Table 14-4 Summary of Cost Estima_té for AH Study Bridges (2)

S e - . - = ——
Yeur | May, Na Rridge Type Rehehildation Plans Direct - Project :
No. Eey State Dyl |- Span of Length of Reconst~] Widea~- |Refafor—| Protec— Caat Coat Remarks
| - _{o_| Spans | () | Bridge [rection | ing - joemept’ | fiam {3} (M4} o
| 102] _oomoeis | Peats 1930 663 1 5631 SBS : [ 0| Pvidae bag breu veplaied
103 00400330 | Pahang 1950 A 3.47f  spa . . 36,347 61,903 . o
14 | 00803030 | Eabuog 1940 $.04 2 1208  SBR . - 133,601 213,450 . H__"
13| 00800900 | Pahang P52 §  Sar] 2 V.94 | SBB [ 152,868 [ 26,813 : R
316] 00810120 ] Pakang 1950 890 i 590 sBB LR A 50,191 3,321
71 003I3470 Paharg 1960 11,67 i 11.67 PRB by 105,163 - 176,334
11K O0MI8080" [ Pakama - 1980 | 3040 |_ 1 3643 [ PGB [ 0} No defect detacted
1| 00822340 | Kelslan 1682 313 3 90.95 PCB e o 48 34 . § ]
120| 00436830 | Kelentan 1560 Frzy ) 13711 RCS [ M 351,414 | Tocluded in detailed purey |
170 |  OH930 | Kelaptys 1940 1. 0234 1 AM! R(E M 49,507 83,89
1221 00835800 | Kebontan - | 1960 659 2 1202) HCB § bl 47843 L k0 ]
123 CoM38i00 | Kebntan | 184 43| 2 R RCS v ¢ 718,663 400,957
12400001360 | M.Scesbitin | 19¢L (%1 74| RCS X I [ TN 430 i
125 | 0001420 N.Sembilsn 195 5.4 1 3.24 588 ‘ 47,812 $50,380 .
126 | 00003700 | N.Semhilan 130 3.63 1 3.63 SBR hd 3,678 £497¢ - i
1271 00001950 {1 W.Seruhibin 1950 207 2 15,14 SBB » 152413} - 303,930 ) ]
187 00907270 | N.Sembian | 1950 EYYH Ail| SBB » 35,831 61,547
129 | 00902360 N.S¢mbihn 1930 311 1 N} bzl : 32,661 139,374 .
130] 00902430 | N.Sembitug | 1530 § _ 310] 1 10| shs v 51428 103,873 :
131 00002440 [ N.Sembilan 1930 310 1 10| SBR . 46,178 T1L5%6 .
132 00004330 | MNSembiso 1350 177 1 771! _SBB : 32,964 - 43,540
133 ] 00905190 _| N.Sembiban__{ 1950 FX71 I 9.54] _SBB [ 61,140 102,730
134) 00007040 | NSembikn | 1930 6.36] 1 35| sem_|_ v 48,039 81,747
15| 0OR08400 | N.Sembilan 1933 10.70 3 60| SBE . 197,813 332326 :
136 091199 Pahang 1951 1877 4 3296| SBB hd . 168,482 270,6567 1
137] 010870 | N.Scmbilan 1970 N1} 3 18,33 FRB * . ¥ . - 81,6924 ]
13 ] 01500060 Perak ] 1960 363 ] .-X- -3 RCS d . $1,984 104,133
119l 0ps00670 | Perak 1950 anl 1 478} SBC . v 145,256 233,680
10} 02305040 | Jobor 1930 [ ) 1225 SBB . T 116,668 ]
14102305970 _ | Jobar 1930 sl 2 7.60]  RCs . 04% 19,077 : ]
142] 03001070 Johor 1919 477] 3 a7 ses : 16,328 125,238 | Toctuded in detafled survey |
143 ] Q300800 | Johor 1050 3.0 1 306 SBB h T0.314 138,131 .
141 oS00E50 | Jobar 1940 | &3] 1 475 SBE ' 63,362 108,450
43| G5100346 | N.Sembilsn 1930 o.4] 1 941|. SEB . ] L) . Qf Beidge bas beenzephced
145] 05101360 | N Sembilan i ] 3.31 1 3.31). $SBR . 31,351 36,197 1
| 147 05102460 | N.Sembibpn | 1550 8] 1 326] saB . 8315 31,169
148 (5102060 | N.Sembilan 1950 474 1 4.74] _SBBE M 3607t - som| o
149] 05102380 | N.Semhike 1960 § 4681 1 431 SBEB b 42,115 10,758
1503 05102330 | N.Sewbilsn 1950 32 1 321; SBB * 35,574 64,804 | Replacement of supdrsiructure |
131 w0250 N.Sembilan iS50 321 i 3.2 SBB b M S14T0 136,37
152] 08103030 | NSembikan ] 1050 i i kX SBB . 42,304 HAH . N
133] 513340 | NSembilan 1958 | . 9.62 2 16.05 £BB * 94,382 138,528 - o
134] 05200280 | N.Scobibe 1932 4.66 1 C_A65] SBB ! 71,869 133,820
133 ] GSXGI450 | Sehpgor L] 1935 1t )3 X1k RCB * 33,110 33,625
156 05203350 Sehngor 1¥30 1.60 2 30{. BOX ° hd 2,808 417
157 (0208870 | Sehapger 1564 1826 3 {___3130] saC . 172,859 | . 258,620 . T
185] 05300470 | H.Sembilas 1950 2.35 1 2.35 SBB h ' i 114,393 192,316
1591 05300950 | MNSembihe 1950 527 1 Y] SBB ¢ S0, 139 101,034 ' .
