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-Strain Gauge for Concrete (Type; KC-70-A1-11)
MATERIAL OPERATING [COMPENSATED| STRAIN |FATIGUE MAIN
TEHPERATURE | TEMPERATURE [LIMIT AT|LIFE AT |APPLICABLE |APPLICATIO
KlHD / TYPE RESISTIVE BASE RANGE RANGE ROOM ROOM ADRESIVE FEATSRESN/
. ELEMENT . °c) (°C) - |TEMP (%)] TEMP.
’ For . Phes;gr Gage| Cu-Ni |Phester| -1967+150 +167+80 1.8 2 1.5x165 PC-6,CC-33A General
oncrete Hire 5
PC-12,EP-18 Stress
_Strain Gauge for Steel (Type; KFG-5-120-C1-11)
HATER!AL OPERATING |COMPEMSATED| STRAIN |FATIGUE HATN
- YTEMPERATURE | TEMPERATURE [LEMIT AY{LIFE AY APPLICABLE [APPLICATION/
KIHD / TYPE RESISTIVE BASE RAHGE RANGE ROOH ROOH ADHESIVE FEATLIRES
: ELEMENT . (°C) (°c) TEMP (X)| TEMP.
General |Foit Phester| Cu-Ni |Phester]| -1967+150 +107+100 5.0 % 123106 €C-33A,PC-6 General
Purpose |[Gage KFG Foit . . Stress
Residual
Stress
transducer

-Dial Gaunge (Type; DT-20D)

Measuring range 20 Compatible bridge voltage | 12V (AC, DC)
Réactioh force App. 200g Repeatability 0.3 % FS
Output voltage sensitively 1.0mv¥/V+0.5%| | Frequency response App. 1 Hz
Hoh-iinearity 0.5 & £s Guaranteed temp. range -107¢ 50°C
Hysteresis | 0.5 % 8 Weight (#Wfo cable) App. 310g
Input-Output impedance 350 o+ 2 % |i Installation 8y means of

bolts
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Strgin Gauge
{KFG-5~12D-CI
for Steel)

Strain Gauge

LKC-70-Al-1 &  Scomer Data Logging System
for concrete) (USB-5IA} {UcAM-IGA)
Diol Gauges

(DT~ 200}
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Dyncmic Strain
& Amplifier . .

Straln Gouges BDota Recorder Pen Recorder

{(KFG-5-120-Cl)
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Table 16-2 Comparison of Test Result Value and Caleulated Value (Main Beam of SBC)

| toadingCase —1 ] Loading Case — 2

Measurament Unit TFast Csalculation | Calculation Test Calculation | Caleulation
Paint Rasults Reszuits Resulls Ratio Results Results Results Ratio
4] 2 : ] [td]

A B . ¢ AB | AC A B C AB | NG
= Upper | N/imm2] - -6.40 “o20]  —ze30] - 0.52] 820 0.20 -3220] - | o026
g‘ Shess Lower N/min2 15.80 12.20 20301 130 ovs 1850 19.30 32201 098] 058

g1 i web Nimm @ 3.00 3.50 - 086 - 3.70 580 - o68) -
Deflection mm 1.03 0.64 2.14] 181} 048 1.34 1.00 3.37] 1.34| 040
. Upper Nfmm?2 —3.20 0.10 ~17.40] -~ 0.38 —~7.40 0.30 -34.00| - 0.22]
E’ Stress Lower | Nfmm?2 12.40 10.50 17.40; 1.18{ 0. 24.90 20.50 34.00] 1217 073
5 Web | Nfmme ~ 230 3.00 - 077 - 470 5.60 - 080) -
B Deflection mm 0.87 0.54 1.83|- 181 048 1.75 107 3.60[ 184} 049

Notes :  {1) is preliminary calculation results in which full composite action is censidered
(2) is alternative calculation resuits in which composite action is not considered
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Figure 10-5 Stress Distribution -I)iagram
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Table 10-3 Working Stress due to HA Loading and Dead Load

- MWorking Stress Altowable

Member unit — Stress
: Dead Load HA | Total

Girder-1 | W/mmt 59.0 6.2 125.2 < 142.0

girder-2 | Wl | 41.0 2.2 | 132 | < 162.0

Girder-3 | W/mi 4.1 74.5 115.6 < 142.0
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Table 10-4 Comparison of Test Result Yalue and Calculated Value (Main Beam of RCB)

Loading Case-1 Loading Case-2
Heasurement Point Unit Test | Calculation | Ratio Test | Calculation | Ratio
Results Results A/B  |Results Results A/B
A B A B :
Stress of Main Rebar H/m'n2 15.70 17.40 0.79 | 17.00 25.10 0.68
Girder-2
bDeflection _ Comc a.7¢ |- G.88 2.80 098 1.26 .75
Stress of Main Rebar| N/mi’| 11,10 14,60 0.76 | 22.30 28.60 0.78
Girder-3 -
Deflection ) A 0.58 ¢.73 0.79 7.13 1.44 0.78
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Table 10-5 Comparison of Test Result Value and Calculated Value (Deck Slab)

