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Table 4.2 COMPARISON OF ALTERNATIVE ROUTES {(A—B SECTION)

ftems Route ‘A’ Route '8* Route ‘¢’
Length 6.000 km 4.610km 5200 knt
Plan Improvement of the | New Construction & | New Construction &
£ Existing Federal Improvement of Jalan | Improvement of Salan .
s Route ¥ Prai Perusahaan ’
O Hand Use Developed Area Developed Aréa for Developed Area of
Restdential and industry and Trans-
Transporlation portation
Construction Comparatively Ezsy COmpar'ativelv
Condition difficutt ‘ ditficult
g Teaffic Flow Not Smooth Smooth Smooth
< Network Pattern | Not Suitable _ Suitable Suitable
8 Major Structures Two Large-scale High Level or Madium | High Level or Medium
£ Fly-over Structures Level Bridge on Prai Level Bridge &n Prai
9 and a Low level River Rives with viaduct
L Bridge Structure over
Malayawata Steel and
Malayan Railway
€ Distuption of Anticipated Smail Small
‘E: Community
e ﬁi!mpacts on Exist- | Markets, commercial | Insignificani Malayawata Steel and
z 8 ing Urban facility Buildings and Houses Malayan Raifway
wéff A affected . affected
g |Impactson Urban_ | Some problems Insignificant Insignificant
3 Envirenment .
& [Construction Cost | M$18.767.000 1$44,374,000 M$64,482.000
Y %|Land Acquisition | M8 7,177,000 M$ 4,195,000 M$ 3,374,000
£8!1& Compensation
< -
8 Totzl M$25,944,.000 M$48 568,000 M357.856,000

2) 2= D, A~ 'EBIULDPER

a .

IR 38130000M$THD, £ — r DEPMRIAL -1 B X DR den

b.

i3

& &

ERRAZ, # - 1D 38886000MS. - L E64,186000MS$, i

wE

<

m—PEu.Aﬁv'?v?Aﬁb&ﬁbeof&D,c:mu.g<®
R, BECA, ARAALS 5, o CIBRGLGTALCEEbIA,
T BRREBHA - DR, MEERBSAERA X SRS L b Jean
Ehde PHRIE. BRELHY - 79y LB LK B, L > TR HUS

K8 Lv-Tthr 3,

xz.—;(f;ff;‘éﬂiﬁh%&ﬁ?b}:w56!,#@,&*6'1‘6}., A— b+ DORIAC
560ihﬂwmtbﬁﬁﬁﬁﬁ%‘ﬁ%ﬁkid&ﬂfﬁ.ﬁ%&ﬁ%ﬁ%



HCHREL CRICE Bt el b,

c. {E£xR M

BB QOBREL CIRALL T L. L -} By AAnw -7y 200
MOERRERLE X DS 2 bh L, MECAL, RIBARKLL - B
BERLBRETLEbIS,

MR, v 79, a8 YADOERoBEN LB LB, —H.,
A=t DI BREEIBOBGRO LBk,
1EB - CEMoU gz 2 24 3 iRL 2o,

Table4.3 COMPARISON OF ALTERNATIVE ROUTES {8-C SECTION}

feems D" ipe Combined Route
Route 0D Route "E ‘D and £
rLength 5535 km 5.150km 5.385 ki
° [Plan New Coostruction Improvement of Jatan | New Construction and
< Bag2n Ajam Improvernent of Jalan
5 Bagan Ajam
O lLand Use Seashore Area for Developed Area for Developed Area for
Opea Space and Residzence and Com- | Residence and Com-
Recreation merce merce
— IConstruction Easy Easy Easy
3 g}_&mdilion
= -~
-§&, Traffic Flow Smnooth Not Smooth Comparatively simooth
= {Network Alternative of No Alternative of Partizl Alternative of
Pattern Federal Route 1 Federal Route § Federal Route
3 |Disruption of Seall Anticipated Not significant, but
€ Commiunity aalicipated
E Impacts on Insignificant Li2ny shops and Some houses are
e g Existing Usban houses are affected | affected
2 SFacility
u-o", tmpacts on Urban | Park and Open Space Anticipated Anticipated
B tEavironment a'ong seashore area
(§ are allected
S r(I_om.|Eruct.ic:m Cost] MS30,751,000 #1519,362,000 M$22,183,000
b -iLand Acquisition | MS 8,135,000 M$44,824,000 M$15,917,000
£8:% Compensation : ‘
§ Total M$38,886.000 M$64,186.000 145$38,130,000
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Teble 44 COMPARISON OF ALTERNATIVE ROUTE (C-D SECTION)

LROBEHIY, MTORARENS,
a. M= PBEBOAL - L EINRI —ChB, LD UKEG A— b ADIRER

ftems Route *F* Route ‘G’
tength 4450 km 4,350 km
£ |Phan Improvement of dalan New Construction
§ Sungai Dua )
© fLand Use Kampong Area Agsicuttural Asea for
' Padi and Coconut
Construction Condition 2 Water pipes {24 inches Easy
= . arid 54 inches) are
::3 § alfected
£ ]
é’&’ Traffic Flow Smooth Smooth
Netwerk Pattern — -
gs Dis_ruplim of Community Anticipated Small
%g Impacts oa Exdsting Urban | Small houses in Kampong Insignificant
w__{Facitity Asea are affected
o :
S S{tmpacts on Urban Anticipated Small
A€ Env¥ircnment
5 Construction Cost }$10,806.000 ME8 883 000
3| Land Acquisition & M3 5,433,000 M$2.865.000
:,:'8 Compensation
3 {Total M$16,239,000 #4511,748,000
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Table 45 ALTERNATIVE STRUCYURE PLANS

NavieoB Slruc_:_ute
avigation -
mpensation ype Fixed hovable
Ne: .
Free passage for ali ships | High Lesel Bridge {1) Medium Level Bridge
and no specific compen- | High Level Bridge (2) Low Level Bridge
sation need Undenvater Tunnel

Limit passage of some of | Medium Level Bridge
most of ships and compen{ Low Level Bridgs
sation is necessary for the
Hong Leong-Shipyard and
the PPC Dockyard

Note: a. High level bridge refers to bridge with a clearance height of 25 meters

b. Medium level bridge tefers to bridge with a clearance height of 16
meters

c. Low level byickge refers Lo bridge with a dlearance height of 3.5 meters
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Table 4.7 COMPARISON OF ALTERNATIVE STRUCTURE PLANS

Adternative Constidcﬁon : Shifting of Other Viewpolnts
Pians | Cost {M$:000) Shipyard _
B8-1| High Level 51,68t Nol pedessary to —
Bridge (1} shift shipyards
8-2 | High Leve! 40,839 —do— -
| Bridge 2} _
8-3 | Underwater 128,036 —do— Technically possible,
Tunnel but rather haid to
construct
Maintenance and
operaling costs of
tunnel are required
B-4| Medium Level 45,660 Shifting of Hong -
Bridge Leong Shipyard
is necestary
ola-5] Low Level 52,656 Shifting of both -
L3 Bridge H.L. 2ad PPC
2 Dockyard is
« necessary _
B-6| Medium Level 38,917 Not necessary to | Necessity 1o ¢ontrol
" Bridge shift Shipyards ~ traffic on the bridge
{(Movable) , while the shipis
passing thiough the
bridge
Maiatenance and ope-
rating €osts of bridge
are additionally
required
8-7] Low Level 33078
Bridgs —do - -do—
_ {Movadle)
L C—1¥] High Level —
§ Bfidg! 51 ,7 7 _do_
o » - Shifting of Hong - —
@C-2| Medium Level 52,867 te W"%_'ipvgég —
Bridge is necesszry
Note:  Construction Costs are the {otal ©0sts of the Prai Roﬁndaboul Fly-over

Bridge, the structures for the Frai River

Bridge, and also includes the Compensal

—59 -

and the Chain Ferry Fly-over
on costs for the shipyards.
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Toble 48 SCALE USED N THE DESIGN OF THE PROJECY ROAD

ltems Seale Rerarks

Plan 1 : 3000 Topographical Map
Road Profil H=1 : 3,000 B
Design fotve - -

o V=1 500

Cross-Section 1: 200
Typical Cross-Section i 100
Intersection Design 1 . 500
Bridge Design 1 500 Sucvey Map
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Tab'le 49 DESIGN CAPACITY

ltem Numberof | Cspacity - Level of Deslon Capacity
Lane {P.C.5./day) Sepvice LH{PCU Mday)
4 ane 72,800 0.75 54,600
Highway Se=elion
6-lane 103,200 075 81,900

Note:  The level of service for the Project Road is employed a3
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Table 4.10 TYPE OF CROSSSECTION

Typlcal
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Teble 411 TYPE OF INTERSECTION

Iatessection of Avgeadzinterssction Grade Remark
But(engog Ring | Non signatized Signatized Separation emarks

o .
to Inter-Urban Pri-
mary Distributor X _ X o
to Intra-Urban Pri- » X O
mary Distributor )
to Disltsict Disti-
to Local and % _ X O :

« Rosd _ | aogess cont.rol
to Approach Road X O ' X
Note: O -  toestsblish intersections
X — nottoestablishintersections
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Teble 4.12 CIRCULAR SLIP SAFETY FACTOR

; - - - 3 . m
E"amgg‘“‘ BH-No.| Fill — he:gh‘l ! Safety Factor Check
Pesi River BH-1 7.00 F=107<fFs=12 Out
6.00 F=129>F5=1.2 Safe
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Teble 4.13 CONSOLIDATION SETTLEMENT

) N Fili Depth {cm)
Ste | BM-No. | el TS 52 s3 s2 3
orai 6.00 15 50 60 50 15
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River BH-1 | 400 - 36 - ,_n 3-6
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B 6.00 20 97 120 a7 20
Ferey am | - 35 66 35 -
- 8H-3 - :
Terminal 200 | - | 12 20 12 _
T 7.00 22 70 80 70 2
_ 6.00 20 59 72 59 20
Bagan 1 eH-e f-—p -
Ajam 400 | - 34 51 34 -
200 | - 18 29 i3 -
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Table 4.14 CROWN ELEVATION

- Case Elevation {m}
Cate A : 38
Casie B - 375
Case C 305
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Table 4.15 COMPARISON OF CONSTRUCTION COST BETWEEN CEMENT
CONCREYE PAVEMENT AND ASPHALT CONCRETE PAVEMENT

_ {per ?)
Type of Cemznt Concrete Paverment Asphalt Conceete Pavement
Paeement Cours; Ouantiiy Unit Cost Cost Quaatity | Unit Cost Cost
Sutfoce Course | 0.25m* | MS1413 | M$353 | 0.10m® | M$2058 | ms20ss

BseCourse | 0.20m* | M$280 MS$70 | 025m® | MS21.6 M$5.9
Sub-Base Course | 0.20m* | Ms208 1542 | 020m® § M$208 M$4.2
Total 13465 ME31.68
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Table 4.16 ALTERNATIVE STRUCTURE TYPES OF MAIN SPAN

Navigation
Span Length Structure Type
40 m {1} Posttensioned Concrete T—Shaped Girder
70m | {2)  Posttensionad Concrete Box Girdar {Cantilever girder erection)

{3) Steel Arch {Langer Girdar)

{3) . Posttensioned Conerete Box Gitder [Cantitever girder erection}
100-120m -
{6) - Steel Asch [Tied Asch)
{(6) Posttensionsd Concrete Box Girder {Cantilever gicder erection)
{7} Cable Stayed Concrete Girdar

140-160m
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‘including Alter-
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Economic
Evaluation
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Table 5.1 CLASSIFICATION OF ROAD TYPE

Class | Number of fane 2-13ne 4-tane 6-tane
Effective width of , , '
cartiageway in feet | 20 2 % ax 48’ r