160] (6301190 | N.Semhibn _ | 1950 ey 454] SBB ) - 0] Bridpe basbeennepheed |
11| 053020%0 | N.Sembian | 1930 348 3 24%5] SBB ‘ 69,120 116,122 . .
| 82| (8302160 N.S:wobibn 1930 531 )] [%)] $BB : - * 38,330 5,098 ]
163 [ 05302340 | N.Sembilan _§ 1940 60F 1 670} BB . . 91,943 158464
164 346456 | Sclazpor 1950 556 1 6.55 RCS b 43,206 22588
165 | 05e0d5% | Sthegor 1360 b.11:] 1 3.08] BOX b | 182,838 307,168
1861 Q53H310 373 .60 ¥ S5.60| $SBB * 47899 80470
157§ GSeG1620 1830 3.67 b 3671 SBB * 69,077 116049 ) i .
1651 02803340 Perak 188 497 1 497 SBE M 65,140 109,435 | Tockaded in detsiled survey
169 08501000 | Perak 1950 | 4£8a] 11 38| sBC . : 30,941 51,941 - :
17 05001070 Pirak 1939 41 1 4.71 SBC y d 1) . 52,453
i3] 18901480 Perak 1810 195 2 3.90 SBC b 36,122 14,843
172) 0590i330 Peruk 1950 F.63 I 763 SBC : 25,839 43,4809
173 ] 08901650 Peaak 1930 9.53 ] £.33] - SBC * 13,648 133,715
174]  O5902030 Poak 1930 158 1 338 sSBC * _ N0 32,010
175 ) 05002230 | FPoask 1930 521 i 421 $BC b 32430 34,442
114 (5902890 | Persk 910 6.30 1 5.40 SBC ¢ 23,289 42,486
17| 05902920 | Perak 1950 877 1 877 SBC M 65,1381 - 111,145
178 | GS900120 | Perak 950 toss] 3 18] SBEC . 251,883 423,163 | Fochuded in dctaiked survey, |
179 (5565010 Pabang 1981 304 4 12236 PCB h 14,832 288,711
150 05903250 Pakang 1930 .05 1 6.08 SBB * 35,030 22,450
131 GS0060IC | Pabang 1930 635] 1 6.35| SBB . P Y 17 28,125
182§ 06000970 Perak 1930 3K 1 .14 SBE ' 132,117 221,957 ] Totalrephcement
1831 0600133 Ferak 1960 2] 1 3021 RCB hd 25402 413 - :
134 es05070 | Perak 1950 LE I 2%.i4] $BC ; 10,466 50,343
183 | 0005220 | Perak 1960 M 1 7.01] RCH . 0554 7,748
186 | GEDOSTEO Ferak 1960 3.50 3 21.95 RCB ' L 23359 37,599
187 | 06066050 | Perek | 5950 308 i 3.08 SBB * 73853 124,245
188 | 06403300 | Paharg 230 i23t H 1231 SBH * 13,643 13,720
1891 05403900 Pabang 1934 1.3 1 1191 :1:] * 67,027 112,608
1907 OG4MH2A Palang 1930 1091 i 1091 BB M 63,657 - 106,950
B9 OSE049 44 Pabang 1980 .21 ] 8.21 BE . 103,268 17348
192 Q640565 Pabarg 1930 [5]] [] 531 SBE * 43,001 80,64,
1931 06406260 | Fatang 1930 a0l 1 430]" “s8i ' L T08,272) . 181.8%]
194 06703200 Kedab 1930 605 i 6.05 RCE ' S22 33 . ]
195 | 0870123 Kedah - Ty ie40 & 2 1228 cB d 34,137 57,350
196 | 05701690 | Kedah 964 | 3064 91.2] FCB : 167,91 262,090
197 0 0 Kedab o3 115 714 BE ’ 45,044 3,652
i9A] gI00m¥) | Peosk 95 548 525] SBE v 92,38 3,200 i
NI 970 | 1a86] 3 4“3 T i 123,255] 16,428
200 01002430 Peank 1950 kX3 i 52 SBB * 11,367 9,980
0| 060233 Perak 1950 6.33 ! £.33 SBB * 46,947 74,37,
22| 07602480 | Poeak | 1930 $34] . 1 53¢] sBB v &1,691 113,687
203) 07663020 | Perak 1950 6.35 ¥ 635 58D ‘ ol 124,277 208,78
WA] 07604160 | Perak 1950 3.23 3| sSh# . ' 59,538 100,034
205 | 07604730 | Perak 056 [ 9.4 934[ BB . 66,55 T 111,822
20 I7! # Perak 05 307 3.07| SR * 7,58, 63,133
X7 38603001 M.Sembilan g50. 9.62 9,62 SBB 4 7,444 146,540
ik GB611 N H.Sembiby 051 454 | . 4.64 SBR . 7,405 19141 . I
he ! 08601410 | N.Sewbilan 250 368 1 3.58) SBB 0 0 Bridge bas been replced
0| 0601830 N.Sembihs 30 375 s SHB .. : - 44,293 4412 § : .
04502160 | NScmbilan 530 3,70 3.70| SBB . . 39,783 56,833 | e ]
8602500 | KiSemb 930 300 300 SEE . 153,868 256,808 | Replacenient of auperstructwe. |
13| 0860840 | NSembilan 9 3,06 3.08] RCB [ ~_Of Bridge hua been replaced
214 (503733 N.Sembihin 193 456 2 $.72! SBB . * 435981 - 497,272 | Totel repk it
215 Gas(e0 .8 mbilyn 193¢ 9.62 1 9.62] $BH * 41,442 103,223
216§ QAGCAG40 MN.Sembilay 1930 9.51 i 2.5 SBR . ' 132,965 223,383

