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_THE PROJECT ROAD BY SECTION AND SEGMENT -

 URBAN TRANSPORT STUDY
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B.5,3

Table B.5.1.

TYPES OF ALTERNAT|VE PLANS AND ECONOMIC COST

I ﬁross* Access Stage Constructiop Economic Cost
Route | Section Type ‘Section. - Segment '(M$‘OQO)
CPlan 1} b-lane | - Full ATl R 137,791
e | AT Al 102,673
_ | Section AN 42,995
2-lane Fulls, Can 59,678
By o 57, 17,078
- Section 5:8 6 '22,6621
b1 . 9 19,938
an & AT TATT 144,393
Section 1 | All 59,839
e : R , ~AIL 84,554
4-lane Fll | qoeeion p 067 26,0016
S cHton 566 31,821
. 9§10 26,687 -
Partial | All Al 14k, 114
None | Al ATl 141,483
".:NQte': This economlc cost |nc1ude the cost of the:'.
' :-approach roads
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Table B.-5-2 BENEFETS OF ‘ALTERNAT |VE PLANS

(In thousand dollars -at 1980 prices)

AR Benefits in. ‘.
Alternative 1985 . 2000 " " Remarks 1)
Plan 1-F, 4L 19,601 | 62,561 2001
Plan 2-F, hL 21,718 69,606 2001
“Plan 2-F, 2-L 17,374 55,079 | 1993
“ Plan 2-P, 4-L 20,914 69,459 - 2001
Plan 2=N, 4-t 20,112 | - 66,795 2001
Plan 2-F, h-L’ I o e
Section | 13,942 | 10,220 | 2001
Section 2 - - | 17,776 |- 59,386 | . 2000
Segments b &7 .| 9,378 31,182 1997
Segments 5 & 6 1 2,h49 7,943 - 201
. ‘Segments 96 10 | - 5,949 20,261 | 2000
Plan 2-F, 2-L S ‘; . e o S
Section 1 ©3,9%2 '} 10,220 | 2009
Section 2 . . | 13,432 - bh,859 - 1992
Segments 4 and 70 7,616 4. 25,1170 | T 1990
Segments 5 & 6 . 1,653 .| 5,847 - 2000
‘Segment 9 . . | 63 | 13,895 1990
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FES 1) SORRAHTRNRS OB BB B ARSI RO S0 TR L,
a) BEOEFE 19852000 FOTHIMTRICES,
b) IRBARMMARARALER, FAER—,

B.5.5 RESN
L %ﬁﬁ%
i’%B 3(“%ﬁtt%2$®%ﬁ%ﬁﬂﬁb)“&%7rﬂ“o ﬁ%ﬁ?‘”@fﬁ?ﬂi\ liii17°7 i b
%ﬁﬂﬁﬁf&éf» 7’7/20375:%&%&’3: n‘J:UEln '
table B.5.3 EpONOMICﬂlunchTORSQBV'PLAN
CoT " Internal .
o Discounted Dlscounted - | Net Present | Rate of
Route. . | Benefits Costs B/C . Value Return
Alternative | ($'000) ($'000) .~ |[Ratio| ($'000) [ .~(%)
Plan 1-F, 4=L | 157,519 - | 88,309 |1.78. €9,210 .2
Plan 2-F, &=L | 175,019 92,021 1.90 82,998 .
‘Notes iia, Diécéﬁnt'Raté T12%
b. Project Life : 25 years
@) A

ﬁﬁ%rowfébe ﬁﬁ&%t&ﬁ#%tu%ﬁﬂ%ﬁ%b if4$@#-
BC%\NPvébtﬁ%ﬁﬁ@#bébszﬁxuﬁw

Table B 5. h ECONDHIC INDICATORS BY NUMBER OF LANES lN PLAN 2 F

'b.- Project Life - :

S-27

TR L B . Internal
Discounted| Discounted | . ° | Net'Present__Rate of
: . .. .| Benefits | ‘Costs | B/C-] . Value | Return
~Number .of Lanes | ($'000) | "($'000) | Ratio ($'000) | - (%)
Pian 2= F k L. o B Y N  '. '}if R o
(b-lane road). | 75,019 7| 92,021 11.90 | 82,998 | 19.1
Plan 2-F, 2-1| - S T I
(2= 1ane road) :_111’987,‘ ??’31]: 21[635 o h5,276 '.]8:5L
Notes : a. ‘Discount Rate : 2%
5255years,_
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Table B.5.5 ECONOMIC INDICATORS BY ACCESS PLAN

.(CroSs—Section : b-lane)

