. Raya Kupang Jaya and crosses Sby Gmp Toll Road. '

This sectlon is for two way Operahon with dmded four lanes but wuhout a frontage road. Fhai
is to say wnhoul access contool, The road wndlh is twenty five nieters.

(2) One Way Operation _Secuon; No‘:lh Bound
© A frontage road is provided in this scgment for access control.

Main crossings such as Ji. May. Jend. Sunkono and Route-5 are providéd with grade separation.
For Il ‘Vlaslnp crossing,” which conriccts the oo:nmumly split by Kali Surabaya Rwer lhe
intersection is planned as an at grade intersection,

The route passes parallel to the’ west suie of the exiting Sby Gmp Toll Road . This section
operates as a north bound one way arterial road with lwo lanes and a fronlage road. From STA
14000 to STA 14600 the route is shified about two hundred meters 1o the west and crosses Jt.
May. Jend. HIR Mohamad by grade separation and then runs parallel o the existing Sby-Gmp -
Tol! Road. Part of the road alignment does not meet the requuemenls of U.R. Design Standard _
due to following the existing ROW along the said toll road. At STA 2+900 an over bridge -
connecting north bound and soulh bound will be constructed to allow a U-lurn ‘

The existing Gunung San_ lmerchangc on Sby-Gmp To!l Road w:li be modified to a'dia’mohd ;

type interchange as shown in Figure 12,54, After the intersection with Ji. Gunung Sari the

route crosses Kali Surabaya River. This intersection is an at grade interséction. Through this

intersection and bridges, the commumly split by the river will have a new connection with each

~ other. After the bridge a new off ramp from the south will be constructed. At STA 64180,

another over bridge wilt be constructed as an alternative to the existing over bridge at this point,

" The existing over bridge is not wide enough and will be demolished when Sby-Gmp is widened
lo G kane loll road.
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(3) One Way Operation Se‘étion; South Botind
“The provisions regarding access control and grade separation are the same as above.
This route passes parallel to the east side of the exiting Sby-Gmyp Toll Road . This section

operates as a south bound one way arterial road with two lanes and a frontage road. Thus,
together with the prescribed Route-2; South Bound, Route-2 has a complete function.
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12.5.5  Route-3

* The basic policies used in selecting Route-3 are described as follows:
+ Support Rungkut Industrial Estate.
+ Study counter measures to solve traffic congestion at the major traffic node of Jenur Sari.
¢ Keep current ROW and follow the existing road alignment as much as possible.
-+ Apply access control and grade separaucm if posmble ‘

- Route-3 is a secondary arlerial Type 11 and Class I road w:lh des:gn spccd of 60 km.fh Partial
access comrol and grade separauon are required.

_ Due to vcry Hmited ROW conditions resulting from’ passmg through mdusmal estates and densely _
© inhabited villages, and due to the relatively short length of this route pamal access conlrol and e
grade separation are not adopted :

Route-3 cavers twa admmxsuatmns Kod. Surabaya- and Kab. Sidoarjo. The Pro;ecl Road is -
~ * located in the southern central past of Kod. Surabaya and the north east part of Sidoarjo. Rungkut
- Industrial Estale is within Kod. Surabaya area and the Project Road passes thé eastern outskirts of
' . the industrial cstate. The ¢stale is a core of mdustnahzahon in this area and many factorics

overflow to the surrounding area over the boundary of two adminisirations. Beside  thesc

circumsiances, housing dcvelopment is also underway in the area; Fxisting narrow local roads are
e congesled every morning and evening peak hour, :

" The objective of this route is to cormec{ this mdustnal Zone (0 the "l:as(em Part of Surabaya Ring
Road”, the “Eastern Middle Rlng Road” and as an access road for Juanda air port which is in the
southem parl ‘of - this area, by slrengthemng the existing local road as an arlerial road.
Fundamenla!ly the road conslruction consists of widening the exmlmg road and there are no major

-control points excepl the shoppmg cenler bmidmg at STA 4+800. The alignment follows the
existing road alignment as much as possible. Some parls do not meet the U.R. Design Standard

- because’ of ihe w:denmg requlremem

The Local Government Sldoar;o rcquesled that JI. Brig. Jcnd Katamso is included in this study.
However the objective of this study is primary arterial roads, primary collector roads and
-secondary arterial roads. JI. Brig. Jen. Katamso is a secondary collector road and is therefore nat

an objective of the sludy. These matters are discussed in Part 1, “Road Network Master Plan”.

12.5.6 : Rdute-4

'l he basic pohmes used in selcclmg Route-4 are as follaws:
+ Reinforce ¢ast and west connection, '
¢ Give mobility to West Qurabaya and South Gresik developmcnt
*. Study mass transpoitation systen,
¢ Study counter measures to solve Iraffic congesuon al !hc major !ramc node of Wonokromo :
+ Connect community split by Kali Surabaya River, the railway and the tolf road. '
*  Apply access control and grade separation as much as possible.

Route-4 is a secondary arterial Type 11 and Class 1 road wglh design spced of 60 km/h, Pamal
access contro! and grade séparation are required,
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- Because more than 40 pefccm of the total length is already completed of is at the construction/land
acquisition stage, it is now almost impossible to widen the ROW. Access control is not introduced
on this route.

Grade scparation is only adopted at the very important traffic node of Wonokromo crossing and
Roule-5 crossing.

Fhe objective of Route-4 is to connect the southern part of Kab. Gresik (westesn part of Kod.

