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PREFACE

The Japan International Cooperation Agency (JICA) has conducted an Urban Trans-
port Master Plan Study for Johor Bahru and its Conurbation and formulated a list of
high priorily transportation projects. The Government of Malaysia has agreed to that
list and requested the Government of Japan to conduct a Feasibility Study on Road Con-
struction and Improvement Project in Johor Bahru and its Conurbation.

In response, the Government of Japan has decided (o conduct the feasibility study and
entrusted it to JICA. JICA sent to Malaysia a joint survey team comprising Fukuyama
Consultants International Co., Ltd. and Cho-dai Consultants Co., Ltd., headed by Mr.
Toshio Kimura, from Augusl 1982 to December 1983 under the guidance of the Japanese
Supervisory Commilttee chaired by Prof. Moriyuki Hirose, Meisei University.

The team held discussions with the officials concerned of the Government of Malaysia
on the Project and conducted the study in Malaysia. Subsequently, lurther studies were
made in Japan and this report has been prepared.

1 hope that this report will sezve for the development of the Project and contribute
to the promotion of friendly relations between our two counirics.

I wish to express my decp appreciation to the officials concerned of the Government
of Malaysia for their close cooperation extended to the team.
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ASIAN REGION

JOHOR STATE IN
MALAYSIA

STUDY AREAS

Feasibility :308,000ha
Master Plan:530,000ha

FIG. 1. STUDY AREAS FOR MASTER PLAN AND FEASIBILITY STUDY
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The four road packages investigated in this
Feasibility Study are ¢sseatial to the allaio-
ment of an efficient and comprehensive ue-
ban transport environment for the Johos
Bahru Mciropolitan Region {see Fig.4). The
proposed Johor Bahru--Pasir Gudang
Southern Link would function as the major
nteans of communication along the southesn
corridor.

The Inner Ring Road and the Tol Express-
way Access together with the Causeway
Traffic Dispersal Plan would disperse and dis-
tribute traffic in an orderly fashion, seduce
chronic traffic congestion and hence travel
time and cost, and ultimately upgrade the ur-
ban transport environment.

In addition, the widening and improvement
of Jalan Tebrau is also urgently required in
order to upgrade this primary distributor and
make it compalible with the Southern Link
and to climinate the possibilily of future
traffi¢c congestion.

ii) Feconomic Yeasibility

The projects of the original plan have been
found to be highly feasible. A rigorous test
was made through sensitivily analysis of al-
ternative plans with varied project costs and/
or benefits that were outlined in the original
plan.

L RECOMMENDED PROJECTS

The result of this analysis shows that the
Johor Bahru-Pasir Gudang Southern Link,
the Long-Term Causeway Traffic Dispersal
Scheme and the eastern segment of the Inner
Ring Road inciuding the Lorry Route remain
economically feasible for atl the alternative
plans. The Toll Expressway Access Road,
however, was found to be economically feasi-
ble if the opening year of the road is post-
poned three (3) years (by 1992).

iii} Project Priority

Economic feasibility and the impact on de-
velopnient, the socio-environment and trafiic
were weighted in rating the priority of each
project package.

The Johor Bahru- Pasir Gudang Southern
Link and the eastein segment of the Inner
Ring Road as four (4)-1ane roads, and the
Short-Term Causeway Traffic Dispersal Plan
are rated Dest-priosily projects. Second-
priority projects include the widening of the
Southern Link and the easfein segment of the
Ring Road into six (§)-lane roads, and the im-
plementation of the Long-Term Causeway
Traffic Dispersal Scheme. The western seg-
meni of the Inners Ring Road and the To}} Fx-
pressway Access are rated as third-priority
projects.

ey Frojent Rarls

Cazzicazy Traffhc Dol Sctere

Yensassnnansupsatnt’

HG. 4, PROJECT LOCATION OF THE YEASIBILITY STUDY



TR
I e AR Kn
RO

iy D 1
gt \
R
i ol

P

b B

(=

ot

&

= n

7 /|

- ‘ )

7z )

(e - L) o v

Vi o ,,._..‘.. .mm\.%“ rlm '
phA b ol -

-

Q

o

m

=

o

@

]

-

i

-

7,

e

2 C

:

FiG

AILER BATA

o]

BRAU BRIDGE

¥IG. 6. DESIGN IMAGE OF THE TF



1. JOHOR BAHRU-PASIR
GUDANG SOUTHERN LINK

§. The results of the economic evaluation
and technical and environmentat studies
show that the Johor Bahru-Pasir Gudang
Southern Link including the Southern
Link Extension is feasible {sce Fig. 7).

2. On the basis of the economic evaluation
and the traffic study, it is recommended
that the carriageway of the Southern Link,
which is the section between Jalan Tebrau
and Pasir Gudang Post, be constructed as
a four {4)-lane road in the first stage and

1. RECOMMENDED PROJECTS

ultimatety widened into a six (6)-lane road;
a four {4)-1ane road is recommended for
the casriageway of the Southern Link Ex-
tension, encompassing the seclion on Ja-
lan Kebun Teh between Jalan Larkin and
Jatan Tebrau.,

. Based on the technical study, the construc-

tion of a high-level bridge with a clearance
height of tweive (12) meters for the Tebrau
River is recommended.

l‘.”’ ------ & - -y
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— }. . '\‘.“
i 5,
: kY
=) ‘ !
=) =2 =— H
== BAHERL) E
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FIG. 7. JOHOR BAHRU—PASIR GUDANG SOUTHERN LINK ROAD



1. RECOMMENDYD PROJECTS

2. CAUSEWAY TRAFFIC DISPER-
SAL SCHEME

1. On the basis of the ¢conomic evaluation b. Upgrading Jatan Wong Ah Fook and

and traflic and environmental studies the
implementation of both the shorl-term
and the long-term plans of the Causeway
Traffic Dispersal Scheme is strongly
recomniended in order (o disperse the
causeway {raffic as well as traffic in the
Central Area.

covering Sungai Scgget (that is, the
tralfic mall of JI. W.A.Fook).

¢. Construction and improvement of the
roads between Jalan Wong Ah Fook
and Jalan Tun Abdul Razak.

d. Improvement of Tebrau Interchange

and the modification of the Southern
Interchange.

Improvement and extension of pedes-
trian facitities such as pedestrian
crossings and bridges.

Introduction of an Area/Line Traffic
Signal Control system.

2. The following are recommended Short- €.
Term Actions (see Fig. §).

a. Modification of the one-way system
for Jalan Wong Ah Fook and Jalan f.
Tun Abdul Razak.

Major Cirowlasion e Wilee g/ Co e
£i g/ Coostrection a2t
2 e =
£
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< Teo Way
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o) e L

| Bus Stop
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—_ TN ——"’M_ I
IR TWH 10 ALK

FIG. 8. SHORT-TERM ACTION PLAN YOR THE CAUSEWAY TRAFFIC DISPERSAL SCHEME



3. The following comprise the recommend-
ed Long-Term Plan {sce Fig. 9).

a. Road construction and improvement
within an area bounded by Jalan
Bukit Meldrum, Jalan Selat Tebrau,
Jalan Ibrahim and Jalan Ayer Molek.

b. Consiruction of the Southern Inter-

1. RECOMMEXDFD PROJECES

¢. Introduction of an additional one-way
system at Jalan Trus and Jalan Duke.

d. Expansion of Area Traffic Signal

Control Scheme,

Overall design image of the causeway
traffic dispersal scheme is displayed in Fig.

change. 12 at pagell.
2 Waior Cirantaticn EaEa  Wikning/Coestrucion
P Ocec Way I Corering of Surgai Segga Y

P Tyo Wiy eoR® Filushie Bus & Tau Laze
- |

FIG. 9. LONG-TERM PLAN FOR THE DISPERSAL SCHEME
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1. RECOMMENDED PROJFCTS

3. TOLL EXPRESS ACCESS
ROAD

1. Judging from the economic ¢valuation
and traffic study, the opening of the Toll
Expressway Access in 1989 is premature.

However, the opening of the access to
traffic is economically feasible if it is post-
poned for three (3) years.

2. On the basis of the economic evaluation
and traffic study, it is recommended that
the carriageway of the Toll Expressway
Access be a four (4)-lane carsiageway.

Fig. 10 illustrates the location of the toll
€xpress access road.

4. EINNER RING ROAD INCLUDING
LORRY ROUTE

1. Judging from the results of the econoniic
evalsation and technical and socio-
environmental studies, the Inner Ring
Road is found to be feasible.

As for the Lorry Roule, the most feasi-
ble plan is the one accommodating lorry
tsallic on the castern segment of the In-
ner Ring Road (that is, the section be-
tween Jalan Tun Abdul Razak and the

lorry custom complex) (see Fig. 11 and
13).

2. Based on the economic evaluation and
technical and socio-environmental studics,
it is recommended that the carsiageway of
the eastern segment of the Inner Ring
Road be ultimately a six (6)-lane road with
the center two {2)-lanes designated as a
loxcy toute; a four (4)-lane road is recom-
mended for the western segment of the In-
ner Ring Road (that is, the seclion
between 3alan Tun Abu Bakar and Jalan
Tun Abdul Razak).

e

|}|||ulll| /
a

]

Ted Fapvesin 2y Aocess

e Inseicharge E W Bofee
o i1

HiG. §0. JOHOR BAHRU
TOLL EXPRESSWAY ACCESS ROAD

SR ooor Sirg Road 2 e

= aes = oy Route . fotenibarge

FIG. 11. INNER RING ROAD
INCLUDING LORRY ROUIE
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IT. PROJECT COST

The overall project will cost some M$388.6
million at 1983 prices, of which 85.7% or
M$333.1 million will be needed for the con-
siruction of roadways, interchanges and
bridges. :

The estimated project cost for each project
is shown in the table below (sce Table I).

TABLE 1. SUMMARY OF PROJECT COST

(I$000)
Leagth of Lard Constrection Cost
Project Roz Acqrisitio Totat
““&;‘;‘"d et Rosdway Sichee SibToul
Johor Batru — Pasir Gudang
Soutkeia Linkk 047 12,042 78923 107,057 185025 198 067
Sonthéin Link 1830 5931 72337 100,203 175,546 173477
Southern Link Extzasion 217 6,111 6,591 6583 13479 19,550
Crueany Traffic Dispersol Scheme (145) 3,316 14493 14,084 18552 41918
Shrt-Teem (302) 0 5312 9,731 15043 15,048
Lorg-Term 430 3,316 9,181 143723 213,504 26,830
Yol Expressaay Access _ 389 4951 24,502 21,165 45961 50918
Irnee Ring Read
Inchiding Lawey Roote 550 35,153 3714 318862 62576 97,79
East Segmeat with Lotry Routs 325 24,383 14,657 8,205 42,592 67.2is
West Segmeat 225 0,770 9027 10,657 19,681 30454
Total 29.96 550 141,942 191,118 333120 158542

Notes: 1) Project Cost is calculated based on the Ultimate Plan.
2) Figuresin brackels represent partial lengih.



Table 2 shows the overall implementalion
program for the four project packages in three
phases. The Johor Bahru-Pasir Gudang
Southern Link and its Extension the Short-
Team Action Plan of the Causeway Dispersal
Scheme, and part of the castern segment of
the Inner Ring Road are (o be implemented
in Phase 1 from 1985 to 1990. The widening
of the Southern Link into a 6-lane road, the
implementation of the LongTerm Causeway

13

HI, IMPLEMENTATION PROGRAM

Traffic Dispersal Plan and the construction
of a part of the Inner Ring Road will take
place in Phase 2 from 1991 to 1995. The
projects to be implemented in Phase 3 from
1996 to 2000 include the construction of the
Toll Expressway Access and the western seg-
ment of the Inner Ring Road (sce Table 2).

The recommended Phase § projects should
be engineered in detail as early as possible in
order to complefe them by 1990,

TABLE 2. OVERALL IMPLEMENTATION PROGRAM

(M$'000)

Project Package

Fhase 1
1985 — 1990 1931 — 1995 996 - 2000

Phase 2 Phase 3 Total Cost

1) Johor Bathru-Pasir
Gudang Southesn Link

2) Southern Link — Seetion between
Jalan Tebrau and Porl Access.
b) Southen Link Extension

<) Widening of Southein Link-Saction
between Jalan Tebsau and Pasis
Guadang Port.

d} Construction of 8 Grade-separated
Inteschanges

+

198,067

2) Causeway Traftic
Dispersal Scheme

a) Stort Term Plan 15,048

b) Long Tesm Plan

41,928

3) Inner Ring RoadfLorry
Route

a) Saction between Jalan Tebrau &

971,129

Jalan Bls. MelumfLony Custom 22281
IS ISC N T

Complex.

b) Section between Jalan Yahya Awal
& Jalan Tebrzu

<} Widening of the Szction asina)

d) Section betweea Jalan Abu Bakar
& Jalan Yahya Awal.

38,741

25420
[ e ]

4) Toll Expressway Aocess

50918 50918
pswsml e,

-

Cost. 143967 161,328 76,338 138612
Total Cosl
-3 3 434 196 100

¢ Cos Fdimate Bawed on 1933 Prices.
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UL IMPEEMENTATION PROGRAM

PITASFE 1: 1985 — 1990

Projects to be implemented are recom-
mended as follows; (sce Fig. 14 and Table 3).

a. Johor Bahtu - Pasir Gudang Southern

Link:

— Construction of the Southern
Link, that is, the scction between
Jalan Tcbrau and the planned
cloverleaf interchange on the Post
Access as a four (4)-1ane road;

— Construction of the Southern
Link Extension as a four (4)-lane
road.

b.

Implementation of the Shost-Term
Causeway Traffic Dispersal Scheme:

Inner Ring Road including the Lorry

Route;

-— Construction of the eastern scg-
ment of the Inner Ring Road with
Lorry Roule betweea Jalan
Tebrau and Jalan Bukit Meldrum
or Lorry Custors Complex as a
four (4)-1ane road.

PHASE 11: 1991 — 1995

Prajects listed below should be implement-
ed in Phase H (1991—-1995) (sce Fig. 15 and
Table 4).

a. Johor Bahru-Pasir Gudang Southern

Link:

— Widening of the Southern Link
belween Jalan Tebrau and Pasir
Gudang Port info a six (6)-lane
road;

-~ Construction of Interchariges on
the Southern Link and its Fx-
tension;

b. Loag-Term Causeway Traffic Disper-
sal Scheme

Inner Ring Road including Lorry

Route:

— Construction of the Inner Ring
Road with Lorry Route between
Jalan Larkin and Jatan Tebrau as
a six {6)-lane road;

— Consfruction of the Inner Ring
Road between Jalan Yahya Awal
and Jatan Larkin as a four {4)-
fane road;

— Widening of the Inner Ring Road
between Jalan Tebraw and Jalan
Bukit Meldrum into a six (6)-lane
road.

