. .No. 2

*7fﬁAm%m§%mm B

LERBAGA
LEBURRAYA

TN AT

P, m—

EE ﬁ&ﬁ%ﬁﬂ -

smmmmmmm

B

 mmmpmtmEm

A . EmEERR

 EHBBHEES i
A | -
| o)
B9-139(%%)







w"\\/\

R

1078950111 - !

.
T






LA VTE

% ﬁ*ﬁgﬁﬂ ﬂ%
?3§E

= E B s

L el

ERInEIRH

H I ) W






¥ X

HK@EHMQvv#v7@@ﬁ®%%ﬁ§6%{@®@g@ﬁ%
EEWHEC G AMRNAET I CLERE L, BRBARERS
COMEE ML ko

'j@%%ﬁ$¥mﬁ;1933@12H¢blgggﬁgﬁiﬁﬁﬁ
7o vavENF YV A vs—FvaFrr BRBREFAE L
% A A R IR Lo

WHBR, <147 ERRMEE EBREF> 2 e b Tavs
k¥4 PABEEREL, REROEAFEIRT. S EARE

WEERROBES LR > T

AMEELS, AHBORECSET 5L bic. DVTRBHROE
HYEO—BORBRBI-SCEE2MOLOTH b,

Bpooe. REBAOERCHBALMERBE WLV ATHEO Y
BARMEH L, DIV BRBBOEERT B0 TEH Do

SR TE 1 2 A

I B 125 0 B 36 F
B  Wm A






R AR 2 s
-1.o“%ﬁﬁ%én4b;4mﬁﬁé&@%ﬁvx%A%A@ﬁgﬁ

MBEHETE & % 7 A . 25 % 6 - ﬁ%?%fb& B B 4 3T
;ﬁﬁ%th, Bk AP RRIBE ML, SHUBECOFP LRV LAL D

_ &%Eﬁth%ﬁﬁ&%%&?A%ﬁ§f5/XTA?bﬁmeVZTAQ
CHB R '

Ay &ﬁ%iuaﬁ%&@oﬁé%ﬁﬁ?ao

b)) BB B R X A- X BRMAEREL,

Ce) K3q =KL BB & B IR &&&#ao-

mf

c&ﬁ8ﬁ£96naoﬁ%Wmm\QTQHEWﬁm%mﬁﬁinéo

a) RWEMOEM..
“b)kgmﬁgéﬁmwkmzx
C)QLEmimﬁé%%kkﬁ%o PR
d) BIFOWBHTAEHE BRI AF RS Do
.ae)L%LT$ﬁPﬁ%~ﬁﬁ%?ﬂofhéAéﬁﬁﬁéo
0 R OB R B R S RIB I MY B

, @ﬁ ; %béﬁﬁi995@&1r@&b~&mﬁ%ién1m5ﬁﬁ\
Ao w?ﬁm%é&?%%kmﬁ B SBER Y A F ARBAT B
éﬁa%@%é;&?b6o_ . . .
ﬁE?TL#%éﬂTU%EWTM\%u§ﬁ577w/7—wﬂ % 1 &
Lr*ﬁm;®@0$ﬁ%<\1995$ﬁﬁmmﬁuu1§ﬁﬁ%#&@mb
ST S A 25, BEEBHEMATE LR TOBREIILI LD LY
. énfh%oit§®%@/ZTA%%A¢% kb, HiEHE %r@ZAP'
L Rux% BB SEES N, RENTHROLZAEA SRS C EHBT &, B
.-@ %ﬂ%ﬁb%ML Omfﬁev4/rkhﬁéﬁA%%m%E%ﬁﬁié
 bDTH B, L : : . :
o ?V4/?ﬁ%\@(MHA)ﬁ LA YT ICE Y B AT R
._fit%mﬁgmﬁ&%ﬁbrbo ﬁﬁéﬂéfﬁA@/ZrA®¥mkbﬁf
 ﬁén%vaqua°



3, 0 WEEEBYAFLAORE

1) vaRFAoRE ” . i R B
&LE@/xTAu\%ﬁ@Wﬁ\%m, ﬂ@&w%uf%ﬁaﬁm@4
SOBEL SRS S, ) TRCERINT _, i _
BEoONER, #mﬁﬁ\ﬁﬁ@ﬁ%\ﬁ%ﬁMﬁ ”ﬁmrvt
»Fw—wﬁ~ﬁa%@bf§ Fﬁ@$&ﬁ%%ﬂ%ﬂ%?%$f&%o_
Fﬁﬁﬁ%%m ¢ﬁ®f E4N Fﬂ%gﬁﬁﬁb & EE%%EMMﬁf
ABEHE ﬂb@ﬁﬁ#%%ﬁﬂ%ﬁmﬁﬁﬁvﬁkiﬁféLrﬁéo
%ﬂﬁ#%?ﬁ\jgﬁﬂﬁ\jﬁﬁﬁﬁﬂ%&yﬂ4ﬁm%5?ﬁ%%h
ﬁ#~hx197®§@%wﬁmm%é %ﬂ%ﬁi %& ﬁﬂ%m
R e &T&éo
%ﬁ&ﬁﬁﬁ?ﬁ %ﬁkﬁﬁ ﬁﬁaﬁ@ﬁﬁI?k%bf@ﬁ mﬁﬁ'
%%ﬂﬁ%i%ﬁ?é a%ﬁ&?%%wrﬁéc