SBC RCB
Measurement Point - | Unit Test | Calculation | Ratio Test | Calculation | Ratio
Results Results A/B [Results Results A/B
A B A B

: Main Rebar N/l | 19.40 24.90 0.78 | 17.40 18.90 0.92
Stress - 5

: .| Distr. Rebar N/ men 5.30 46.00 0.12 5.10 27.90 0.18

Defiection mn 0.23 .18 1.28 0.05 0.0% 0.55
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Table 10-6 Comparison of Test Result Values and Calculated Values {Main Beam)

Loading Case — 1 Loadiné Cese — ¢ LoédinQ_Case_ -3
Measurpment Urut Test Calcutation | Ratio Test Calculaton | Ratic Te:sl " { Calculation | Ratio
Point Hasults Results : Resulis Results Rasulfs Results

A | B AB | A 8 AB | A 8 AB

Upper | Nimm2| -o0.20 -pe0] - ~0.50 “.ﬁ— 1.00|] - -0.70 -1.30f -

% Stess | Middle ! Nimm?| 1.0 680 - 170 140 - 2.30 1.80| -
% Lower | Nfmm2 1.80 2.30] 078 330 440] os0l 420 5:20| 0.8
Deflection mm. 4.76 4.06 1.17 513 7.80 71 .04 10.63 1053 1.40

Upper | Mmm2| —0.10 -0e0| - —0.20 —160] - ~0.40 -240| -

g Stress | Middle | Njmm2]  0.20 oro| - 0.40 ta0f - 0.40 170 -
% Lower M_I':!_Imme 1.80 2.40 0.75 3.20 4,20 0.76 3.90 £.40 0.72
Deflection mm 4.16 449 003 790 803 092 10,85 14.83 0.93
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Figure 10-6 Stress Distribution Diagram, Main Beam (G-1) of PCB Center Span
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Figure 10-7 Stress Bistribution Diagram, Main Beam (G-2) of PCB Center Span

NOTE & LEGEND:-

STRESS DISTRIBUTION ON THE TEST RESULT.
=—— STRESS DISTRIBUTION ON THE CALCULATION RESULT,

B.M. MEANS BENDING MOMENT
FIGURE IN [ )} SHOWS STRESS ON THE TEST RESULTS.
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NOTE & LEGEND:~

| STRESS DESTR!BUTlQN ON THE TEST RESULT.
===~ STRESS DISTRIBUTION ON THE CALCULATION RESULT.

B.M MEANS BENDING MOMENT
FIGURE I {
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) SHOWS STRESS ON THE TEST RESULTS

10 - 15

B.M. = 1510.4KN.m



Figure 10-8 Relation Diagram between Bending Moment and Stress
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Table 10-7 Comparison of Test Result Value and Calculated Values {(Main Beam, G-1)

Loading Case - 1 " Loading Case - 2 Lording Case - 3 ]
Measurement - : - —
foint  jUnit Test |Calculation]Ratiol Test [CalculationiRatial Test [CalculationiRatio
Results| Results A/B |Results| Results A/B (Results| Results A/8
A B A B A g
Upper |H/m| ©.00 | -0.20 - | o] -0.20 - | to0| -o.30 ;
stress|Hiddle|W/m®| 0.50 1  0.70 -] 00| 1.0 -] otoo | 10
Lower |H/m?] 1.10 1.60 | 0.69] 1.70 2.40 | o.71] 2.70 3.40 | 0.79
Deflection | mm | 0.69 0.67 1.03] 1.00 0.95 | 1.05] 1.70 1.48 1.15
— o

L 03~ 1. 150 balbe, HRCHEMLAMERRYERE D T,
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Figure 10-9 Stress Distribution Diagram, Main Beam (G-1) of PCB Side Span
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NOTE 6 LEGEND:-

STRESS DISTRIBUTION ON THE YEST RESULY,
~i——  STRESS OISTRIBUTION ON THE CALCULATION RESULY.

B.M. MEANS BENDING WOMENT
FIGURE IN { )} SHOWS STRESS ON THE TEST RESULTS.

. AN GAUGE
CEL, ARBr - ADOMTE— AL NEERUL Lo CHETE TS
IOOMITEAE:OBKERIG-I0ZFT,

Figure 10-10 Bending Moment and Stress Relation Diagram
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Table 18-8 Comparison of Test Result Value and Calculated Value (Deck.Slab) :

[ Loading Case - 1 Loading Case - 2
Measurement Point Unit Test | Calculation | Ratio Test | Calculation | Ratio
Results Results A/B  {Results Results A/B
A B . A B

s Main Rebar N/rmlZ 12.40 26.30 o 0,47 | 12.40 31.90 0.39
tress *

pistr. Rebar N/mm=| 15.10 55.40 0.27 | 22.00 83.90 0.26

peflection fn 1.02 1.22 0.84 1.57 1.95 0.81

CBMBRBRUC L > TR BN E DAL, WY - 08B

HERMEL LTS, Jhit, BMELER LEBEEY FHEIPEBEORK
Mo HEBI L L THWBd 2R L TS,
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MeLTOHER, RUZPA77 W bHBECLIIBHNBROSADRIE
AT 523D THhA25, ZhoDBRBILLI->-THIBEOBERIRIFELY
AT B, '