A {Urban Motorviay - - - - 4-A 6-A
| A puipose road
vith no standing _
8 [vehicles permitted 2-8, 2-B, 2-B, 4-8, 4-8, 6-8
and negligible
atross traffic .
All purposs street
C |with no restrictions | 2-C, 2-C, 2-C, 4-C, 4-C, —
at junctions
Al purpose steeet _
D [restricted by 2-D, 2-D, 2-p, ] 4-D,| 4-D, -
junctions
Rob~=— - == ==—~ Design Speed
\\\\\
E Sago - —-— - Maximum Travel Spezd
=
e
8
5
£
2%t N == Saturation Travel Speed
< i Minimum Speed
3 . : /
1 r
— 1 s
L 5
S '
= '

i X
i (capacity} {capacity x 1.2}
Traftic volume on each link for one ditection (P.C.U_ per day}

Fig.63 0O-V FORMULA



Table 52 TRAVEL SPEED AND CAPACITY BY ROAD TYPE
{Unit: kms/tir}

No.of | Typeof| Maximum Saturation Minlmum | Travel Capacity/
Lane Road | Travel Speed | Travel Speed | Travel Speed day (P.C.U.}
s 6-A 60 20 10 81000
6-8 60 20 10 65,000
4-A, 50 | 15 7 55,900
[ 4-8, 50 15 -7 45000
4-B, 50 15 7 40,900
4 4-C, 40 15 7 . 36,700 -
4-G, 40 Y. 7 31,700
4-D, 40 12 7 . 28,400
4.0, 40 12 7 26000
2-8B, 40 15 5 25,000
z-8, 40 15 5 22,500
2-8, 35 2 5 20,160
2-C, 40 15 5 20,100
2 2-C, 35 12 6 16,700
2-c, 36 12 6 12500
2D, 35 12 e 15,100
2-D, 30 12 6 10,800
2-0, 30 10 5 6,700

5.3 XARARR

531 EEERMEOYEE
A—FNVEDWT, 199 bﬂ:‘ﬂ(}z 00 0515955‘ ‘}r..,; - —UEHRI
105000P.C.U/xS38000P.C.U/ faThbo 2/, 199 0%, 2000%
DHLEERLRLR 92000 PCU, 1360 O'OP.C.U“('.%‘;ch 1990G4EM G z:'_ooo
GOMOETHICERI S £ TP, (%53 S48R)

" Table53 DAILY TRAFFIC VOLUME OH THE PROJECT ROAD.

Alternative Year Traffic Volume Vehicle Kilometer :
_ Boute _ SO00PCU) | {000 P.CU.~kms)
Route IH with 4-lane 1990 959 381.2
2ndd foll acoess inter- - — —
change 2000 1469 $395
Route IV with 4-lane A
and full aceess inter- 19%0 o1.7 : 4035
change 2000 1357 5384
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Toble 6.4 CONGESTION RATE BY ALYERNATIVE PLANS

{ ‘ N:ernah‘e Route B Bsse
0 [ Routel | Rovte M]Routs ] Reute iv]Route Vjroute vi] - €2
o Rood Copacity | 5269 | 5269 | 5396 | 5396 | 6396 | 6396 | 3984
e Congestion Rate 068| os63] 059 059 06t ¢ 061 095 -
:-;?tfv agic_l- Road Capacity | 18945 20116 | 18635 | 19006 18016 | 19187 | 13716
Project road | Congestion Rate 069}  067] o062 053] 063 661 050
o Road Capacity - | 75233 176504 | 76024 | 717196 | 75439 | 7661.0| 70105
Study Area Cong=stion Rate 06d| 083 o62] . 06i 062] 061 069
Rote: 'Runmrsg vehicle kitometess of uafﬁc \ro!ume lhrw;l'n
the area excludicg internat lnpi of thé aed
Congestion Aste = -
] Total of traffic capacity of roads in tl‘.e ared incrud‘ %
the BR.A. (road teagths x road capac.tml :
533 EHSBEROLITTES
(1) BEEOMA: KITEEOHM
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Unit Cost Analysis
fase Cost
Overhead
Profit
Conlingency
Tax

Construction Cost
Estimated

Foreign Currency
Local Currency
Tax

Quantity Estimate
Road

Bridge

Unit Cost Analysis
Residentiz] Area
Commercial Area

: o] Project
H Land Acquisition Cost Cost
L.

i

Quantity Estimate
by Area

Unit Cost Analysis
Type of Residence

Compensation

" Quantity Estimate
by Typ2/Units

Detailed Enginecring,
Supervision Cost

Unit Cost Analysis
ttems of Maintenance
Duration
LengthfArea

Maintenance
Cost per
Year

I L_I_J

Quantity Estimate

fig.6.1 PROCEOURE FOR COST ESTIMATION
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" Table6.1 PERCENTAGE OF COST COMPONENTS

ftem Percentage (%)
Base Cost w0
O'ferheeq-s 10
Profit of contractor 10
Contingzncy 5

622 A %
CRUEANLETIHLY AL U BEORGYRAELE, EtDPREHR62HRIND,
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Table 6.2 LABOUR COST o cony oieosy

Unlt Cost per 8
Items . houts day
1 General Labourer 200
- 2 Concrete Laboures 230
T3 Mason 220
4 Mason’s Labourer 200
5 Caipenter - 300
6 Caipenter’s Labourer 20,0
7 Steel 8znder and Fixer 230 -
8 Pneumatic Tool Opeirator 2290
9 Fitter 35.0
30 Welder - 30,0
11 Painter : 230
12 Truek Driver 300
_ 13 Earth Moving Equipment Operator § - 350

623 HIAHHS -
BREZ. MIKRRVEEEEBAGRMERAIN L APBRL L 12,
EnHUHBE, R6.3KFxIh, |

62 4 Eaaﬁﬁﬂl _ :
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CRODRMIAIL, HEBEBIAET 5L BbR5RRIBAONAELKOE D

Th b,
a WMEH—-s%
b FMBEE—21 6 087y
e & 84
4 FRORSR-RBERARO S ¢
e B BE-BUBARD S ¢
{ PHEBS 704
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Table 63 COST LIST OF MAJOR MATERIALS

M$ at 1981 prices)
Material Description Unit Market Cost
Soil | RedEann B m? Q.7
. Sand | 256 ) m’ 209
40--5 m> 209
Granite dust m’ 120
Crushed Stone |52 m 0.1
é 40 m? 2356
e ll&O 200 m> 170
| 1:3:6 m> 1413
Concrete 1:2:4 m? 1820
- 1:1%:3 P 2330
Cement Poitlend 50kg. 93
Asphalt Grade {80 - 100) T 4018
: Cut Bk Bitumen ¥ 600.8
¢ 150 183m 345
4 300 183 m 485
- ¢ 450 152m 700
PPt ¢ 600 152 m 985
{ctass Y} 4 900 1.52m 187.5
' d 1650 152m 2370
¢ 200 152m 2840
4 1350 152m 361.0
4 1500 152m 4300
_ 49 t 924.0
Steel Bar 613 t 9880
S ¢ 16-25 t 829.0
& 32 % 8270
Wood Pite ¢ 100 4m 28.0
V Type t 1,015
Stel Angle H Type 1 1,403
' , L Type t 1,137
" Steel Pipe ¢ 240 m €0.0
FrameWork | Wood m? 108
Guard Rail Steel m 503
Lortn Post Steel (10m) [ Vol 4068
. Steel (10 m) Vol. 1415
Kerd Concrete m ' 130
Diesoline tites 0.403
‘Gas O Fuel ot titer 046
Petrol liter 1.02
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MGAMDGSRIK 6 A KRIND, TOMFPFCHLIEIR, I, BRKH
COARRECTERMNTEINS,

Table 6.4 RESULTS OF UNIT COST ANALYSIS
. {in M3 3t 1981 prices) '

. Unit Cost

ftems Sub-ltem Class _Uﬁi! T F.C LG Tax Tbtal

.J - Residential — m’ ALY 126 0.8 : 332_.
Site clearing Fiotd — 1 o2 |  oa7r | 002 045
Excavation  [Soil Common | m? S1.24 089 0t 224
Waste -do - -do - m? 1.24 1.89 029 3.92
Embankment |-do - -do - m* 385 146 - 0.5] 5.82
Slape _ Grass m? 0 525 0.30 555
Torfing Sidewatk | Tree @’ 126 | 404 0321 652
Open Space | Grass m? 0} 852 030 555

Rosdside | 06x10 | m. 46.78 9058 565 14301

Pipe Culvert | D=600 | m 4621 | 2701 | 623| i1391s

Dssinage Box Cutvert 1.29%30 | m 48960 | 61743 5850 | 1,12553
| 30x30 | & - 61200 | 72179 71312 1,406918

Water Pipe | D= 24" m 23330 | 9133 14859 | 34522

Wall [Masonry Stone m? ?6?! 6403 ' 6?6 9650
Revetment | Stene m 818.70 | 1,169.70 132361 2121.00

a Carrisgéveay | Asphalt | m? 1749 1276 143 3168
Ishoutder | Asphatt | m? 1364 | - 943 10| 2387

Pavement Service Road] Asphalt * | m? 1364 | - 9.43 110 2387
Sidewzlk . | Bloek m? 549 - 7.61 0.62 1372

Ovestay Asphalt | m? HO | . 800 1.00 20.00

Kerb Concrete | m 8564 | 1452 B R [ 2422

Central Spift| Concrete | m 2085} 4388 328 6800

Facitity Guard Rait | Steel m 411 ] 372 1 '6.23 . 5355
Lighting Steel m 40.00 1900 7008 66500

Lane-Marks | Paint m 050 | 060 005 1.15

Intersection At Grade ' ' Vol 3?'9?6 64’506 - 2922 100,404
Interchange | 22moed | Vol | 367,359 303,075 16203 | 707,137

Loop | Vol | 1,629,159 | 1467567 | 164,653 ] 3261 369

Approach Road - - m 46246 | 49820 4871 | 1,009.37

Note: F.C. : Foreign Currency
£.C. : tocal Curtency
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Tsble 6,6 CONSTRUCTION QUANTITY BY SEGMENT (ROAD)
(6-tane) '
Quantity -
ftem Sub-ftem Class Unit { Segment 1 | Segment 2 Segment 3-1] Segment &
Residentia! m? 600 | 50015 52,600 | 55,244
Site Clearing [~ mi 0 0 L0 0
Excavation  |Soil TCommon | m® | 18219 | 8602 | 13125 [ 31,3198
Waste Soil Common | m® | 13188 0 0 | 128180
Embankment | Soi Common | m* | 6030 | 14,647 2500 | 134720
Stope  |Grass S o | o o o
' Sdewalk | Grass&Tred m? | 12,853 | 15645 o | 252098
Turling Op:n Space | Grass m? 0 0 0 )
Roadside 10x1.0 m 3,760 - 4370 o 12,700
PipeCulvest | D600 | m 500 650 | 4470 | 1,050
Orainage _ 30x30 m o 0 0 0
Box Cubvedt [ 0x50 | m 0 0 0 0
Tsansler 0=24" | m 8 0o 0 ) _
Mobring _ - Vol. 0 0 o , 0
Wall Masoncy | H=40 m? 894 2405 1,200 | 3748
Revetment Stone a _ 0 0 0 o0
Carriageway | Asphall m* {26811 | 23,197 24615 | 49.436
Shoulder Asphait m | 4920 o 3150 | 7.540
Pavement  |Service Road]| Acphalt m? 3120 25,530 1440 | 2,360
Sdewalk me:e. m? 12,853 15,645 9,100 | "_25,292.’6 -
Overlay Asphalt m? 18,108 | 1047 0 | 42658
Kerb Concrete | m 4220 | 5270 5740 | 80680
Addtions | ol Conceete | m 1,800 9@0 | veso | 3as0
Facility Guard Rail | - Steel m 320 | 860 920 1,340
Lighting Steel m | 3016 2,665 1,785 1450
Lane-Marks | - Paint m 1,850 2,600 2390 | 4,150
Intessection At-Grade S!'.g_ﬁa! No. 05 1 25 3
Interchangs [Dismondtype | Vol. S0 1 0 . 0
Bridae L<50 Conceete | m? o 0 o "o
L>50 Conérele m? o 1] 0. )
Approzch Road m o 0. o o