2) Eﬁiuﬁ@ﬁ‘é‘%./?\:rix : - TR
Kﬁﬁ@ﬁ%%ﬁkﬁ %h%%ﬁ?%ﬂ%bzoainfhﬁtb ﬁ%
éfﬂ%& ﬁﬁ/xv-l\k!:\ ﬁm%zom%ﬁﬁmzz—fﬁchm‘@*%zﬁ{i;}s@
WREREERL S ﬁﬂﬁ/ZTAébfﬁﬁéhmﬁnﬁﬁbhh '
—-’Jii AL %s A4~ Vs k- Jb/\lbf\'fﬁm{\ = ¢7_/_
NUA EEES. EE2ERUE (RN~ 5y OB EM- ﬁs@ﬁ
'E%HOEWQHPLUS?$D~%o—ﬁm«f/%&ﬁvan49i4€
%E?%vv4v7ﬁ%‘mrﬁéo

3) ﬂﬁ%ﬁ
.%ﬂz_ﬂﬁ&(} A% KL E B O 228 &E’&&Dﬁﬁﬁ’]k%’ﬁﬁﬁ‘%t&blm e
BB, EF A~V s F =N ANAL Y LA, Ba s 5 N GRER
M2 BHORMESL 2T, B R, WO SH SRS ERE SRR
Ahd, REEBEY S — LY TS~ ﬁ%n%nPLusmiﬁmﬂﬁé _
MREERCR ?50MHAﬁﬁ%%@?ﬁﬂf/%&ﬂ7ﬁﬂ4ﬁm4k_
ﬁ\%ﬂ%ﬂmﬁﬁ$%%haﬁf/9 E¥F B, PLUSEMHAOKSH
Yy -WRAWEY S HERKOBABHARNG k5. BECEHI AT
> 3. . . , RIS -



4)

'5)

CmmEmLay

ﬂ%%ﬁﬂ%n%h®%ﬁﬁ‘éﬁhﬁgﬁkiofﬁﬁpﬁ s BB R

féuLbb\afagﬁanamgﬁ EWORE L RRD bOTH Bo A

ﬁf@%ﬁ\Eﬁﬁkﬁﬁﬁﬁv«w%&ﬁL\%@V«wmmbn/zrh

'é&%faa ﬁﬁ%@v«mﬁ\ﬁbﬂ%@#b&ﬁéﬂ%bﬁimmgﬁ

&Lfﬁ ﬁ%%@t LRVl B 4BEBERTRBER #wowm/auF

oKL AL 2 % §MOM~mowh/52@h\v«»3m§ s

MOMD/E%EzégWRﬁm¢5ﬁ®t?%o

KLE@W&.?

3B M@hﬁgﬁﬁﬁ%ﬁﬁﬁ6t&hmﬁﬁ%mégﬁkﬁ'@v&wm

BURBNEARESEESL S, REShE EEEMARBR. EFTH

1,339%, HERAEIT8, 7, SRBNLEI3 /. SAERS V12 .

AL 207 » B LR SRR A6 A B %Lfﬁ?v?~”7$gﬁ

k“49i47/#ﬂ&?550uﬂb@%*ﬁﬁﬁf HEHE Y7 —H B0
Mﬁ7%/ﬁ Tﬂﬁ$ﬂéox e s i, TV Ea—F YRF A
%$Mh%ﬁ@%@%%@&/bén* EWoy 27 ADHKE L COREIER
LTWa, SR COBMMKBBLEN s —RF T vy —%2K ¢l

Eas b7 LT, MmO Y — T ARBEEIATVS (X1BK) .



Table I : Proposed Traf fic Controz’ and Management Sysrem E‘quzpment

Eduipneht_ . ' _ Unit  Nor'th- Senai-  Hew e
N _ ‘ - ‘ Lo . Sbu'_lh “dohor E Klang fedei‘ai " Penang Karak_
Express- Bharu ; Valley Highway - Bridge . Highway

way . Highway Exp.