B LS v IO Tond B M RIC L B EKGOEMEDEIZ 12N/
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Table 10-9 Comparison of Test Result and Calculated Value (Méin Slab)

Loading Case - § : toading Case — 2 |
Measurement Unit Test Calculation | Caleulation Test Calculation
Point Rasults Rezuits Resulls Ratio Resuits | Results Ratio
L (1) i) {1} ]
A 8 c AB [ AC A B AB
Main Rebar [Nfsq.mm 8.20 12.80 9,30 084 088 10,70 25.20] 042
é Stress | Distr, Rebar [Nfsqmmi —0.60 26.20 410 -~ - -0.60 46501 -
Deflaction mm 0.20 0.22 024 182 1.21 0.46 043 1.08
g Main Rebar [Nfsq.mm 4.30 4.00 520] 108| o082 5.10 6.90] 074
Stress | Distr. Rsbar [Nfsq.mm] ~1.40 580] 000| - - | -160 0.00| -
10 - 18
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Table 10-10 Dynamic Test Results in terms of Working Stress under Existing Traffic

Notes:

(Unit : N/sq.mm)

Measurement static pynamic Test
Paint Test -
) <1 . Minimum Maximum Average 5.0
N Upper Flange| -6.4 [-10.39 (1.62)] -0.74 -1.63 | 1.574
' Lower Flange! 15.8 -4.,75 +_29.9? (1.90)| +1.22 .5'760
| e G-.S' Upper Flange] -3.2 | -7.64 (2.38)] -0.42 -1.13 1.316
' .. |tower Flange| 12.4 -1.97 +23.38 (2.28)) +3.52 | 4.688
R | G-2 |Main Rebar | 13.7 | -2.72 +27.61 (2.00)| +1.22 | 4.506
B o3 Main Rebar |- 11.1 | -2.2 #25.71 (2,31 +1.30 | 4.110

+ <1 Gross weight of the dump ek applied in the Static testis 17.45 16ns and the results is under loading case 1.
* 5.D. means standard deviation.
* Figure in () shows ratio of dynamic test value and static test value

- Appendix-MIZIBAF L T wWwa W JIERESHBEZFRT L300, SBCo L -

T73 > INDREG LHEMEFHAERDEEEH TN -2.55N/ 28 F+2,5
IN/mn20 &% 2, -~ FH., ROBT X +2.57N/nn2 T H %,
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Table 10-11:Dynamic Test Results in terms of Working Stress at Different Running Speeds
(Unit : N/sq.mm) ' :

Heasurement Static Test <1 Running Speed

Point {Loading Case-13} 10 koyh | 20 km/h | 30 kwh | 50 km/h

s | 6oz Upper Flange -6.40 -4.10 -3.50 -3.20 ~4.00
Lower Flange 15.80 13.20 12.40 -} +12.00 10,80
o | g [PPEr Flange -3.20¢ -1.90 -1.90 -1.20 ~3.00
Lower Flanhge 12.40 .40 9.50 +7.00 11.80

R | G-2 |Main Rebar . 13,70 12.30 12.60 | #1140 | 9.70
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Figure 10-11 Conceptual Flow of Application of Test Results in Selectinn of
Rehabilitation Plan
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Figure 11-1 Loading Curve for LTAL UDL
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Figure 11-3 Loading Curve for MTAL UDL’
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Figure 11-6 Percentage Difference in B.M. Compared to HA
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Table 12-1 Summary of Analytic Assessment on Existing Bridges

Bridge Brldge Ratio (%) <1 ]
No. Type Slab | Bsam T Substruoture | Agsessment Results
114620 RCB N -#7.5 ~28 +23.8) : . :
| 161140 | seBB |  4sa2l w662 1128 Stesl buckie plates and heams have inadeguate capaclly.
168510 $8G -38.8 ~43.7 +7.5 '
RCB - +88.7 - R.C Beams have inadeguate capacity.
237200 SBC -28.7 +2.1 +20.4 . ’
: RCB ~27.5 —27.1 -
317000 PCB ~28.0 -20.0 +5.0] . L
318110 FCB Y +8.4 110.3) Maln beams of 2 girder type bridge have inadequate capaaily
{-34) <4 ) ‘ . -
341500 RCB -804 -6.8 - +138
348740 PGB - <2 - Main basms of 2-girder type btidge have inadequate copacity
520850 SBE ~-55.3 =77 +0.8 )
544560 RCB —-4.3 +19.7 +14.3]{ Main beams have inadequate capacity.
548980 RCS +138.7 - +9.4| R.C Slab has inadequate capacity.
| 553880 ir - -12.4 +0.5
587840 PRB - —149]  +234
834850 RCS -2.1 - +7.0 .
5001070 SBB <3 +105.8 +7.9] Steel buckle plate and beam have inadequate capacity.
5803340 SBB <3 +20.8 +18.8] Steal buckle plate and beam have Inadaquate capacity.
5803120 SBC +73.9 +0.7 +18,0 Slab has inadequate capacity.
__Dambat SBC +6.4 +54.5 +12.1] Slab and beams have inadequate capacity.
Samarahan SBC +69.9 +24.4 +3.6] Slab and beams have inadequate capacity.
RCB - -i28 -
371000 #CB -73 -7.6 -0.9