-111 -



0 oozt | © 0 0 0 0 0 048 0 048 0 e[ - obelg burpuet]
0 0oLt 0 0 0 [+) 0 0 00g"L Q" 00g"L 0 1 - 0jld 120US 1008
05T | OvSe8 | 080 | 009V | 00Z6 | 006 | 0006 D0L'8 | 00vSE | 001G | Q0E'v9 | 020G w0099 did 0'd|
06 00S'S | 005 009 009 025 009 68 099'L | Or6 0oL’z | 009 W = ey paung |
80t 167 1zt og zL zZL L Zd 562 09 LS8 Zs w - WIOf UOKUIEXS | ¢
o6 0ovey | OLTE | 00LZ | 00vS | Ove'z | 00w’ | OZES 9511z | 0L8Z | 06L'SE | 00vs | Lw | wog | 8d8,ns BuLeom g
0. ! 6¢ L 0 0 0 5 S 0 0z 0 Qg S 1| 09gp-98] 10035 184mINAS
o o161 | oLt o0t 00Z 06 00T 06! oeg - | 06 062°L | 00Z 1 - 24170 POsSIS0id
08 ooss | o5t | owz | 0s» |06t | ovy [ofr |07 joiz | 00SF | ovy V| O | aosnjuiey jeois
00 1 00L'6L | OveL | 00 008'L | 009 00g’L | 00g'L . ooz'® | 008 000'pL | 00CL | W 57 |
o ——so0 | ove' L 006 | 08T | 0091 | oose | 0oLt | oosty [GocL | 008'we] 0048 [ on | OF Pi08u00
0 ) 0 ) 0 0 0 | OL8 ) 048 0 ) = SGw1g Ui pueT) |
) [ooz’t | O 0 0 0 0 0 06 0 0Z6 0 3 - did WS 18NS
505L | 005Z9 | 00V | 00%w_ | 00T6 | 006'¢ | 000'6 | 00L8 00052 | 00L'S | 00p'Sy | 0206 W |_009¢ g D'd
06 L 008 | Sm 009 009 025 009 085 099'L | O¥6 0oL’ | 009 W - | )
0. v | S |9 zL L ZL Zs 08l 09 Z52 ZL W - IO UoIsUedX 3 |
018 00T 7T | 82 oo T 00ve | Ove'T | 00vs | 0¢CS_ | Ovewl | Q18T | Ov8'we] 00ve | i g | sothng Buntem | o
0 | 62 0 0 0 g g 0 gl o 0z 5 T | 09E 10315 (¢2MIONAS Lm_
0 ToscL | o8 | 0OL | 002 06 00z 06! 059 06 086 002 3 = | 9Jip Passdilsdad |
o8 Joovs | o0sz |osc |Osv |06 | Oy |oey |08 |02 | 0uvZ | O%F L0y | essoquiay 10038
00c | 006'EL{ 0081 | oﬂ 002'L | 009 ooc'L | 00¢'L | 008'S | 008 000'0L | oog’L X ST
005 | 00652 | 006 | 0061 | 008€ | 009t | 00cT | 00LE [ 0096 | 06 005ZL| 00LE | W | OF 03029603
(o @Now) | (0 Koyl | (v N0 | (39unox | (Q 00y} | (3 snew) | (Q Ganed) | (8 BnOK) ey | owey | 1941 |@v o) | | | o
atpug | abpng | #00r - ] SOPWR | stoug | abpg WO etpug 4
ona s zs.u..mm FOPIE SoncrAlZ sonorAid | 30A0-Alg | 40NO-Al (@ sinoy) sondeAls | JuA A 0000 wel 2
wiurg g Wig ong- woung ?ti?m. ,ﬁ,_lgm_x .%-.um_ o8pIIg oAl tig _V:B_uﬂ.som w Z

550158 30 ALIINVNO NOILONBEISNOD &9 %i6el

-112-



6.4 RRATER

6.4.1 GHEST _ |
TH&R, RRRAY R, ﬁ%&%ﬁu&ﬁ*hkouﬂm#ﬁ@mkﬂ B
BT, BAT. RUBSUHERANA 1 5, AKMO 1 240 0R&IL,
1s(ﬁbfV4/f}w)mbi5(&T?V4/f}w)Cﬁ&ﬂ@@lhﬁo
DG, 21 ( i‘j}jvlzf /?up)a:nbao CHBRVA T ¥R ) Thb,
mﬁlﬂ@&aﬁuﬁxﬁmmAtkﬁmgvochuL%mmmwmvt»f&ﬁo

642 BRI B -
ER2ea, X3 oa, 10x, Bif7 0 uo)g';ttcov-c%lﬁ L, L&
EED1 a‘?’j')@ié?&ﬁii, 900FKn, 2000FA, BRUFZ30 q }'-;p&?c;lf_
hEtHL I, | _
EROFHAITRE6 L 5 LRT,

643 HATHEH |
ERERRRCERRAROSGHIIR6S,rORE 1 4 X TCRRAND,
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Table 6.8 CONST.RUC"ON COST 4-LANE

{in M% a1 1931 Prices)

Sﬁgniém Compcc;nent of ————— - -Cfﬂ*l‘fho" cLO“d__— =
I st e and mpen- Total
—1: s, Road . Bridge Acquisition sation
conomic Cost 2403476 | 2326449
Seoment 1 Jor———o § CAWAI0 | 2326449 0 0 | 4729925
_ , Financial Cot | 2533437 | "2 448893 0 0 | 4.982330
Seqment2  |CoonOmicCost | 5423129 | 31663,127 | 1,277,000 | 3516000 | 42,200,855
—|Financial Cost | 6713585 | 33677,606 | 678,000 | 3.516,000 | 43,585,191
Seqment 3—1 Economic Cost | 2,228594 | 4565516 | 9,793000 [ 1,473,000 | 18,060,110
Financial Cost § 2348362 | 4805806 | 4,735,000 | 1473000 | 13,362,163
 Seqment 32 EconomicCost § 4470018 | 2323884 | 3436000 516,000 | 10,746,002
Financial Cost  § 4,754,883 | 2,446,193 0 | 516000 | 7,712.076
Segment 4 | LeonemicCost | 13124074 | 2304567 | 8063,000 | 1,317,000 | 74,508,641
_ - Financial Cost | 13970529 | 24253860 94,000 | 1,317,000 | 17,807,389
Seqment 5 JEConomicCost | 6457603 | 1.867.284 | 1,673000 | 1,309,000 | 11,401,887
_ | Financial Cont 6811887 | 2070,830 | 1561060 ( 1,304.000 | 11,747.817
segment & . | ECenoniic Cost 5028811 | 8037862 | 5358000 | 1,819,000 | 20,243,673
- | Finandial Cost 5284067 | 8460907 | 5353000 | 1819000 | 20,921,974
Seqmear7 | Economic Cost 7,105572 | 44654476 | 3.354,000 602.000 | 55,733,048
| Finzncial Cost 7476926 | 47004711 | 2.765.000 609,000 | 57,855,637
Seqment 8 jronomicCost | 4266865 | 3173839 | 8,167,000 | 4,102,000 | 19,708,701
Financial Cost 4489025 | 3310883 | 5121,000 | 4,102,000 | 17,052,903
Table69 CONSTRUCTION COST 6-LANE
tIn MS at 1981 Prices)
Construction Cost
CO T f - .
Segment | LOMEIIATO . o tand 1 Tor
B 0. ridgs Acquisition Compensation
Seqment 1 | Economic Cost 2831,712 { 2326449 { 1,796,000 0 | 5,954,161
; Financial Cost 2083113 | 2448893 | 1,796,000 o | 7.228006
Economic Costy,; 15,746,236 | 43421078 | 2916000 | 3516000 |55.599,314
Soqment2 | FiN30CHN Cost 6052592 | 45706324 | 2486000 | 3516000 |57,760.986
Economic Cost, , 13,740,109 | 30,312,101 2916000 |19,632,000 [56,600,210
Financial Cost | ~|3.937,137 | 31,907,491 | 2486,000 | 16,632,000 |57.952.631
cament 3. | |EConomic Cost 2040658 | 4565516 [12449,000 | 1423000 [21,428174
Segment 31 e ancial Cost 3092815 | 4805806 | 2,418000 | 1423000 |16.289621
y Economic Cost - - - - g
Stgmentd b ocial Cost - - - — —
Economic Cost — — - - -
Seomenl® M einancial Gost | = - = - -
w6 | Economic Cost 5888685 | 9,129,323 | 6,724,000 | 4,107,000 [25:849,008
Segment Financial Cost 5,126,955 | 9609813 | 6224000 | 4,107,000 126,627,763
: Edonomic Cost = - = - =
Segment? s Cot | - - — -
' ) - | Economic Cost - - ] - - -
Seemeal8 [ adil Cost ~ - - - -
Note HL. : High Level Bridge
M. @ Modium Level Bridge
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Table6.16 UNIT COST OF LAND ACOUISIIION
ERUEANE

i “’t ‘% kS -
\H,:F(\f Ia
Y | 1'?#;& k

’l.ll h!‘.i

j.l. ]q!_} Y

{tn S at 1981 prices}

Section Unit Cost Seetion UnitCost 1 Section Unit Cost
1 83 14 281 27 189
2 4 e L 66 .28 195
3 157 i6 8 | = 215
~_a 144 17 611 | % 140
5 43 18 545 - 3 115
G 7 19 614 32 59
7 139 K 658 | 33 63
8 92 21 669 o34 78
g 107 22 673 35 28
10 V27 23 814 | 3% 8
1t 163 24 253 37 9
12 122 26 " 418 - 38 ?

. 13 252 26 418 39 9
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(3) NieHLig ik
LBORBME RO K X Y MBRIBLEY hidic b IV EHIO T
5%x&3,mammﬁnﬁa-7nm1&uaﬁauno

Tabfe 8.17 ° LAND ACQUISITION COST
(In Thousand M$ at 1831 prices)

L . Land Acguisilionr{:ost
Segment 4-lane | 6--fene
. Economic Financia! Economic Financial

Segment | 0 ) 1,796 1,795

Segment 2 1,277 618 2916 2488

Segment 31 9,793 4,735 12449 1418

Segment 3—2 343 | o na. n.a.

Segment 4 8,063 94 na. na,

Segmant & - 1,673 1,551 6,724 6,724

Segment 6 5,368 - 5,358 na. n.a.

Segment? | 3364 | 2965 na. na.