1. i_nformatlon'{:ol'lectlon ‘System

1.1 Emergency Telephone T e 1190 VTR

- - - 45
1. 2 Vehicle Detector . ... .. .. ‘Hoi 96 TR 42 - -8 22 8
. 3 Weather observatory Equspment Ro, Sz oo- - - . 1
1.4 Close-Ciréuit Television Camera “Mo. 3 S PR e o2 3
2. Information Dissemination System :
2.1 Cthangeable Message $ign(Mainline) Ko. 20 - 5 Llen 3 -
' (Access Road) No. 4 ~ - 8 - 2. B
(TollGate) - Wo. ~ 128° - 5 17 12 4 4
' ~ (Tunnel) . Mo, & - ST - -3
2.2 Changeable Speed Limit Stgn Ne. | &6 - TR - -
2.3 Highuay Racho a L = el - -
3. Inférmation Processing System
3.1 Control Center’ - . _Mo. 2 - 1 - 1 1
3.2 Sub-center ’ Ho. . . 9% - o - - ' _ -
4. Communication ',S'ysterh . o . S TR )
4.1 Commnication Cable T km ro7 S " -

6) m@ﬂ@aﬂ/zTaao@ﬁ o
s sny S~ vAATHEFEMRE L %uﬂ@ i %k{ﬁL
%@yZ%Am MABHB SN TE D, T %%at%m%%mébfﬁi

fry 13 %5 6 P & R B e iﬁﬁfﬁ%éﬂé/z At mm%ﬁszA
&@?ﬁﬁ!%?ﬁu&liﬂﬁﬁﬁab&'@ A SR %én%{ﬂ}.ﬂ)‘/A KEL
TH. 25y BRI ﬁ%(}lﬁA)?%%énrmaﬁ?
5»yffmmﬁ§ﬁ%%vx%A(ATC)\°5U/v+?mﬁxL % 
SR F A (ATC) . MM2BER Ny~ 7 5Ny T — oI5 miE
vx7 6 (HTS) EH LY 5H 5, R S



,vzfAmﬁm-

ﬁ%ént(xfbmﬁwmﬁ%mmw$mmfﬂss§ﬁ7v4/?b»\
%QW@%mﬁ“%ﬂ&EﬁAﬁPLUS@MEE@k%éﬁm#MZBﬁﬁ7
A YT E, MHABEES 3257249 4] F VIBORMFILET
VAV TEA LR TWE (R2BH) o B
R Ao Re0% HiE %#;bv~9®ﬁ%f$%b COBEF S b7~ 2
: m@ﬁLﬁwﬁL%@@EMk®&@m¢5fafm<\@éwabr%omw
 ﬁFEmkﬂm?%u&#ﬂ&T$D BFEadnshoBERPORRTRR
ENBEDEMCH D, CHI kDT BEHE AR < SRRy B
@énaoabu;hnmbﬁ AnFRMco>VTR. BROURTHEER
QE*&ﬂﬁkﬁOL&k$U\I$ﬁ@%k$(f%étﬁﬁn</2rAE
m%ﬁ¢&5 &ﬁm%%m, , B
ﬁ%/ermﬁmhﬁbégﬁmZT" 52 1S E T IEF Y LA YT
.waﬁkmﬁ %nEPLUS#ﬁﬁ?éﬁmHBﬁﬁ?v4/?ﬁw h 5
¢»49;4\ f/EHEMHAQﬁWﬁ#Z5§H7V4/7b»f$%

(EIBE) .

Table 2: 'Construction Cost Estimates by Stage

Uni t :H$1000

‘RoutefSection - Length (kmy Stage 1  Stage 2 Stage 3 Total
* NORTH-SOUTH EXPRESSWAY 758.2 - . 100,888 192,804 = 14,595 308,289
SEHAI HIGHWAY =~ 28.0 290 667 .. 515 1,472

© REW KUANG VALLEY.EXP. . 53.6 - 0 27,641 3,396 31,037
VFEDERAL HIGHH’AY 15.0 e 1,286 - 517' 1,802
Sub- total 854.8 01,178 222,398 19, 023 342,600
" PENRNG BRIDGE - - 14.0 9,796 2,400 = 98t 13,137
KARAK WIGHWAY — . . 46.8 19,080 1,940 B 21,020
'Sub-mtag 60,8 . . 28,837 . 4,340 . 981 34,157

Jotal' - 915.6 - 130,015 226,738 20,004 376,758

Notes: 1) New Klang Valley Expressway includes 16.6 km of N-$ Expressway
(Rawang-Bukit Lanjan sectiond.
2) Length of Karak nghway is the stretch betueen toll plaza.
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. Table 3:  Annnal Operation Cost l:-t Each Stage

Uni tzH$1000
) 'Réij'té/Seé't"ibn S L'e'ngth":('kn'i) _ Stage 1 Stage 2 Stage 3
| NORTH-SOUTH EXPRESSWAY  758.2 5,461 15,614 . 16,228
“SENAIL. HIGHWAY ~ 8.0 2 193 “208
NEW KLANG VALLEY EXP. . 53.6 oL 1,660 _1_,345
FEDERAL msum Lo 150 = R
Sub-total = 854.8 5,48 13,593' 18,430 -
PENAMG BRIDGE - 14.0 1,066 1,151 . 1,200
KARAK HIGHWAY . = 46.8 1,286 1,364 0 1,364
Ssub-total . 60.8 . 2,328 . 2,515 . 2,564
_ Total . " 915.6 7,810 20,113 20,994 .