Notes : <1 Percentage increass (+) or decrease (=) against allowable stress o tkesign force.
<8 The assessmerd resufts of Bridge No. 319110 is utilizedto this txidge.
<3 The assessmentresults of Bridge No. 161140 Is utilized to this bridge.
<4 Figure in { ) means the resuk of 4-girder type bridge.
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Figure. 12-2 Analytic Model for Assessment
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Table 12-2 Assessment Results of Pile Failure
[~ — i e
Sectional Force Working Stress (N/mm2) Allowable Stress (Nfmmz}
Bending. Shear Axtal Concieta Rebar Concrete Rebar
- Moment (KNmj | Force (kN) | Force (kN) : N ]
ﬁDeac:l Load Lo 22._8 10.4 81.5 2.0 18.0 |
Live load (HA) 154 67 93.9 1.4 6.5
. Temperature Load 43.7 -29.3 7.9 3.2 63.5 10.0 140.0
| Lateral Pressure 111.8 69.5 18.1 8.1 162,9 |
| Total | 193.4]  1159] 201.4] 12.8] 248.9
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Figure i12-3 6-Axle Articulated Special Heavy Vehicle
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Figure 12-4 Loading Application Criteria
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; Table 12-3 Assessment Results of Special Heavy Vehicle Loading

Maximum Bending Moment

Maximuin Bending Moment including impact effect
Bridge induced by LTAL on a induced by Special Ratio
No. Main Girder (KNm) (1) Heavy Vehicle on a Main @/
Girder (KNm) (2)
00317000 2005.0 1464.7 : 73 %
00341800 442.8 376.9 - o 85 %
05803340 - 1395 113.2 81 %
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Table 12-4 Summary of Defects

Category _ Defect o Member Bidge Type |
Water stain _ ] Slab Soffit _ T
. Vertical haifine crack PC Deamn "
S ’ Haneycomb, rebar exposure and spalling Beam Soffit PCB
tw Water Stain and moss o Beam Wab
™ Water stain Slab Soffit PRB
1w Vertical cracks Beam Web B
[ ] Spalling and Flaking Cross Baam
Honeyeornb and spalling Dack Siab Soffit RCB
- Longitudinal cracks and rebar exposurs Beam Soffit
- 9_ Spalling and water staln Beam Web ]
O — Honsycemb, flaking and wear Slab Soffit RCS
e < Water stain ) Slab Soffit ]
oC Corrosion, paint deterforation ard watar stain Stas! Beam SHEB
L. O Corrosion, paint deterioration and water stain Buckle Plate
i o FHoneycomb and Spalling Deck Slab Sofft 5BC
[ we Corrosion, paint deterioration and water stain Steel Beam
- Latsral crack Deck Slab Soffit
g | Spalling and Rebar exposure Dock Slab Soffit B
[ Rebar exposure and spaling Siab Sofft SBE
<€ 1 Rabar exposure and flaking _| Beam _
o0 o Corrosion, paint deterioration Steel Pier
= E Flaking and Honeycomb Abutment
T LLE. Flaking of plaster Ahutment
Ll — ‘Wear, Longitudinal crack and Rebar exposure Piar Common
O < and Spaling : to
:’j = Rebar exposure and spaliing Pier. All Bridges
‘| Alligater cracks Pile Cap
@ Flaking and cracks Pier Cross Head
- Inadequate capacity Hiain Beam (2 Girder Type) FCB
N Inadequate capacity Main Beam RCE
LOADING Inadaquats capacity Main Slab (Lateral) RCS'
CAPACIHTY Tiited Struclure Abutment )
DEFECT Inadeguate capacity | Stesi Beam SBC
Inadegiate capacity Deck Slab
Inadequate capacity Steel Beam SBB
inadequate capacity B Buchle Plate ) : |
FUNCTIONAL | Yoo narow . - Carriageway ] PRB
DEFECY Too namow and sbeent sidewalk . Bridge Width o RCB |
Too narow and ahsent sidewalk Bridge Width BB |
Local scouring Pier
Seouring Abutrnsnt
HYDRAULIC inadequata free hoard Bridge Cpening Commen
DEFECT Bank eraosion -River Bank to
Slope protection failure River Bank Al Bridges
Submerged beam _| Bridge opening .
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Table 12-5