PHASE 11: 19962000

Phase Itl projects are identified as follows:
(see Fig. 16 and Table 5}.

a. Construciion of the Toll Expressway
Access as a lour (4)-lane road;

b. Inner Ring Road including Lorsy
Route,

— Conslruction of the western seg-
ment of the Inner Ring Road be-
tween Jalan Abu Bakar and Jalan
Yahya Awal as a four (4)-lane
road.
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N IMPLEMENFATION PROGRAM
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FIG. 14. RECOMMENDED IMPLEMENTATION
PROGRAM PHASEI (1985 — 19%0)

TABLE }, INYESTMENT PROGRAM FOR PHASE |

Numbex Total

Year Project
Project of Lepgth ——————— e Cod
Lane km) 1385 1955 1981 19588 1959 1990 (MS000)
b, Johos Bakau — Pasir Guding Soathern
Link
3. Soythera Link, section teiween acy  mmmmmmmmee--
Jalan Telrra 2nd Post Acves s 133 pramness #4193
b. Southeen Link Extension 4 T R 13454
2. $hont — Tem Caztway Dispeisal _ 309 T 15,048
Scheme
3. Innes Ring Roxd inckMing Leny Rozte -ooommoe
saction between Flin Tebzrr and Jalin 4 2.44 eeonumenonEse 22,181
Bukit MeMmumfLony Custom Complx
Investmeal Requirdiments for Phase Annoal Codt (30DQ0) 752 12,755 23603 12764 41468 3314632 114916
Shiee inToldl (3) 0S5 §8 163 226 286 23.2 100
Ackiierizsl (3) a5 9.3 156 452 76.8 100 -

Nofeg: —---~---- Detaited Engineeiing
sasntsam l_j!h! A(\}“;Sit.l?ﬂ
Construction
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L IMPIEMENTATION PROGRAM
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FIG. 15. RECOMMENDED IMPLEMENTATION PROGRAM  PHASE H (1991 — 1995)

TABLE 4. INYESTMENT PROGRAM FOR PHASE I

Number  Tolal Yeas Project
of Length Cost
Lane km) 1991 1932 1933 159 1535 (MS000
1. Johor Bihra — Past Gudarg
Southein Link
1) Wilening of Southesa Link, s2ction
between Felan Tebraa and Pasic 6 183 777 00C 44,864
Gudang Porl
b) Condtruction of 8 Grade-Separated
Infercharges 45,556
2. Long — Term Cruseway Traffse vreseece
Digeisal Scheme - 431 26,880
3. Irnea Ring Read ik bsding borry
Route
3} IrnerRing Road withLosry Route
seelion befweza Jalan Yahya Awal 446 145 [P 18,141
and Jitin Tebraa
b) Widening of Inner Ring Roxd with
Losy Roule section belweza Iatan . assssanm
Tebrau ared Fal1n BaXit MeMrum) 6 244 11,287
Eoriy Custor Complex
Iniestment Requirements for Phase 2 Anraza) cosl (3°000) 33,105 45,447 44515 42,154 22,107 162,328
Share inTolal (R} 78 21.2 266 252 13.2 100%
Achievement @ 18 350 61.6 868 160 -
Notes:

Same as Table 3



17
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FIG. 16. RECOMMENDED IMPLEMENTATION PROGRAM  PHASE 11 (1996 — 2000
TABLE S, INVESTMENT PROGRAM FOR PHASE H)
Number Total Year Project
of Lerzih Const
Bane m) 1956 1521 1938 1959 P03 1] (MY 000)
1. Toll Exprassaay Acvess 4 38y --omeee-

50918
2. InerREgRoad, section 000 meemmeme-
telween Jalan Aba Bakar 4 1.69 tasnzers 25420
and Jatan Yahya Awal
Investiment Requirements ArnolCost (5°000) 1830 33345 18335 23441 18,267 76,338
for Phase 3
StareinTet! (2) 15 175 241 3120 219 100%

Ackievement (%) 15

00 441 161 100
Notes: SameasTable3
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STRUCTION AND IMPROVEMENT PROJICT
IN JOHOR 8AHRU AND ITS CONURBATION

SUMMARY AND
MAJOR FINDINGS
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INTRODUCTION

i) Background

Since gaining independence in 1957, Malay-
sia has achieved much, both economically and
socially. The goal of urban and regional de-
velopment policies has been the creation of
an environment conducive (0 well-balanced
development, To this end, a rural develop-
menl program, urban restrucluring and
modernization are teceiving equal attention.

Problenss that accompany rapid urbaniza-
tion are manifest in the capital city of Kuala
Lumpur, and similar problems are observa-
ble in regional ceatres: Penang to the north
and Johor Bahru to the south. There is an ef-
fort being made to develop the Fast Coast of
Peninsular Malaysia and Penang and Johor
Bahru, with their large growth potentials,
ought to play a major role in promoting
regional development. The rapid population
increase and ceatralization of economic ac-
fivities in Kuala Lumpur have become a mat-
ter of concern particularly (o national
planners. There is an vrgent need to control
the continuing expansion of Kuala Lumpur
while channeling growth to Penang and Jo-
hor Bahru,

Johor Bahru is rapidly becoming a large ur-
ban centre that might possibly overtake
Penang according to its population and eco-
nomic trends. In order to guide this rapid
growth and urbanization, the Johos Babru
Structure Pian was formulated to ensure the
piovision of adequate basic urban infrastruc-
tures and o promote systematic developmient
control. The Johor Bahru Transport Master
Plan and the Feasibility Study are intended
to further the implementation of the Siruc-
ture Plan,

ii} Study Objectives
The objective of this study is to suggest an

effective transport system and (0 examine the
feasibilily of conslrucling various {ransporl

facilities for the Johor Bahru Conurbation by
the year 2000. The project packages recom-
mended in the Johor Bahru Transport Master
Plan are examined for their cconomic feasi-
bility and implementation priority.

Hence this study wiil:

1} re-examine and ascertain the con-
tinued existence of relevant planning
condilions as suggested in the Trans-
port Master Plan;

2) draw up preliminary technical plans
for the projects in accordance with
pioject prioritics;

J) propose an implementation program
based on the results of the economic
analysis and socio-eavironmental
studies of the projects.

iii) Study Approach

There are two parls to the overall
study: a Comprehensive Transport
Master Plan Study and a follow-up
Feasibility Study (see Fig. i).

The Master Plan Study includes:

1) data collection and surveys of exist-
ing conditions:

2) analysis of existing conditions and fu-
(ure projections;

3) identification of transport and cn-
vironmenta? problems;

4) development and planning proposals.

The follow-up Feasibilily Study includes:

1) reexamination of planning conditions
as suggested in the Master Plan;

2) additional surveys and investigations
necessary for detailed planning;

3) technical and planning studies for
cach project package;

4) project cost/benefil analysis and
project evalvation for implemen-
tation,
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INTRODUCKION
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INTRODUCEHION

iv) STUDY ORGANIZATION

The project was carsied out jointly by the A list of Malaysian and Japanese Government
Government of Malaysia and JICA in coor- officials concerned and Study Team members
dination with other agencies. The organiza- is attached in Appendix 1.

tions involved in the project are shown in the
chart below (see Fig. ii).

Government of Malaysia

Government of Japan

Steering Committes

Technical Commitlee A
| - < 7

Counterpart Agencies

JICA
Supesvisory
Commiitles
Study Feam

FIG. ii. STUDY ORGANIZATION
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I. PREAMBLE

There were two stages in the Urban Trans-
post Master Plan Study process (see Fig. I-3).

Stage 1 involved the formulation of the fu-
ture development framework — fore-casling
among other things socio-economic require-
ments, future land use patterns and future
traffic demand.

Stage 2 involved the formulation of the fu-
lure transport master plan and recommenda-
tions — a transport policy and strategy for
the year 2000, a network concept and plan,
a public fransport plan and other transport
plans, and a phasing and implementation
program,

The Master Plan study included 4 major
Surveys:

I. a vehicle owner intesview survey;
2. a home interview survey;

3. a cordonline inlerview survey;

4. a screenline traffic count survey.

The findings and recommendations of the
master plan study point to three basic require-
ments that must be met:

I. a neced to develop a comprehensive
transport system beiween Johor
_Bahru Town and the new vrban area
of Pasir Gudang in order to promote
the future formation of an urban cor-
ridos there;

2. a need (o develop new transport fa-
cilities and other infrastruclures that
will control and guide the urbaniza-
tion pattern of the region;

3. aneed to modernize central urban ac-

~ tivities in the CBD and to redevelop
the transport network system in ord-
er to premole the building of a new
urban centes for the future.
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2. PRESENT CONDITION AND
FUTURE PERSPECTIVES

2-1  Soeclo-cconomic Framework

This study is based on the expeciation that
Johor Bahiru and its conurbation will be the
most devetoped urban center and nucteus of
growth in southern Peninsular Malaysia,

by expand from M$2,241 miltion in
1980 to M$6,469 million in 1990 and
M$13,687 miillion in the year 2000 (sec
Fig. 1-2).

1) By the 1990°s Johor Bahru with its 3) The pr OJccle(_i an:]nusal g‘; o'.:h ra:tc40£
conurbation is expected to become the employ mlf: nt ’"1;8% tu hy rea 28000
sevond largest melropols in Malaysia. per cent [rom to !efl :ear >
By the year 2000, the size of the popu- with employment g;pgg:) ) <;l"*f_"‘35@
lation in the Johor Bahru region will l"mm 219'000 (0533, in thatinter-
almost equal that of Kuala Lumpur val (see Fig. 1-3).
in 1980, _

Within the Study Area, the project- 4) The average monthly household in-
ed annual population growth rate is come in Johor State is expected to in-
4.0 per cent from 1980 to the year crease from M$766 in 1980 to M31,876
2000, which means that the popula- in the year 2000, and heace, based on
tion is expected to inceease from 0.62 1981 prices, the average annual
million in 1930 to 1.35 million in the growth rate of reat income will be 4.6
year 2000 (s¢e Table I-1). per cenl (see Fig. E-4).

2) ‘The Gross Regional Product in Johor 3) Based on the projection of houschold
State to grow at an annual rate of 8.0 income, the number of vehicles in the
per cent from 1980 to the year 2000, primary area is expecttjd {o ir_lcreasve
in terms of value, it is estimated that from 88,000 in 1980 to 273,000 in the
the Gross Regional Product will there- year 2000 (see Fig. I-5).

TABLEI-L. PRESENT AND PROJECTED POPULATION IN THE STUDY AREA
Yo . 1
Area r 1980 ooy 1990 1000) 2000y 1000)

Johor Bahru 417 655 1,000'2)
Primary Area  Kola Tinggi 42 53 67

Total 459 708 1,067
Secondary Area 161 221 283
Study Acea — Total 620 929 1,350

Source: Study Team Estimates

(1) 1980 Population Censys
(2) Target Population made in the
Structure Plan Study
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1. PRESENT CONDIIIONS AND FUTURE PERSPECTIVES
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1. PRESENT CONDITIONS AND FUTURE PERSPECTIVES

2-2  Development Paltern

A simultancous and balanced development parl of Peninsutar Mataysia, funclioning both
of the whole Johor Bahru Metropolitan area as a sfale capital and a dynamic regional, com-
appears to be the most tikely future develop- mercial and business center. This implics that
ment pattern. This is in keeping with the a regional network should be established radi-
government policy of promoting not only ur- aling fsom Johor Bahru {o Batu Pahat, Mela-
ban growth but rural development as well, ¢s- ka, Kuala Lumpur, Kota Tinggi and the
pecially in the ¢astera region (sce Table 1-2). nearby castern region where the Desarg

Meiropolitan Johor Bahru is expécted to Recreational Resort is under developnient.

be a major nucleus of growth in the southern

TABLE I:2. FUTURE LAND-USE PROJECTION

Land Uss Year 1950M 1990 2000
Urban Land (KM') 155.7 " 211.1 2659
Agricultural Land (KM*) 25027 2,838.5 2,874
Other Land Use (KM*) 1,749.2 ;,658.0 1,567.6 _
Total Area ¥ (XM7) ) 4,701 6 47076 47076

Source: Study Team Estimaies
(1} Existing Land Use Adjusted by the Study Team
(2} Study Area including Primary and Secondary areas




2-3 Projection of Traffic Demand

With the anlicipated rapid growih of popu-
lation, economic activities and car ownership,
the number of trips is expected to increase very
rapidly from 462,000 pcu in 1981 to 775,000
peu in 1990 and 1,425,000 peu in the year 2000
(see Table I-3).
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1. PRESENT CONBITIONS AND FUTURE PERSPECTIVES

Future traffic demand is expected (0 be
concenirated in the Johor Metropolitan center
and along ccitain growth corridors, in par-
ticular the Johor Bahru - Pasir Gudang cor-
ridor (sce Fig. 1-6).

TABLE -3, PRESENT AND PROJECTED TRAFFIC VOLUME (1981, 1990 AND 2000)

) {2 2) Average Annual
1931 1990 2000 Growth Rate (%)
Moter Car
To Work 67,300 104,700 171,200 50
Businass 26,600 49,600 99,200 12
Private 48900 90,700 180,200 71
To Home §9,400 166,600 332,800 1.2
Sub-Total 232,200 411,600 783,400 6.6
Loy 103,500 197,400 383,900 69
Motorcycle 112,000 166,100 257,400 45
" Tonl 462000 775100 1424700 6.1
Note:  *1 Excluding Schedute Buses Source: (i) Origin and Dzstination Sunvey in 1981

(2) Study Tezm Estimate

PORTIAN

675 3515 &4 55 SSenes:

FI{G. 1-6. TRAYFIC VOLUME PATIERN IN 2000
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3 RECOMMENDED TRANSPORT POLICY

3-1 Policy and Strategles

In planning a belter urban fransporl sys-
tem, the following set of objectives must be
kepl in mind:

l. maximizing benefits to the urban

econoimy;

ensuring the mobility of residents;

minimizing resource consumption;

providing a safer means of fransporl;

créating and mamtammg a high qual-

ity of urban environment;

6. mamtammg social equity by provid-
ing transportation for the urban poos.

The major difficulty hindering the attain-
ment of these objectives in Johor Bahru and
its conusbation is the inability of the present
transporl system to cope with the rapid in-
crease in transport demand resulting from the
intensive economic dev elopment of the area
and the inevitably great alteration of fraffic
conditions to be brought on by the comple-
tion of the Tol} Expressway.

NEawN

The following package of transport sirate-
gies is recommended:

1. effective use of exisling fransporl fa-
cilities;

2. improvement and expansion of the
bus transport systen);

3. introduction of innovational bus/pub-
lic transport system;

4. (raffic restraints;

5. traffic engineering and management;

6. road improvement and construction;

7. expansion of moniloring system.

These strategies differ not only in their pri-
ority but also in their implementation periods
— while some are long-term plans, others are
short-term actions. The recommended liming
of these transport strategies is shown in Ta-
ble I-4,

TABLE I-4. TIMING OF IMPLEMENTATION FOR EACH STRATEGY

Shott-term  Long-term

Actions Plan
L. Effective use of existing transport facilities e e
2 Improvement and expansion of bus transport e
system

3 Introduction of innovational bus/public

transport sy stem

Traffic restraint measures

Traflic engineesing and management

Construction and Improvement of roads

L I - T . B -9

Monitoring system

O High pricsity
®  Mdium priority
*  Low pdority



3.2 Road Network Concept

To be effective, the future road network
must achicve the identified objectives within
the framework of future land-use structure,
traffic demand and ecoromic growth. The
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nelwork planned for the Johor Bahru-Pasir
Gudang corridor is in essence a combined
radial and grid pattern with an Rast-West
spine along the urban corridor (see Fig. I-7).