Notes: 1) New Klang Valley Expressway lncluc'l'esr-lé' 6 km of .
) :N-§ Expressway. (Rawang-Bukit Lanjan sectmn) ) ]
2) Length of Karak Highway is the stretch betueen toll .
plaza : - :
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Table 4> Annual Financial Requirement -
: _Unit:He Million . |
Sl Annual Financial Requirements - =" . - - .
Route CoT 199 992 1993 - 1994 1995 1996~ Total*

Toll reads operated by . . - N : . s
‘concession compsny - . 34.6  84.6 22.5 82.3  99.9 19.2 362.7
{Rorth-South: Expressway, ’ i B :

Senai Highway, New - ST

Klang Valley Expressuay,

Federal Righway)

T T T L pae

Penang Bridge . 6.5 33 - . -0 24 1000 L1340
Karak Highway - 95 95 sl T s 9 NS e
Total S04 . 97.4 225  B2.3 10420 20.2°  376.8

#* Figures are rounded up
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Table 1: Route/Sections of Expressways and
Toll Highways under this Study

Route/Sections Approximate Length in km

NORTH-SOUTH EXPRESSWAY

1.. Bukit Kayu Hi#am - Jitra o 24
2. Jitra - Butterworth _ S 107
L3 Buttémorth - Changkat Jering ar
4. Changkat Jering - Ipoh 56

. 5. . Ipoh = Tanjung Malim o125
&. - Tanjung Malim - ¥uala Lumpur 40
7. Kuala Lurpur - Seremban 53
8. Seremban - Air Hitam 182
Q. Air Hitam - Kota Yinggi 81

OTHER TOLL EXPRESSWAYS

10. New Klang Valley Expressway : : 37

11, Penany Bridge 14

T TOLL HIGHWAYS

12. Kuala tumpur - Karak ‘ 68

13. $enai - Johor:Bharu- 28
14. lmprovement of Federal Highway 15

(from Subang Interpational Airport
to Berkeley Roundabout)

Sub-total m

TOTAL 937

& LT, Mi&#ER (North-South Bxpressway) , =a— 73~
NU—EEEBE LTy YEOIBBANECE., ~BEHELTR, 27
SHYT =M~ h 5o n A9 nd, FA~Ya kN4 Y24, TR
M2 BERA NV Y I —F v b N L 4I39vF o FEOREH
SENBo R
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Photo Sheet A

User-select push button type of emergency
telephone installed along Penang Bridge.
Toll plaza at Penang Bridge.

An overall view of Penang Bridge and its
approach from the Island.

Section of the North-South Expressway
between Bukit Kayu Hitam and Jitra where
there is no access coatrol.

Entrance to the double-bore Menora
Tuanel. .

The Menora Tunnel is bright and with wall
finings. The tunnellighting is automaticatly
adjusted to the brightness outside.

One of the poorly  treated steep
embankment slope along the Jelapang-
Changkat Jering Section along the North-
South Expressway.

12




Photo Sheet B

BN

13

Toll office at Sungei Besi Toll Barrier,
An example of poor implementation of
traffic control measure during facility
maintenance work, .

Insufficient taper for exiting to one of the
fuel station along the Kuala Lumpur-

Seremban Expressway.

Intrusicn by animals into the expressway
along the Senawang-Ayer Keroh Section is
a polential accident hazard to road users.
Intrusion by human is also a problem along
the Kuala Lumpur-Seremban Expressway,
Notice the unpaved road shoulder,

An accident that occurs on the expressway.
Enforcement on over speeding on the
expressway.
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Photo Sheet C

1. A view of the Seremban-Ayer Kerch
Section of the North-South Expressway
which has 2 higher design standard than
the K L-Seremban Expressway. Notice the
paved shoulder and wider lane width.

2, “An example of a peorly design parking
area.. The proximily to a bridge make it
difficult to provide a longer taper an
hence safety is sacrificed. .

3. One of the emergency telephones provided
at 2 km apart along the Seremban-Ayst
Keroh Section. The telephones are not
lighted at night. - '

5 4, An overall view of a typical toll gate at
Ayer Keroh Interchange.

5. The traffic patrol car belonging to the

6 Concession Company PLUS,

6. Equipment carried in the patrol car. The

. use of a sedan car limits the number of

ra items that can be carried in the patrol car.

7. A tolt gate control panel at one of the toll
gate office.
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Photo Sheet D

- NIR SRR

Steep cut slopes and overloaded frucks are
common_features of Karak Highway.
Entrance to the one-bore Genting Tunnel
at Karak Highway. Poor ventilation has
aggravated the problem of dimness in the
tunnel,

An example of the several at-grade
intersections along the Senai-Johor Bahru
Highway.

Another view of the Senai-Johor Bahru
Highway that has no access control.