Total Aniouat 34,612,065 38,146,258
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Figure 15-1 Flowchart of Economic Evaluation
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Tigure 15-2 Tlow of Traffic Projection
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@Ry (EC) = ARG (CF) X HMEBRM (FC)

"Mational Parameter for Project Appraisal"(1984,EPU)l: ., %
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THROTHOZREKXO LW HEAMBL BT S WHRALORBER
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o ) — MHITL 0.78

WMy, L X 0.80

HEME T 0.87

o BV T B A 0.77

[ R 0.78

$o¥ M 0.80
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MRS, 1988, HAREARR) CRFBRANDOLITUEE MR &L
T, EHREMBE AR L CEESEMRRG) kB,

R(DERC D L FEREWRF(DK, FOO=1-REXSh B, §-
T WMROIEME LM B EEBBC(),

f(t) = dF(t)/dt = -dR(t)/dt L s, _
BIS-3ERENBRDMSI()NEHE NS, BIS-4RT & D1,
BEGEE FE R R R ES0E, BMIE I TEDE S
DABMMTENCED. #oC. ABECURBROL M L2508 & 2

R

feanining Bate of fridie

f.

Prabability bensily of Failurs

L. PIRRBOR O MERAMBBEEUREAR T LY BT,
1
f(t_)=-—— E'(t-m)?IEJ* = N [m,&21 = NIS0, 16'731
J2r8

HRBRRoOFEBEMEBRF(DI,

LT,
F(t) =

EotSiokxha,
t .
f(t)dt
0

‘Figure 15-3 A Example of Reliability Function R(t) in Japan

RmEEREMBEEO R HHER

i 1R{1) L IR t PR} bR t R{t)
N 011000
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Figure 15-4 Probability Density of Bridge Unserviceability
665 Y {1ty Jt: £
Fhaeke Sadv]  Tipcks - Steks
ppy o C.02E BEL I 620 0. 61E
B.071 §5E (L L2 D.mIE|EE
SO EET L CH D68
BN DA 2
0.0; 1 0.008 |55 10 038 . 0906
6,643 £ 0.023 {56 (6.6 2;5
851 G.0M {67 [C036 0614
TR 00540 016 .2 50
.42 1 _-*;.r ;;%r:é’ tp { sy 16008 2 an .03
A R RN
il LBl e L] BRI I LN E
. 3 G000 0N N
R S 130611 :0.009 KRR
ot Hiaue 0.0 0 03
Lt OUGCIE 0.008 [ €5 0000 00
o L e 75 FG.CLE 8.207 [ €6 0,500 . 0,001
- § o) P a0 W 77 L CECE 5095 | 57 (0.600 . 0.603
AN .
t lage’ it b
C by LHEA - in this sty 5




BB MBEHR/AEBRBE TN

BRUYWEC LAWY ERIETIEDL, BN FEROBRO DM
s S A e @ EHBLENET S,

- R W

RBUME BB HEEELETL, BERMBFORE Y Miﬁ&% 355
ATCHBELITIREEBRBTE D, :.a>ﬁh%ti¥i$ﬁﬁ9t£ﬁ$ﬁmt:%gtf%\_f%
WAEXETLARATOERO X IR THAEBWBESEMIZD Y i
BFd+sesorfEEd s,

HRBEROEBEERERERET W HIo()R

fo(t) = N[ m, ¢?2 ] = N[ 50, 16.72 ]

B n(E)DERE, B biY CHEERLOVEEMND
Bt b, HETHLHMS AT D &b, XilHY R
PeREEEHERTROLICEET S, '

F1(t)y = ki+fo(t) { t>n )
oz, kb =1/ (1.0 - Fo(t<n) }
n

Fo{t<a)= f fo(t)ds
o .