- Segment 8 8.167 5,121 na. na.
652 ({1
(1 & 7

BISBANOEEOGHYr S LN, BB BESZoBENEE IR,
aﬁaﬁu& epvEdoRRHhidRi L,
IhOoOEE#ERIT, 1130005 RKAR, ¥4, BSOBE,. RE,
N7 s An BRI,
AC734 R SHH2008GHOLEERYELHLBEDL D,
(2) 4o
FREERLBESACRE, BAK BEYoRDodAiil&e ) 8 KL RX
hagEnchsb,
(3} BHIPOMf
BAGRON B 20T 5 $RALLY TOARRIEEZEERLLDTLH S
ﬁ{ccrn‘mmﬁngmﬁ&ﬁina
MR- HRABBORAR-BEOILHO LRER-- SLRORFEN
2 HoNAHRHOMARIERG sltRI D,
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Table 6.18 UNIT COST OF COMPENSATION
FOR RESIDENTIAL STRUCTURES (ln M$at 1931 prices)

Type of Housing Material Unit Cost (Msfm’}
. Detached Double — Storey Concsete 810
' —do - | wooden 300
Detached Sing!e — Storey Conceete T 430
~do — . ~ Wooden . 300 .
_ Semi- De!aaohed Double—Storey Conérete - 433
' —do - ‘Wooden ) 300.
Semi-Detached Single —Storey Contrete 433
Terraced Double - Storey ~ Congrete o 3_44
—Teuéced'_&_'ng!e - Storey Conerete 344
Tereaced Triple — Stotey Contrete 500 :
Detached Double — Storey Woodea | 300
Terraced 4 — Storey - "~ Concrete 330
Tersaced 6 — Storey Concrete 350 )
_ Terraced Single — Storey | Woaden 250
_ Semi-Detached Single—Storey Wooden 300
Squattes Single —- Storey Wooden 200

Table 6.19 COMPENSATION FOR DOCKYARDS
tln Thousand M$ at 1981 Prices)

ftem PG HO"Q Leong
Bockyard Shipyard

Construc- | Rectamation Cost | 42,203 #1412
tion Cost | b ckyard +20.200 120530
Sub-Total - | 31403 _ 30,842
La2nd Value {existing dockyard) -8.400 ~4,400
‘Survivzl Value [existing dod;yar'&) —11,000 -1 1000
Compensation : 12,093 15,542

The survivel vatue in the above Lable is the valus eﬂlmated for the
PPC dockyard only and since the survival valuz of the Hong Leong -
Shipyard is not obvious, the same vatue is adopled for the Hong
Leong Shnpyard

4} A &
SEBBC T ARRARI A TR 6 2 0 KRXh s,
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Table 6.20 COMPENSATION COST BY SEGMENT
N {fn thousand M$ a1 1981 prices)

Segment %___*___;ﬁCompensaﬁon Cost:
4-1ans 6-lane
Segment 1 0 0
Segment 2 L 3—516 *:_'.,516
Segment 3--1 1473 1473
Segmen3-2 | 516 na. )
Segrnent 4 1,317 n.,
Segment 5 ) 1,304 N3,
 Segmeats | 1,819 4,107
_ Segmem 7 | 609 n.a.
Segment 8 4,102 na.

Note: 6-1ane is not applicabl2 to Segment 3-2,4, 5, 7 and 8.

6.6 HEMUBBER
[ The Maloyssa Highaay Maiulance Study ). [Memrandum for a Case for the
Revision for Gvanl-in-ald for Maintenance to Municipalities in West Mclaysial
RUMGEfIICSE 2, 7 vAREHROEMBREBRSEEIhL, 22 2B
BT RIREBO ZRERIRE 2SR5, BRHETV. TOBROERT
B EEL ko
MRS EBEAYRAT T HLHK, KOHAR D2V TER S,
1) GHEs O REFH MK
WHOREHREI 1 0OFHIKiibhb, TA7 7 b BRI af CREGREY
798 TOBEBOS 7 2L A Y7 P akith, HHABRAT AT 7o P TH S,
2 i 8
HRHogRLREROo v, Bk AN h L,
BE hé‘i'} Looorat@ARTELEL,
3) B XK K
BATOUMEHL2 0 L, TLUHES DL EXZ XTI, B FA —
F—-Mp2sFarRWLI
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COESEERBED Y - ¥ v/, XAEROBEE, HA~0RSSEra IS,
PN ORI L0000 FadREL ik,
6} XAEY
EHREGOBKEBIABRAOHA, BBLSU,
ESROAMEBRIIZ 0ETH D, BRI L2550 FALARL 1y
) hRHBE
LOHOEFTEREIL DL KOFLOVTESH 5,
PRABEODILAS n TH . 1@BOEMD 2 KOKIES VT HA — b 2% h
005 FAXREL L, ' '
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HoFV-rOREEEL. BRI SR, FHORELNEIRD, HE
SEDFHRMDRBRET 5, COBBA— AR S AL EREEREL L,
9) BEHEHRAkET
ﬁﬁ@%*i?ﬁ‘i@%%ﬁﬁbﬁﬂhﬂ&b&hytﬁéﬁulH%Dao0
Vel i,
W) BERRUHOBAD
BRRVEDBADUEN LORLECHL CHEL T MLl & I,
L. REBLoRBELREBETHLONT IR, 1 %) OEIY BRY
LOOOFAERELI, - '
BEERRNIE621 , 62 2R3N, CRODEIWERE, 1 SN LY
RELCAHT IO, 6 GFHRICOCTR S HRO L 252 BDREL &,
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Table 6.21 MAINTENANCE COST (4-LANE}
{1n M$ a1 1981 prices)

- {Unit: per km)
Cost A . l Cost
Jt.ems : Unit Unit Cost Quantity Economic | Tax (5%) Totat
{Resurfacing of Eoggﬂ ' | 067 20,000 | 11,400 570 | 11,970
‘Roadslde Trees km | 1.000 1| 1000 50 | 1050
Drainage | m [ 25 | 20| 6000 250 5,250
Ketb _m 1.5 2,000 3,000 150 3,150
Makingand Lighting km | 1000 | 1] 1.000 & | 1,050
Trallic Signa's km 1,250 1 1,250 63 1,313
Centra) Reservation| m i8 1,000 1.800 L1 1.390
Guard Rail m 54 200 1,080 54 1,134
Pipe and Kerb Qutlet  km 800 i 200 40 840
Bridge and Other
Structures 1.000 1 1.000 0 1.050
* Sub-Total 21,330 1,367 | 28697
16% Administrative .
and Techaical Staff 4,100 205 1 4305
Tota! 31,430 1522 | 33,002

Teble 822 MAINTEHNANCE COST OF EFACH SEGMENT
{In M$ a1 1931 prices)

1 Srgment lﬁ‘(‘g;‘ Economic . 'I!::e Total
Segment 1 1.950 61,289 3,065 64,354
Segment 2 2665 83,761 4,183 87,950

T Segment 3—1 1.385 43531 2477 45,708
Segment 3-2 1.000 31,430 1,572 33,002
Segment 4 3.150 99,005 2952 103,956
Segment 5 4350 136,721 6,838 143,559

 Segment 6 | 4.150 130,435 6.524 136.958

T Segment 7 5.200 163436 8,174 171,610

Segment 8 4.350 136,221 6,838 143559
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.Preparation of Alternative |
Plans of the Proleét Road
| —
Economic - Traffic Assignments
_ Cost ' on the Road Network
Estimate with Plan and
by Alternatives without Plan o )
i Unit Traffic
| Cost Analysis
Benefit Estimate
by Aliérnatives
' Cholee of Indicators
for Economic Analysis
1. LR,
2. NPV.
: 3. BfC
Economic Analysis
|
" Seasitivity Anatysis
M Traffic, Technica) and

' Envirenmental Studiés

Projeci Evaluation

Fig. 7.3 PROCEDURE FOR PROJECY EVALUATION
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b M2 (AHEABOILKE)
1 KugEonse
LETCALEBRANG I LHUBEOHGRE, BT 1REIRS,
{8} JeROFH Sk
RSB CUREILRO AT » S CHE IR D,

Evaluation of Alternative Route
in cases of the Plan § soad, the high level bridge
viith full aceess interchange
)
Evaluation of Alternative Type of 8ridge
In cases of Routes 11l and IV with the Plan 1 rozd
and the full acoess interchange

Evaluation of Alternztive Cross-Section
in cas¢s of Rootes 1 and IV with the high
leve! bridge and full acosss interchange

]

Evaluation of Access to Toll £ XOLEssWaY
in c3¢s of Routes 111 and IV with the high
fevel bridge and Pisn 1 road

|

Evaluation of Stage Construction
in cases of Routes LI and IV with the
Ftan ¥ road :

]

Sensitivity Analysis of the Selected
Alternatives

i

Project Evaluation

Fig. 7.2 FROCEDURE FOR ECONOMIC EVALUATION
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Toble 7.1 ALTERNATIVE PLANS FOR ECONOMIC EVALUATION
Alternative Type of Cross-Scction Access Abbreviatlon of
Route Bridge Pian Type Alternative Plan
foute § - 4-Jane Full Route I-F, 4.4
Route I - 4-lane Full Route II-F, 4-L,
Plan i - Foll Route I1-F, Plan 1
High Leve! Partial Route I11-P, Plan §
Route NI Plan 2 ~ Full Route IIL-F, Plan 2
C : - Route I)-F, Pian 1
Medium Level Pifm 1 7 Full with Medium Level
Plan 1 Full Route iV-F, Plan |
High Level Partial Route §V-P, Plan 1
Route IV Plan 2 Full Route :\\::Z. Pl.an f
. o - Route {V-F, Plan
Medium Level Hag 1 _Full with Medium Leve!
Route V High Level " d-fane Full Route VF, 4.L
fRoute VI High Leve! 4-tane Full floute VILE, 4-L
Note: Plan 1: 6-—l2ae road fiom the Toll Expressway to the Prar Roundabout and
4-1z0e toad for the other pait of the Project fload.
Pian 2: 6-tane road from the Toll Expfesswav to North Buttenworth Containes

Wharf 2nd 3 4—1ane road for the other part of the Project Road.
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723 HARBOMMN

131 BEUMLO L oREITR
AR O RA RN AL RRIT 2 1bic, SEBBER AL RA L TR, ek
RO WML GBLCEHEI R, TRUKOBD €55,
o Eadt 1982 7 ~ 1983 12
R 1984 1 ~ 1985 2
M E R 1985 6 ~ 1987 2
BAHLD 1984 10 ~ 1987 12

Table 7.2 PRELIMINARY CONSTRUCTION SCHEDULE

Yteis Year 1982 | 1983 | 1984 | 1985 | 1086 | 1987 | 1088

Delaited Engineering
ROW Acquisiticn
Road Construction

Structure Construction

~ Accordingly, the Project Road is expected to be opened to traffic in the
year 1988

.32 BHERBRE

RALHEROFBIN 6 HTT CILERGRTwA,
RRTHROARIE, BIERER. RAS. ABTHREBEHLIRTS 5,
Foz:r bOREY TSI, B EEBRAERMYL-GIH RS, &

BIRALITRENHY TH 2,

a PEGIMIAAHCUPRANCORELX ZILLDTH S,

b RGO ERIERHARMICA TR S,

¢ BEROMEROGHBRTMCTIRS,
ARBREOANIMEPARAMOPERIR L4, T5HURI R D

.33 {$HMOSRES ‘
CZIENRORARETHATSRYSHEL s EraE Ll FLEORM
DUERMARRL ICHRI N B,
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Table 7.3 STREAM OF ECONOMIC COSTS

7.3 4

FAY

W Oetailed R.OW. Road Structure

Year Study Acquisition Construction Construction

1882 £0% ~ - -
1933 50% " - - -
1984 - 50% - 10%
1935 - 50% 25% ' 30%
1986 - - 30% 30%
1987 - - 45% 0%
G131

BREFAEOLHDE GG, 6 Bt R<bhcuvb,

axmosEin

g =

ZEGHE, ADESTERMIGMBND 2 SKKEN I RS,
ADEETRME,. ETRMLBERMICEI XD,

A StMOFmIL “Year Book of Transpout Statistics 1979” l{l&g-;bo

AHHEGRAR TR RTHEH RSB LR B,

a T—F%—Y%AIrr

b EHHE
¢ BFoor—
a A

e HERfAHHE
f PEHHE
e HEfHE
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Table 7

4 ECONOMIC COSTS BY ALTERNATIVE PLANS

Alternative Type of Cros: Access £ o8
_ p conomlic Cost
Route Bridoe Section Type {M$°000}
'_ROUIE_I_ - ~ A-lane Full 89,617
REEEE_H_._ - 4-lans Fuli 95,515
Full 1182
Plan 1 d 24
Route 1] “!gh Level Partial 1 15,446
Pian 2 Full 134,289
. Medium Leﬂi Plan 1 Full 119,930
Full 122,182
Plan t p—
High Leves Partial 121,344
Route 1V Pian 2 Full 140,186
|
_ Mediom Level Pian 1 Full 125,877
Route V High Levet 4_tane Full 123,773
Route Vi High Level 4-lane Futt 129,670

Table 7.5 ECONOMIC COSTS BY ALTERNATIVE PLANS

Alternative Type of Cross- Access Saction £ .col“ fc
Route Bridge Saction Type | w000

. Section 3 72,160

Route HI High Level Plan 1 Foll Section 2 44,124
Route IV | High tevel Pian 2 Full Section | 12.1%0
S=ction 2 50,021
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HARLTREINI, '
2) 4 1 afl

A AR 1 DDt aifith. RUBHO T A USML e s nt:, |
3) 2494 .