The Genting Sempah tunnel maintenance
oifice. )

Lack of periodic cleaning of tunnel wall
and ceiting has resulted in the poor
visibility in the tuanel. The dirt coated
emergency telephone sign shown here can
hardly be seen by passing motorisis.
Slope slip is a ¢common problem along
Karak Highway,
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Table 2: Future Traffic Volume and Estimation V /C Ratios

B Ranking of Traffic Voldﬁ_e)ﬂapacity

Volume - - -Ratio -
Expréssway Section ' : Code™ (km). 1983, 1995 2005 1988 195 2005
HORTH-SOUTH EXPRESSHAT o
Bukit Keyu kitam-Jitra - e CEA . 24,0001 41 0.03 0.04 - 0,06
ditra:Alor Setar South 4B 2.0 1 1 1 0.08 0.12 0.21
. A{br.Setar*860tthurun S : 4C - . 3306 1 1 i 0.1¢ ~ 0.146. -0:25:
_Gurun-Sungai Petani North 5A 16.1 - SR 2. - 036 0,70
~“Sungat 'Petani North-Sungai Petani South 5B 7.9 - 1 1 L7 0.27 055
Sungai Petani South-Sungai Dua 5¢C 22.6 - 1 1 - 0,34 0.65
Sungai Dua-Butterworth . 50 o402 - 1 1 - 0018 0.34
Butterworth-Bukit Tengah 6A 10,1 - 1 1 - 0.2 0.20
.Bukit Tengah=Taiping - S .. 68 61:6 - 11 - .0.25 - 0.52
Taiping-Changkat Jering 6C i%.9 - 1 1 - D320 0.63
Changkat Jering-1poh South 7o 557 1 1 0.19 0.31° " 0.65
1poh- South-Gopeng 8A 21.5 - 1 2 - . 0.46 0.95
Gopeng-Bidor - - 88 - 43.2 - - 1 2. © -, 039 0.76
Bidor-Tanjong Matlim 9 60,6 - 1 A - .0.32 0,65
Tanjong Malim-Rawang - 10A 4330 - 1 A ©o= 030 0.59
Rawang-Sungai Buloh _ 108 2.4 - 1 3 - 067 1.16
Sungai Buloh-Bukit Lanjan 10¢ 4.2 - i 2 S o 0:63 0 1.09
Kuala Lumptir-Xajang IC 12.6 3 3 3 1.3 2.21 451
Kajang 1C-Bangi 6.3 2 3 3 0,99 1,53 2.84
Bangi -Seremban 33.8 2 2 3 0.80 -1.11 .77
_ Seremban-§impang Ampat 1B 45.9 1 1. 1 - 0.29 0.39 0.60
$impang Ampat-Ayer-Keroh 11c 218 1 | 1 - 0,19  0.25 6.38
Ayer. Xeroh-Pagoh - _ 10 53.0 - 1. 1. .- 0.22 - 0.33
Pagoh-Yong Peng South ' - 12 43.0 - 1 1 - 0.29 0.43
Yong Peng South-Ayer Hitam ©128 19.0 - 1 1 - . 0.28 0.55
Ayer Hitam-Simpang Renggam 13A 21.4 - 1 2 - 0,37 | 0.74
Simpang Renggam-Skudai - 138 45.3 - i 2 - 0.35 0,77 .
skudai-dohor Bharu : i6a . 13.8 - "1 2 - 066 1.2
TOLL EXPRESSWAY AND TOLL HIGHWAYS
Bukit Raja-Subang (NKVE) ] 16.2 - 2 3 - 0,92 150
Subang-Jalan Duta (NKVE) 2 20.8 - 3 3 - 1.66 2.48
Penang Bridge 14.0 1 2 3 0.57 . 0.75. 1.22 .
Karak Highway 68.0 1 1 2 1.03 1.43  2.27
Senai-Johor Bharu Highway 14E 28.0 2 1 2 0.66 0,46 0.68
H.K.S.Bypass-Shah Alam (FR2) ‘3A 6.0 2 2 3 0.95° 0.60 0.89
sheh Alam-Subang (FR2) 38 9.0 3 3 3 2.58 .02 2.56
Note:

* Ranking of Future Traffic Volume
1 : <30,000 veh/day
2 ¢ 30,000 - 50,000 veh/day
% : »50,000 veh/day

* Karak Highway is a 2-lane highway

* Federal Route 2 is a 6-lane highway by 1995
* ALl others are 4-lane expressway and highways up to 2005
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Table 3: Main Tasks of Traffic Control and Management System and Its Réshon’éible .

Office
Main Vask N Headquarters Regional office Haintenance
‘ ’ . ) ) Office
1. Planning and Programming Planning - Basic Design
2. Traffic Engineering Development, Survey and Data
and Safety . Standard and Processing
ptanning .
3. Traffic Operation ' policy and Management " Execution
. . planning . L
4. Waintenance . planning ard Sdpervision Execution
i : Consultation : :
5. Coordination and- National Local

Public Relation Level Level

Eﬁf’i‘;’*ﬁiﬁﬁ (Concess.ion Agreepent) ¢id. MHA liﬁﬁ’%f&ﬂ_f@ 51 H 2+
_ﬁm%ﬁaﬂrm&#%ﬁ%?%%%ﬁ&ﬁ%%ormaoXﬁ@\ﬁ@i%
B rCHMERMEEOBEI YL T, MUARPLUSHEL LCHF5HLEEM