Lo o ‘ Internal
Discounted | Discounted Net Present | Rate of
- _ Benefit Cost B/C Value Return
Access Plan - ($'000) ($'000} | Ratio ($7000) (%)
(Fult i;f;;3;§ 175,019 | 92,021 | 1.90| 82,998 19.1
R M M B B
?;gnsigﬁiciiL | 166,002 90,230 | 1.84%| 75,772 18.6

Notes : a. Discount Rate : 12%

b. Project Life : 25 years

@ X5 N o |
@y v bEas )y (BBK) W77 Y 2 SRGRE LUMBRE oo i,
S B CHITRAN EREON Y o, 28, 4 WEECRY BEE L, 2 OHES
FRRAYED ., 5 . 67T, | |

~ TAble B.5.6 ECONOMIC INDICATORS BY SECTION AND CROSS-SECTION

o RN ._-Net;”' lnternal
Discounted | Discounted | Present | Rate of
Benefit Cost " B/C | Value:.| Return
~ ($'000) ($ 000) | Ratio| (§$'000)1 ~ (%)
'Sectlon 1, N R RN N B S
Plan 2-F, 4-lane 30,772 37,987 | 0.81 [ 7,215 | 10.}
Plan 2-F, 2- lane 29,892 | 27,390 | 1.09 2,501 | 12.8
-3Sect|on 2, . ‘ R P . ‘ B E
Plan 2-F, b-lane 143,460, | 54,030 | 2.65 |-89,430 | 23.8
Plan 2-F, 2-lane | 81,216 38,21 2,11 | k2,795 22.7

Notes : a, _Discouﬁt'Rate i 12%

b. Project Life : .25 years
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Table B.5.7

'ECONOMIC_(NDICATORS BY ROAD SEGMENTS

Economic . “Net | Internal
\ Indicators Discounted | Discounted Present | Rate of
Benefit Cost . B/C Value Return
Segment N\ |  ($'000) |  {$'000) | Ratio| ($'000) (%)
Segment 9 i : o RS .
2-lane road _ 22,512 ‘]3,073' 1.72° 9,434 -18.8
Segments 9 and 10 : o _ ' : :
h-lane road 46,806 17,150 | 2.73 29,656 23.7
Segments 4 and 7 . : ST B -
4-lane road 75,589 16,670 4,53 | 58,919 32.6
2-lane road 42,793 - 10,904 3.92: | 31,889 | 27.8
Segments 5 and 6 - R -
h-lane road 21,065 20,212 - | 1.04 853 12:5
2-lane road 15,911 14,440 1.10 1,471 12,9 -
Notes @ a. Discount.Rate_-:. 12%
' 'b. Project Life 25 years
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Table B.6.2 SUMMARY OF FINANCIAL COST

{In thousand_M$.at 1980 prices)

Foreign |. ché] Total
Detailed Engihéerihg and- L '
Construction Supervision 3’297 : 6,001 | ' 9’298
- Phase 1 § ¥ _ _._ : . o
" Land Acquisition - - 19,200 19,200
Construction - 28,786 34,365 | 63,151
Sub-Total 28,786 53,565 | . 82,351
Stage 1 o EEURE o
Land Acquisition - 10, 144 10, 144
Construction. | 7,705~ | 7,584 15,289
. Sub-Total . | 7,705 | 17,728 | - 25,433
Stage 2 . . '
Land Acquisition o= 20 _ 0
Construction 10,953 | 15,043 25,996
Sub-Total . ~ - 10,953 15'?043 - 25,996
Stage 3 . . T I e T
Land Acquisition - 9,056 9,056
Construction 10,128 - | 11,738 . . 21,866
Sub-Total -~ | 10,128 | 20,794 30,922
" tand, Acquisition o= 2k k26 24,426
Construction = 116,87 18,770 | = 33,641
Sub-Total ] Ih871 ) 43,196 58,067
Tdta]- Lahd_AbqufsftiQn- - - 43,626 | §3;625'
tonstruction , 43,657 i 53,135 " 96,792
- Total - | 43,657 96,761 150,418
Grand Total =~ 46,95k | 102,762° ] 149,716

Note : Tax is included In th: 'Lecai' portion.
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Population - Annual Growth Rate (%)
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~ Table 3.4

NUMBER OF-VEHiCLES.(!n thousand vehicles)