4G, 4 YOHAKR, FHEGEL. 21 vhako &L Kic
RESh,
9 EHREEREBHER |

SR SEL. ARREBAKOORS, AfFRIL. &4 OB
LC, BOBSEALEMLCIHN AR, B4R3, ADHOEKRORA T X
hs,
5) MEAIR |

VORI, SHERSOBG CANIN, TOBELKRL 6 {GRIND,

Table 7.6 OEPRECIATION AND SALVAGE VALUE -

Itemn Peccentage of . - Salvage Value

v Depreciation (%) | (% of Vehicle Cost)
M/Cycte 30 15
Private Car 30 | 20
Taxi 8s 15
Bus | 70 15
Light-Van 60 15
Medium Truck 70 15
Heavy Loty 70 15

Source: Year Book of Transporl Statistics 1975

Vi3 D DAL LT, ERTHOALLBERL EHRLCUHT A0, ANEBR

LR LILEIRS,
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Table 2.7 DISYANCE-DETERMINED RUNNING COSTS
{tn cents per ka3t 1681 Prices)

) W fMiCycte | Cat Taxi fus li;,g?‘t Mfg::fm ﬁg‘:z
RunningCost | 669 | 1493 | 1943 | 2684 | 1754 | 3860 [ 4630
Fuel 205 | 170 | 324 | 620 | 738 | 1101 | 1101
o 1022 | o | a3 | st | 13 | 1m | 232
Tyres | 02 | o090 ] 120 ea2| ser | 725 [ 1070
Malntenance | 1.45 340 | 266 | 549 | 4238 | 1205 | 15.02
Deprecistion 0.73 2147 290 5.13 294 5.89 7.25

AR ERLLEX DBED, ADLOAEITEF L ABRBEORE LS, L
LR s, <) HOARBIERRBANCLY, 20 b ARG AT EEDLE
BI5, EBRHLC I H4ETRA, B1L3KFE3h5,

(Unit: Cents perpo o, kikeneten) (Vait: Cents pur kifomeitny)
) -
2l : i
\ : € v
4
1] —
2
0 .
0 14 L 443 2] 3 2% ] " n 43 2] 52 85
© SPEED -E RPN SHEED - XPMH
Botxar) VA LES Y

Note:  The figuee f et s obtrined By wsirg the pou by vehivle hpe and
e compuosition nte of aelicles.

Fig. 7.3 RELATIONSHIP BETWEEN RUNNING COSTS AND SPEED
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Teble 7.8 TIME-DETERMINED RUNNING COSTS
(In M$ per hr. at 1981 Prices)

BATMEH 1 262 ARLAD CHBRMIEMLC LFBOMTRLMWT

Light

Medium

Type of vehicle - . y Heavy
K M/Cyde| Car _ Taxi Bus ‘\an: | Loty Lorry
Fixed Cost 035 | 151 297 | 641 | 156 | 3ses '6.38
Crew - {02 | 114 | a3 | 200 | 2720 | 3u
Depreciation | 0.19 | 066 | 046 } 066 | 019 | 035 0.43
Intecest 015 | 070 045 176 038 | 093] tis
Ovethead - - 062 | 233 | 046 | 11 " 1.69
Sub-Total 035 | 651 | 297 .| 936 { 313 | 589 6.38
vl 10 L 1o | [07 | os | o1 1.0
3 ByRA§EH
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ﬁiﬁ. Yean book of Transpont Statistics Maluysia 1979
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RENRDERAL EHENHML LTI 2,
ABHEHA2WA MS 144 /78%
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Table 79 TIME VALUE FACTOR AND COMPOSITION RATIO
8Y TRIP PURPOSE

Trip Purpose Yime Value Factor Compdsition Ratio {Ti)
(i) (pi) for owner | for non-owner
Business : 100% of hourly income 18% 14%
Yo 2nd from work 50% of hourly income 60% 46%
Private No valu 22% 40%
~_Total _ 100% 100%

45% {for Vehiete Ouaner)
38% (for Non-Vehicle Ownar)

Therelore: ? Pi - Ti

PRI &7 10 WKiRdAh b,
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Table 710 TIME VALUE OF VEHICLES
{tn M$ per hi. at 1981 Price)

Passeager Car ' M$7.79/hu. .
Motor-Cyele M$1.62/ hr.
Bus M$13.14/ hr.
. Toxi ME6.75/ .

7.5 FEHOHE
7.5 1 FHANLER :

HURE S, SSARAE LANIMLELOLATRNDO LKL DRD OGN Dy
LAKER 3 0D DFFI YT bh b,
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Table 2.1% BENEFITS BY TYPE
Alternative | Vehicle Operating Cost Time Total
Route Runining Cost| Fixed Cost Tota? Cost _
Route Il 7,147 3,103 10,220 8,906 19,126
1990 (322% | u62%) (534%) | {466%) [ (100.0%}
| Routety: | 6643 3285 9,978 9,407 19,335
(343%) | (17.0%) (50.3%) | (48.7%) | 1100.0%)
foute I 12,848 8.687 26536 24,415 50,951
2000 (350%) | (17.0%) {520%) | (480%) | (1000%)
Route IV 18,505 9,193 22,703 5513 53576
(345%) | (12.2%) G12%) | 483%) | (100.0%)

Hote: Upper figure 1 Benelin (MS000)
' Lownet figure : Composition (¥)
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Teble 7.12  BENEFIT BY ALTEANATIVE PLANS

Alternative | Type of  Cross- Access &e?aga ;?3335 _ Eigggl?f:g
Route Bridge Section Type (M$000) (457000} Capacity
Route § - d-ane Full 13455 34431 1 . 1999
Routé §l - 4-tane Foll 13,664 36,626 1990
B Full | 19,526 50,051 2001
High Leve} Plan 1 Partial 17,558 42816 2001 ~
Route Il Plan 2. Full 19,126 62,696 2005
Madium bevell Plan i Full 19,126 60,951 2001
Full 19335 | 53676 | 2000
Rovte IV | vt | partiat | 12,067 | 45087 | 2001
Plan 2 Foll 19,236 | - 65317 2005
Medium Level]  Plan | Full 19335 | 53,576 2001
Route V High Lével 44ane Full 19,226 50,616 2001
Route Vi | High tevel | 4tane. Fol 19135 | 53,184 2008

Notes:  Plan 1 in crosssection: 6-1ane fcom the Toll Expressway to the Prai Roundabout and
4 ane for the other parl of the Project Road.
Pian 2 in ¢ross-section: B—1ane from the Toll Expressway to the North Butterhorth
Coitainer Whaef and 41ane for the other part 61 the Project

Road.

Table 72.13 SENEFIT BY SECTION

Alternative| Type of Cross- Access ; Beoefit Benefit | Year f(-"
Rovte | Bridge | Section | Type Section | l'ﬁgggg, 5’;52%0000} %‘a‘f’fg'{;g
Routs ] High Levet|  Ptan i Full Section 1 15,749 '_13?,814_1 2000
High tevel| - Plant | Full S=ction2 ] - 2378 | 13,137 | 2005
Route v |Tigr tevel] Pland | Full f Sectiont | 91,749 | 37814 | 2000
- High Level| Pian d Full Section2] 7,585 | 15762 | 2005
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Table .14 E£CONOMIC INDICATOR BY ROUTE PLANS
A!;emati#e Discounted | Discounted 8/Cc Net Present 'Euma;
foute Benefits Cosls Ratio Value R;:fa?n
- (§000) (5°000) {$°000) {#)
Route kF, 41 80,712 52,615 | 1408 23,097 155
:Route i-F, 40 80,5572 60,662 1.384 23,200 15.4
Route Hi-F, Plan t 124,830 713,302 1304 51578 175
Route iV-F,Plan 1| 120343 76.35% 1.694 52992 174
Route V-F, 4-L 124,628 12,621 1.605 47,007 168
Route VI-F_ 41 124,130 80,665 1639 43465 164
Hotes: a. Discount Rate : V2%
b. Project Life : 25years

c. In case of the High Level Bridge

2) BREKOFEG |
BREARBLKOEBAISEBER, X715 KR35, HEL LB

BCH2, LALERD, 1 6D FEME4OBRID, 25~ Ol TEM
ELOBBRD LP L b HAHTEIRE Y,

Table 7.15 ECONOMIC INDICAYORS BY TYPE OF BRIOGE

0i ted | Discounted Net Present fnternal
. scounte VSEOLH £ )
Alteraative Ty;_:ue of Senefit Cost RBI C Value 22}‘3:]:
Route Bridoe {$000) {$7000) atio (5000} oo
Route 111§ 'It';r}?gg:m‘ 124.850 13302 | 1704 51578 175
Plan 1 o L :
:,‘:*3,‘,‘2; el yoa880 | 76820 | 1626 48060 | 168
gi?f;;‘“““‘ 120343 | 2651 1.693 52992 174
Route IV-F - _
Fon 1 gﬁ;‘;ﬂ,‘;“"‘ 120313 | 19860 | 1619 s0473 | 168
Notes: 3. Discount Rate : 12%
b. Project Lile : 25 vyeans
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Table 2.16 ECONOMIC INDICATORS BY CROSSSECTION PLAN

Alternative |  Type of D'g:e‘}tfd oi sat;f: te§ B/C Netvti;g:en.t !Eget;n;:
Route Pian ($000) | ($000) Ratio ($:000) R?‘)t(;l;m
plant | 124880 | 73302 1704 | 61578 176
Route MF I otn2 | 141,116 | 81438 1672 | 86722 | 163
foute s LT 129343 | 76351 | 1604 | 62992 | 174
Plan 2 147,220 | 87485 1683 | 69735 | 169

Notes : a. i)_iscouhl Rate : 12%
b. Projeit Life : 25 vyears

0 AHESERS OB Sk O TE o
114 RREFEK Ow COHF P OBRIBFIN T b, EDEML
£ KPR KR BB ik £ D EANTREESwHERL T 2,

Teble 7.17  ECONOMIC INDICATORS BY ACCESS PLANS

: . . ; Tnteraat
Altemnstive | Typeof Discounted { Distounted 1 Bl Net Present g:{:gf
Route Access Benafit Gost Ratio Value Return
- -£5'000) " {$'000) = {$'000) %)
Full . ' . |
Aeoess. | 128880 | 23302 | 1904 | sigi8 175
Route 1| partiol : : -
Pian 1 arti oo ] anaee | cime b ania "
an Access 103,690 | 22,266 1504 | 36424 | 162
ey o UV B
Route IV |, Adsess 129343 | 76351 | 1604 | 52992 | 174
Flaal partial | | - '
1h1] : . : .
| Acciss 112547 | 75332 1404 372385 | 164
 Notes: a. Discount Rater  : 17%
b. Project Life : 25years

5) B LOME _
ZOHBEADOAMH, IHENBOE RN L D2 BT bh ke HFH
O, rvar 1 pesvar2 Y byt 53‘%hﬁﬁiﬁf\k‘i‘éé?ﬂ’&fﬁbihbo
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Tabte 2.18  ECONOMIC {NDICATORS 8Y SECTION

Alternative] Typeof | Distounted | Discounted Net Present | Internal
Route Section Benefit Cost RBa]l? Value Rate of
: {$7000) ($'000) ° ($°000} R&t;m
* Houte il | Section 1 | ‘84,443 44,834 1925 | 41549 | 186
Flad | secton2 | 40431 | 284n1 1423 | 1206 | 155
Route 1V | Section 1 24,443 45894 3.925 41,549 186
Plan e . — :
aa 1 Section? | 44617 31,463 1420 13214 | 153
7.7 ERESH
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Table 2.1 RESULTS OF SENSITIVITY ANALYSIS

Alternative Route i) ~ F, Plan § : Route IV — F,Plan 1
, Route 8/C NPV iRR 8/c NPV IRR
Hems Ratio | (M$'000) (%) Ratio | ($°000) (%}
Original Results _ 1.704 | 51578 125 1.694 §2.992 174
20% Cost lacrease 1420 | 356918 155 1.4%2 37,723 15.4
© 20% Beaelit Decrease 1363 | 26603 | 150 1355 | 27,125 150

4. 207 Cost Increase and

20 st it Deceeass 1136 | 15043 | 132 120 | 11856 | 132
5. Change in Cost Steam 1619 | 47727 | 162 1614 | 48222 | 168
6. Project Life 20 Years 1560 | 41,022 | 169 1549 | 41220 | 168

- 7. ChangeinPCUof Mitydld “2.163 | 85267 | 208 2153 | 87998 | 207

8. Alignment of the support-

ing road of the EastWast | 1550 | 40346 | 164 1551 | 42082 | 164

Highway

When Route Alsexpand- | yso1 | 52808 | 163 1605 | s5867 | 164
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Table 8.1 ROAD EXPENDIYURE {1972 — 1975)

Yesr Road Fedzral Road State Road
Expeaditure Expenditure Expenditure

1972 1674 _ 585 107.9

1913 2039 943 Iﬁlg.ﬁ

1974 2801 1312 1489

1975 | 3759 1736 1523

191@_' 3198 - : =

1927F 4240 - -

978" 4140 — -

Source: Highway Planning Unit
* Estimsted provisionally by HPU.