Surabaya} to the eastern part of Kod. Surabaya. In the southern part of Kab. Gresik exlensive
- development permits have been issued, totaimg 12000 ha or more, In Kod. Surabaya housmg
_ development is undcrwa)r on the route. '

" Route-4 is panly new': cons!mcuon panly under-construction or conipleted construction by a
'devel()per and partly still in the stage of land acquisition. It is an obligation of the developer to
construct new roads as a condition for the development. After completion of the new roads they
are “transferred o the cily adm:mstranon and maintenance will be the obligation of the
administration.

A Busway is proposed for public transponalion"on this route. For this purpose, widening, re-
aprangement of carriageway or overlaying of the pavemént will be carried out. However in the
urbanized area, where ROW extension seers almost lmposs:ble the Busway may be modified and
traffic control will be :mposed by lrafﬁc signals or pnomy will be. gwcn ‘to the public

- !ranspor!auon in lmmed peak houts. :

(1) STA 0-600 - STA 74220

'This section is completely néw construction with six lanes/iwo ways, a Busway and sidewalk,
but without frontage road for partial access control. The existing land use is farmland without -
irrigation and there are nio major control points. The roule passes thfough hiHy terrain avo:dmg

splitling éxisting v:llagcs or huge embankmen!s of cutlmgs

Al STA 74220, Rou!c 4 crosses Rou!e 1. Thc mlersccuon wnh the artcnai mad of Route 1is .
described for Route~1 abme

(2) SYA 74220 - ST A 12%000

This segment is panly completed {(STA 7+220 to STA 8+460 1,140 m) while land acquisition
is being processed for the other part. Within this segment, the foad alignment just follows the
completed road or as planncd by the developer, so the geometric design clements do not meet
the requirement of U.R. Design Standard as a Type 1, Class I road with design speed of 60 -
knvh. _ o _ _ . .

Up to the end of this scgment a Busway w:ll be prowded logelher with six lanes[:wo ways and

a sidewalk. The completed road and the part under land acquisition processing, carnageway

width is ten nieters with 1wo lanes, right and left chouider for one direction. This widih is not

enough for thre¢ lancs with'an exclusive Busway. Widening, extension of pavement and
- overlay paverient will be nccessary -Since this segment has a forty meters ROW there is no
*problem for widening.

(3} STA 124000 - STA 13+060 .
This segment is a newly complétcd road under existing clectric power transmission line in the
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center of road. The carriageway width is ten meters for one direction with two lanes, right 'md .
left shoulder. This segment will be extended to three tanes with right and left shoulder but
without a Busway since the ROW for this part is not enough to inchide an exclusive Busway.

{4) STA 134060 - STA 184750

A part of this segment (STA 134060 to STA 154200} is under-construction and the other part is
‘a new urbanized arca after completion of JI. May: Jend. Sungkono. The completed or under
construction road width on this seélion is thirly five meters with six lanes for both directions.
‘Since ROW extension seems almost unpoS&blc the Busway may be modified ‘and traffic

control will be imposed by lrafﬂc mgnals or priority will be gwen to the pubhc lransportat:on in '

limited pcak hours,

The existing Kotasatelit interchange is a single trumpet interchange with a roundabout. in the
roundaboul, weaving lengths are nol enough éven now. Comiderin‘g future traffic demand on

~ this scgment it is necessary (o modify this interchange (o a double trumipet type mtcrchange as
shown in Figure 12.6.8.

(5) Ji. Kutai and J1. Bengawan (Wonokromo Roundabout) -

Wonokromo is onc of lhe key traffic nodes m Kod. Surabaya At Wonokromo the following
facilities are concentrated. .

* Roads: J1. Raya Wonokromo(.ll A ‘(anl), H I\gagel 1. Raya Darmo, Jl Dlponegom,
31, Joyoboyo -

+ Railways: Surabaya Malang Railway, Surabaya—Mojokerlo Railway
& Rwers Kali Surabaya River dmded with Kali Mas River and Kali Wonokromo River

+ Public Facilities: Wonokrono Rallway Stahon Water Purification Plant, Surabaya 200
Joyoboyo Mini Bus Terminal, Wonokromo Market ‘Muscum, Mosgue, Water Gales,
- Walet Supp!y Pipe

* Fulure Programs ‘Route-4, Light Rail 'l‘ransn (LRT) by SITNP, Ccnlral Nonh South Toll
: _Road (CNS Toll Road)

Route- 4 is slrateglcally planncd lo conncct Surabaya East Sub center and West Sub-center
passing-through this strategic location. ‘To keep traffic flowing at this point “Wonokromo

" Roundabout” is proposed which is shown in Figure 12.5.5. The following are key elements of
this plan

Shift J1. Raya Wonokromo Notth Bound to the north west aid cross Kali Surabaya River
_Construct new road as a part'of Rout_c-4 at the south west outskirts of Surabaya Zoo.
Connect J1. Raya Darmo and the above new road

Wlden JI. Kutai and JI. Bengawan: '

‘.Sf’ W =

(,Onslrucl continuous fly-ovér for west bound lraf&c to Kali Surabaya chr JL Raya
_ Darmo, J1. Ngagel Rallway : .

* 6. Construct casl ward fly-over from JI. Raya Darmo to south bank of Kah Wonokromo
- River - -

7. Operate Wonokromo Round abom by clockwise one-way operation
8. South ¢nd of Jl. Dlponcgom will iny serve local traffic within the roundabout
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