Summary of Selected Rehabilitation Methods

Steei Material

Classification . Concrete Material
B Protection o Repainting o Exposy Injection
o Protective Coating
o Patching
e o Guniting .
= o Instalation of water proof layer
- g Reinforcement o Installation of Additional Beam o Prepacked concrete lining with
o | & o Provision of Cross Beam additional rebar
- 2 o Attachment of steel plate o Concrete Lining by guniting w/rebar
=< w .10 Steel plate bonding
B >
s © )
oy Replacement o Replacement by R.C slab — None -
=
I
o o Extension of drainage pipe
r Incidental o Installation of water drop
< facility o Replacement of Expansion Joint
g o Replacemant of bearing <2
o o Replacementof railing <2 '
g Protection o Repainting {(N/A) o] _Concrete.!ining { Brick Abutment }
o w o Corcrele lining o Congcrete lining
o o Patching
5 | Reinforcement o Concrete fining (N/A) o Underpining by additional pile <3
T - _
@ _
§ Replacement o Replacement of abutment by rigid
— Nong ~ flame
o Slope protection
Hydraulic o Foot protection
Rehabilitation 0 River bed protection
o Spur dikes )
o Adding sidewalk
Functional o widening carriageway
Rehabilitation o Raising grade

Note

<11In pr'incipal steel bearing to a steel beam while

rubber bearing to a concrete beam

<2 This itém is included in replacement of deck slab

<3 This item is included in raising grade

N/A means not applicahle
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- Table 12-9 Summary of Rehabilitation Plans and Main Work Jtem
for 20 Bridges

T Year | Bridge | £idge Rehebiiiathn Main Wark hem
™ Key State Buil Type [Lengh (m} Plan {HMethod)
r 114020 | Johor 183% RCB 12.88| Protection wark {Siab & Basvn) Gunn‘n; to soffit ol siek and beams
I — Frotsction work{Pilas) Gencrate g of ALC plles. A
2| 181140 Porak 1850 8B8 | 19.11 | Replazemant (Deck Siab) Roplacement of buckie plste by RC slsb
Protsciion work (Abut & Pler) Concrete lining of substructurs
Adding sldewal Adding sidewalk by SBC with subatructure on both sidas
F‘rots:cﬁon work {(Ahument) Inatefation of sicpe prolaction
Protaction wor (Pled Installstion of thvar bad protection
(3| 1650 | Peraic 1535 | ROE/BBG 10.72| Tota) replacenent Total replecement by T -
T 231X0 Pehang 1830 | BEC/RCB 26.70] Protection work {Blsb sa#fig Peiching to aisb so¥it (Span - 2}
Protection work (Stesl boams) Repainting to all stosl beams (Spen t & 3)
Protection work {Pies} Concreto Inng of alt pler columng
Protaction work {Abtément) | InstsRation of slepe protestion. .
§ 1317000 | Pahang 1874 PCB 397.22 | Protection work {Slab & baams) Paiching o all gpatad concréle member
Ralsing grade (both end spans) Ralsihg gradeof boh side spans
L_ Protection work {Aburment hstatiation of feot protection
& 319110 | Pahang 1982 PCB 121.96 | Protection work {Baam & Phe caps) Epoky resh Infection & pite caps and beams
Protection work {AH conceite surface} Protactive coating to all exposed surdaces
Prolection work (Piers) Concrate ning of &l pisf cokamng.
N . Rekrforcement (Beams) . Steel plate Bonding at bewn salfe {2 girder type)
7| 341800 | Terenggenu | 1855 Rca 38.14) Adding sidewalk Adding sidewsli by ACB with widenad substnsciure
Peinlercernont [Piers) Prepackad concrate fining with addiional rebar st af crosshead beams
Protection work [Solft of Beam3s & Sib) Patching at solft of besns and alshy
Protection work {Plers) Concrete lining to afl columns
L7 Protection work (Abuliment Instalation of slops prolaction &t boih side sbutment
& | 348140 Teranggany 1973 FCB 152 28 | Protection work {Beams, Cross baams & Piers) Pakching on baamns, cross beams end plets
Frotaction work {Beams & Slsb Sofif) | Protactie coating to besms and iz sot
Belnforcement work (Beams) Stagf plate bonding o beam soffis (2 giedes type}
Protection wock {Fiver Bank) Shope protection o river bank snd
Protaction work {Fver bed) Riverbed protaction at piers
Raithg of grode Excavation ol both sidabenka
T 520050 | Melsks 1850 SEE 4.27| Protection yvock (Slab & Besms) Guniting to & slab sofif and beams
| Protection work {Abutment) Patial corcrets fining -
16| 546560 | Selanger 1935 | RCS 830 Renfomement work (Beam Seltg) Prepacked concrete g wih sdditonal red ars
- ’ Protection work (Slab Seff) Patching at sk sofit
11; 548930 | Selangor 1989 RCS 3084 | Protection work (Siab Soffig Paching =t slab 4oy
Relnforsemant work (Sl G0ty Steal plate bonding &t sk saift
Aeplacenent work [Abuimant Inatadation &f rgid frame yps abutment
Protection work {Piers) Totaf concrete fining of piars
12] 563830 | Perak 1972 I 41.59| Protecion work [Fhers) Concrete Bring of af phef chumns
Protacton work (P & Abuttent} Paiching on pk# Giosshesd and sburnent
13| 547840 | Purak 1960 PRB 12.12[ Protection work {Dack slab) Provisien of waterproof lyer on top of deck slab
Protecton work [Frer & Anutnent) Paning fof outment snd plirs
| ) widening of carriagewsy Widening by PRB with widened substruciures
4 B34B50 | Kemlon 1930 HCs 13.71 | Protecton work {Deck Stab) ' Brouigion of watarproof layet on top of déck slab
Protection work |Substruchie) Paghing jo plers and shumnent
1 Reinforcement work {Sied Soffly Prepackod concrele inng wih ad&it.ionsl rebar .
15 5001070 | Johor 1919 | ses 4.77| Protection work {Abument Partial concrels Ining fof both ebwiments
Protsction work [Stee! Beand) fepaning of 8 bearms
feplacement work (Dack Slab) Replacement of siesl bucikie plate by RC slab
18] 5803340 | Parak 1850 £E8B 407 | Fro‘ection work {Piers) Concrate inng & vpstand ples
' Protaction work {Stest Bearns) fepairting of & beams
1 Raplacenent {Peck Siab) Replacsment of sted bruckie plata by ACsteh
17} 5803120 | Perax 1960 | SBC 23.18| Protaction work {Steel Baams) Repanting of & beams
Asnforcamant work [k Sizb) Guunfing wilh seditonal ither ot deck $ait
Renforcement work {Cross Seam} Provision of cross beams )
SPECIAL ‘BRIDGE . o
T 1om | smo 50.10] Protecton wark {Siee bearns) Seprinting of el baams
Raplacamant work (Deck Sish) Replcanent of deck eieh by RLC sl
Refforcamen! work {S1eet Bazmo) Ingtafation of additional beams ’
Protection work {Sised Pies) Concieta lining of al steel e colxnnt
| | Protection work (River Bank) Irstaliation of stope protection
19 - | sarawak 1065 | sBo 71.80[ Protection work {Deck Siab Epoxy njection a1 siab sofit
' Renlorcement woik {Dech G Steel plate bonding ot slob sotfit
- Remforcement werk{Stoet Boarn) Atachmant of st plate to lower flango
20 371000 | Kelantan 1982 RCB 840.00 | Protection work (Beams} Epoxy njection tor beand
Protecton work {Cross Boarms) Palching to cross besrn safft
L 1 Protoction work {River Bank) Rozonstruction of slope protection with feot protection
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Table 12-10 Summary of Strengthening Desigxi Resnlts