3.3 Traffic Dispersal and Circulation
Concept in The Cenlral Area

Peninsular Malaysia. There is a laige
volume of regional through traffic in addition
to the subregional and infra-urban trafiic. Lor-
ries and passenger cars bound for Singapore
inevitably have to pass through Johor Bahru
for customie and immigration clearance. To

avoid disturbing the traffic flow in the CBD
of Johor Bahru, a traffic dispersal scheme is
deemed necessary (see Fig. [-8). This would
involve the introduction of an exclusive bus
lane system, parking control and the design
of a traffic circulation sysfem.
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4-1 Road Censtruction and Improvenent

The recommended plan secks to make full
use of the ¢xisting road system fo form an ade-
quate road system capable of serving the
predicted traffic demands. This is to be ac-
complished by:

1. constsuction of new roads;
2. improvement of existing road; (see
Fig. 1-9)

3. development of grade-separated inter-
changes and improvement of inter-
sections.

Table I-5, and Figs. 1-10, 11 show the roads
to be improved or constructed by the year
2000 to meet future traffic demands.

TABLE I5. RECOMMENDED ROAD PLAN 2000

Number of TFotal Lengih
Project of Project (km)

1 kmprovement of Existing

Roads 219.2

30 ——

2 Construciion of New 1364

Roads
3 Gradeseparated i

ateichanges ? B
4 Improvement of 4

Intersections

FIG. 1-9. IMAGE OF ROAD ENVIRONMENT; BEFORE AND AFTER IMPROVEMENT
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1asaer Roz2d to be Constructed
==rcn Ro24 to be Improved

133l Expressway

“——— Existing Road

At Sevond Lirkze and its Related Road (Option)

FG, 1-10. RECOMMENDED ROAD NETWORK (STUDY AREA)

tigaennd

Expressaay
Existing Rord

FIG. 1-11. RECOMMENDED ROAD NETWORK (MPIB)
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4-2  Public Transpor( Development Plan

The public transport system should be im-
proved and developed in line with the overall
transport slrategics.

Exclusive bus fanes should b¢ in-

troduced on the following roads:

— Jatan Tebrau

-~ Johor Bahru-Pasir Gudang
Southern Link (see Fig. 1-12).

Bus transport services should be im-

proved in the following ways:

a. reorganizalion of routes and
schedules;

b. provision of appropriate bus stops
and stands;

¢. reaovation of and additions to ex-
isting bus flects,

3. An innovative transit system should

be introduced between the CBD in Jo-
hor Bahru and Pasir Gudang,

From the point of view of quality of
service and transpoil ¢conomy, a long
distance line-haul system should be
provided by a scheduled bus system
while the mini-bus should be in-
troduced to the routes between tegion-
al towns and low-density area; i.e.
Kulai, Kota Tinggi and Ulu Tiram
based roufes.

L
ENISTING AND PROPOSED ROAD
PROPOSED RATLWAY LINE FOR PORT
— — = PROPOSLD DOUBLE ¥RACKING
amany RLCOMMENDED BUS LANE

PASIR
. GUDANG

¥IG. I-12. RECOMMENDED BUS LANE TO BE INTRODUCED




5. The future demand for railway com-
muler services will nol be sufficient to
make double tracking financially via-
ble. However, if the Malayan Railway
is (0 undertake double tracking as a
part of a system of nationwide dou-
ble tracking, commuter services be-
tween Johor Bahru and Senai/Kulai
should be introduced.

6. Passenger and freight demands for a
railway extension to Senai Airpord is
expected (o increase in the future.
Therefore, a railway extension from
Senai to Senai Airport should be con-
sidered within the framework of na-
tional development sirategies.
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The results of careful economic and finan-
cial analysis show that the introduction of a
new transit system between ¥ohor Bahsu and
Pasir Gudang is viable. However, this system
will be needed after 1995 when the Johor
Bahru- Pasisr Gudang Corridor will have be-
come highly developed. Therefore, this issue
should be te-examined through the monitor-
ing of the increasing traffic volume on roads
and the increasing number of residents (o be
settled in the Johor Bahru-Pasic Gudang
Corridor. 1t is also suggested that land be
reserved in this corridor for the eventual in-
troduction of this system (see Fig. 1-13).

JOHOR
BAHRU

SR 0
e EMISTING AND PROPOSI D ROAD
------- PROFOSED RAILWAY LINE FOR FORT
ws e~ PROPOSED DOUBLE TRACKING

mans PROPOSFD NLW TRANSIT WAY OR BUS WaAY b4

LT

FIG. 1-13, LONG-TERM PUBLIC TRANSYORT PLAN
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4-3 Transport Terminal Plan

Two types of transport terminals are pro-
posed in the Terminal Plan, Their locations
are shown in Fig. 1-14.

A. FREIGHT TERMINAL

The major function of a freight terminal
is to effect the (ransfer of goods from one
transporl mode to another, for example feom
ratlway 1o roadway or from inter-city lorny
to inira-city lorry, so as (o impiove transposl
efficiency.

The location of the proposed terminal is
the Kempas Site, which has an easy access to
MPIB and Pasir Gudang via either the trunk
roads such as the Toll Expressway and the
Port Access or the railway hnes.

B. PASSENGER TERMINAL,

The main purpose of a passenger terminal
is to connecl various transport modes in var-
ious directions for the passengers’ con-
venience.

The Tebrau Site which is located on the
outskirts of MPJB is reccommended for a bus
terminal, and the Ceniral Market Area,
prelerably the existing taxi afea in the CBD,
is recommended for a passenger terminal
complex.

The Study Team reviewed the MPJIB urban
reconstruclion project in the Central Market
Area and ascertained that this terminal com-
plex plan is compalible with the MPJB
proposal.

The proposed passenger terminal complex
can funclion as a transfes center for intermo-
dal passengess using buses, taxis and railway
and also as a shopping complex.

The bus terminal at Tebrau will senve main-
ly inter-regional and intea-regional buses.

sunien Expressway
Railway

Main Roads
Freight Terminal

Passenger Terminal

FiG. E-14. PROPOSED LOCATION OF TRANSPORT TERMINALS




4-4 ‘Traffic Management Plan

I. The interim traffic control scheme in the
Central Business District (CBD) of MPJB
should be implemented at the carliest pos-
sible time. The implementation of this
control scheme will ensure on effective
and smooth traffic flow.

. In order to ensure an effective and smooth
traffic flow, the interim circulation road
system in some areas should be established
as soon as possible. Based on the circula-
tion plan, the following measures should
be implemented:

a. parking prohibition on primary distri-
butors;

b. channelization at key intersections;

¢. institution of a one-way system in con-
gested areas.
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3. Inorder to improve the present disorder-

by traffic caused by mixed traffic, the fol-

lowing measures should be undertaken:

a. marking of road lane demarcation
lines;

b. scparation of lanes by vehicle type,
¢.g. one for high-speed vehicles and
others for motorcycles and bicycles,

. A traffic signal system is recommended

as the most suitable measure for achiev-
ing higher traflfic capacity on primary dis-
tributor roads in peripheral and suburban
areas as well as in the CBD (see Fig. [-15).

QO EXISTING
@ PROPOSED

g g

« TRAFFICSIGNAL INSTALLATION PLAN
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5. In order to improve pedestrian facilities,
the following should be installed:

a. sidewalks;

b. pedestrian crossings, especially in

front of the causeway;

¢. shopping mali;

d. pedestrian signal lights.
It is suggested that Jalan Wong Ah Fook be

opened exclusively to pedesirians as a pedes-
teian mall even if on a part-time basis (see Fig.

butor and district distributor roads;
b. one-way system in congested areas;
¢. adequate traffic signs and marking;
d. provision of pedestrian facilities.

. Information boards for roads related to

the causeway should be instatled at stra-
tegic point to improve the information
system for causeway traffic which is at
piesenl inadequate.

1-16). 9. In line with the beautification program
. . and implementation of the circulation
6. jrhe following traffic facilities should be plan in the CBD, Sungai Sepget should be
installed, based on standards. covered in order to accommodate road-
a. traffic signs; way and pedestrian facilities,
b. lane markings;
c. traffic signals with improved visibili- 0. In order to achieve (raffic safely and

ty; the existing traffic signal system
should be reviewed.

. In order to improve the present and fu-
ture {raffic situation in congested as well
as newly developed areas, implementation
of the following traffic regulatory meas-
ures is recommended:

smooth traffic flow, the following medifi-
calions of road facilities should be un-
dertaken:

a. removal of obstructions on roads in
the CBD; i.e. electric poles on Jalan
Wong Ah Fook and Jalan Segget;

b. wideaing of the roadway at the point

where Jalan Tun Abdul Razak and

a. parking prohibition on primary distri- Jalan Tebrau merge.

P Eaisting Sile Wak
'uzn-a‘:‘ Fins Food I'u’
. :" ‘ * Ersticg Pedediian Briige
£00M TR PropseEaikeg Pedeitiiaa Crossieg
< 2 . 220 . 3 +5 T Brotlem Lizks Lo te Froviled aith Pelestian S;2-¢

FIG. I-16. IMPROVEMENT OF PEDESTRIAN FACILITIES IN CBD, MPJB
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4-5 Pretiminary Causeway Layout Study

The Causeway Renovation Project, which
is aimed at reducing traffic congestion at the
Johor Entsy and Exit Point (JEEP), was for-
mulated by the JEEP Contmiittee and was im-
plemented in October 1983. However, this
Renovation Project is expected (o nicel the
traffic demand only until around the year
1937.

The Study Team, therefore, conducted the
prelimirary causeway layout study on a long-
term basis. There are four (4) concepls in the
proposed causeway layoul plans: -

a) Concepl A: horizontal éxpansion.
b) Concept B: second-deck.

¢} Concept C: site relocation.

d) Concept D: second linkage.

As the result of a preliminary study of these
alternative concepts from the traffic engineer-

ing and transport economy points of view;
Concept C {site relocation) is found to be
better than Concepts A or B. This is be-
cause with Concept C the causeway traffic can
be dispersed away from the central area of J o-
hor Bahru; the plan based on Concept C is
also flexible in its phasing and provides wider
spaces for the enlry and exit poinls,

Altesnative concept D is to construct a se-
cond linkage belween Johor Bahru and Sin-
gapore at some other poini. This loo is
feasible in terms of traffic engincesing and
transport economy points of view, but fur-
ther Tnvestigation of its socio-econosmic, po-
litical and environmeatal implications should
be carried out.

On request of the Malaysian Government,
the Steering Committez has however finalized
that Concept A (horizontal expansion) is to
be employed in the Master Plan and Peasibil-
ity Study.
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3. PROJECT PRIORITY IN THE MASTER PLAN

Based on economic, Yand-use, traffic and
environmental studies, implementation priori-
ty should be given to the following plans and
projects.,

{1} Road Conslruction and Impraovement

a) Widening of Jalan Tebrau into a six
(6)-lane road.

b} Construction of Johor Bahru~Pasir
Gudang Southern Link, including the
widening of Jalan Bakar Balu.

¢) Construction of the eastera segment
of the Inner Ring Road including the
Lorry Route.

d) Construction of the Tol! Expressway
Access with the Fast Coasta! Road of
MPIB,

¢) Construction of Senai-Ulu Tiram
Road.

) Upgrading of the East Coast Federal
Road between Port Acvess and Kota
Tinggi.

2) Upgrading of Federal Road between
Senai and Pontian.

(2) Public Transport Improvement

a) Improvement of bus services.
b) Improvement of bus/taxi transport
facility.

¢) Fieet improvemenl.

d) Improvement of fare and pricing
policy.

¢) Improvement of management and
operations.

(3) Urban Transport Terminal

a) Construction of bus terminal and/or
integrated passeager terminal.

b) Construction of Lorry Terminal
and/or consofidated freight terminal.

(4) Traffic Engineering and Management.

a) Implementation of the Causeway
Traffic Dispersal Scheme ia the cen-
tral area of MPJB.

b) Implementation of Circulation Plap
in the central area of MPJB.

¢) Improvement of pedestrian facility.

d) Improvement of traffic signal system.

¢} Construction of off-streel parking fa-
cilities.

f} Improvement of other traffic manage-
ment measures.

(3) Causeway Traffic Improvement.

a) Establishment of Long-Term Cause-
way Plan.






PART I

FEASIBILITY STUDY
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. PREAMBLE

As meationed in Pari I, the Study Team
has established a list of high priority trans-
porlation projects, namely road construction
and improveneal, public transport improve-
menl, traffic engineering and management,
urban transport tersninal and Causeway in-
proveiment.

Asthe Government of Malaysia has agreed
with the list, the Study Team has conducted
a feasibility study for a package of four (4)
listed projects, namely the road construction
and improvement projects in Johor Bahru and
ils conurbation.

The selecied projects (hereinafter referred
to as “‘the Project”’) include the following
packages:

a) Johor Bahru- Pasir Gudang Southern
Link,

b) Causeway Traffic Dispersal Scheme,

¢} Johor Bahru Toll Expressway Access
Road,

d) Inner Ring Road including Lorry
Route.

The widening of Falan Tebrau was identi-
fied in the Master Plan Study as the most ur-
genl project. Jalan Tebrau was originally
proposed as a four (4)-fane dual carriageway
by the Public Works Department. However,
taking into consideration the large volume of
future tsaffic predicted and the need to im-
prove the qualily of the environment along
this primary distributor, a six (6)-lane dual
carriageway for the section between Tebrau
Interchange (Kp 0 km 000 m) and Paadan
Bridge (Kp 6 km 770 m) was proposed in the
Master Plan Study. The method applied in the
feasibility study is iflustrated in Fig. 11-1.

Subsequeat to Steering Committee discus-
sions, it was decided [0 base the feasibility
study on the following premises,

1) Widening of Jatan Tebrau.

The widening of Jalan Tebrau into a
six (6)-lane road recommended in the
Master Plan Study, is the most urgent and
indispensable Yohor Bahru project. Con-
sequently, this widening project is expect-
ed to be implemented within a few years.

7 Causeway Renovation Plan,

The Causeway Renovation Plan, which
is intended to reduce traffic congestion at
the entry and exit points, was compleled
in October, 1983. The Short-Term Cause-
way Dispersal Scheme will be formulat-
ed on the basis of this renovation plan.

J) Long-Term Causeway Plan.

The Long-Term Causeway Layout
Plan, formulated by the Study Team, in-
cludes four (4) alternative conceplts.

a. Concept ‘A’ — horizontal expansion
b. Concept ‘B’ — second deck

c. Concept *C’ — site relocation.

d. Concept ‘D’ — second linkage.

Based on traffic and transport en-
gineering and transport economic studies,
Concept ‘D’ and Concept *C’ were judged
supertor to the other alternatives.
However, the Steering Committee decid-
ed to employ Concept *A’ as a premise in
the Feasibility Study.

4) Toll Expressway,

The Tol} Expressway which connects
Johor Bahru and Ayer Hitam is expected
to be completed ia 1986. 1L will be a four
(4)-1ane road with provisions made for ex-
pansion to six (6)-Janes.