REHHODREBROMAMESENER S 2L DL HEET 5.
CORE, RBARE T RO S NE LR A ER K2

i

k2.f1(n) {( n ¢t < nth )
k2-F1{t-5) ( Lt > ntd )

f2{t)
f2(c)
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F3(t) = N[ m, 02 ] = N[ 50, 20.92 ]

£3(0) 1 b d 2 R 4E B EE I B P3 (L) i

‘ t
F3(t) = [, £3(t)dt

B E RO A 2B EAYT B,
F3(n3) = Fb(n)

SEY, MMM NI L VERE (nond)E 2 RE S, MR
B0 R 0 A M Ve R R B R B K £4 ()
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Rl k4 =1/ (5:f3(n3) + F3(t>n3) )
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RAXHEL LY, BHUOCHEA TS, o0, BRAZOEROD
LMEERE R RS ERRIS(OW, .

f5(t) = fo(t-n) = N[ 50+n, 16.72 7
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Figure 15-58

Probability Density of Bridge Unserviceability after Rehabilitation
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Table 15-1  Probability Density of Bridge Unserviceability after Rehabilitation

FOUIVALENT AGE H 20
Origin Hithout
.. 716% 2.0.493% .

G TED L B ) LN TN RTINS A LG (I

A T I e X

} i H
Hithout
1.3123%

Heinforce
2. 536&%
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3) A& 17 M
BT M EREL LAY A B 2T L TR
&, "Economn"TFNOHNT, BBWEGTHRBAOETEREHET 5,
—H, MEOMMETREELR AL OEHFRE L EES 5. B
L DL O R AL B A E R E 0B Lo T
MH0kE ¥ B,

B 15-200 B Lo B WA OE . 1S3 AN o | B ROE A R R R T,

Table 15-2 Vehicle Running Speed assumed for Estimation of VOC
© (kmshr)

vehicle Type Cars iight Hedium | Heavy 1 | Heavy 2
(7 AX) 3 Ax) (4 Ax}

Regular Route 74.38 | 66.04 55.70 40.91 42.97

betour Route S4.68 | 49.89 | 43.68 | 35.20 | 36.34

Before Widening] 37.19 | 33.02 | 27.85 | 20.45 21.49

Table 15-3 Vehicle Operating Costs by Vehicle Type

(HH/km)

vVehicle Type Motor- | Cars &| Buses | S.Vans & Medium Heavy
cycles | Taxies Utilities| Lorries jtorries

Regular Route 0,046 | 0,184 1.517 0.498 0.785 1.05¢9

Detour Route G.055 § 0.220 1.859 0.632 0.911 | 1.147

Before Widening| G.066 | 0.266 2.7861 0.867 1.248 1.579

16.4.4 (i o #
(1) % {0 & &

DHABBEALCLTL, BROoOME. SERK, BB, BEDOBRE
OBRER YL Y, BEBHHERERR3 L FEALLE. $BROM
BHBERKLFM T 200, "BSHER"OEX S L BAT S, B4F
W& RIS-AIZ Ty & Din, LER, BEEE, RCHRASBE» 5 R
EFHBBEOBARACHETE, WHERSWEL LABRORERE R
ARMBEE MY LML ERELABHEERT S, o T, B
DBEFEWMHTEREFR XN D, '

BRUTWMMBEY = HRGEOMWMMHEE(0E) — FHMES
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Table 15-4 Assumed Equivalent Age of Bridge

s |

Overall gating From [Traffic Uolﬁme Year Built

Safety viewpoint (R)|(AADT : Vehicle —
. /day) |Before 1945| After 1945

4.0 <= R akl 45 40

3.5 <= R < 4,0 | AADT >= 9,000 45 40

AMDT <= 9,000 40 30

R < 3.5 AADT >= §,000 40 30

AADT <= 9,000 30 20

()RR o 2 Mk 5 4 0K

BROEHBEESHAMMETUNT s 200, RBERBVFEABER
Eo@EEke L, AFOLI0HEY L.

Log (M) = 0.572-fog(L) + 0.043

Il Mo %if‘.w&?&:ﬁ*};wfﬁ;ﬁﬁf%ﬁﬁﬂ
Lo R ()

HoT, BRROZTMMEEXHELEABRILTOMY &L 2 b,

d = F-M-(365/12)

SrarL o A5 O % B R AL R

do: KR o) AR OB OGE e B OB
(o EHEKX

BREHMBOEBC Lo WHE, REHLERO LI RIFTRAAL X
S THETSE, HFIHBALBNT, TR EEMEERREBEL ALY A
(with project). "o @ B HE MM L B L 27— A (without proje-

ct) ¥ T h ¥ KT 5.

- R E

Bi=% % (fo(x)-Fuwp(x))-DBU-AADTXI- (DLo+VOCio-DLw-VOCiw)
x 1

I oo, Bl COfME R WL & B A (ME)
fo(x) : @M BEErEBEL o 2 HBAORBEER
L e W _ : _
fwp(x): WM E LML~ 03 EE T E RS
DB SRR B A 0K
AMDTxi: EHioxEL B2 HEFHRALSHE(R/AE)
bl o :Ei%u%&ﬁl«fs(km_)
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DLw @ W MEMICMY &5 M5O HBRE MR (kn)
VOCio : i E M . LcoBMin H By # 8 1F R M (M§/kn)
VOCiw : MMM ECORNMio AW UCHTRIE (v )