< 1 Tensile force induced by LTAL in the main girders.

< 2 Capacily of stes! bonding plate in resisting tension.

< 3 Afier replacemnent of buckie plate by R.C slab of which rehebllitation wark

increases rigidity of the slab, all baams have adequate LTAL load carrying

hecause of effect of tﬁe lateral load distribution.

< 4 Applicable to other stesl buckle plate beam bridges such as No.§0010670

and No. 5803340. The beam of Bridge No. 5001070 be instalied shear

. conneclors is considerad as a composite beam.

< 5 Applicakle to Bridge Na. 346740.
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Bridge Structurs) Stf_essas under g,A_l:__ _
No. " Member Structural Work Working Allowable A
Stress .Strse:s_ ]
161140 | Stesi Buckle Plate Steel buckie plates are to be replaced by | 431 Nimm2 | 140 Nfmms3
(SBB) R.C deck slab (0 16 cto 156mm_) '
<4
Steel Beam No work <3 129 92
319110 | Meinbeams of 2 Bonding eteel plats ta beam flange soffit Y <
{PCB} <5 | girder type bridge (stes! plate 400mmnt X 4.5mm) 168.6KN 1 jf_l(_rf_
546560 R.C Beam Prepacked concrats lining with additional 126 N/hma 140 Nfmm2
- (RGB) _ reber (025 — 3 no's pef beam ) ]
546980 | Deck Slab Bonding steel plate to deck soffit 197 140
{RCS) {Distribution Rebar) {stes! plate 300mm x 10mm - 500mm cte}
5803120 Deck Siab Prepacked concrete lining with additional 88 - 140
(8BC) | (Distribution Rebar) rebar (010 — $50mm ctc) '
Dambai Main Beam Additional main beam {2 No's) 127 140
| (8BC) Deck Slab Aeplacement of deck slab {0 15 cte 150mm ) 105 1 39“__ .
Samarahan | Main Beam Attachment of steel plate to boltom f!ahge soffit 168 . 183
(SBC) (stesl plates 356mm X 38mm — G2,3)
{stee! plates 254mm X 38mm - G1,4)
Deck Stab Bondling steal plate 1o deck soffit 5é 140
(stee! plate 200mm x 4.5mm ~ 500mm ¢ic) ]
hNote :
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Table 13-1 Type of Protection Method and Corresponding Application Criteria

" Rehabilitation Plan |

 Method |

Appltcatton Criteria

= Protection work to
conciele

- Epoxy Injection -

0 Cracks afe not active and surface width

is more than 0.2tnm, but less than 3.0mm. /1

Reason for the crack appearance is due to

shrinkage or creep of concrete,

No water leakage and no liquid rust.