5) Port Access.

The Port Access is expected ta be com-
pleted by the year 1934,
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2. THE JOHOR BAIHRU-PASIR GUDANG SOUTHERN LINK

2-1 Project Characteristics

The Johor Bahru~Pasir Gudang Southern
Link as planned in the Master Plan Study is
expected to promote on-going and planned de-
velopment projects alongside the Southein
Link, to provide an appropriate communica-
tion mcans between Johor Bahru and Pasir
Gudang and to meet present and future traffic
demands.

Taking into account the above-meationed
concept, the Southern Link is thus, charac-
terised as an Intra-Urban Primary Distributor.

The Southern Link will be chasacterized by:

a. partial controlled acvess;
b. prohibition in piinciple of at-grade in-
tersections;
¢. provision of service roads;
d. prohibition in principle of U-tusns;
e. beawliful landscaping.
However, the extension of the Southern

Link of Jalan Larkin- Jalan Kebun Teh —
can be defined as a District Distributor.

FIG. H-3, ALTERNATIVE ROUTES
OF SOUTHERN LINK EXTENSION »

2-2  Alternative Roudes

Bascd on fietd investigations, topographic
and waler depth sounding surveys and the
socio-environmental survey made along the
Project Road, four {(4) altesnative roufes for
Section ‘2’ and two (2) alternative routes for
Section 3’ have been established in this Study.

The alternatives have been evaluated by a
comparalive analysis of the following factors:

a. topographic condition

b. hydrological condition

<. construclion cost

d. impact on housing development
¢. flow of teaffic

For the Southern Link, it is concluded that
Route ‘B’ for Section’2’ and Route ‘B’ for
Section ‘3’ are the most feasible and accept-
able (see Fig. 11-2).

For the Southern Link Extension, Route
*A’ is considered more acceptable and feasi-
ble than Route ‘B’ even though staggered
junctions remain al the interseclion of Route
‘A’ with Jalan Tebrau (see Fig. 11-3).

FIG. I1-2. ALTERNATIVE ROUTES OF SOUTHIERN LINK
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2-3 Design Characteristics

(1) Geomelele Deslgn Standards (2) Cross-Sectional Design

The Malaystan Design Standard, ASSHTO From the traffic and technical studies un-
and the Japanese Design Standard are the ba- deetaken, it is concluded that the carriageway
sis for the design of the Project. The design for the Southern Link should be ultimately
standards adopted are showa in Table 11-1. consteucted as a six (6)-Jane road with four

(4) fanes constructed in the first stage; the car-
riageway for the Southern Link Extension

. : should be a four (4)-1ane road (see Fig. 11-4).
H-1. GFOM _I-,TRIC DESIGN STANDARDS

¢ Johor Bahru # Southern Link

Unit — Pasir Gudang Extension
Southern Link

Design Speed Kmfhr 8¢ 60
_ Carsiage way width L m 365 335

Median width m 3.00 - 1000 2.00

Shoulder width

Right Shoulder m 0.50 050

Lelt Shoulder m 200--2.50 200

Maximum Gradient % 4 6

< 60M L »

SOUTHERN LINK & o_ - 30M S

SOUTIERN LINK
EXTENSION >

FIG. 114, TYPICAL CROSS SECHON(ULTIMATEPLAN): SOUTHERN LINK ANDITS EXTENSION
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(3) Intersection and Interchange Plan

From the traffic and engincering sludics un-
dertaken, it is concluded that eight (8) grade-
separated interchanges should be construct-
ed ultimately for the Southern Liak and its
Extension {sec Fig. 11-5).

In order to relieve traffic congestion at the
intersections of Jalan Kebun Teh with Jalan
Larkin and Jalan Datuk Jaafar/Jalan Abad,
it is recommended that the intersection im-
provement plan be implemented as soon as
possible.

@ 3

AL Alternative B

.o"'...

»
TP L L

b 7.3

— Interdberges B and Cace Exgent-
&J late Constroctad in it Jalan
Tebrza Wideniog Proiect

— Itadsrge Dsapantofite T
Exgeessezy Access Proit

FIG. 115, INTERCHANGE PLAN ON SOUTHERN LINK AND 11S EXTENSION



(4) Bridge Design

The resulls of a study of an alternative
bridge for Tebrau River show that a precast
3-span continuous box girder bridge with a
clearance height of twelve (12) meters is
preferable (0 a low level bridge, due mainly
to consideration of navigation for dock repair.
The total length of the recommended bridge
is 680 meters, of which 60 meters represent
the length of the main span.

In addition, the construction of four {4)
minor bridges and one (1) minor bridge for
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the Southern Link and its Extension respec-
tively is recommended (see Fig. 11-6).

The standard specifications for bridges and
other structures of the Malaysian Design
Standard, together with the British Standard
and the Japanese Design Standard, are used
as the principal guidelines for structural
design,

The design tive load (o be adopted for the
design of bridges is used for either the design
HA loading or design HA loading combined

with the design 1B loading of foriy-five (45)
units.

LI S S S T 2o

e CONGAPORE

b Rekcd Badyed = XM A
."@ Mz Rale sy = ol T Q = N
h Beide LasoM —_—————— N > 4 Mrg Bolgo B = 2NN
R\ 7 seut s | s

5 vesixeazaveL=-mu

£

FIG. 11-6. BRIDGE PLAN ON SOUTHERN LINK AND JES EXTENSION
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2-4 Project Cost and Economic Analysis

(1) Project Cost

The project cost for the Southern Link as
a six (6)-tane road is estimated to be M$178.5
million; as a four (4)-!ane road it will cosl an
estimated M394.2 million, The project cost for
the Southern Link Extension will total M$19.6
miltion (Table 11-2).

{2) Economic Analysis

The econosmi¢ analysis of the alternative
cross-sectional plans is shown in Table H-3.

The economic indicaters show that the Pour
(4)-L.ane Plan is economically more feasible
than the Six {6)-Lane Plan if this road is
opened {o (eaffic in 1989, However, if the
opening Lo traffic is postponed for five (5)

- years, the economic feasibility of the Six (6)-

Eane Plan is greater than the Four (4)-Lane
one. Consequently, it is recommended that the
Southern Link be constructed as a four {4)-
tane road by 1989. The optimum year for ex-
panding the Southemn Link from four {4)-
lanes to six (6)-lanes is 199§ (sce Fig. 11-7).

TABLE -2, SUMMARY OF THE PROJECT COST

[ d3re]
legd Le=d Corstraceica Cost Is o

Faa of R52d LE Y Total Foocg Local
A=} xe) Crss | &4 37 Crtioe S=% Tl Cr—reny Cecewy
Fedioe Batry - Pasiz Gntacg LT £ 753 » 137,73 ] HLE ] 131597 1565825 138,541 T6ESY 111,437

Sen Lk [1]) 31 8) [T 3Ty [13%] axy L4 T) ®13)
Smfema Uik (xXirmate plan) §-lie 155 s3H 12331 10,39 171545 174412 10205 1#? 211
Son et Lk (v gaz) £ lee 1$5) 5331 $5843 333 58542 1143 35652 $7.331
Somtes Uk Excesica £-Lye 17 5158 [ X3} 135 3479 13330 SA 10188

Notes: 1)  Total Psoject Costs are Caloubited Based on the Ultimate Pian.

2)  Figuresin Brackels aze Percentage to the tota) Project Cost.

3}  Fizures with * represent partizl leagth

FABLE1I-3. ECONOMIC INDICATORS
OF JOHOR BAHRU—PASIR GUDANG

SOUTHERN LINK

Pian i Man?2

4ane Glane
B/C Ratio 3.24 308
Nei Present Value

(M$7000) 187,319 287,185
Internal Rate of
Return (%) 29 282
Notes: 1) Project Life: 20 yeass

2
3)
%)

Discount Rate: 129
Opening Year: 1959

under the Four(4) — Lane Plan.

The Southern Link Extension is classified

£

2

]

-

=

<3

of

]

g V4 : e S lire Faa

£ / [ .
20! // o o 1750 Baeli

1985 90 01 92 03 94 05
Evpanson Yeur

FIG. H-7 OPTIMUM EXPANSION YEAR
OF SOUTHERN LINK
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3. CAUSEWAY TRAFFIC DISPERSAL SCIIEME

3-1 Planning Area

The tsalfic dispersal scheme proposed here
is intended to disperse the Causeway traffic
and the central area traffic and to modernize
the traffic facilities in the central area of Jo-
hor Bahru. The road sietwork considered in-

_cludes primarsy and district distributors and
ntajor circulating roads within the defined
central asea — an area flanked by the Inner
Ring Road, Jalan Yahya Awal and Jalan Ayer
Molek (sec Fig. 1E-8. 11-9).

This scheme proposes a Short-Term Action
Plan until 1990 and a Long-Term Plan until
the yecar 2000.

FIG. I1-8. PLANNING AREA FOR CAUSEWAY
TRAFFIC DISPERSAL SCHEME

FIG. 11-9. ROAD NETWORK YOR CAUSEWAY TRAFFIC DISPERSAL SCHEME
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3.2 Traffic Problems

(1) Existing Traflfic Problems

The existing traffic problems such as traffic
congestion on roads and at intersections,
weaving and merging problems and others
have been identified in the defined planning
arca (sce Table H-4).

FABLE H-4. EXISTING TRAFFIC PROBLEMS

Categories of Peoblem Problem Sections!Intersections

1 Traftic Congestionon ~ a. Jalan Wong Ah Fook, between Jalin Station and
Roads Tebsau Interchange with a congestion degrce of
1.22
b. Jalan Tebrau beiween Jalan Yahya Aldatar and
- Jalan Sforey with a coagestion degree of 1.38

2 Traffic Congestion at 2. Intersection of Jalan Tun Abdul Razak with
Intersections Jalan Siation

b. Intaisection of Talan Wong Ab Fook with Jalan
Station with a congestion degree of 1.08

¢. Intersection of Jalan Wong Ah Fock with Jatan
Segset

3 Weaving Probkems &, Jalan Selat Tebrau beiween Causewsy Entry
Point and Jalan T. Duke.

b. Jalanp Ibrahim between Jalan T. Duke and Jalan
Wong Ah Fook

<. Jalan Sawmill, around the soundaboul

d. Jatan Wong Ah Fook aear Tebrau Interchange

€. Yalan Tebrau between Tebraw Interchange and

Jalsn Storey

4 Merzing Problems 2. Jalan Tun Abdul Razak from Jalan Laskin and
Jalan Tebrau.

5 Specific Problems 2. Awaiiing vehicles to exit point on Jalin Tun
Abdul Razak

b. Awailing vehicles to Lory Custom on Jalan
Bukit Meldrum

¢. Adverse effects on Jatan Limba Kuba and
Jalan Ak Stang along the Lorry Roule

Notes:
) Congestion Dezree on Roads = Traftic Volume/Road Capacity
2} Congestion Degree on Intersections = Turning Moverment of Traffic VolumefIntersection Capacily



(2) Anticipated Aggravation of Traffic
Problems in the Fulure

If specific traffic improvement schemes are
not implemented and traffic demand con-
linues to rise, the existing (raffic problems that
have been identified are certain to become
even worse by 1990. The congestion rate on
Jalan Wong Ah Fook for example, will reach
as high as 1.5 while Jalan Storey, Jalan Lum-
ba Kuda, Jalan Ah Siang and Falan Trus will
have a congestion degree above 1.0. Weav-
ing and merging problems and long queucs
of vehicles waiting for custom clearance will
increase.

‘These anticipated problems are summasized
in Table H-5 and illustrated in Fig. 11-10,
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::m“ ma  T0f0c Cocgotiva ca Roxd

Te2ffar Corgotion 28 Inlersecton
Wenirg Protkes

m Mergirg Frodices

@ Spedifc Protioms Poit

FIG, 11:10. FORESEEABLE TRAFFIC PROBLEMS AROUND 1999
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TABLE Ji-5. ANTICIPATED TRAFFIC PROBLEMS AROQUND 1990

[tems of Problems

1 Tealfic Congestion on
Roads

Problem SectionsfIntersections

. JalanWong Ah Fook beiween Jalan Tbrahim and

Tebrau Intecchznge with a congestion degree of
1.47
Jalzn Tun Abdul Razak beiween Jalan Station

and Tebrau Interchange with a congestion degree
of 1.18

<. Iztan Storey with a congestion degeez of 110

d. Jalan Lumba Kuda with a copgestion degree of

1.36

. Jalan Ah Sianz with a congestion degrez of

1.10

. Jalan Trus between Jalan Md. Noor and Falan

Ungku Puan with a congestion degeez of 1.10

e

f.

2 Trafiic Congestion a
al Intersections

b

<

. Intersection of Jalan Wong Ah Fook with Jalan

Station with a congestion degrez of 1.36

. Intersection of Jatan Md. Noor with Jalan Trus

with a congestion degree of 1.16

. Intersection of Jalan Ayes Molek with Jalan

. Gertak Merah with 2 congestion degree of 1.03

. Interseclion of ¥alan Lumba Kuda with Jalan

Storey with a congestion degrez of 1.50

3 Weaving Problems

. Falan Selat Tebraur between Causeway Entry

Point and Jalan T. Duke.

- Jalan Tbrahim between Jalan T. Duke and Jalan

Wong Ah Fook.

. Jalan Sawmill, around the soundabout
. Jalan Wong Ah Fook near Tebrau Interchange.

. }alan Tebrau beiween Tebrau Intecchange Jalan

Storey.

4 Meiging Problems

- Fatan Tun Abdul Razak from Jalan Laskin and

Jalan Tebiau.

5 Specific Problems

. Awailing vehicles to exit point on Jalan Tun

Abdel Razak.

- Awailing lorries to Lorry Cusiom on J3lan Bukit

Meldnim.

. Greates 2dveise effects on Jalan Lumba Kuda

and Jalan Ah Siang afong the Loty Route

Notes: 1)  As for Traffic Congestion, same Delinitions as Meationed in Table [1-4
2} Traffic Sitvations arz Expected to be the without the Shost-Term Actions



3-3 Planning Policy and Strategies

The Causeway Traffic Dispersal Scheme
has the foliowing objectives:

a. the provision of a better, safer and
more scenic transpoit environment in
the central area of Johor Bahru that
will contribute to the creation of a
capital in which people can take pride;

b. theimprovement of existing road and
traffic coOnditions and opesational sys-
tem for an effective road space usage
by the Causeway tralfic as well as the
Central Area’s traffic more effeclive:

c. the construclion of roads and inter-
sections/interchanges (o provide the
most effective road network.

Traflic enginecring and management nieas-
ures as well as seasures for providing infras-
tructure must be adopted and carried out,
bearing in mind these objectives.

‘The planning policy for the Short-Term Ac-

tion Plan is to make the maximum use of the
existing roads and Facilities with the minimum
capilal investment in dispersing teaffic.
For the Long-Term Plan, however, traffic ca-
pacily ntust be increased by the construction
of new roads, interchanges and improvements
of existing [acilitics.