Vehicles - Avarage Annual
: : Growth Rate
1979 1985 2000 | 1979 - 1985 1979 - 2000
Motor_Ca? S o
Study Area’ | 50.7  67.5 102.5 4.9 3.4
Penang State | 78,37 709.97 193877 TELETTTTTTTTTTLIRTTTTT
Case Motdr'CyEIé’ L A
A ['stidy Area | 67.8_ 72,6 1874|102 o
‘Penang State |125.0 140.3 199ﬂ0 1.9 2.2
Motor Car - BT
Study Area. | 50.7__.63.7_ 86.9.| __ .. 309 2.6 ...
| Penang State | 78:3 102.6 153.0 4.6 3.2
.;ﬂ;é :Mdtor*Cyc1e;' L : }; : :.: P
 |study Area | 67.8 . 85.9 1524 | 4O - 39
Penang State | 125.0° 158.2 ~280.8 .0 3.9
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Table 3 6 - PASSENGER CAR UNIT
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Table 3.7 VOLUME OF TRIP GENERAT!ON

(Unit: 1000 p.c.u.)
1979 1985 2000
Motor Car .Thtefhai:Area 277.% 343.4 691.3
External Area .7 7.4 27.1
Penang Island . 281.8  .360.8 718.4
. _ L {100) - (128)  (285)
Motor-Cycle - Internal Area . 135.9 139.7 125.0
' - External Area 1.2 1.3 S 1h
"Penang lsland 137.1 1.0 126, k4
o ; : (100) -~ (103) (92) -
Total - Internal Area 413.0 4931 816.3
' External Area - 5,9 - B.7 = 28,5
~..Penang Island - 418.9 501.8 - 844,8
: o (100) - (120) (202)
- -Note:-f ) Growth Rate |
CASE B .
) | (Unit: 1000 p‘b.u.).
19791985 2000 .
. Hbtor Car ’internai Area  277.1 .333.8' 585.4
: - External Area ~  b4.7° 7.0 22,9
Penang Island . 281.8 340.8 608.3
| Coo T e (100) - (121) (216) " .
“ Motor-Cycle  ‘Internal Area 135.9 . 164.9 '~ 263.7
: External Area .~ 1.2, - 1,5 2,7
- Penang. Istand  139.1 166.4 - 2661
. o S (100)  121) o (19k)
Total Internal Area 413.0 498.7 849,11
External Area. .~ 5.9 ' 8.5 25.3.
Penang Island 18,9 507.2  874.h4
: : - (1o} (121) (209)

" Note: (.) Growth Rate
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Table 3.8 CLASSIFICATION OF ROAD TYPE

“No. of lane’ 2-lane .| b-lane

Effective width of T T T T
Carriageway in feet: | (207 | 227 ) 24y WAT | 48!

A | Urban Motorway - S L - 1 b-p

All-purpose road ' : '

.| with ho standing.. = | . - o R

. B.}vehicles permitted = ") 2-B, '} 2-B, | 2~B 4B, | 4-8B
- and: negllglble cross R A R I

traff!c o :

. "AI] purpose street ] R . 5 B
¢ ‘Wlth no restrictions 2-C. 2-C, | 2-C.: | bL=C, ' h-C
at- jundtiohs: R o o

AT purpose street L ’ o AR kTR
D |'restricated by - © | 2-p, t2=Dy- | 2-D| B-Dy | CA-D
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&f@39 iagrﬁ?xom&ﬁﬁa%nﬁgoﬁ%&qu Vﬁrio
&0 v DIEF ﬁﬁ&&ﬁbk

-27-~



_ o . . F}g; 3.8 A ;.AND sEéHENT
| _ . SN B CT ROAD BY SECTION AND S
PORT STUDY | e PROJECT RoAo BY St |
'URBAN TRANSPORT STUD . R o

-2 8.-'-_



e VSR Design Speed

e These e e _'_.f_ Maximum Traye] Speed

——— .~ Saturation Travel Speed

__/Hinimum
/ Speed
!

/

Travel Speed (mile per hour)

I

|
o
.
8

I

|

)(éapQCitY)_ (capacity x 1{2)- _
Traffic volume on each link for one direction
Fig. 3.9 -V FORMULA

' Table 3.9" TRAVEL SPEED AND CAPACITY BY ROAD TYPE - .

No: of TyEeTof VIMaXimumf ; Saturay;on. llMinTMumﬂ_i TfafFiE Ca§atfty/
Lane |: Road '|Travel Speed|Travel Speed Travei'spéed"-dgy'(p.c.u.)
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50,000
- 40;000
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© Table 3.10. DAILY TRAFFIC VOLUME ON THE PROJECT ROAD

. No. of | Trgffié'Volume-1 Vehicles Kilometer
Route | Lanes Year ('000 p.c.u.) - ('000 p.c.u.)
1985 | - 149.1 - 340.3
Plan 11 % ] 2000 | 3395 ' 830.6
2 1985 - 122.6 268.3
Plan 2 N 1985 | - 152.0 352.7
2000 | 331.2 856.3
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