« A % K

BZ=E§§%(fo(x)—fwr(x))-DBU-AADTxi-(DLo-VOCio~DLw-VOCiw)

z Ziz, B2 DoHEUR R W IC X B 2k (M$) :
fo(x) :%ﬁsﬁif%ﬁ&%&ﬁbmmorﬁi\mﬁﬂﬁ%%
% R

fwr(x): # ﬁiﬁ)&%iﬁfﬁb)’-%*ﬁmﬁmiﬁ*’?ﬁ’tﬁﬁﬁﬁ

- BB K

B3= Ex' Ei (fo(x)}-fwe(x)) -DBU-AADTxi- (DLo"JOCio-DLw-VOCiw)

o, B3 TSR R A EN FIRCTY
fo(x) : ?Efﬁxﬁﬂk%%ﬁab&mctiﬁ*\ma‘éﬁﬁﬁ%
¥5 4 B8R
fwe(x): BRAMNBFLEABLABE A DM EHRE B
®
- UE O b sE

Bd= EX Ei'(AADTxi -(BL+200)/1000-(VOCio~V0Ciw))

Tz, B4 s FhMR O R & B IR (M)
BL B E (n)

HERRAHOBE

B5= Zl (BL-BW-UCC:-Pm)}

Z Z iz, Bs  MBREHOSHERE (M)
: BY R oEE (n)
ucce :%L’M)%ﬁa*ﬁfﬁmﬁ(m/m?)
Pn - BBRBHCH T EMHER KRR 0.01)

FREZILNMDEAANTF—-20R, THBECHE TS5 — 4% % Appendix-Sliz, §
o, BEBIE, RHEBICBEY ST — 4 & Appendix-S2iF 4. ¥ &, Ap-
pendix-SA X B H S MEEOHEMLE LT, EHTHEORRIIBoHEER BN

R ETFRT.
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15.5 & o P46

15.5.1 #HHMBEMO B

ﬂ%?ﬁﬁ?ﬂili%&m-{@%&&ﬁﬂmb\ b, Miid szt iFbha., = h
GERAEESWEHREL S, RMENIFCE TS ERIN LRI H T IHE
MOMBETI> LD, ~FRLUROZ2HMHERE WS Hh 3,

1Y$ M 25 H (BCR)
RHOBAEMBE U N T2 EARORRETHONE, Tbb, B
WREMERMN D LV ORERMEBROAETI L Lo T, BHEHREY
MERES>LIB2H0OTCH B,

BCR = ( % Bt/(1+1)Y) / ( BCt/(1+i)Y)

RN Bt tﬂﬂ:a‘sﬁ&ﬁéa’&
Ct : tBisusHH
i. SO 4] I <}

2) #% 81 46 46 # (NPY)
WG A By, EAOBREME L R0 OB I IE DS,
B MBEMACKRKESILLILIVEFWNBEREEREY 2L TH
60

NPY = ( EtBt/(Hi)‘) - | ZtCt/(1+i)")

3) Py T L 3E R (IRR)

OB AR RIL., 7"!3ﬁxﬁ'bwmfﬁﬁfdﬁﬁ%Otza“Z)%U'a’l-%Saﬁ%é
ha, s, o2/ PRABERIZYUH L DESEHRE 2 3,
B> T, B (BL-Ct)/(1+i) =0 %3"i" # 6> THBRERB L T 2.

15.5.2 @B RrITO T2y b3 47

EURCBBAORIAELME L RDI2BED. b2AMRABEEDL IO Y ¥

CrERRTIAESDPOEBE LTHIRNSBTOHSL, —RCHIRL T, B
EFILABHME, HUBENIEREFLAZ I L s TH5 M &% HRER
THod, DF Y., BEFULALIEULE>TWSMOMBERZ. HEFILAZHO
My @V LIRS,

w@ﬁuﬁﬁﬁmﬁ@%m$&mwutoLmb\mwﬁ?@\%mﬁmﬁ%
HFREEELCIEEHNS,

BENMOLRE T2 700 b4 7HI004EM» 5 20EMe+5, - hid

DEBOE> HEEEBHET b0 C, XRPBRATHBEEHOW
WERE RO 20EBELHX L L5,
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NEB AR LA BE, 0ELOBMERARHOBMBE S Eh 3 BIELE
BT L F D, ' . :

WK B RO TUHNE G20 BB LEFRX SN D,

15.5.3 K 5 Y408 R

EBTEOREDAGENT 5 MA@ E Pl e LT, Appondix-S4L R+, #
BAHEATTEI N2 23RO RNEHE I RBEERUTOBEY TH 5,

(e Eadez b
SuY el bAKORE - @070 % HIS-BLFRT,
20 LR, BROENBERLPHMOEMUUIVRBET M
BRI BTELSEROXBHEHOTWD, FA2EALHLTERER

oI AE L, BRAGHILILE.TS, APM BRSBTS & b,
A7V 7 VOEBREKLE LT TSR REENADDIEVWA S,

Table 15-5 Flow of Total Cost and Benefit |
(Unit: 1,000M$)

. B Cost Flow - - Benefit

Yroject Maintena Cost Protection, Reimforcemeni & Reconstruction  WideningMeintenaBensfit