To achieve these objectives, the following
planning steategies for the Short-Term and
Long-Term Plans are formulated.
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{1) Shori-Term Acticn Plan

‘The short-term plan is intended (o deal with
the traffic situation until 1990, when the
widening of Jalan Tebrau will have been com-
pleted.,

1. Modification of one-way system

— Convert Jalan Tun Abdul Razak into
a four (4)-lane one-way southbound
carriageway with contra exclusive bus
and taxi lane.

Jatan Tun Abdul Razak and Jalan
Wong Ah Fook will then form a
paired one-way system.

2. Upgrading of Jalan Wong Ah Fook

— Upgrade Jalan Wong Ah Fook to five
(5)-1are and four (4)-lane carriageways
for the southern section and northern
section respeclively.

3. Improvement and construction of the con-
necting roads

-— Improve Jalan Station to a four (4)-
lane deal conira Row carriageway.

— Construct a road conneccting Jalan
Wong Ah Fook and the contra lane
along Jalan Tun Abdul Razak be-
tween the Tun Abdul Razak Complex
and the Pasar Besar.
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4. Improvement of Tebrau Interchange and — Control of on-strect parking and con-

modification of Southern Interchange. struction of of f-strect parking spaces.

5. Covering of Sungai Seggel. 8. Improvement and construction of a sec-

tion of the Inner Ring Road/Lorry Route

6. Introduction of Area Traffic Signal Con- — the section between Jalan Tebrau and

rol System. Jalan Bukit Meldsum/Lorty Custom
Complex.

7. Other traflic enginecring and management These steategies are schematicatly Hlustrated
measures. in Fig. 1I-11.

— Modification of bus stops along Ja-
lan Wong Ah Fook.

suanusd  Oce-Way Fealfic 1 t0 2 Laces

[ & L] Ad + *

FIG. 1111, SHORT-TERM CAUSEWAY CIRCULATION PLAN
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(2} The Long-Term Plan 2. Interchange Construction

The Long-Term Plan has been formulated — Southern Interchange
to cope with traffic situations after the year
1990. The LongTerm Plan comgrises of road 3. Traffic Engincering and Management

construction and improvement, interchange
constsuction and the implementation of traffic
engineering and management measures, as a
follow-up of the improvement of the Short-
Term Plan.

— Introduction of a one-way system,
resulting in the conversion of Jalan
Duke and Jalan Trus info a paired
one-way system (sce Fig. 11-12).

— Control of on-strect parking and con-
struction of off-strect parking spaces.

— Expansion of the area traffic signal

— Eastern Segment of the Inner Ring control system.

Road including Lorsy Route,

— Jalan Ayer Molek.

1. Road Construction and Improvement

The long-term dispersal plan in the centrat

— Jalan Bukit Meldrum/Jzalan Selat area is illustrated(see Fig. 9 ) inpage 9.
Tebrau/Jalan 1brzhim.

— Extension of Ialan Duke.

”“Iu a

ﬁ

ey TeoWay Traffc 4 Fares znd More

et Twpwyy Traffow 2 Rac<s

! - e .:.A}_
B i P (e W2y Traffic Meioe Coroulesica ’ N e

- _’/,’. 1 Pond
saswes) Oo-Wiay Traffic Miooe Craclasoa . ”z".o.; T = U
= ® a4 ¢+ & ° & g

FIG. IE-£2. LONG-TERM CAUSEWAY CIRCULATION
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34 Profect Cost and Feonomic Analysis

(1) Project Cost

The project costs for the Shorl-Term and
Long-Term Plans are estimated 1o be M$15.0
miltion and M$26.9 million respectively (see
Table 11-6).

(2} Economic Analysis

The economic indicators, as (abalated in
Table 11-7, show that both the Short-Term Ac-
tions and the Long-Term Plan are economi-
cally feasible, although, the Shori-Teérm

Actions are relatively more feasible.

TABLE IL-6. SUMMARY OF THE PROJECT COST

(s M3000)
Legth Land Coogractica Cost ta ts
of Road Ang1xitxog —_ Totsd Feceiga Locad

am) Cost Rozisay Seractuze £ Tois? Cesierny Conency

Cezsenzy Tra¥ Dispeisal .45 3376 I$433 L6054 38552 41923 16,448 25,453

Sctezme (§C} 116) $7.8) 9210 (L0508 Mmn (605)
$iql - Term 309 o $.31? 3131 §5c48 15045 6AT4 3574
Eocg — Teex £33 3,316 b AL} 14,323 NEM 26359 2576 16,936

Netess 1) Total Project Costs zie Caloubtad based on the Ultimite Plan
2) Figuresia Brackels zre Percentage of the Total Project Cost.
3) Figures with * represent pariial kemgth

TABLE H-7. ECONOMIC INDICATORS
OF CAUSEWAY TRAFFIC DISPERSAL SCHEME

Shost-Term
Actions Long-Term Plan
B/C Ratio 458 165
Net Present Value
(M8'000) 34,792 41,627
Intesnal Rate of
Return (%) 433 190

Notes: 1) Peoject Life: 20 years
2) Discountrate: 124
3) Ogpening Yeas: 1989
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4. JOIIOR BAHRU TOLIL EXPRESSWAY ACCESS ROAD

4-1 Project Characteristics

The Toll Expressway Access as planned in
the Master Plan Study is expected to dispeise
the traffic coming from and going to the Toll
Expressway,

The Toll Expressway Access is therefore de-
fined as an Infra-Urban Primary Disteibutor.

This road will be characterized by:

4-2  Alternative Routes

Alternative routes for sections 2 and 3 of the
proposcd access road, based on the resulis of
related field investigations, land-use survey
and traffic study are presented. These alter-
native routes are evaluated on their technical,

a. partial controlled access;

b. limited number of at-grade and/or
grade-separated intersections;

¢. prohibition of U-turns except at limit-
ed median openings;

d. beautiful tandscaping.

socio-environmental and economic perfor-
mances. The results of this analysis show that
Route ‘B’ of section 2 and Route ‘A’ of sec-
tion 3 perform best (se¢ Fig. 11-13).

HG. 1113, ALTERNATIVE ROUTES OF TOL1, EXPRI:?SS\\‘A\' ACCESS ROAD
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4-3  Design Chasacleristics

(1) Geometric Design Standards

TABLE I1-8.
GEOMETRIC DESIGN STANDARDS
FOR TOLL EXPRESSWAY ACCESS

Design Speed km/h 80
Carriageway ﬁ
Width M 3.5
Median Width u -
Shoulder Width

Right Shoulder M 054

Left Shoulder M 200-250

(2) Cross-Sectional Design

The carriageway of this Expressway Access
Road is to be a four (4)-lane carriageway and
its typical cross section, shown in Fig. 11-14,
is designed taking inlo account site conditions
and the projected traffic volume,

Maximum Gradient % 4
S | ¢ || S ey
75 _,e 10, 5 T_,_io ,i‘ 25 |
l:.’ Q5 5
28 7 o 1, 23445,,3)
r_r-f,
33INY |

ag

R S —

HG. I1-14. TYPICAL CROSS SECTION OF THE TOLE EXPRESSWAY ACCESS ROAD



(3) Interchange Plan

The construction of two (2) grade-scparated
interchanges for the Access Road is recom-
mended; the one tocated where the Toll Ex.-
pressway Access and the Toll Expressway
intersect with Jalan Pandan is (o be a partial
service interchange {see Fig. 11-15).

At this interchange, the first stage, which
includes the construction of rampways be-
tween the Toll Expressway and Jatan Pandan,
is expected to be implemented by the High-
way Authority of Malaysia in line with the
Toll Expressway Project.
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The other interchange which intersects the
Toll Expressway Access with the proposed
Southern Link is to be a three (3)-leg inter-
change to be so constructed as to make pos-
sible its future modification into a four (4)-leg
fype.

(4) Bridge Design

The Toll Expressway Access has two (2)
smal bridges with a total length of 30 mcters
over Sg. Selubong and Sg. Tampoi. A pre-
stressed concrele bridge is recommended.

é_ I | ! Sotoices Brife 1 = XM

Seioed Sage

Fos &

Epury
Aciess

Sout e
Lk

0 500 1000 1500,
H 4 H .

FIG. M-15. RECOMMENDED INTERCHANGYE/BRIDGE PLAN
YOR THE TOLL EXPRESSWAY ACCESS ROAD
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4-4  Project Cost and Feonomic Analysis

{1) Project Cosl

The project cost for the Toll Expressway
Access is estimated (o be M$50.9 million
although the total length of this road is only
1.99 kitomeiers. This is due {0 the high cost
of construcling an intersection (sec Table
11.9).

() Economlc Analysls

The economic indicators show that it will
be economically premature (0 open the Toll
Expressway Access to traffic in 1989 (see Ta-
ble 1I110).

However, it will be cconomically feasible
if the opening to traffic is postponed until
1992 (sce Fig. 11-16).

TABLE H-9. SUMMARY O THE PROJECT COST

G M0
Lok Lot Coasreca Cox I» s
Faa ol R:=2 Agierie -— Toral Focega Loscat
(3 Cost S cae S2%-Tord Cezey Cooey
To8 Enjreicnsy Axven L £ 3133 4353 15.14% 45547 35 1 32851
3.7 (41£) [EaR}] 135 8) £35 35 %531

Notes: 1)  Total project costs are calculated based on the ultimate an
2}  Eiguresinbrackels are percentage 1o the tolal project cost.

3)  Fazures with * represent partial length
43 ( ) =% to the o3l Cos

TABLEI1-10. ECONOMIC INDICATORS
OF TOLL EXPRESSWAY ACCESS

Opening to Opening Lo
Traffic in §1989 Traffv: in 1992
B/C Ratio 090 1.02
Nef Present
Vahue (M$000) ~2.983 381
Internal Rate of 106 122

Retuin (%)

Notes: - 1) Project Life: 20 years
2) Discount Rate: 122

14}

7 JO

L

Internal Rute of Return

T T P TR LT T

i ] L ] :u L] ]
1389 90 ‘91 92 '93 ‘04
Opericg Yeur
FIG. 11-16. OPTIMUM OPENING YEAR
OF TOLL EXPRESSWAY
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5-1 Plan Characteristics

The Inncr Ring Road is planned as a Dis-
trict Distrsibutos in order to collect and dis-
tribute the traffic entering and leaving the
ce¢ntral area of Johor Bahru as well as to car-
1y causcway traffic.

The road will be characterized by:

a. uncontrolled access, but with restrict-
ed teaffic crossing at minor intersec-
lions; provision for access to and from

the Inner Ring Road;

b. provision of grade-separated intersec-
tions with major radial roads;

¢. prohibition of U-turns except at Bmit-
ed median openings.

In order to reduce adverse torry traffic im-
pacts in Yohor Bahru, pasticularly its centrat
atea, an exclusive lorry route or lane is
planned.

5-2  Alternative Routes

(1) Inner Ring Road

The resulis of field investigations, topo-
graphic surveys and ftraffic and socio-
environmentat studies have led to the proposal
of four (4) alternative horizontal aligaments
for section *17; two {2) alternative vertical
alignments for section’2’; three (3) alternative
horizontal and two (2) alternative vestical
alignments for section ‘3’ of the Inner Ring

Road {see Figs. 11-17, i1-18).

These alternalives are evaluated on their
technical, socio-environmental and econom-
ic performances. The results of this evalua-
tion indicate that Route ‘C’ for section ‘I1”,
vertical alignment Plan ‘B’ for section *2°,
Route ‘B’ and vestical alighment Plan B for
section ‘3’ are the most feasible and accepta-
ble alternatives.

s B e—— —— |
e

FIG. I1-12. ALTERNATIVE ROUTES OF INNER RING ROAD
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SECTION 2 (AN YAHYA AsAL - AN JGBRAU!

gt - o
£23 )
I3 £ 2
N Ciad p‘g}ﬁﬁ
(s
30 N i-,;
20 q I e
k- - T —
131 H - —— -
§ Eq N Fidu A o Py AY el
1 < A [ e ' : ¥ 11
HHH st R it HHHLH
o {HTHE HHH T Hy : ' 54
] I'H HH H1 o I53 X 1
1 FESAFIEILRT Tl Hily i1k i yir
IES R R f il
4] H A THRHH il FHFH  Er T H M T EHRRINL
5 20 3

BECTE: Fion €,.56%a 3, % ¢ seadicin
of Pion A od 8
Loy waffic oy, Fon & digret
P swrogte €5 oud Pon 8 oigrowre

SECTION 3 (AN, TEBRAY — AN BUGT VMELORLM

fiin
| [

FIG. 11-18. PROFILE OF SECTIONS 2 AND 3



65

5. INNER RING ROAD INCLUDING 3L.ORRY ROUTE

{2) Lorry Route

For the Lorry Route, four (4) alternative
alignments are proposed for evalualion (sce
Fig. 11-18). A comparative analysis of the
technical, socio-environmental and econom-
ic performances of these alternatives show
that Route *D’ which would accommodate the
lorry traffic in the section between Jalan Tun
Abdul Razak and Jalan Bukit Meldrum on

the Inner Ring Road is superior to the other
alignments.

AN AT ——————
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G, 1-19. ALTERNATIVE ROUTES OF LORRY ROUTE
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5-3 Design Characleristics

(1) Geometrie Design Standards

TABLE IE-11. GEOMETRIC DESIGN STANDARDS
FOR INNER RING ROAD AND LORRY ROUTE

(2) Cross-Sectional Pesign

Several alternative cross sections of the fn-
ner Ring Road including the Eorsy Route have
been proposed based on the projected traffic
volume, the elements of cross-sectional com-

_ o Janer Ring ponents and socio-environmental aspects {see
Unit Read ® Lorry Route Fig. 11-20}. The results of the studies show that
- : the carriageway of the castern scgment of the
Design Speed Knm/h 60 40 Inner Ring Road (that is, the section between
::;ﬁgewa" m 3325 3.75 Jalan Tun Abdul Razak and Jalan Bukit Mel-
Median Width - 300 - d_ruml Lorr?' Custom Compl_ex) should be ul-
Shoulder Width limately a six (6)-Jan¢ road with the center two
Right Shouldes m 0.50 _ (2) lanes designated as the Lorry Route while
Left Shoulder m 200 0.75 the carriageway of the western segment of the
Maximum Gradient &, 6 6 Inner Ring Road (the section belween Jalan
Abu Bakar and Jalan Tun Abdul Razak)
should be a four (4)-lane carriageway (see
Fig. 1£-2Q).
40M
»
EASTERN X
SEGMENT 5 1 9 ¢ 12 b 9 y—3 )
. | o
JEIwC 2 % JAVER,
Sice For For For Sida
Wak Passengar Cor Losry Rossengar Cor, on?k
WESTERN
SEGMENT

FIG. 11-20. TYPICAL CROSS SECTION (ULTIMATE PLAN) OF THE INNER RING ROAD
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{J) Interseciion and Inferchange Plan (4) Bridge Design

Five (5) grade-_sepa[atcd interchanges are The Inner Ring Road including the Lorry
to_ be cqnslluc(cd u_ltlmately for the Innes Route has two (2) bridges, one 135 meters long
Ring Road/Lorsy Route (sce Fig. 11-21). The over Jalan Wadiltana, The most economical
mtercha_ngc at the junction of the Inner Ring pre-stressed concrete bridge 1ype is recom-
Road with Jalan Tebrau is expected to be con- meaded.

slrucled as a part of the Jalan Tebrau Recon-
struction Project.