HBORHREGHEDPEAT2DOGDPRAE (KliT b, Thv i, ¢DF
B CHGDPOEEKEWFET 2. TOBR, ABRNSNH1L 97 8, 1459
(fli<v—ow7T7hbar), 1985 7118 (fih=v—vyT¥a), 2000

PRt 20497 (fiJi<v— 77 ¥A) L FEIZRZ,
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BENSBEONBRANORIBEHMRTIEAD 2%, 44, 6%, 8% T,

Fo¥RLELe 2, 83 KT

Toble 82 FORECAST OF BUDGET (1981 — 2000)
{In million M$ at $972 prices):

v Road Federal Road ' State Road
est Expenditure Expenditure Expenditure
1979 4459 252.0 1939
1835 715 6020 309.5
2000 2,149.7 1.2146 935.1

Table 8.3 FORECASY OF BUDGEF ALLOCATED TO THE STUDY AREA
(In million M$ at 3979 prices)

Allocation to Study Area

Road
Year Expenditure 7% A% 6% 8%
1981 521.1 104 - 208 313 42.7
1935 LS 14.2 285 427 569
1990 1,023.6 206 41.1 63.7 827
2000 2,149.7 430 860 1200 - | 1740

822 ~<)yrOfBREJNCHITLLTILAHEE

BHROKYT ALBRAANR, ATHSHB LA, 7« — % | OEAZ S T
TKBRHIR T, CORHIKLRH~F v ANTI23 4D $4.
skzu—%f520#ﬁ®$§ﬁTﬁéhfbb\%&aﬁﬂﬁhsfﬁﬁ?V
— T VA IR REIRCnw,
1931¢¢51935¢os$ﬁfﬁ$¢auzob(ﬁﬁév—vvr»)
1986%#51990&05%@%&21e(ﬁﬁquVTr»)ﬁTﬁén

Bo _
Tebl2 84 INVESTMENT REQUIREMENTS BY PHASE
{Ia thousa_nd M5 at 1979 prices)
lte: Phase | Phase 2 Phase3
ems 11981-1985) | (1985-1990) | {1991-2000) Totat
Highvray i D
Projects 193,525 218,712 189,714 - 607,951
Intersettion ' | N
Improvements 38,741 19,755 7.030 65,526
Others '7,7_ 18 679 172 8569
Total 245984 239,146 196,916 682,046
Notes: 1) The construction tost includes the detziled enginezring and

oonstruclion supervision,

2) The cost of the Project Road is included in Phase 1 2nd 2.
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Table 85 COMPARISON BETWEEN FUNDS AND EXPENDITURE
{in million M$ at 1979 prices)

_ Phase R?insrgnnf:r:ls ' H;?Jhn?éiv
Phase 1 1931 - 1985 245.0 Y
Phase 2 1985 — 1990 239.1 1337
Phas2 3 1991 — 2000 196.9 4728

o Tolsl 6820 6982

8.3 BT

RIECABORBAUB LT 2 DI, HATEOBR O G L& LAY R
&a&h;7ﬁtg§&ﬁﬁtﬂmﬁﬂﬁ®g%\10$mu#ab®m&ﬁﬁxé
i,

COBARRE KBS L2 EADE CHMLAFLH, HIAT1962 198 7% 1
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—hi. BHEDHBOBRRTRICER3h 2,
a. MO KT FRXHBBO 2 ER40 ¢ HBR~DOEEE THEFEE 2 2 b,
CCTHRMEbLAWLDE T 5,
b REFK &0 5450 S THAR LA BIKEERIY £8 L (kD 5,
LEOPRELEBE LT, B THSATEOBICEYD 2,
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Fig. 8.1 RECOMMENDED IMPLEMENTATION SCHEDULE

Year

Note: Taxisincludad in Local Currency

-152 -

Items - 198? 1983| 1984 | 1985 1986} 1987 | 1988 | 1980 19901 1001 -
Detaited Engineering -,
N S S |
Lan{_! Acquisition i
Road Comtruciion B
Phase 1 Construction of Prai I -
River Bridge
. : . — ] 1
Construction of Fly. T -
over Bridges
Land Aéquisition
Phase 2] Road Construction
Consteuciion of Fly-
over Bridges
Toble 86 PROJECT COST
{In thousand 1§ at 1931 Prices)
_ ltems ~ Foreign Local Total
Detailed Engineering and 4,192 4254 84486
Construction Supervision
Phase 1 o
Land Acquisition 0 12,193 12,193
Road Construction 5,148 5897 11,045
Steucivre Construciion 21,561 19,371 40932
Total 26,109 37466 41715
Phase 2
§
Lzand Acquisition 0 4,792 4,192
Road Construction 11,656 13,881 25537
Structure Construction 3550 3.363 6943
Totat 15,206 22,065 31212
Totdd
{and Acquisition ] 16,990 16,990
Reoad Conttruction 16,804 19778 35,582
“Swucture Construction 25111 22,164 41,816
Total 41,915 63532 101,447
Graand Total 46,107 63,786 109,893



Table 8.7 ANNUAL INVESTMENT AEQUIREMENTS FOR PHASE 1 AND 2
{in thousand M$ at 1981 Price)

rﬁgaﬁn M'&?J?gﬁm Rqad Construction ‘Structure Coinstrrucﬁdr'\ 1_’<_>|al 7 .
Year | Local foreign| Locat | Total [Foreign | Locst | Totel Forefgn Jtocal | Total
82| | 628 | s28 | 1056 ) 628 | 628 | 1,056
1983 1684 | 1581 | 3,168 , 1584 | 1,684 | 3,168
1984 | 9.148 3204 | 2838 6.062] 3224 111,986 15210
1985 | 3050 |1.082 | 1.238 | 2320 45622 | 4.063| 8585] 5,604 |8351 (43965
1056 | 2306 |1.621 | 1857 | 3478 | 703 | 6.210] 14,144 { 0.055 }i0.063 20,018
1987| 2396 |2,703 | 3,096 | 5,790 | 6,135 | 5484 11619 | 8838 10076 [10,814
1988 14895 | 5820 |10225 | 1.263 | 1.202] 2265 6188 | 2,092 13,100
1959 3672 | 4373 | 8045 | 2525 | 2404] 4929 6197 6,277 |12,974
1990 3672 | 4372 | 8044 | 1,262 | 1.202] 2464| 4.934 {5574 }10508 :
Notes: a. The Construction includes the detailed engineering and consteuction supervision
b. Taxisincluded in the "Locat Currency’’.
Tablo88 ANNUAL INVESTMENT REQUIREMENTS FOR PHASE 1
{In Thousand M§ at 1981 Prices)

ot Jreat2i%, ] Road Construction | steucture Comstruction | Totl

Year Local Foreign| Local | Total |Foreign [ Local | Totel | Foreign | Local | Total ™~
1984] 9,148 3,071 | 2,703] 5,774] 3,07t 11,851 [14,922
1925 ‘3050 11,030 | 1178 | 2209 | 4307 | 3870 s.170] 6.337 | 8.009 [13420
1285 11543 | 1709 | 3313] 7,080 [ 6.390] 13470 8624 | 8,450 [16,783
1987 2574 | 2013 | 5523 | 5843 | 5.222) 11.065] 8417 8.71 | 16583

Notes: a. Excluding the detailed engneering and construction supervisibﬁ

b. Taxisinctuded in the “Local Curcency™.

Table 89 ANNUAL INVESIMENT REOUlREMENTS FOR PHASE 2
{lo Thousand M43 at 1931 Prices)

E:Dc(}:sgn Acql-gisngiér Road Construction | Structure Consteuction Total .

Year [ Local Foreign| Local | Total | Foreigh | Local] Total | Foreign] Toca¥ | Total ™
1986] 2396 i | o0 | 2396 | 2395
1091 2208 | B | o | 2498 | 22208
1928 0 |4.662 | 6552 110214 ] 1,203 [ 1,148] 2.348] 5865 | 6,607 12,562
1939 3497 | 4,165 | 2,662] 2405 | 2,280 4.694] 5902 | 6454 |12,356
1990 3496 | 4164 | 7.660{ 1202 [ 1,145] 2347| 4698 | 6300 [10,007
Notés:  a. Excluding the de.laiied engineering and construction supervision.

b. Tax is included in the ""Local Currency™.
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APPENDIX-A

A1 BENEFIT-COST STREAM

Alternative Route I with Full Service Interchange, High-Level Bridge

and Plan 1.
Discount Rate = 0120
B/C Ratio = 1.401
NPV = 23097,
LR.R. = - 0.155 Unit : 1000 1AS

Undiseounted Discounted

Year _ Cost Beaefit Cost Beoefit
1 1931 ] 0 0 U
2 1932 1182 o 1055 0
3 1983 1182 0 942 0
4 1984 21173 0 15071 0
5 1985 32401 0 70591 ']
6 1985 14885 0 8446 0
7 1937 18793 v} 9524 0
8 19338 500 11150 226 5644
9 1983 £60 12248 202 4047
10 9% 500 13465 180 4852
1 1991 500 14781 161 4759
12 1992 500 16237 144 4668
i3 1993 500 17835 128 4518
14 19%4 500 19593 115 4490
15 1995 500 21524 102 4404
16 1996 500 23644 91 4320
17 1937 500 25913 82 4237
18 1098 500 28532 13 4156
19 1950 500 31343 65 4076
20 2000 500 31343 53 3639
21 2001 500 31343 52 3249
22 2002 500 31343 46 7901
73 2003 500 31343 11 2590
24 2004 500 31343 37 2313
25 2005 500 31343 33 2065
26 2006 500 31343 29 1844
27 2007 500 31343 26 1648
3 2008 £00 31343 23 1470
23 2009 500 31343 21 1312
30 2010 500 31343 i9 1172
31 2011 500 31343 7 1045
32 2012 500 31343 15 o34

* TOTAL *

Undiscounted Cost = 102122
Undiscounted Benefit = 643775
Discounted Cost = 51615
Discounted Senefit = 80712




A-2 S8ENEFIT-COST STREAM
Alternative Route I with Full Service Interchange, High-Level Bridge

and Plan 3.
Discount Rate = 0.120
BfC Ratio = 1.384
N.P.W. = 23290, : _
I.R.R. = 0.154 Unit = 1000 M$