Cost : Cost | Flow cars ‘smail vamed. lorrhvy. lorr buses M cycle {without Flow

1384 | 45, 519 ¢ 046,519 0 0 K 0 0: )] 0. 564 564
1995 0. 0! 01 3,760: 3. 434 : 2,837 : 2,082 2,022. 138} 8} 50819, 388
1936 0 ¢ 0] 4,583 4,14d: 3,400 2,552 2,452 899 7 458 {18, 495
18917 0 0 G| 5,300 4 766 3,885 2,861 2,824: 1,040 1 412 i-21, 196
1998 | 0 0 0] 59057 5299 4.293: 3,311 3,137) 1.161 6] 371123 488
1999 | 0T 1 469 1,469 . 6,411 5,741 A, 624 3,602 3.394° 1,262 6 335 | 25, 373 |
2600 0! ] 0] 6,171 5553 4,440 3,470 3,288 ;1,216 5 301 1 24. 414
2001 0 0t 0] 5.5027 5337: 4,238 ¢ 2,323: 3,108 ¢ 1,184 5 272 1 23, 548
2002 0 01 0| 5.608: 5097 4,021 3.163: 2,947: 1,107 5 2451 22, 193
| 2003 0 g! 0] 5,294 ° 4,838 3,793: 2,993: 2 776 1,045 4 220 1 20, 965
| 2004 0" 812, 812 4,966 4,563 3.556 2,815 2,393 _ 980 4] 1995 19,682
2005 | 0 0] 0] 4,627 4,277 3,313 2,632 2,418: _ 413 4 179 | 18. 362 |
2006 0 : 0] 0] 4,787° 3,983 3.067: 2. 445 2,234 _ 844 3 161 ! 17,020
2007 0: ] 0] 8.835: 3.685° 2,821 ! 2,298 2.081: 774 3 145 115,873
2008 0 0 0] 3,591 3,387 2,578% 2,071 : 1,869 705 3 131 [ 14, 334
2009 | 0 5171 517 | 3,252 3,090: 2,340; 1,886 1,891° 637 3 118 113,018
2010 [ 0} O 2,922 2801 2,108 1,706 1,518 67} 2 106 111,735
2011 0: 0 0| 2,604 2,518 1,885% 1,532 ¢ 1,352 507 2 96 10,497
2012 R 0 0| 2,300 2,248 1.672: 1,365 1,194: 448 2 86| 9,312
2013 0 0} B 2.0120.1,988° 1,470 1,205° 3,044 383 2 18§ 8, 188
45,519 0 2,859 49.377 | 83,428 ; 76, 753 . 60, 341 | 47, 371 143,887 ! 15, 401 80| 4.984 333, 245
94. 2% 3.8 100. ¢ 25.0%  23.0% 18.1% 14.2% 13. 2% 4. 9% 0. 0% b, 5% 100. 0%

333,245 ~ 49,377 = 283,868 (x MS1060)

NPV = -
BGR = 233, 245 / 49,377 = 6.75
IRR = 57.84 %
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Table 15-6 Result of Economic Evaluation for Individual Bridges (1)

Year Bridge CARRIAGE  Detour RouBqui Rehabilitati Economic GROWTH 16-lirs NPY BCR %R IRR
No, Kex State DistrictBuilt Length WAY S.F. Da Db Age RC WD RE PR Cost RATE TRAFFIC - - (1994) {19%3)

(n} {m) {Km} {Knm} (M) %)
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Table 15-6 Re_sult of Economic Evaluation for Individual Bridges (2)

Year Brjdg_e CARRIAGE  Detour RouBgui Rehabilitati Economic GROATH L6-Hrs NPY BCR 13R [BR
s, Key ~ State BistrictBuilt Longth WAY S.F. Da Db Age RC WD RE PR Cost RATE TRAFFIC 1334} (199
(m) (m) (Km} {Km} ) (%)

298,131 . 68

, 156, 580 :

5 0310120

0 834850
4339

N.-SembiX. PILAK 1950 .
1

X, SembiX. PILAH 1950

: Johor. SEGAMAT
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Table 15-6 Result of Economic Evaluation for Individual Bridges (3)

Year Bridge CARRIAGE  Detour RouBqui Rehabilitati Economic GROWTH 16-Hrs g BCR [RR IR

Yo. Key Staze DistrictBuilt Length WAY S.F. Da Db Age RC WD RE PR Cost RATE TRAFFIC (1394) (1939}
{m) (m) {Em} (K=) (MS) (%) .

196 SECIS10 Persk MR PERA 1850
5861820

2.913. 281

B
8
5
LB
4
8.
8
b

3501230 48
T 2502150 X
5507590
2507810

214 5503735

15 3603990
3504340 5
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Figure 15-6 IRR Distribution for Individual Bridges
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Figure 15-7 IRR and Project Cost by State

PROJECT COST ( mition M ) IRR (95)

23201 ;
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Table 15-7 IRR and Project Cost by State

STATE WPV BCR IRR PROJECT COST
Johor 44,324,310 8.4 | 7290 % 6,827,790
Kedah 7,246,862 6.0 | 57.01% 1,671,516
Kelantan 6,375,410 3.6 | 36.43 % 2,882,385
Melaka | 5,663,865 | 5.1 | 48.96 % | 1,625,577
H.sembi tan 22,787,010 | 5.9 53.01 % 5,629,610
Pahang 75,086,380 1.4 81.50 % 8,437,400
perak 75,822,980 | 13.7 | 99.27 % 7,076,861
Perlis 148,106 3.9 | 43.69 % 57,705
selangor 21,033,490 7.5 | 72.43 % 3,765,783
Terengganu 25,379,130 2.5 | 25.67% | 20,373,640

TOTAL 283,867,600 6.7 | 57.84 % | 58,148,267
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) IRR | BCR
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Table 16-2 List of Bridges Under Package X
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RC Means Reconstraction (Tota! Replacement)

WD Means Widening Carrfageway ot Adding Sidewall
RF Meam Reinforotment Work

PR Mesns Prowection Work

Construction of this bridgs is divided into twe subpackapes consisting of bridge end hydraulic rehabisilalion.