I 1 l.\!';'a;-m ESazs Beidee L= 155M

I 2' Fa. WadjiHra BSfpe L= 1M
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FIG. 11-21. LOCATION OF BRIDGES/INTERCHANGES AT THE INNER RING ROAD
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54 Project Cost and Economic Analysis

(1) Project Cost

The project cost for the Inner Ring Road
inctuding the Lorry Roule is estimated to be
M$92.7 million, of which M$67.3 million is
allocated for the eastern segment of the In-
ner Ring Road with the Lorry Route, and
M$30.5 million for the western segment
(without the Lorry Route) {seec Table 11-12).

(2) Fconomic Analysis

The economic indicators of two (2) alter-
nalive ¢ross-seclion plans — a four (4)-lane
situation and a six (6)-lane situation in which
two (2) fanes are exclusively for lorsy teaffic

— are shown in Table 11-13. The econoinic
indicators show that plans are economically
feasible.

The economic analysis by section also
shows thal castern segment of the Inner Ring
Road including the Lorey Route, for both
four {(4)-Janc and six {6)-lan¢ sitvations, is
more feasible than the western segment. For
the castern seginent, the four (4)-lane plan has
a higher economic¢ indicator than the six (6)-
lane plan (sce Table 1E-14).

These results suggest that the eastern seg-
ment should be constructed as a four (4)-fane
road at the first stage and expanded to a six
(6}-lane at a sccond stage.

TABLE 11-£2, SUMMARY OF THE PROJECT COST BY SECTION

i X§EL)
Legh [EL] Cozsremina Cost i Is
[ 5] of Bzl Alguiics Torad Forga Tooed
A=) Cosr Roalszy Srate S Toesd Crzexcy Cuzescy
inmes Rir g Roed Tl g LEE T S5 552 35153 3714 i385 $1574 ¥y 15,137 72512
Loy Rxce 1M [R5 13137y fe2 R ] {303 155 (14
Frcera $epme (5500 Fay) $- Lize 3z 24333 14537 B2 9.2 1332 47,255 $7.242 (151} ]
st Rrg T Tatrar — 4-Lae 243, 1439574 1333 L3 133 p2 4311 2543 13,432
B Matr o e gle)
Westeop Srgmamt 4Lz 225 i3,7% 3317 11647 17.€%4 334 LI b Rk ]

Notes: 1)

Totad Project Costs are Cakulited based on the Etimate Plan

2} Fizures inbrackets are Perotataze 1o the tolal Project Cost.

3) Fizures with * represent partiad berzth.

TABLE E-13. ECONOMIC INDICATORS OF

INNER RING ROAD INCLUDING LORRY ROUTE

TABLE II-14. ECONOMIC INDICATORS OF
INNER RING ROAD INCLUDING LORRY ROUTE

Plan | Plan 2 Western .
{41 — tasc) {4 & 6 - lane) Segment l:asle_sfw Segment
—- 4 - {ane 4-lane 6 line
B,C Ratio L1317 1.73 - — —_— —
" BJC Ratio 116 247 20§
el Present - L
: 37,236 43,363 Net P —_—
Vahe (~“S m) > et Present ;
: Value (M$'000) 2?32 35546 42352
Internal Rate 26 190 — -—
of Return (%) : : Internal Rate
, of Reun(z) 10 263 225
Notes: 1) Project Life: 20 yeass
2) Discount Rate: 12% Notes: 1) Project Life: 20 years

3) Opening Year: 1989
4) Pian )z enlirely 4 — fane
Plan 2: EasteanSepnient 6 — lane;
Western Segment 4 - lape

2} Discount Rate: 1255
3} Opening Year: 1959



6-1 Framework of the Evaluation

The cconomic evalvation analysis employs
the following three economic indicators:
a} Internal Rate of Relurn (1RR)
b) Net Present Value (NPV)
¢) Bencfit Cost Ratio {B/C Ratio)
The evaluation is made on the assusnp-
tion that the project roads will open to traf-
fic in 1939 aad that the project tife witl
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be 20 years at a discount rate of 12%. [n com-
puting the cost of the projects, tax compo-
nents, the cost of unskilled labour, the foreign
exchange rate and market value of Govesn-
ment land are taken into accouni. Study
process applied in the economic evaluation is
llustrated in Fig. 11-22.
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6. PROJECT EVALUATION

6-2 Summary of Economic Analysis

The results of the economic analysis are
summarised in Table I1-15. Both the 4-fane
and 6-lane plans proposed for the Southein
Link are feasible, although the former is more
feasible than the latter. Howeves, if the open-
ing to traffic is delayed for aboul 5 years to
1994, the 6-lane plan is superior (sce section
2-4).

Similar resvlts are found for the Causeway
Traftic Dispersal Scheme, with the short-term

plan more feasible than long-term plan. On
the other hand, the Toll Expressway Access
Road is not feasible, because it would be
premature to open it to traffic by 1989, The
Inner Ring Road shows favorable economic
indicators for both alternative plans. Fusther
analysis for the eastern and western segments
shows that a2 4-lane or 6-lane road for the
eastern segment is more feasible than the
westeen 4-lane road (see section 5-4).

TABLE #-15. SUMMARY OF ECONOMIC ANALYSIS

Net Preseat Value Internal Rate

P ied i H
roject BCRatie " \is'000) of Return (%)
Johor Bahew ~  Flan | 324 187319 329
Pasir Gudang i
Southein Plan 2
: 3as 287,185 282

Link 6 lane

Shoit Term
Caueway Traffic  Plan 4.38 34,792 33
Dispersal o -
Scheme ng leim

Pian 1.65 41,627 190
Toll Expressway
Access Plan 1 090 -2,953 10.6

Pian 1

A i) 1.57 31,236 216
The lanes Plan 2 — _
Ring Road ian

(4 &6 1) 1.73 43363 190
Notes: 1) Project Life: 20 years

2} Discount Rate: 12%
3} Opening Year: 1959

4) Eastern Segment - 6 lanes, Western Sezmenl — 4 lanes



6-3 Sensitivify Analysis

A sensitivily analysis is undertaken to see
how the economic feasibility of the Project
is affected by changes in socio-economic in-
dicators, project costs and project benefits.

As mentioned in Part I, the economic
growth {arget set in the Fourth Malaysia Plan
may nol be attained due to the recent world-
wide economic recession. Therelore, the sen-
sitivity analysis assumes the bleakest economic
framewosk projected, by which the original
economic largel is attained about (7) years af-
ter the year 2000. This means that other socio-
cconomic largeis such as population, employ-
ment and household income will also be
delayed for seven (7) years.

1

6. PROJECT EYALUATION

The various benefit and cost factors used
in the sensitivity analysis include a 20% in-
crease of the total project cost and/or a 20%%
decrease of the project benefit.

The results of the analysis are shown in Ta-
ble I1-16. ¥ is found thal both the four (4)-
tane and six (6)-lane plans for the Johor
Bahru-Pasis Gudang Southern Link, the Long-
Term Causeway Traffic Dispersal Scheme and
the Eastern segment of the Inner Ring Road
including the Lorey Route remain economi-
cally feasible in all the cases examined.
However, the Toll Expressway Access can be
economically justified when the opening years
of the road is set al after 1992.

TABLE 11-16. SUMMARY OF SENSITIVITY ANALYSIS

Project ; fnner Ring Road
Package GI{:.OI E;;Ohn;!_ P';i_‘:k Causeway Tell including Loay
udang uthern Lir Traffic EXP{E'}S\\?)’ Route
Dispersal feois
4[’13&25 Gﬂa{fm SCS};:;;E Access Western Eastern
7 (Lonz-Teim) Ring Ring
Case 4 — Lane 6 — Lanz
1. Origira) Plan 324 287 1.65 090 1.16 208
2. ?yearsdelay in
Socio Economic tar- 266 1.98 141 072 093 1.71
gel Attainmient
3. 20 percent
Increase of Project 270 257 1.34 015 097 170
Cost
4. 20 pescent
déicrease of Project 259 247 £ 32 072 093 1.64
Benefit
5. 20 percent increase
of the Project Cost
and 20 percent 2.6 206 1.10 0.60 0.77 136
deceease of the
Progct Benc it
6. 20 percent incease
of the Project Cost
and 7 years delay 2.23 1.65 1.17 063 0.78 143
in Target
Allainment

Notes: 1. Project Life: 20 years
2. Discount Rate: 1258
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6. PROJECT EYALUATION

Sensitivity Analysis for Long-Term Causeway
Relocation Plan

Another brief sensitivity analysis for the
Long-Term Causeway Traffic Dispersal
Scheine and the eastern segmenl of the Innes
Ring Road including the Lorry Rouleis made
assuming that the Causeway Site Relocation
Concepl, proposed in the Preliminary Cause-
way Layout Plan*, is implemented.

The results of the economtic analysis are
shown in Table 11-17, which indicates that
even if the Site Relocation Concept is adopt-
ed, the Long-Term Dispessal Scheme and both
plans for the eastezn segment of the Inner
Ring Road including the Lorty Route are still
economically feasible.

TABLE 11-17. ECONOMIC INDICATORS OF LONG-TERM CAUSEWAY LAYOUT PLAN

Lonz-Tesrm
Causcway
Traffic
Dispersal
Scheme
B/C Ratio 172
Net Present Yalue
(35000} 49 810
Internal Rate of
Retusn (%) 190

Eastern Segment of the Inner Ring
Road including Loy Route

4 - lane 6 — lans
2971 2405
41,719 48,164

308 226

Notes: 1) Project Life: 20 years

2) Discount Rale: 12%

¥ The Preliminaty Causeway Layout Plan was foimulated by the Study Team in February, 1983,
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6. PROJECT LVALUATION

6-4 Projecl Priority

The projects were screened out by com- (2) Second Priority

parative weighting in terms of development,

traffic and socio-environmental factors as well a. Widening of the Southern Link into
as the results of the economic evaluation, and a six (6)-lanc road,

given priority into three ranks in the follow- b. Widening of the eastern segment of
ing order (scc Tables 11-18, I1-19). the Inner Ring Road with the Lorey

Route into a six (6)-lane road,

(1) First Priority ¢. Implementation of the Long-Term

Causeway Traffic Dispersal Scheme,
a. Construction of the Johor Bahru-

Pasir Gudang Southern Link as a four (3) Third Priority
{4)-Jane road, .
b. Construclion of the castern segmenl a. Constcuction o_flhe western segment
of the Inner Ring Road with the Lor- of the Inner Ring Road
ry Roule as a four (4)-lane road, b. Construction of the Toll Expressway
c. Implementation of the Short-Term Access

Causeway Traffic Dispersal Scheme.

TABLE I1-18. COMPARATIVE WEIGHTING OF THE PROJECTS

1 2 3 4 5

Sovio-
Economic  Development  Envitonmenisl  Traffic  Summation
Amlysis  Consideration  Consileration  Aspect

}. Johor Bahru — Pasir Gudang

Southera Link
— 4 — Lane Plan 0 1
— 6 — lane Plan 2 3 0 0
2. Causeway Traffic Dispersal Scheme
- Short-Term Action 3 2 1 2
— Long-Tesm Plan 2 1 i 1 h
2. ToM Expressway Access 0 i 0 4] 1
4. Inner Ring Road including Lonry
Route Fastein Segment
— 4 — Lane Pian 3 2 0 2
— 6 — Lane Plan 2 0
Western Segment L] 1 -1 0 1
Notes:  The Rating of each Aspect is as Follows:
3. Economic Analysis  3: Highly feauble. €. SovioEnvironmentat 1 Net benefit
2: Feasible Consideration 0 Balame
L: Fairly (casible —1 Nel dishenefit

0: Least feasible

d. Taaffic Aspect 2 Urgenily required
1 Fairly urgent
0

Not urgent

b, Development 3 Significantly effective
Consideration 2 Modesately effective
1 Lowly effective
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6. PROJECT EYALUATION

TABLE 11-19. SUMMARY OF ECONOMIC INDICATORS BY PROJECT AND TS PRIORITY

Economnic Indicators

Project Plan Net Priority
H
Present - o
B/C Ratio  IRR T
Value (MS q ot
million)
Johor Bahiu — Pasir Gudang
Southern Link
Southern Link and its
Extension 4 — Lane 187319 324 129 1
Southera Link and its
Extension 6 — Lane 287,185 308 282 2
Causeway Traflic Dispersal
Scheme
Shott — Tesm Action 34,792 458 435
Lonz — Feim Pian 41,627 1.65 19.0 2
Toll Expressway Access 4 — Lare -2.983 090 106 4
Innes Ring Road including
Loiry Route i
Eastein Segment with Loory Route 4 — Lane 35,546 247 268 i
Eastern Segment with Lorsy Route 6 — Lane 42352 2.04 225 2
Western Sezment 4 — Lane 2932 1.16 140 3

Notes: 1) Opening to traffic is asssmed to be in 1959,
2) Discount rate is 12%
3) Project life is 20 years
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7. PROJECT IMPLEMENTATION PROGRAM

7-1  Program Structure

Judging from the priority of the Project
and the financial standing of the Government,
the Psoject should be implemented according

{1) Phase }: 1985 — 1990

}. Yohor Bahru-Pasir Gudang Southern

Link

a. Construction of the Southern Link,
encompassing the section between Ja-
fan Tebrau and the planned cloverleaf
interchange on the Port Access as a
four (4)-lane road.

b. Construction of the Southern Link
Extension {Jalan Kebun Teh) as a four
(4)-lanc road.

(2) Phase 11: 1991 — 1995

1. Johor Bahru-Pasir Gudang Southein

Link

a. Wideaing of the Southesn Link, en-
compassing the section between Jalan
Tebrau and the Pasir Gudang Pori,
into a six {6)-lane road.

b. Construction of eight (8) grade-
separated interchanges

2. The Long-Term Causeway Traflic Disper-
sal Scheme.

to the following schedule. The details by phase
are illustrated in Tables 11-20 to 11-22.

2. Implementation of the Shori-Term Traflic
Dispersal Scheme

3. Consiruction of the Inner Ring Road with
the Lorsy Route, encompassing the sec-
tion between Jalan Tebrau and JFalan
Bukit Meldrum or the Losry Custom
Complex as a four (4)-lane road.

3. The Inner Ring Road including the Lor-
ry Roule.

a. Construction of the Inner Ring Road
with the Losry Roule (i.e. the section
between Jalan Tun Abdul Razak and
Jalan Tebrau) as a six {6)-lane toad.

b. Construciion of the Inner Ring Road
(i.e. the section between Jalan Yahya
Awzal and Jalan Tun Abdul Razak) as
a four (d)-lanc road.

<. Widening of the Inner Ring Road with
the Lorey Route (i.¢. the section be-
tween Jalan Tebrau and Jalan Bukit
Meldrum or Lorry Custom Complex).