Undiscounted Discounted _

Year Cost . Benefit Cost ) Benefit
1 1981 0 0 0 0
2 1982 1381 0 $233 0
3 1983 1381 1) 1101 R H
4 1924 19637 0 13917 o
5 1885 | 33006 0 20976 0
6 1986 17401 0 9874 0
7 1987 2210 0 11506 0
8 1988 502 19219 221 5075
9 089 502 12381 203 5000
10 1950 502 13664 ) 181 4927
1t 1591 502 15080 162 4855
12 1592 502 16643 144 L4784
13 1993 502 18367 129 4714
14 1934 502 20270 115 4645
15 1995 . 502 22371 103 © 4518
16 1996 502 24639 ' 92 45611
17 1997 502 21247 g2 4445
18 1998 - 502 30071 < 4330
19 1999 502 33187 65 4316
20 2000 502 . 33187 _ 53 3853
21 2001 502 33187 52 3440
22 2002 502 33187 46 3072
23 2003 502 33197 43 . 2743
24 2004 502 L 33187 a? . 2449
5 2005 502 33187 33 : 2186
26 2006 502 33187 0 - 1952
27 2007 502 33187 - 26 1743
28 2008 502 33187 24 - 1558
29 2009 502 33187 21 C13%
30 2010 502 33187 _ 19 1244
31 2011 502 33187 17 1108
32 Wiz 502 33187 15 - : 989

* TOTAL *

Undiscounted Cost = 108066
Undiscounted Benefit = 676620
Discounted Cost = 60562

Discounted Benefit = 83962




A3 BENEFIT-COST STREAM

Alternative Route 111 vith Full Service Interchange, High-Level 8ridge

and Plan 1,
Discount Rale = 0.120
8/C Ratio = 1704
N.P.VY. = 51578,
LR.R. = 0.175 Unit : 1000 M$
| Undiscqunted Discounted
Year Cost | Benefit Cost " Benefit
i 1931 ()] 0 0 0
2 1982 1801 0 1608 0
3 1983 1201 0 1436 0
4 1989 23394 0 16651 0
5 1985 39363 0 75337 i)
6 1936 22633 0 12874 g
7 1987 26133 0 13544 o
8 1988_ 465 15722 21t 71112
9 1639 465 17341 1838 1004
10 1920 466 19126 168 63897
1 1993 466 21095 150 67192
2 1972 466 23266 13 66388
i3 1933 4ch 25662 120 6581
14 1994 466 28303 167 6486
15 1995 465 31247 95 6388
16 1996 " 486 34430 85 6290
17 1997 466 371975 76 6195
18 1998 466 41884 63 6100
13 1939 466 456195 61 6007
20 2000 466 50951 654 5916
21 2001 466 56196 48 5826
22 2002 465 55195 43 5202
T 23 2003 456 56195 39 4644
24 2004 466 55186 34 4147
25 2005 466 56126 K} 3102
26 2006 4166 56196 27 3306
27 2007 468 56196 24 2951
28 2008 466 56196 22 2635
29 2009 466 56126 20 2353
30 2010 466 56195 17 2101
31 20114 456 55196 16 1876
32 2012 486 56196 14 1675
" TOTAL *
Undiscounted Cost = 127935
Undiscounted Benefit = 1067519
Discouated Cost = 13302
Discounted Benelit = 124380




A4  BENEFIT-COST STREAM | o
Alternative Route 1V with Fuil Service Interchange, High-Leve! Bridge

and Plan 1.
Discount Rate = 0.120
B/C Ratio = 1.684
N.P.W. = 52892, o
1.R.R. = 0.174 Unit : 1000 M$

Undiscounted . - . Discounted )

Year Cosi Benefit - Cost . Bencfin
1 168t 0 0 0 0
2 1482 2001 0 $787 0
3 1883 2004 0 1595 (4]
4 1984 21857 0 15557 0
5 1985 40474 0 25322 0
6 1986 25205 0 14302 0
7 1987 30644 0 16526 : 0
8 1888 468 15770 212 7134
9 1989 468 17461 - 189 7052 -
10 1960 468 19335 i69 - €972
it 1991 463 - 21410 151 - 6803
12 1992 468 23700 135 6815
13 1993 468 26250 120 . 6738
14 1994 453 29067 107 6651
15 1995 458 32185 o5 - 6586
16 1996 468 35639 86 - 6511
17 1597 463 39462 76 © 6437
18 1998 468 43696 68 6364
19 1939 458 48385 61 6292
20 2000 468 83516 54 6221
21 2001 463 59324 49 5150
22 2002 468 59324 - 43 5491
23 2003 468 | 59324 39 4903
24 2004 468 59324 35 4317
25 2005 463 . 59324 3 3908
76 2008 468 59324 28 3490
27 2007 468 69324 26 3116
28 2008 . 463 59324 22 2182
23 2009 463 59324 20 - 2484
30 2010 468 - 59324 17 2218
31 2011 468 59324 16 ° 1980
32 2012 468 $9324 14 1763

. * TOTAL *

Undistounted Cost = 133882
Undiscountsd Benefit. = 1117833
Discounted Cost - 76359
Discounted Benefit = 129343




A6 BENEFIT-COST STREAM

Altersiative Route V with Full Service Interchange, High-Level Bridge

and Plan 1.
Dis¢ount Rate = 0.120
8/C Ratio = 1606
N.P.W. = 41007,
LA.R. = 0.168 Unit: 1000 M$

Undiscounted Discounted

Year Cost Benefit Cost Benzfit
193¢ 0 0 0 9
2 1982 2031 0 1813 0
3 1633 20314 0 1619 0
4 1934 22171 ()] 16493 0
5 1985 41514 0 76383 0
6 1986 25533 0 14517 0
? 1927 79418 0 14918 0
8 1988 472 15842 214 7166
9 1989 412 17452 191 7049
10 1990 4712 19226 170 6933
11 1991 412 21180 152 6819
12 1992 412 23333 136 6703
13 1993 472 2514 121 6593
14 1994 472 28317 108 6490
15 1995 472 31195 a7 6383
16 1996 422 34365 36 6278
17 1997 472 37858 17 6175
18 1998 472 43705 69 6074
19 1999 432 45945 61 5975
20 2000 432 80G15 55 53817
2t 2003 472 55753 49 5180
22 2002 472 £5759 44 5161
23 2003 472 55759 39 4803
24 2004 472 55759 35 : 4114
5 2005 472 55759 3 3574
26 2006 472 55759 8 3230
21 2007 472 55759 25 2929
28 2008 472 55159 22 2615
9 2009 412 55759 20 2335
30 2010 4712 65759 i8 2084
31 2011 412 55759 i6 18619
P2 20012 4127 55759 14 1662

* TOTAL *

Undiscountad Cost = 135576
Ungiscounted Benefit = 1061846
Discounted Cost = 77621

iscounted Benelit = 124628




AG  BENEFIT-COST STREAM |
Alternative Route VI with Full Seivice Interchange, High-Level Bridge

and Plan 1,

Discount fate = 0,120

8/C Ratio = 1.639

N.P.W. = 43465.

I.R. R. = 0.164 Unit: 1000 M$%

Undiscounted . .. Discounted
Year | Cost Benefil Cost ~ Benelit

1 1981 0 0 0 0

2 1982 2230 0 - 1991 0

3 1983 2230 o i778 0

4 1984 21635 0 15309 o

5 1985 . 42121 0 26769 0

6 1986 28099 .0 15044 0

7 1987 23357 B 16900 0

8 1988 . 474 15597 214 7055

9 1989 474 . 17216 191 6978
16 1990 474 19135 178} . 6900
1t 1991 474 24195 153 . 6824
12 1992 474 23476 136 6749
13 1993 474 26002 122 6674
14 1994 474 28801 109 . 6600
15 1995 474 31901 97 6528
16 1996 474 35335 87 64156
17 1997 474 - 39133 77 6384
18 1993 474 43350 69 L 6314
19 1999 - 474 48016 62 6244
20 2000 474 53184 55 6175
21 200% 474 53184 19 6513
22 2002 474 53184 - 4 4923
23 2003 474 53184 39 4395
24 2004 474 53184 . 35 3924
25 2005 a74 53184 L3 3504
26 2006 474 53184 28 3128
27 20017 474 53184 2% 2793
78 2008 474 53184 22 2404
23 2009 474 53184 20 2227
30 210 474 53184 18 - 1983
31 2011 474 53184 16 1275
32 2012 474 53184 14 . 1585 .

* YOTAL *

Undiscounted Cost = ' 141522

Undiscounted Benefit = 1040614

Oiccounted Cost = 8OGES

Discounted Benefin = : 124130
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A7 BENEFIT-COST STREAM

Alternative Route 111 with Full Service Interchange, High-Leve! Bridga

and Plan 2.
Discount Rate = 0,120
B/C Ratio = 1672
NP W, = 56722,
i.R.R. = 0.168 Unit: 1000 M$

[ Undiscounted Discountsd

Year Cost Benetit | Cost Benefit
1 1931 0 0 0 0
2 1982 2113 0 1887 0
3 1683 2113 0 1684 0
4 1984 2674% 0 19G34 o
5 1985 45886 0 29161 0
6 1986 26614 0 15102 o
7 1_987 30822 H 15615 0
B 1988 492 15673 223 7067
9 1239 492 172856 129 6952
10 1990 492 19126 1127 6397
11 197 492 21162 i58 - 634
12 1992 492 23415 t41 6731
13 1993 492 75907 126 6650
14 1924 492 28665 "3 6563
15 1495 492 31717 01 6450
16 1995 492 35093 1] 6411
17 1997 492 338729 80 6334
18 1938 492 42062 72 6257
19 1999 4192 47535 64 6182
20 2000 492 52596 57 6107
21 2001 492 53195 51 6033
22 2002 492 64390 46 5960
23 2003 492 711244 11 5833
24 2004 49?2 18828 38 5847
25 2005 492 82220 32 - B746
26 2006 492 81220 20 5131
21 20017 492 81220 26 4531
28 20038 492 81220 23 4020
29 2009 492 87220 21 3652
30 2010 49?2 81220 i8 376)
31 2011 492 81220 16 9N
32 2012 492 87220 113 2593

* JOTAL *

Undiscounted Cost = 146589
Undiscounted Benelit = 1370334
Discounted Cost = 64438
Discounted Benelit = 141160




A8  BENEFIT-COST STREAM |
Alternative Route 1V iwith Full Service Interchange, High-Level Bridge

and Plan 2,
Discount Rate = 0.120
B/C Ratio = 1.683 |
N.P.AY. = £9735.
I.R. 8. = 0.169 Unit: 1000 M$
Undiscounted . Discounted
Year Cost Benefit Cost Benefit
1 1981 0 : 0 Ly 0
2 1982 2312 0 2064 0
3 1983 2312 0 1843 0
4 1984 25206 0 17841 0
5 1985 46491 0 20548 0
6 1986 20133 0 16530 0
7 1981 34734 Q 11597 0
8 1938 49 15669 223 t . 7088
¢ 1989 494 17406 200 - 7030
10 1990 494 19335 178 . 6972
11 1991 404 21418 . 159 6915
12 1992 404 23859 - 142 6859
13 1993 494 . 26503 127 6803
14 1994 451 29441 113 6747
15 1995 494 32704 101 6692
16 1996 404 : 365379 90 .. 6637
37 1997 404 . 40358 ] S 6583
18 1928 404 ‘ 44829 72 - 65729
19 1999 494 49797 64 T 6418
20 2000 494 55317 51 . 6423
21 2001 451 61448 51 6310
22 2002 494 68259 46 6318
23 2003 494 75825 41 6266
25 2004 409 84229 36 6215
25 2005 494 93565 a3 6164
2% 2005 494 93565 29 5504
27 2007 409 43565 28 : 4914
23 2008 494 93565 23 - . 4388
29 2009 494 93565 21 | - 3918
30 7010 404 93565 ig | - 3468
- 3t 2018 19 93565 16 3123
32 2012 494 93565 15 21588
" * TOTAL *
Undiscounted Cost = . 159539
Undiscounted Berefit = 1454304
Discounied Cost = 87485
Discounted Benefit = :

141220




A9

BENEFIT-COST STREAM
Alternative Route HI with Full Service Interchange Medium-Level
Bridge and Plan 1.