This work is canried oul in two comecutive years.
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Figure 16-1 ' Location Map of Bridges Under Package I
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Table 16-3 List of Bridges Unde.r. Package 1N
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< Constructiot of this Eridge ts divided into two subpuckages consisting of bridgs hydeaulic rehabilitations.
These works is carried a in o corsecutive years.
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Figure 16-2 Location Map of Bridges Under Package II
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Table 16-4 List of Bridges Under Package 11X
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Note 1 < *} RC Means Recomstouction (Total Replacement)
WD Means Widening Carriagensy or Adding Sidewslk
RF Means Reinforcerncnt Work
PR Means Protecticn Werk
<*2 This bridge i3 constructed continuously over » two year peiiod.
EL] This bridge ks constascied contimuonly over # thee year periad.
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Figufe 16-3 Location Map of Bridges Under Packages III
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Table 16-5  List of Bridges Under P;i_ckage v

o) Arsount
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44-2 DI FO0 | Fabang PPN 1974 45.79 9 207.532| PCB <2 - 241,851 -1 077874 7149 1,528975
193 GROR00 | Pehung " [JERANTUT 1830 480 1 4.00] 588 * . 1esrn 1o1,697 20538
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3] 0033740 | Pohang KUANTAR \iog A [} 45 ARG - 30801 £5,110, 19.41 L
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53 7 00030580 | Terengean: | KEMAMAN 1965 0] 18 ZIGA3] PCB <43 | ¢ 2300000)  39298%00 2004 3927 840}
20| Bridges ) Grand Toml 8.850.021 11,503,034 11,500,034
Note : <*| RC Mean Reconstruction (Tota Replacement)
WD Means Widsaiing Cardageway or Adding Sidewelk
RF Means Reinforcement Work
PR Means Protection Work
< This bridge is consinucied continucusly aver s two year peried.
<=3 This bridge i constructed continxusly over # three year period.
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Figure 16-4 Locaticn Map of Bridges Under Package IV
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Table 16-6  List of Bridges Under Package V
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Figure 16-5 Location Map of Bridges Under Package V
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. Vaar | Hax No | Brdgs | Type Rohsbilltrtion Diraol Project Tolal Amount
Ha. Kay | Buate Blstrlet Bt | Bpan | of | Lengm of Plans <t Comt Cost AR ol Ench
. ; {t8}__| Bpen {m) - WD §RF PR M) L)) %) Bate (i3} __ |
oa| 007010 _| Jobot PONTIAN 1635 1200 5 4190 . Mo . Sta 00| 38.28 1,358,601
3| 00300290 [ Joher K TiNGal 1840 aso 2 818 Rco . * 161,419 170,304 24,80
2] 00304080 _| Joher K TINGGI 1983 865| 3 9225 PeS * 148,850 240,674 22.63
141} 02308570 | Joby SEQAMAT 1950 | sea| 2 10|  hos * 70,678 119,077 20,87
o] 00310500 | Joher BATUPAHAY | 1560 waz] 3 31.24]  nca * 143,454 241,008 10.67
108] 00700750 | Kedeh WOTASETAR | 1970 | 1508] 15.23| Ros . . 192,002 .41 14.64 22,507
| 1za] omontoo | Kelsnisa MACHANG 1948 q48 2 9.72| _RCs t » 238,503 400,957 16,81 400,057
73] 00810700 | Mataka JASIN - | 1em am| 490| PR3 . . 75.400 126,592 23.83 259,424
|__ea] 00525020 | Mok MELAKATGH | 1960 780 2 15.48] . PRE | . 79,012 132,742 16.52
158]. 08300470 | N.Bembian [P, DIGIGON 1550 95| 1 633|588 . 114,503 182,818 2157 1118412
128] 00001420 | MBsmblan  [K PILAH ws0 | 324l 3z4| som * 80512 160,380 14.09
12000002300 | HBemblun (K PILAM 1950 | an| 1 a11| ‘sep . 2 581 130,074 13.28
14| 009007385 | N.8smblen _ [JELEBY 1950 aom 2 8.72| _ssa . ] 255,988 491272 1053
151 0a10¢870 | NBembimn  [K PILAH 1620 amf az1| ses b . B1.470 136,970 9.05
| _118] 00800900 ] Pahsng RALE 1e5e s47| 2 1094| ena . 152,585 238,813 27.80 1,402,167
191] 344940 | Pabang JERANTUT - | 1800 " ef 1 azi| 888 . 100,268 179,487 2378
49 Pahang FERAN L) sea 4 2352| Pae . 164,067 275,693 17.69
[ 31| ooe3ceed | Paheng KUANTAN 1663 wl.08f 1 11.06] PR : B B BT 258,182 1578}
50| 00336310 ] Pehang KUANTAN 1098 1200 3 2800]_RCB * . 250,737 438,072 scof
78] 0semz0 | Pacak BTG PADANG | 1850 TEIE 2a18]  sac . 251,863 423,183] 104.70 1,452,792
188] 05600340 | Porsk TG PADANG | 1950 a87| 1 497| 238 . 83,140 109,433 2018
20] Co181280_) Parmk KINTA 1958 a09| 2 te.18] ses " ] 250220 430,480 20.66
200 _o700za00 | Parak BTG PADANG | 1550 aga| 1 3en| ssa . - ¥7.308 129,600 1872
198] 01900080 | Perak [menjung . | igeo aep] t aea| pos * . 01,904 104,§33 17.50
104] 005930 | Perak MAHIUNG - i9R 1407{ - 3 4150 ar * 22,10 -205.278 15.09
104] 08005070 | Parak LEMAGELANMA | 1930 120] & 27.14] B0 . 20,898 50,343 12.45
] 00835630 | Selanged SEPANG o 14701 5 aisi PcB . 9% 220 20,962
52-3 1 0paese0 | Ter NEMAMIN 585 Z8.03] 18 210t3]PoB a2 | 2,938,000 3784 20.04 8,927,840,
27|Bridgas.  © I j Crand Totat 8461310 10,835,002 10,663,002
Nots : <*l RC Means Reoonstrction (Tetal Replacemeat)
WD Means Widening Carrisgeway or Adding Sidewnlk
BF Mears Relnwforcoment Work
PR Means Protection Work
<*2 This bridge Is construcicd continnously over a three year peried.
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Figure 16-6 Implementation Schedule
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WIABE TR B U A LD U AR W R B, 1901412 & i #% &k 8§ ¢ 58, LABT] 5 2V
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Table 16-7 Project Funding Schedule