(3) Phase 11: 1996 — 2000

1. Construclion of the Toll Expressway
Access.

2. Construclion of the section of 1the Inner

Ring Road beiween Jalan Abu Bakar and
Jalan Yahya Awal.
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2. PROJECT IMPLEMENTATION PROGRAM

TABLE I1:20. RECOMMENDED IMPLEMENTATION PROGRAM FOR PHASE 1

Number Total

Year

1985 1986 1987

1988

1989 1530

L ———— e,

Pioject of Lenzth
Lare tkm)
1. Johot Bahru — Pasir Guding
Southern Link
a. Southern Link, section baiwean 4 1453
Falan Tebran 2nd Port Acovess
b. Scathern Link Extlension 4 247
. Short — Term Causewzy Dispeisal - 309
schemie

- Innet Ring Road inchrding Lorry

Roafe sovtion between Jalan Tebray 4 245
and Jabn Bukit MeMum/forsy )
Custom Complax

(XS EEIT RN T

TABLE H-21. RECOMMENDED IMPLEMENTATION SCHEDULE FOR PHASE I

Nummbey Total

of Length

Lane (km)

Year

1931 1992 1993

1924

1935

1. Johor Bahirw —~ Pasr Godang

Southesn Link

a) Wideainz of Soathesa Link,
saction beiween Fzlan Tebrag and & 18.39
Pasisr Gudzng Port

b) Construction of 8 Grada— — -
Separated [nterchanzes

2. bLong — Term Causeway Tiaffic ~ 437

Dispersal Scheme

Y. Ianer Ring Road inchiding Lory

Ronte

2} Inner Ring Roxd with Lony
Roate s2oticn belween Iahin 456 | & 1.3
Yzhiya Awal and 32%2n Tebraa

b) Widening of Inner Ring Road with
Loty Roate section betweea 6 244
Jatan Tebraa and Jalen Bukit
MM romfLony Custom Complex

Sxavsmnam

TABLE H-22. RECOMMENDED IMPLEMENTATION SCHEDULE FOR PHASE I

Nupbea Tolal

=+vrvxeLand Acquisition
Constsuction

Yezar
of Leagth
Lare (m) 1936 13917 1938 1593 2600

E. Toll Expressway Access 4 399 TTTTTTCT stmasann
2. Ianes Ring Road, sectionbetwzen eeeeeaes ececees

J2lan Aba BaXar 20 3200 Yahya 4 160

Awal

Noles: ~------ Detaited Enginesring



72 Investment Program

(1) General Investment Program

Based on the implementation schedule, the
investments requirements for the Projects are
estimated for detailed enginecring service,
land acquisition and compensation, and con-
struction of roadway and structure. They are
divided into foreign and local currency and
are presented in 1983 prices. Overall invest-
ment ¢ost of all the projecis requires
$388,642,000, of which $144,976,000,
$167,328,000 and $76,338,000 are allocated
to phase I, phase H and phase 111 respective-
Iy (sec Table 11-23). Annualinvesiment ¢osts
by phase in detail is illustrated in Table 11-24,

{2) Toll System for the Tebrau Bridge

Since the Johor Bahru-Pasir Gudang
Scuthera Link is to be an Intra-Urban
Primary Distributor, the road, whichisto be
principally constructed by the Government’s
Development Fund, should be toll-free for
traffic.
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1. FROJECT IMPLEMENTATION PROGRAM

"The economic evaluation recommends that
the Southern Link should be implemented as
soon as possible. After it has been implement-
ed, development along the Sohor Bahru - Pasir
Gudang Corridor will almost ¢ertainly be
promoted,

However, because of the Government’s
financial situation, the early implemeatation
of the Southern Link appears difficult.

In this Study, therefore, toll application on
the Tebrau Bridge of the Johor Bahru - Pasir
Gudang Southera Link is examined to deies-
mine whether or not the capilal cost of the
Tebrau Bridge can be reimbursed and how
long reimbursement may take.

According to a preliminary firancial anal-
ysis on toll application on the Tebrau Bridge,
the capital cost is expecied (o be reimbugsed
within (10) years of the opening of the Bridge
to traffic.

The Study Team suggests that the possibil-
ity of toll application on the Tebrau Bridge
be furthér examined as one soutce of capital
when this road project is implemented.

TABLE -2}, TOTAL INYESTMENT REQUIREMENTS BY PHASE

Detaited Land Construction Cost
Engineeting  Acquisition and Total

Phase Service  Compensation Cost Roadway  Structure  Sub-Total
Phase |
1985 — 1990 1929 27,019 73674 40,354 114,028 144976
Phase 11 Q
199t — 1995 14475 15,157 31580 114,116 147695 167,128
Phase I
1996 — 2000 1,590 13,345 30,236 30867 61,103 76,318

TFotal 10,294 55,521 1371490 185,337 3223821 388,642

{In Thousand § at 1983 Prices)
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7. PROJECF IMPEFMENTATION PROGRAM

TABLE H-24. ANNUAL INYESTMENT REQUIREMENTS BY PHASE 157000}

Detailed Land Construction Cost
Year Engineering Acquisition and Total
Saivice ConmpensationCost  Roadway Structure Sub-Total

1985 752 752
1986 2,130 4,993 1,010 4,622 5,632 12,755
1987 1,047 15916 2,020 4,622 6,642 23.605
1988 4073 16,539 12,152 28,691 32,764
1989 2037 26,841 12,590 39431 41,468
1990 27,208 6,368 33,576 33,576
Total 3929 - 279019 13,674 40,354 114028 144976
1991 4,172 3376 5,557 5.557 13,105
1992 303 11,781 5,947 27416 33363 45447
1993 8,933 35,582 44,515 44,515
1591 9,350 32504 42,154 42,154
1995 2,350 12,757 22,107 22,107
Total 4415 15,157 33,580 114,116 147,696 167,328
i996 1.890 1,590
1597 13,245 13,345
998 6,048 12,347 18,395 18,395
1999 12094 12,347 24441 24411
2000 12,094 6,173 18,267 18,267
Tolal 1.890 13,345 30,236 30867 61,103 76,338

Note:  The Construction Cost Includes the Cost of Construction Supervision.
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APPENDIX 1.

LIST OF MALAYSIAN AND JAPANESE GOYERNMENT

OFFICIALS CONCERNED AND STUDY TEAM MEMBERS

1§ LIST OF MALAYSIAN MEMBERS OF THE STEERING AND THE TECHNICAL

COMMITTEE
(1) STEERING COMMITTEE

¢ MASTER PLAN

Chairman Y.B. Tan Sri Ishak bin Pateh Akhir
Chaicman Mr. Ali Abdul Hassan

M. Ismail bin Mohamed
Seiretary Mr. Annuoar bin Khabar

Mis. Faridah Mohd. Ali

Mr. Elaguppillai Balasubramaniam

My, Ghazali bin Bujang

Mr. Shigeru Komae (Colombo Plan Expeit)

Mr. Yoon Shee Leng

Mr. Shamsuddin bin Che Mat
Mr_Mezat Amir Nordin

Mrs. Teh Zawahir '

Ds. Shahir bin Nasir

Mr. Zainnudin bin Mohamad

¢  FEASIBILITY STUDY

Economic Planning Unit (EPLS)
Y.B. Tan Sri Dato® Sallehuddin bin Mohkamed
Mr. Ali Abul Hassan bin Sulziman

Miss Siti Hadzar bte Mohd. Fsmail

Mr. Lim Boon Kang
Me. Jumail bin Mohamed

Mr. Annuvar bin Khabar

Mis. Farida bie Hj. Mohd. Al

Economic Planning Unit, Prime Minister’s
Depariment

Economic Planning Unit, Prime Minister’s
Department

Economic Planning Unit, Prime Ministers
Depastment

Economic Planning Unit, Prime Minister's
Department

Economic Planning Unit, Prime Minister’s
Department

$igh Planning Unit, Ministry of Works and
Ultilities

Highway Planning Unit, Minictry of Works and
Utilities

Highway Planning Unit, Ministry of Works and
Utitities

Public Works Department

Miniutry of Transport

Road Transpoit Depariment

Town and Country Planning. (Federal)

State Plarning Unit {Johor State)

Town and Country Planning (Johor State)

—  Director Genesal

—  Senior Director, Infrastsucture
and Pubdlic Utilities Section

—  Depoty Director, Infrastruclore
and Public Utilities Section

—  Diseclor, Technical Section

—  Principel Assitant Direclor
Infrastructlure and Public
Utihitizs Section

—  Assistant Dicector,
Iafrastauctese and Public
Unilities Section

—  Assistant Director,
Infrastsucture and Public
Litilities Section



Ministsy of Transpord
Mr. Shamsuddin bia Che Mamat

Road Transport Depariment (Headquatiers)
Mr. Megat Amir bin Nordin

Ministry of Works
Mz, Lamicn bin Sawiyo

Ministry of Foreign Alfairs

My Hassanuddeen bin AbS. Ariz
Bighway Planning Unit (HPU)
Mr. Elaguppiltai Balasubramaniam
Mi. Ong Eng Poz

Mr. Shigero Komae

Public Works Depariment (Headquarters)
Mr_ Chew Swee Hock

Mr. Han Joke Kwang

Implementation and Coordination Unit (ICU)
My Lim Wea Sze

M1, Annizs bin Mohd. AntT

Town and Counlry Planning Department {Headquarters)
Mrs. Teh Zawahir

M. P. Gunaghan

Directorate of National Mapping
My, AbJul Mijid bin Abdul Hamid

State Economic Planning Unit, Johor
Ds. Shahir bin Nagy

Mr. Abdul Eatif bin Yusof
Pubtic Works Deparinwal, Johor
M. Edward Cheah Bian Siew

Town and Counlry Planning Depariment, Johor
M. Zainuddin bin Mohanmnmed

Minicipal Council, Johor Bahru

Mr. Mohd. Noh bin Wbrahim
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Assistant Secretary, Land
Transportl Division

Director, Public Service
Vehicles Division

Assistant Seceetary,
Development Division

Assistant Secretary

Director
De puty Director
Colombo Plan Exgert

Senior Eagineer, Design
Section

Senior Engineer, Pesign
Section

Director, Infrastructuse
Dividien

Senior Engineer, Infrastructure
Division

Director, Urban Division

Senior Assistant Director,
Urban Divizion

Beputy Director,
Topographical Survey Division

Deputy State Sevretary/
Director

Assistant Director

Director

Birector

Engincer
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(2) TECHNICAL COMMITTEE
® MASTER PLAN

Technical Committee, Government of Malaysia

Chsiinian Y B. Dato Sulaiman bin Mohd Noh
Chairman Ds. Shahic bin Nasir

Seceelary Mr. Hamsan bin Saringat

Secrelary Mis. Zainze ble Abdul Jali

Y.B. Dato 1lj. Abd. Kadir bin Hj. Samon
Y.B. Dato Haji Nasir bin Mohd. Diah
Y.B. Dato Abdul Razak bin Abdullah
Mr. Annuar bin Khabar

Mr. Edward Cheah Bian Siew

Mr. Yoon Shee Leng

M. Zainuddin bin Mohamad

Myr. Ghazali bin Bujang

My, Hiroshi Nakajima
(Colombo Plan Expest)

Mr. Ghazali bin Hj. Rasid
Mr_Hamun bin Baba

e FEASIBILITY STUDY

Technical Committee, Government of Malaysia

State Secretary Office, Johor
Y.B. Dato” Sileiman bin Mohd. Noor

State Economic Planning Unit, Johor
Dr_Shahir bin Nasir

Mr. Abdul Latif bin Yusof

State Development Offsce
Ms. Harun bin Baba

Municipal Council, Johor Bzhru
¥Y.B_Dato’ Ishak bin Mohd. Yusof
Mi. Mohd. Noh bin Ibrahim

Land and Mines Depariment, Johor
Y.B. Datin Paduka Fatimah bte Abdullah

Police Department, Johos
Y.B. Dato® Jaafar bin Abdul
M¢. A. Savapathy

State Secretary, (Johor State)

Depulty State Secretary, (Jehor State)
State Flanning Unit, (Johor State)

State Phaaning Unit, (Johor Srate)

State Land and Mines, (Johor State)
Police Depariment, MPJIB

Town Council; MPJB

Economic Planning Unit, Kuals Lumpur
Public Works Deparment, (Johor State)
Public Works Department, (Federal)
Town and Country Planning, (Johor State)
Highway Planning Unit

Ministry of Works and Utilities

Hizhway Planning UNit

Ministsy of Works and Utilities
Read Transport Department, (Fohor State)
Developmient Oftice, (Johor State)

—  State Secretary

— Dxpuly State Secretary/
Ditector

~  Assistanl Director

—  State Development Offices

—  Depuly Chairman
—  Emincer

—  Directos

- Chief Police Officer
- Chief of Traffic Pivision



Economic Planning Unit (EPU)
Mr. Annuar bin Khabar

Highway Planning Unit (HPU)
Mr. Efaguppiltai Balasubramaniam
Mr. Ong Eng Poe

Mr. Shizeru Komae

Public Works Department (Headquarters)
Mr. Han Joke Kwang

Public Works Preparmeat, Johor
Mr. Edward Chezh Bian Siew

Touwn and Country Plarining Department, Fohor
Mr. Zainuddin bin Mohamad

Road Transport Depastment, Johor
Ms. Abdul Rakman bin Lsmai

Structure Plan Unit, Johor
Mr. Lee Kee Teck
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— Assistant Direclos

—  Direclor

— Depuly Director

— Colombo Plan £xpert

--  Senior Engineer

—  BDirector

~  Director

- Digectos

t-2 MEMBERS OF JAPANESE SUPERVISORY COMMITTEE

* MASPIER PLAN

Supervisory Committee, JICA, Government of Japan

Professor Professor Moriyuki Hirose
Mr. Takeshi Shiina
M:_Hiroshi Yamano
Mr. Yasatake Inoue
Mi. Taro Kaji

¢ FEASIBILITY STUDY

Supervisory Committee, JICA, Govemment of Japan

Chaiiman Professor Moriyuki Hirose
M. Takeshi Shiina
Mr. Tsuyoshi 1liyakaws
Mr. Tetsvo Matsumura
Mr. Yasuyuki Tanaka
Coordinatos Mr. Nobuyoshi Iwasaki

Meisei Univessity

Ministry of Construction

Project Manager

Urban Developiment Public Corporation

Ministoy of Censtruction

Ministry of Constiuction

Meizei University

Ministry of Construction

Uiban Development Public Corporation

Ministry of Constiuction

Mipistry of Construction

Japan Intenational Cooperation Agency
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{-3 MEMBERS OF STUDY TEAM
® MASTER PLAN

Japanesé Expent

Team Leades Mr. Kokuro Hanawa
Project Coordinator Mr. Toshio Kimura
Mr. Hideaki Hoshina
Mr. Toshisada Katsurada
Mr_Koji Saito
Mr. Hiroitsu Yamakawa
Mr_Seiichird Yamazaki
My Susumu Nigo
Ms. Tadashi Heida
M:. Masato Ohno

Malaysian Countespart

Mirs_ Aishah bte Qthman
Mr. Nohamuddin bin Nordin

¢  FEASIBILITY STUDY

Team Leader M:. Toshio Kimura
Mr_Hideaki Hoshina
Mr. Toshisada Katsirada
Ms. Koji Saito
Me. Kokuro Hanawa
My Mikio Higai
Mr. Michimasa Takagi
Mr. Hi%aro Nishimura
Mr. Hiroshi Nakamura
Mr. Juxji Yasui