Discount Aate = 8120
8/C Ratlo = . 1.626
N.P.W. = 48060,
TLR.A, = 1 0.169 Unit: 1000 A$
_ Undiscounted Discounted
 Year Cost Benefit Cost Benefit
1 1981 T o 0 0 o
2 1982 1519 0 1356 0
3 1983 1519 0 1211 0
4 1984 - 30493 0 21704 0
5 1935 44483 0 28210 0
6 1986 19133 o 10857 0
7 1987 - 22838 0 11570 0
8 1988 466 15722 2 7112
9 1489 466 173414 188 7004
- 10 1890 466 19125 168 6897
111991 466 21099 150 6792
121992 466 23266 134 6683
13 1833 466 25662 120 6587
- 14 1994 - 466 28303 107 6486
© 15 1995 466 35247 95 6388
16 1996 465 34430 85 6290
17 1997 455 37975 76 6195
18 1998 468 41834 63 6100
19 1999 - 465 46195 61 6007
20 2000 - 468 50954 54 5916
2% 200% - 466 56196 48 5826
22 2002 466 56195 43 5202
23 2003 466 56156 39 4644
24 2004 466 56196 34 4147
25 2005 466 56196 31 3702
26 2006 466 56193 21 3306
21 2007 466 56196 24 2951
- 28 2008 466 56196 22 2635
© 29 2009 - 468 56196 20 2353
30 2010 466 56196 17 2101
31 20t 466 £6196 16 1876
32 2042 466 56196 14 - 1675
* TOTAL *
Undiscounted Cost = 131635
Undiscounted Beneflit = 10667519
Discounted Cost = 16820
Discounted Benefit = 124880




A-10 BENEFIT-COST STREAM | |
Alternative Route IV with Full Service Interchange, Medium-Level
Bridge and Plan 1. '

Discount Rate = 0.120
B/C Ratio = 1.619
N.P.W. = 49474,
. R R. = 0.168 " Unit: 1000 M$
Undiscounted Discounted
Year Cost Benefit Cost . Benefit
1 1981 0 1] .0 0
2 1682 1718 1] 1634 - 0
3 1983 1718 0 1370 _ 0
4 1934 28957 0 20611 0 0
6 1985 45089 0 28656 0
6 1036 21649 0 12284 0
7 1487 26749 : 0 13552 - .0
8 1988 463 . 15770 212 - 7134
9 1989 468 17461 189 7052
10 1990 463 19335 169 6972
11998 468 21410 151 . 6893
12 1992 468 23107 135 - 6815
13 1993 463 26250 320 6738
14 1594 463 20067 . 107 . 6661
i5 1945 468 32185 96 6586
16 1996 '468 - 35639 86 6511
17 1997 463 39462 % 6437
18 1998 © 468 43596 63 6364
19 1999 463 48385 6% 6292
20 2000 - 468 53576 54 . R v 3
21 2001 468 69324 49 o 6150
22 2002 463 59324 .43 5491
23 2003 468 56324 39 : 4903
24 2004 468 59324 3% | 4377
25 2005 468 - 59324 - 3% 3008
26 2006 468 69324 28 3490
21 2007 468 59324 25 - 3116
28 2008 468 59324 22 . 2182
29 2009 468 59324 20 . 2484
30 2010 463 59324 R Y A 2218 .
31 2011 468 59324 - 15 - 1880
327 20412 468 55324 t4 - 1768
' TOTAL *
Undiscounted Cost - = 137580
Undiscounted Benefit = 1117831

Discounted Cost - 79869
Discounted 8enefit 129343

1}




A-11 BENEFIT-COST STREAM

Alternative Routeé 131 with Partial Service Interchange, High-Leve!
Bridge and Plan 1.

Discount Rate = 0.320

8/C Ratio = 1604

NP, = 35424,

1. R. . = 0.162 Unit : 1000 M$

o . Undiscounted Discounted
 Year _ Cost - Benelit Cost Benefit

t 1931 .0 0 0 0

2 1982 1784 0 1593 0

3 1983 1784 0 1422 0

4 1984 23338 0 16612 0

6 1985 39639 0 25191 0

6 1986 22481 o 12756 0

7 1987 28421 0 13326 0

8 1988 . 329 14691 149 6645

¢ 1989 <7 16061 133 6487
10 1990 329 17558 119 6332
11991 329 19195 106 6180
12 1992 329 . 20985 95 6033
13 1993 329 22041 84 5388
14 1994 329 - 25080 75 5748
15 1995 329 27418 67 5610
. 16 1996 329 29975 60 5476
17 1997 329 32769 54 5345
18 1998 32 35824 43 5218
15 1999 329 39164 43 5093
20 2000 329 42816 33 4971t
21 200t 329 . 46808 34 4852
22 2002 329 | 46803 30 4333
.23 2003 329 16208 27 3868
24 2004 . 329 46808 - 24 3454
25 2005 3 45808 22 3084
26 2006 329 46803 19 2753
21 2007 323 46808 17 2458
28 2008 329 46808 15 2195
29 2009 328 46808 14 1660
30 2010 . 378 46508 12 1750
31 201y $ 329 46808 1" 1562
32 2012 329 46808 10 1385

* TOTAL *

Undiscounted Cost = ¥23612

Undiscounted Benefit = 906173

Discounted Cost = 72266

Discounted Benelit - 108690




A-12 BENEFIT-COST STREAM | |
Alternative Route 1V with Partial Service Interchange, High-Level
Bridge and Plan 1.

Discount Rate = 0.920
B8/C Ratio = 1.494
N.P.WY. = 37235. .
I.R.R. = 0.161 Unit ; 1000 M$
_ Undiscounted Discounted
Year Cost Benefst Cost . Benefit
1 1931 0 o 0 .0
2 1982 1984 0 1271 0
3 1983 1084 0 1582 0
4 1084 21801 0 15618 0
5 1985 40245 0 25518 0
6 1986 24997 0 14184 o
7 1987 30332 0 15367 0
8 1938 331 14740 160 6668
9 1939 331 15179 134 6534
10 1590 331 12757 119 5403 -
11 1991 33t 19489 107 6275
12 1992 331 21331 . 85 6149
13 1993 33 23478 85 6026
14 1904 33 25768 76 £905
i5 1935 331 28283 68 5187
16 1996 33t 31042 60 6671
17 1997 331 34070 4 5558
18 1993 an 37304 43 5446
19 1999 331 41043 .43 53317
20 2000 331 45047 a8 5230
2t 2001 a3t 49442 34 5126
72 2002 a3 49442 kY] 4576
23 2003 333 49442 27 4086
24 2004 as1 49442 24 3648
25 2005 331 49442 2 3267
26 2006 331 49442 19 29008
21 2007 33 49442 17 2597
- 28 2008 331 49442 16 2319
29 2009 331 40442 14 2070
30 2010 33% 49442 12 1848
31 2011 331 49442 11 1650
32 2012 331 49442 10 1423
* TOTAL *
Undiscounted Cost = 120618
Undiscounted Benefit = = 048985
Discounted Cost 75312
Discounted Benefit = 192547
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TabloB.1 OD TRAFFIC VOLUME IN 1979

D Study Area E€xternal Area
0 ) 2 3 4 s e 7 8sleoe 4w n 2|
1| 13853 16314 3200 6323 4047 4105 6795 1891 S48t 2015 37 4380 69964
2 O 6172 866 1448° 3195 2434 2137 1422 2765 Mgz 1243 2020 24614
3 6 0 910 1650 166 205 1433 235 1417 636 064 2264 10620
4 0 0 01005 408 792 4486 419 121 58 112 101 7500
% 6 0 O 0 1863 833 653 304 1970 434 124 €56 1807
6 ¢ 0 o o 0 3712 6345 203 1149 1836 765 847 14057
7 6 0 0 0 0 03917 478 2634 5351 6762 2320 57462
8 o 0 o 90 o 0 0 O 528 182 35 8 1404
9 6 0 0 0 0 0 0 0 0 435 1400 3159 4955
10 0 0 6 0 o 0 0 o0 0 20 211 es2 813
1 0 a o 9 0 0 0O o 0 0 23 2157 2180
12 0 0 o o o o o o 0 o 0 0 0
Totel | 13658 22435 5075 9131 10674 12181 €021% 4792 16075 12718 16451 19414 202346
Table 8.2 0D, TRAFFIC VOLUME IN 1985
[y] Stedy Area Exterral Areax
o d 1 2 3 4 s 6 7 8|s 1w 1 "
1 ]31243 14769 €500 5989 3197 3509 10432 2608 5843 3338 4705 6506 98844
2 0 12225 4268 3212 4322 2351 6144 1280 4716 2445 3069 2317 47509
3 0 0 4180 4253 1275 2810 6317 927 3650 1991 2635 3195 31893
4 0 0 0 1731 923 1844 6131 1052 2335 1440 2100 3146 20708
5 1] 0 0 © 2390 871 2203 313 2005 831 51 Ei9 10533
6] 0 0 0 0 0 4167 6188 267 2384 1688 1245 656 17395
7 0 0 0 0 0 053270 1406 6797 6208 1467 3596 79544
8 0 ) o ) 0 o 0 O 713 400 619 319 2051
9 0 0 o0 o0 0 0 @ 0 ©0 349 1047 4685 6081
10 0 0 o 0 0 o o o 0 167 887 2012 3066
" o 6 © o6 o0 0 o 0 0 o 1is6 4108 429
V2 ¢ o o o0 o o6 o e o o o o o
Total

31243 26934 15048 15185 12113 16352 92456 7853 25538 19007 25611 31419 321918
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Tsble 8.3 OD TRAFEIC VOLUME IN 1090

D S(udy Area External Arez
0 _ | _
t [32153 15747 71941 7179 3090 3240 l0666 2674 6419 3589 4607 9020 106025
2 0 12433 5334 4030 4038 2783 7249 1586 6042 2618 3037 3313 61293
3 0 Bi35 6440 1340 2801 7786 856 4130 2308 2304 3741 36359
a 0 0 0 2037 4 2147 7863 1097 3084 1932 2592 3351 26148
5 0 o 0 0 2086 791 2312 304 2i37 1030 113 896 10772
6 6 0 ©0 0 0 3707 5330 323 2323 1665 1606 1287 16840
7 e o 0 0 0 0 5500377 2306 6181 9451 6151 89166
3 o 6 ©0 0 0 o 0 20 82 4860 651 963 2N
9 o © o ©0 0 © 0 0 0 403 1090 6355 7854
10 o © © ©0 0 © 6 O 0 190 936 2329 3435
1 6 o o o o o e 0 0 0 217 517 63N
12 0 ¢ o 0 o o 0. ¢ 0 o 0 0 o
Totat 32153 23240 18410 19595 11852 15463 100006 7855 30063 21042 28103 41639 366233

Table 6.4 OD TRAFFIC VOLUME IN 2000

0 Study Arza 1 ExtecsiAsea
0 v 2 3 4 s 6 7 sl ¢ 0 1t 2 Tots!
t |43357 22010 12029 13531 3778 3628 12210 6053 9313 6436 7015 14935 158505
2 0 16557 0735 8239 5100 3626 13003 2264 8465 4372 4812 5%05 24179
3 0 9106 11836 1899 3664 14391 1758 1385 4074 5026 1378 66665
4 0 0 0 7897 1910 3377 11358 2695 €501 4010 5448 7638 66308
5 O 0 "o 0 w3 785 3215 50 2820 VM6 I8 1332 13925
6 0 0 0 0 0 3210 755 436 2831 1981 1050 1233 19828
7 O 0 0 6 0 0 91532 3019 12640 11437 16232 9770 144630
8 © 0 06 0 0 0 o % 6 1M 9% 130 e
s e o 6 0o o0 0 0 0 0 61t 1794 11102 13567
10 6 0 0 0 0 0 © 0 .0 304 1514 15 6633
i ¢ 0 o0 o0 o 0 06 o0 0 0 319 5866 9185
12 ¢ o o o© 0 0 6o o o o o0 o 0
Totst |43357 40667 32121 41503 15056 15293 164336 15884 51626 3567 47010 74602 519127
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