AOEBLID bASTRHAEDL - TWVW5, P
MHA (REQHOS SDOLBMB ML CORMBAEAIMIL R4 RS
N3, | |
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Table 4: Details of Responsibility of MIA and PLUS

Main tasks of Traffic Control and Management System CoMiEA PLUS
1. planning and = a. Planning .- : )
Programming b. Road construction, planning, design 0 o
and maihtenance work . design,
] . execution
c.. Location setting and basic design of [+) Q
interchange, bus stop, service and ~ design
parking areas - C
d. implementation plan of traffic control ) o
and management system
e. Administration and redemption survey o 0

ard planning _ )
f. Checking and approval of above-mentioned o

tasks ) :
2. Traffic a. Setting of standards and management o
Engineering level - . : .
and Traffic b. Road and traffic engineering dévelopment 0 o
Safety and research ' :
c. Future traffic volume forecasting 4]
d. Execution of ‘traffic survey 0
e, Statistical data_processing- o
f.'Checking and approval of above-mentioned 0
. tasks : :
3, Traffic a. Basic planning o °
Cperation b. Traffic operation ' o
c. Checking and approval of above-mentioned o
tasks.
4. Maintenance a. Setting of standard, supervision and o
consul tation
h. Héintenance management o
5. Coordination a. Coordination of relevant agencies o o
and public -~ b. Response activity

retation
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REGIONAL OFFICE

MHA
Regional Office

Director
* Ipoh Regional Office (PLUS) Y G 3
* Ayer Keroh Regional Qffice (PLUS) £ o
* Subang Regional Office (PLUS) g g
3 T
2 <
sl el 8
S B1 &
7 ) PLUS
g 21 B Regional Office
5 gl & Manager Sy
(] o~
i
[o]
, ' i P &
i"'"“”‘-"“‘*”‘-“.’”‘-'“%“ -1 &
w_ 28l
LI -_g. E \
: _ & f_--*é'_ D : Head Of
oy Lol e ] =AY Department
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i ij R g Head of ‘ I
* Ej ' . : Control Center Jv.3
Fire Department 1\ [ Traffic Control [¢M1 b

* Hospital
* Towing Company
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Figure 6: Personnel Interaction at the Traffic Control Center at PLUS
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MAINTENANCE OFFICE

* Penang Office (MHA)
* Genting Office (MHA)

MHA
Regional Office
Director

Regueast

Report
Instruct

Head and Deputy of

* Fire Department

- r f i Cotrol
Officer (Police)
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= et
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Figure 7.
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Tablé 6: Construction Program

Route “Section. . Completion
H-$ Expressway Bukit Kayu Hitam- Gurun Opén
Gurun- Butteruorth 1992
Butterworth-Changkat Jering 1995
changkat Jer1ng Ipoh - S Gpen -
Ipoh-Tanjung Malim 1995 .
Tanjung Matim-Kuala Lumpur. - - 1992
Kuala Lumpur-Ayer Keroh Open
Ayer Keroh-Pagoh ' . .7 Open
Pagoh-Ayer Hitam S 1992
Ayer Hitam-Johor Bharu : 1994
New Klang Valley Expressuway ) _ . 1992
penang Bridge : B o E Open .
Kuala Lumpur Karak Highway Open
Federal Highway Subang Airport -Berkeley Roundabout 1992

Senai-Johor Bharu Highway : Open
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Road Regional Office Maintenance Qffice
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Figure 12: Location of Control Center and Sub-center
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F_ig_i;fe 14: Proposed Traffic Conirol and Management System Installation Plan for North-South Expressway - 775 km
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F }gure 15: Proposed Traf fic _C‘witrol and Management System Installation Plan for New Klang Valley Expressway - 37.0 km
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Figure 16: Proposed Traffic Control and Mahagemem System Iris_talla_ﬁon Plan for Federal Highway 2~ 150 km
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Figure 17: Pfaposed”Trqf fic Ccmtrbl and Management System Installation .Pian for Senai-Johor Bharu Highway - 28.0 km
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Figure 18: Proposed Traffic Control and Management System Installation Plan for Penang Bridge - 14.0°km
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Figure 19: 'Propo'sea' Trdffic Control and Maitagemen_t System Installation Plan for Kuala Lumpur-Karak Highway - 46.8 km
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F igufe 20..' Component of Traffic Safety
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Table 8. Imprévemeut Items for Accident Analysis and Reporting System

Actident Analysis and  Improvement Items
Reporting System

Preparation of Accident Preparation of Highway Accident Investigation
Anaiysts and Reportlng Sheet
System

Establ ishment of Accident Reporting System .