No carbonation and no chloride atiack.

/1 It surface crack width is more than
3.0mm, apply cement paste injection.

Q

Q
44

-~ Guniting

— Patching

Defects such as honeycomb, flacking, cavity
etc. are not active.

Reason for these defects are mainly due to
inferior concrete o poor workmanship.
Minimal carbonation, no chloride attack and
no water leakage, _

Adequate concrete cover.

Defective area is scattered,

o0

“Cracks of which surface width is less than
0.20 mm are not active.

-Concrete is slightly carbonated.
Minimum concrete cover is inadeguate.
No water leakage.
Defective area is extensive.

o

~ Protective Coating

Cracks are not active and surface width is
less than 0.2mm.

No water leakage, no scaling and no ﬂaklng
Minimal carbonation and no chioride attack.
Adequale concrete cover,

TReloC oo

000

~ Waterproof Layer

Waler stain, free lime and other associated
defects are observed at slab soffit.

Defects are not active.

Water is penetrating from top of siab
through defective concrele or inferior
joints befween precast membaers.,

oOQ

— Congrete Lining {Wall)

Inadequate minimum cover or bricks are
exposed,

Abrasion of concrete surface ar loss of
concrete matrix due to inferior concreie
or chemical attack,

Concrete is carhonated,

— Concrete Lining {Piles)

Minimum concrete cover is inadequate,
Wide longitudinai cracks due to chloride
attack or rebar exposure.

Abrasion of concrete surface or Ioss of
concrete matrix due to inferior concrete or
chemical attack,

Concrete is carbonated,

¢ Protection works to
steel member

P Hepainting {Superstructure)

Adequate load carrying capacity.
Non-active corrosion and paint deterioration

- Repainti.ng {Substructure)

Steel surface is slightly corroded but load
carrying capacity is stili adequate.

Bridge is located in a non—severe environ—
mental conditicn,

- Concrete Lining

Steel surface is considerably corroded but
load carrying capacity is adequate,

Bridge is located in a severe environmental
condition.
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Table 13-2 Type of Reinforcement Method and Cori*esponding Application Criteria

kkkkkk Rehabilitation Plan I

“Method

] .

Application Criteria

o Reinforcoment work
to concrete

— Steel Plate Bonding

O

S

—_ }

Inadequate load carrying capacity (Inade~ |

quate amount of reinfo_rcement bar)

o No water leakage and na carbonation.
o Inadequate for additional stress in beams

and siab due to additional dead load,
Active cracks due to bending moment or
shear fotce.

o Adequate concrete cover.

- Prepacked congcrete lining

. w/ additional rebar

Inadequate loading capacity.

Varlous active cracks due to bending
mament or shear torce.

Inadequate concrele cover,

o Suffered mild chlotide attack or advanced
- carbonation.
o Defactive arca is extensive.

— Guniting w/ additional
rebar

Inadequate loading capacity.

o Various active cracks due to bending

moment o shear force.
Adsquate for additional stress in beams
and siab due to additional dead load.

‘Bridge is located in relatively severe

chloride environment.
Advance carbonafion.
Defective area is extensive.

o Reinforcement work
to steel

- Attachment of steel plate

o © |0 ©

inadequate load carrying capacity.
Excess bending stress is less than 20% -
of allowable stress, '

o Non--active corrosian, paint deterioration.

~ Concrete lining w/
additionai rebar.

o Steel surface is considerably cofroded and

load carrying capacity is inadequate.
Bridge is located at severe environmental
condition.
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Table 13-3  Type of Hydraulic Rehabilitation Plan and Corresponding Application_(}'riteria

h:u_ﬁehablhtatton Plan

I

_Method

Application Criteria_

o Slope Protection

- Stone Masonry

o
0
3]

Slope; 1:05 - 15
Height ; ‘Less than 5m
Application

Small to medium scale river

— Concrete Block Masonry

(2]

o

Slope; 1:03 -1.0

Height ; Less than3m’

Application

Rapid stream and smali to medlum scaie
river.

| - Concrete Block Pitching o Slope; 1:15-20
o Height; Less than 5m
o Application
Medium to large scale river.
— Concrete Frame o Slope; 1:15-20
o Height; Less than 5m
o Application

Tidal river and bank subjected to
wave force.

‘o Foot Protection

~ Dumped Stone

Small to medium scale river and foun—
dation ground is relatively salid.

— Wire Mesh Gabion

"is under soft type.