Amount for Each Year (Million M$) Grand
Classification Total

1993 | 1994 | 1995 | 1995 | 1997 | 1998

Construction Cost - 3.188; 8.833]10.936| 8.991| 8.480] 45.428

Engineering|Detailed Design | 0.678| 0.343| 1.075 8.305]| 0.325 0.0; 2.726

Cost ‘Supervision oo 0.328| 0.353 0.437| 0.3404 0.339| 1.817
Administration - 0.246) 0.265| 0.328] 0.270} 0.254| 1.363
Contingency - 1.228[ 1.325] 1.640) 1.349] 1.272| 6.814
Grand Total 0.678(10.333[11.851[13.646]11.295]10.345] 58.148

Note : Price leve] of those amounts is based on December, 1991.
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Figure 16-7 Schematic Inierrelationship between the Agencies
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Table 17-1 Summary of Dominant Rehabilitation Work

Structwal and Hydraulic Rehabiliision Plans
Bridge Typa of Threa Most Dominant Rehabiltation % of Bridge
Superstructure type Methods Required Mermbers
i : : : Affected
Stesl Beam with — Sleal beams protection by repalnting 04.0%
R.C. Slab Bridgas  } - Deck slab protection by patching 50.0%
{SBC} -~ Deck slab protection by water proofing 27.8%
Steel Bsam - £ncasing conczete protection by patching - 33.3%
Encased Bridges | — Encasing concrete protection by fining 22.2%
(SBE) - Dotk slab protection by patching 22.2%
Stool Beam - Tolal roplacement of buckle plate by AC slab 100.0%
Buckle Plate Bridgos [ — Total replacemaent of stee! bearings 97 1%
{868} — Steel beam protection by repainting 87.1%;
RC Beam ~ Deck Slab protection by patching 25.8%
Bridges — RC bsam protection by patching 22.6%
(RCB) ~ RC beam reinforcement by bonding steel plate 22.8%
RC Slab — fiC slab protection by injection 43.5%
Bridges - Deck stab protection by guniting 30.4%
(RCS) -- Deck slab protection by water proofing 26.1%
Precast RC — Deck siah protection by water proofing 75.0%
Beam Bridgas — RG beam protection by patehing 16.0%
___{PRB)} ~ RC beam reinforcement by bonding steel plate 5.0%
Precast — RG beam reinforcement by bonding stes! plate 23.1%
RC-Beam Bridges | — RC beam protection by coating 23.1%
{PRB} - Dack slab protection by patching 15.4%
Inverted — Deck slab prolection by water proofing 66.7%
T Beam Bridges — Beam prolaction by patching 22.2%
{7 — Beam protection by injection $1.1%
— Abutment protection hy injection . 28.5%
Abutments — Abutment protection by partial concrete lining 17.0%
— Protection of abutment foundation by revertments 14.1%
~ Pier reinforcement by partial eoncrate lining 8.2%
Pisrs - Pigr reinforcement by total conerats lining 8.8%
— Pier protection by patching §.8%
N acIon Yy pRlC NS T
Functional Rehabitation Plans Affected
~ Widening of Carringeway 2.0%
— Adding of Sidewalk . 8.3%
— Raising of Grede e 3.9%
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Figure 17-2  Schematic Flow of the Link Between Inspection and Bridge Management
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