M1 Katsumi Ichikawa

Traffic Engineering and Management
Tsansport Economy

fand Use Planning

Transport Planning

Road Planning

Public Transport Planning

System Analysis

Fraffic Engineering

Commodity Flow

Environmental Analysis

Transport Planning. Highway Planning Unit

Transport Planning. Road Transpost
Dy partment

Transpost Feonomy

Landuase Planning

Transpoit Pianning

Hizhway Planning

Traflic Engincering and Management
Bridze Enginearing

Highway Design

Traffic Engincering

Traffic Engineering

System Epgineeling

Geotechnical Engineering



APPENDIX 2,

1, Enlroduclion

The widening of Jalan Tebrau into a four
{4)-tane dual carciageway proposed by JKR
compriscs the following three (3) packages:

Package I: Pandan Bridge and its approaches
seclion

Kp: 6 K770 — 7 K 040 Length: 0.230 km
Package 2: Pandan Dridge to the intessection
with Jalan Masai

Kp: 7 K 040 — 9 K 420 Length: 2.380 km
Package 3: Tebrau Interchange to Pandan
Bridge

Kp: 0 K 000 -— 6 K 770 Length: 6.170 km

Package 1 has already boen condructed and
as for both Package 2 and Package 3, the
detailed engineering design has been complel-
ed revently. However, in the understanding that
the projected future traffic demands, as indi-
caled in the Masterplan and Feasibilily studies
following she construction of the Toll Express-
way and the developmenl of the Sohor Bahiu
— Pasir Gudang Corridor, will surpass the ca-
pacily of the proposed four{4)-fan¢ Jalan
Tebrau, a six(6)-lane carriageway was recom-
mended in the Master Plan Study. As interest
in the wideaing of the Package 3 section into
a six{(6)-tane carrtageway was shown by the
Governmenl agencies concerned, the possibil-
ity of widening Jalan Tebrau was ¢xamined in
the Progiess Report (1) (November, 1982). In
the Report, it was concluded that the widen-
ing of Jalan Tebrau into a six(6)-lane carsi-
ageway is technically and socially possible
within the reserved fouriy{(d0) melers
right-of-way.

The Drafl Final Report of the Feasibility
Study on Road Constriuction and Improve-
ment Project in Johor Bahru and its Conur-
bation has already been submilted to the
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Government in November, 1983. The Study
stressed (hat it is necessary to upgrade the road
system in the Cenlral Area of Johor Bahru
simultaneously with the widening of Jatan
Tebrau into a six(6)-lane carriageway.

This report, therefore, deals with the prepa-
ration of the implementation programme of
the Jalan Tebrau reconstruction project with
the trafiic dispersal project in the Central Area
of Johor Bahru.

2. Traffic and Social Requirements

1. The roads in Johor Bahru are not suffi-
cieatly developed in conteast with the vr-
banization and the growth of town.

2. Jalan Tebrau in pariicuiar is over-loaded by
heavy tralfic volume which is due lo the
high densily houting developments along
the road. (See Fig. 1)

3. Plan and Design of Jalan Tebrau

1. Jatan Tebsau is planned as an Intra-Urban
Prmary Distributor. This read will have the
following traffic functions:

a. Collecting and distributing traffic which
originates and terminates in the sur-
rounding developed arcas.

b. Dispersing in-coming trafiic from the ex-
isting and_planned major roads.

<. Cauying through traffic to the CBD
from the Fast and Nogth.

2. The typical cross-section adopted for Jalan
Tebrau as a sin(6)-lane road is itlustrated in
Fig. 2
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to Porl Access Road
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3. Planting will be provided at the median and meant for traffic entering from such minor
along the carriageway. roads.
4. An overbridge for pedesteian crossing will 6. Public utitities will be provided beneath
be provided on Jalan Tebrau around the de- service roads or sidewalks.

veloped area. 7. Six{6) grade-separated interchanges inctud-

5. Only feft turning egress and ingress are al- ing the Toll Expressway interchange and
fowed at intersections with minor roads. five(5) signalized intersections are reconmi-
Median openings provided for U-turns are meaded to be constructed. (See Fig. 3)
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HG. 3 INTERSECTION/INTERCHANGE PLAN ON JALAN TEBRAU
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8. The coordinated teaffic signal system is to
be introduced in order to minimize travel
time as well as vehicle operating cost on Ja-
lan Tebrau.

9. Service roads should be provided alongside
of Jatan Tebrav. Bus exclusive lanes should
be construcied for bus stops in order to
avoid disturbance of through traffics, (Sce

' Fig. 4)

{W/0 SERVICE ROAO)
50M
PA *)B “ g Shed
r i | §_lfQ_m
2 A EY & i i T~ 3 L -
S;de Wa!k
3us —>
—» - — e T o ' e it a2 S - _
-, —— - .Y L -
— _— _ —>»
— " e _ —, —
»A B
Section r\‘l\
40!.!
| l<| . - Concfe_!ek
A e 7L o Relaining Wall
lm‘c.,msﬁﬁle

FIG, 4 EXCLUSIVE

LANE FOR BUS STOP




4. Profect Cosl Fstimates

The project cost comprises the following:
a. Land Acquisition and Compensation
b. Construction of Road, Bridge and Inter-
change
¢. Transfer of Public Utilities
These components are quoted in:
a. Poreign Currency
b. Local Cutrency
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The project cost for the reconstruction
project of Jalan Tebrau into a six(6)-}ane road
including the short-term traffic dispersal
scheme is shown in Table §.

The total project cost is estimated at MSIOS
million, while the construction cosf is estimat-
ed to be M$91.7 million and the tand acquisi-
tion and compensation cost estimate is M$10.3

¢ Tax million.
TABLE 1 CONSTRUCTION COST ESTIMAFES (In thousand MS al §983 prices)
O MY 00G)
Lergh La-d Costtratita Cost Ia I
Axgsi . Tofs) Foeega Loce?
) saa Rat U g vemy Tem
> Chargs R ey Cureocy  Qérency
Fin Tebews
Fackage 2 Pardin Brifze — Jia Maei 30 2470 1240 | i} 1,375} I0£D 17559 20 359 p AL ] 12558
Packsze 3 Tetsed IC — Jin Marimesy 1600 4,250 2450 1570 o 2553  18.18) 22359 7431 18453
FinMarizs - Jla B
inMarizam - Jia :. o 1,330 0 149 530 9 LI 15430 1S4 §358 9472
FiaBa¥ar Bav2 - T -
u Exgeesceny 345D 30 13583 1NL,¥ 2 65y 34X 31,3 24852 12572 1938
$=%Totsl §$55) 155 O 5409 2563 513) €£513) 11633 26671 45553
Torsd 2.9 1930 4247 HEW 190 97¥  EXLEFY 91553 Mon 53919
Short-Tern Trff:
Dazerest? Fias 34695 0 5317 0 2,733 0 $50648 3043 6474 ES5H
Gresd Totad 12933 1039 42,717 26600 1363) .13} 92138 53033 13,545 67433
Wates: (B} Coostroction oot incbfes deaded ergaocerie g eost

(2) PR end dosyn of e iyt fermy Sipern plat ame meaSored i chapter J i Aisreport

5. Economic Indicators

Judging from the results of the economic

TABLE 2 ECONOMIC INDICATORS

analysis, the reconstruction project of Jalan
Tebrau is economically highly feasible.

The seasilivily analysis shows that the
project is slill highly feasible even with
a 20 per cent increase of the  project
cosl and/or a 20 per cenl devicase of the
project benefit.

DISCOUNTED BENEFIT

3

(M5 °000) _ 19913
DISCOUNTED COST

15 °000) 91929

B/C RATIO 348
NET PRESENT VALVE N

15 000) 227934
INTERNAL RATE OF RETURN sos

iy 3.

Notes: 1) Opening year is assumed to be 1988
1) Discount rate adopted is 12%
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TABLE 3 RESULT OF THE SENSITIVITY ANAIVSIS

BIC Rati Net Present Internal Rate
i Ralie Value (M$'000) of Retuen (%)

ORIGINAL PLAN 348 227984 385
20% INCREASE OF . . 3
PROJECT COST 250 209,598 °
20% DECREASE OF
PROJECT BENEFIT 2,78 164,001 303
20% INCREASE OF
PROJECT COST and .
207 DECREASE OF 2.32 145,616 259
PROJECT BENEFIT

Nofes: 1) Opening yearis assumed tobe 1988
2) Discount rate adopled is 12%

6. Implementation Programme

The implementation programme is estab-
fished as follows:

TABLE 4 RECOMMENDED IMPLEMENTATION PROGRAMME

1984 1985 19586 1987

- —# —
1. DETAILED ENGINEERING macres
2. LAND ACQUISITION AND
COMPENSATION COST
3. TRANSFER OF PUBLIC UTILITIES e

4. ROADCONSTRUCTION

Based on the above-mentioned schedule, the

annual funding requirements are established
as follows:

TABLE 5 ANNUAL FUNDING REQUIREMENTS (In thousaad MS$ at 1983 prices)

Trarsfer Corstractinon

In In
Acq':sgion l:‘rl:ul—’:(ﬁi; Ul;:;ki Read Intecchange  Badse Totad Total (I_::fi'; lei:y
1924 1,12 379 2,353 243 2,060
1955 8,583 2,315 6330 9257 103N 6611 26159 43488 14463 1B 93S
1986 3,166 18514 10,328 6612 35447 13613 16018 2595
1987 18,514 5,160 22674 23674 98H 1385

Total 19,300 2932 9496 35,781 25,802 13,224 85,310 168,038
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ALTERNATIVE ROUTE STUDY OF EASTERN PART OF

INNER RING ROAD INCLUDING L.ORRY ROUTE

Bascd on the filed investigation and the
land usc and traffic studies conducted, five
(3) alternative routes for the Inner Ring
Road or the Lorty Route have been estab-
lished and presented in Fig, 5,

These alternative soutes are evaluated by
a comparative analysis of the technical,
socio-environmental and construction cost
standpoints.

The results of the comparalive analysis
are shown in Table 6. Consequently, the
following conclusions can be arrived at:

a. Routes ‘A’ and ‘B’ ase not recommended as
they accommodate only for lorry traffic and
inferfere with the development plan of the
Malayan Railway as well as the urban de-
velopment plan of the eastern part of the

Central Area formulated by the Structure
Plan.

b. Route “C’ is the cheapest plan among the
alternatives. However, the implementation
of *C’ will involve a duplicate investment
when the construction of the Inner Ring
Road is completed.In addition, soute ‘C
presents weaving problems at the section be-
tween Tebrau Interchange and Storey Inter-
seclion.

<. Route ‘E’ is also not recommended as this
interferes with the development plan of the
Malayan Railway as well as the urban de-
velopment ptan of the eastern part of the
Central Asea.

d. Route ‘D’ is the most preferable route

among the alternatives even though this has
social problems of distocating people on
this route and the construction ¢ost is com-
paratively expensive.

Fioposad =——
1 Entrr & E—

18P i—
ey
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TABLE 6 COMPARISON OF ALTERNATIVE ROUTES OF EASTERN PARY
OF INNER RING ROAD INCEUDING LORRY ROUTE

<

A L
Length 1370m 260m
g
S  Pas Corstruction of Exciusise Lowy Way Construction of Road frocs Tebery
O feom Kampasto Losey Complen utdizing  Interchange to Solen Bl MeMrum
KTM'S reszne -
Maior Structure sConstruction of New Inteichangz on aCosstruction of Viz-duct gvee Tebrau
Poet Access Raad Iaterctange
4 Recoastruction of § existing roadaay  #Reconsinction of ore (1) soadnay
beidges aceoss Matayan Radaay biidge
H Tl Prodlem No spacific protlem No speaific problem
Z
g Network Corfiguration This ronte w1 oo form part of the  This coute widl not form part of the
= lrnte Ring Rowd. faner Ring Read.
o
[t

[pacts oa Existing UrhayTrenspodt
Facdity

*Tno (2) wates — pipelines are affected
®Five (S)roaduay bridzes are sffactsd

0 (1) m2ter — pip<line is affecied
802 (1) roadaay brilge s affected

Flaxhiiy

Not el
(Servzd miindy for Locry Traffx)

Not Pexhle
{(Strved mainly for Lorry Trifc)

SocieEnvironmuntal Aspect

Nugmbier of Boasing Units affected

$22ucity
(Mostly sprattes Booses)

8 uaits

Impacts on Urban Ersronrnent

e Environmentaly mace preferable
than the othess

& Rzduction of Traffic Congestrncn
ke existing Loary Route

sEnsironmentsTy more preferatle
e ike otlers

&R aztion of traffic congesticn on
the existir g Losny Ronte

Impacts oa Urbaa Devebopaent
Plaain Exstern Pant of Central
Arza

Impacts 0a KTM Developaent
Pian

8 Dsruption of orbin expansisn teaxard
eastern pat of Centsa] Area

. ﬁSrup[im of utban expension toared
easieen past of Cential Asea

slnteifeze nith KIM'S Deserprent
Fia

elnteefece with KTM'S Deszlopaaat
Fin

Construction
Cost

Construciioa Cost

Land Acquisition 3ml Comperiation
ot

Tot2l Cout

Ms 145000620
60X.000

40,500,009

10,100.00x)
63007
16400000

Recormendiion

Not Recompresied

Not Recomme oded
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€

o‘)&

£

3350 m

29%0m

265D m

idening of Jln Stocey into 4 — La2ne

Construction of Lirkaze Betnezn fia
Larkin 204 Jin Tebeay and widening of
Jalin Yahys Aldatas

Construcion of new read from Tehras
Inteschange 10 Jln AN Sisrp

® An overpassing baklze oa fin. Tebrau

sImprovement of Tebrzu inteicharge

#Constraction of 2 major Interchanges

#Constraction of vizduct over Tebraa
Interchange

e'Nidening of Falan AN Siarg

Wearing picblembeineen Tebrao
intercharge ard 3 Storey

No specific problem

No specific problem

Thisronte wourld be formed as Inrer
Ring Rozd

This route is the most preferahle as
gart of the Inner Ring Road

This toute is atle to form garnt of the
Irner Rirg Road bol rather insp
propriate

¢ Some houses affected

8Some houses affected

el wnater-pipelize isaffested

202 (1) pipelun B 2ffected

Flexiblz A hule flexitle beiwezn fatan Larkin and  Flexhke
Jslan Yahyz A=zl
24 gnits 58 units Purits

Enviroruneatally some problems, bat
can be mtizaied

s Ensircamennally som< problems, bat
can b2 mitigaled

aSocially some problems such as

sEmirennwntady oot prefeiahle

peopie’s distocatin
Nowe Noere # Disrupiion of exiting comanunity
and urban txpansion
Noe Nore eInterfere with KTM'S Deselopoment
Pian partially
MS§ 9,203,030 MS 2030000 AS 11,550,000
6350000 15 550,00 9,600,000
15550000 35250000 21 560000

Wot Recomyrended

Recommended

Not Recommeaded
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