Set-up of Accident Analysis Team
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Table 10; Construction Cost Estimates by Sub-System

“Unit: M$+000

Information’ Information Information Communication ~ Total Per km
Route/Section tength- Collectien Dissemination - Processing System
e (k) System System System
NORTH-SOUTH EXPRESSHAY o . o
Alor Setar o 96.7 . 3,054 1,284 4,182 22,602 3,122 32
Butterworth T6.4 2,928 1,353 4,182 19,895 -~ 28,356 in
Taiping 91.4 3,929 3,612 4,182 22,036 33,758 369
Ipoh 87.6 3,688 2,424 17,391 24,389 47,892 547
Tanjung Malim %0.3 3,900 970 4,182 _22_‘,209 3,260 346
Kajang 75.9 7,104 8,147 4,182 19,507 38,939 513
Ayer Keroh 97.3 2,402 1,083 17,3N 24,866 45,743 470
Air Hitam 83.5 3,771 1,083 4,182 19,770 28,806 345
Skudai 59.1 2,667 1,197 4,182 14,367 22,413 379
SENAT HIGHWAY 23.0 1,182 290 0 5 1,472 53
NEW KLANG VALLEY EXP. 53.6 5,136 3,637 9,040 13,223 31,037 579
FEDERAL HIGHWAY 15.0 il 832 o 0 1,802 120
Sub-total~  854.8 40,730 25,911 73,096 202,862 342,600 401
PENANG BRIDGE 14.0 2,228 1,528 5,015 4,367 13,137 938
KARAK HIGHWAY 46.8 2,586 662 5,015 i2,758 21,020 449
Sub-totat 40.8 4,813 2,189 10,029 7,126 34,157 562
. Total ?15.%6 45,544 28,101 83,1.25 219,988 376,758 41

2) Length of Xarak Highway is the stretch between toli plaza.

74



Table 11: Construction Cost Estimates by Stage.

Unit: 81000

ﬁcutelSection tength Stage 1 Stage 2 - Stage 3 Total
. Ckm) ' :
NORTH-SOUTH EXPRESSHAY ) o S
Alor Setar 6.7 29,242 1,197 682 . 31,122
Butterworth 76.4 0 28,032 324 28,356
Taiping 9.4 .0 31,832 - 1,926 33,758
tpoh B7:6 - 146 46,260 - 1,485 47,892
Tanjung M Halim 90.3 . . .0 ..30,774 486 -31,260
Kajang , . 75.9 27,039 3,702 8,198 38,939
Ayer Keroh 97.3 44,461 1,282 0 45,743
Air Hitam 83.5 o 28,300 506 28,806
Skodai 59.1 0 21,426 986 - 22,413
SENAL HIGHWAY 280 290 . 667 515 1,472
NEW KLANG VALLEY EXP.  53.6 0 27,641 3,396 31,037
FEDERAL H1GHWAY o150 0 286 517 1,802
Sub-total - 854.8 101,178 222, 393 19,023 342,600
PENANG BRIDGE 14.0 ©9,756 2,400 . 981. . 13,137
KARAK HIGHWAY 46.8 19,080 1,940 0 21,020

" Sub-total 60.8 28,837 . 4,340 981 34,157

tatal 915.6 130,015 226,738 - 20,004 376,758

Notes: 1) New Kiang Vatley. Expressuay includes 16.6 km of -
N-S Expressuay (Rawang- Bukit Lanjan section). )
2) Length of Karak Highway is the stretch between toll plaza.
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"Table 12: Annual Operation Cost at Each Stage

Unit: M$'000

~ Route/Section Length Stage 1  Stage 2 Stage 3
R (km)

NORTH-SOUTH EXPRESSWAY
Alor Setar 6.7 1,496 1,530 1,571
Butterworth ‘ : 76.4 ] 1,501 1,512
Taiping 91.4 2] 1,605 1,735
1poh 87.6 5 2,638 - 2,722
. Tanjung Halim 90.3 ¢ 1,549 1,566
Kajang - 7.9 1,487 1,641 1,904
Ayer Xerch 9.3 2,473 2,534 2,534
Air Hitam 83.5 0 1,670 1,488
_ skudai 59.1 0 1,146 1,196
SEHAL HIGHWAY 28.0 21 193 208
HEH KLANG VALLEY EXP. 53.6 0 1,660 1,845
FEDERAL HIGHWAY 15.0 0 131 149

PENANG BRIDGE . 1%.0 1,066 1,051 1,200
KARAK HIGHWAY 46.8 1,284 1,366 1,364
sub- total 60.8 2,328 2,515 2,564

fotat  915.6 7,810 20,113 . 20,994

Notes: 1) New Klang Valley Expressway includes 16.6 km of
N-§ Expressuay (Rawang-Bukit. Lanjan section).
2) Length of Karak Highway is the stretch betseen
toll plaza.
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“Table 13: Annual Operation Cost ai Stage 3

Unit: M$1000

’ Routé/Section Length Operation Elec- Mainte- patrol = Total Per Km
: (km) Staff tricity nance Squadron
mmE mussEmegmsss = mmpepzeszeasINSTRES e L o]
NORTH-SOUTH EXPRESSWAY : o . e

- Alor ' Setar 96.7 26 250 1,100 196 - (1,572 16.3
Butterworth 76.4 26 260 1,030 196 1,512 - 19.8
Taiping 91.4 26 328 1,185 - 196 1,735 19.0
Ipch - 87.6 157 669 1,901 196 2,723 314
Tanjung Hal1m 90.3 26 228 1,115 - 196 1,565 17.3
Kajeng. . 75.9 26 319 1,302 196: 1,903 ° 25.1
Ayer Keroh 97.3 157 380 .. 1,802 196 2,535  26.1
~ Air Hitam 83.5 26 225 1,041 196 1,488 - 17.8

skudai 59.1 26 208 767 196 1,197 20.3°
SENAT HIGHWAY 28.0 9 55 154 0 209 - 7.5
NEW KLANG VALLEY EXP.  53.6 131 376 1,143 196 1,846 349
FEOERAL HIGHWAY 15.0 o 10 49 0 ue. o9
‘Sub-total 854.8 627 3,258 12,589 1,960 18,434  21.6

' PENAMG BRIDGE 14.0 131 213 66t 196 1,201 85.8 -
KARAK HIGHMWAY 46.8 131 184 855 . 196 1,366 - 29.2
sub- total 60.8 262 97 1,516 392 2,567 42.2
Total  915.6 &89 3,655 14,105 2,352 21,001 22.9

Notes: 1) Hew Ktang Valley Expressway includes 16. 6 km of -85 Expressway )
:"(Rawang-Bukit Lanjan section).
2) Length cf Karak nghway is the stretch between totl plaza.
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‘Table 14: Road Construction Cost - System Construction Cost

Road Cost System Cost
 Sectjon/Route ; Distance Total Per Km Total Per Km Ratio
- - L (Km) (M M) (M.M$) (H MS) (H HS$)
_ Alor setar 96.7 . 550.3 5.7 311 0.32 5.7%
Butterworth . T6.4 520.0 6.8 28.4  0.37 5.5%
Taiping .94 666.9 7.3 33.8  0.37 5.1%
Ipoh _ 87.6  485.7 5.5 47.9  0.55 9.9%
Tanjung Malim Q0.3 - - 469.5 8.2 3.3 0.35 &.7%
Kajang . 75.9 - 206.3 2.7 38.9 0.5 18.9%
_ Ayer Keroh : 97.3 420.3 4.3 45.7  0.47 10.9%
Air Hitam _ ©83.5 . 437.0 5.2 28.8 . 0.34 6.6%
skudai ' 59.1 . 224.5 3.8 22.4  0.38 10.0%
Sub-total 758.1  3,980.5 5.3 308.3  0.41 7.7%
New Klang Valley Exp. 53.5 316.0 5.9 3.0 0.58 9.8%
Penang Bridge 14.0 729.8  52.1 3.1 0.94 1.8%
Federal Highway 15.0 '78.3 5.2 1.8 0.12 2.3%
Senal Wighway 2.8.%3 1.5 0.05
KL - Karak Bighuay 46;8 21.0 0.4
. Total - 915.5  5,104.6 5.6 376.8  0.41 7.6%

Hotes: 1) New Klang valley Exp. system inctudes Rawang - Bukit Lanjan
section of N-5 Expressway.
2) Cohstruction cost of Senai Highway and Karak Highway is not known.
3) Karak Highway is only considered for the stretch between toll plaza.
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Table 15> C'omp'd:;isqn of Toll Revenue and System Cost

Annual Construction Annual-
Toll Revenue. Cost Operation.
. Reute ) (M million) = (M$ million) °  Cost:
1988 1995 2005 M million)

Toll reads operated by - ' : S
- conces§ion company 73 434 969  342.6 18.4
. (Rorth-South Expressway, i S :
- Senai Highway, Mew Klang
‘Valley Expressway,
Federal- Highway)

Penang Bridge 32 &6 145 13.1 1.2
Karak ‘Highway .9 19 40 20 A4
Total ' LT 519 1,154  376.8 . - 21.0
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Table 16: Calculated Toll I nerease

Route . Construction - Annual Tell
' cost Operation - Increase
o Cost o

(M$ miliion) (M$ millien) %)

Toll roads operated by
concession company - 342.6 18.4 8.4
{North-South" expressway, :
Senai Highway, _
New Klang Valley Expressway
Federal Highway) ‘

Penang Bridge 13.1 1.2 3.2
Karak Highway 21.6° 1.4 16.1
Total 376.8 21.0 7.9
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Table 17 Running Cost of Vehicles

Class Type Running Cost
{cents/Km)
8 Vehicle with 2 axies & 2 wheels . 4.7
i Vehicte with 2 axles & 3 or 4 wheels but excluding taxi 16.7
2 Vehicle with 3 axles & 6 wheels but excluding bus 51.0
3 VYehicle with 3 or more axies 70,1
4 Taxi 12.8
5 Bus 41.3
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.Table 18: Total Running Cost.zbf Vehicle on Toll Rodd_s

Toll roads operated by . :
concession company - 529 1,676 2,875
{Horth-South Expressway, - : : '
Senai Highway,

Hew Klang Valley Expressway,

Federal Righway)

Route 1988 1995 2005

Penang Bridge S .21 28 45
Karak Highway . R (Y : 106 C 169
Total 626 1,810 3,089
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Figure 23: Implementation Programme
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