Smali scale river and foundation ground

— Concrete Block Matress

Medium to farge scale river or rapld fiow
vefoclty C ]

- Sheet Piling o Normal water level at slope toe is more
than about 3.0m and it is difficuit to
provide base concrete under river bed
N at slope toe. - )
"o River Bed Protection | — Wire Mesh Gabion o Foundation protection. ]
= Dumped Stone & Wire Mesh o Local scouring. :
Gabion :

‘o River Realignment

- Spur Dike by Stone Masonry

Large scale river.

— Spur Dike by Concrete Pile

Medium to large scale river.
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Figure 13-1 Statistic of 205 Bridges

Percentage of 205 bridges Percentage of 205 bridges

by type of construction by age group
o £BB (33.8 %) :

1045 TO 1974 ¢
a3 :

% - PCh (6.3%) AFTER 1975
4 1%
IT (4.3%) ‘ 886 (0.5%)
BEFORE 1845
RCB {15.0%} 16%
PRB (2.7%}

RCS {11}

2050 HAM PR BEON. ABuEdgiAts THEANT., BHEMEE HET DL & H
BUWRTHLEN bR L, 2040, “hoOBBEFBCRERRAS Z &MY
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Table 13-4 Final List of Study Bridges which Require Rehabititation Work
based on Functional Viewpoinis

Type of Rehabilitation Work|[Mo's of Bridges ‘ List of Bridges . _
Widening of Carrisgeway 4 00567846 (PRB), 00838100 (RCS), 01800060 (RCS), 01800670 (SBC)
Adding of Sidewatk 17 00113760 {RCB), 00161140 (SBBY, 00161290 (SBB), 00303890 (RCS)

20313150 (SBE), 00313520 (RCS), 00336310 (RCB), 00341800 (RCB)
00519700 (PRB), 00521710 {RCB), 00700660 (PCB), 0510267¢ (SHB)
08406260 (SBB), 06702040 (SBE), 07604020 (5BB), 07604160 ($BR)
08604640 (SBB) )

Raising of Grade B 00304390 (SBL), OO3ZI7000 (PCR), 00700750 (RCS), 00834950 (RLS)
00838100 (RCS), 02305970 (RCS), 05102380 (sBB), 05300960 (SBR)

13.3.2 S MED B

OB oM, fiiﬁ}};b*ﬁ’éﬂénf;%n‘sa)ﬁﬂéﬁéﬁéﬁmc:If?z%s‘iﬁafﬁjié:f%ﬁ%;t
m&M@Té:tﬁ&U\%mﬁﬁxmm,m&%%ﬁﬁtﬁ%%%ﬁmtt&
wx o, BB o R o BRI B oEs Lk HEE
T LERMHOILEE R L, M@ A B EOBREMPERERAILBENT ZEHT
o EiE Y ST BT I LINRTH S,

(1) &y o u— bKK - 8 K8 GBO
SREO Fe 3 14 &M A @R W I @I13-212 v & 52 R T & '?)', 44k o 94.4%
T BE. TO I ESBOM A EL TEY . EBXR NS THDL I ER

LT A,

;w%mwﬁfiﬁnu%w%%ﬂﬁmmmmﬁmLm?&u\SM@NM&
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Figure 13-2 Rehabilitation Method for SBC Type Bridges

94.4

{1)Steel beam protection by painling
(2)RC diaphragm protection by patching
(3)Deck slab protection by patching
~ {A)Deck slab protection by shooting/guniting
{5)Deck slab protection by water proof layer
(6YDeck slab reinforcement by guniting
together with adding rebar

PERCENTAGE
k-3
o

T IEEL tar 31 (&)
TYPE OF REHABILITATION
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Figﬁre 13-3 Rehabilitation Method for SBE Type Bridges

33,5
351
30
25 - 222 | g2z 2oz
Ww {1)Steel beam protection by painting
:f 201 (2)Encasing concrete protection by patching
= (3)Encasing concrete protection by guniting
3 LY (49)Encasing concrete reinforvement by bond-
o ing stezi plate
g 1o {5)Encasing concrete reinforcement by lining
{6)Deck slab protection by injection
(NDeck slab protection by patching
51 {8)Deck slab protection by shooting/guniting
o (9)Deck slab reinforcement by guniting toget-

(1) iz) 3 {4 (5} (6} (7} (@) (8 her with adding rebar

TYPE OF REHABILITATION

(3) Ny g npTr— KB - A (SBB)

SBED B L L AN BES M FTRIWII-4C AT LI, Ny P AT — MEROAR
s BRATHY, KAXCBULSBO2 TR ELasd, Jhik., 7 FFK
KONy DT - M ANIEEAEENEE-ISRE Ny VLT L - b
OERTLCHT BB O A R RGS - Bi, BRSBTS~
FOBERMNFLWEDH UL BELESLOTHDE, JOBLOBERIIHT S FH
D2V YRO AR THY FRIENTIETHE, KT, BB OE
BAEST. 1Y, MMM LB MBHOHRMNIIITH B,

Figure 13-4 Rehabilitation Method for SBB Type Bridges

vad ROT .
971 .
100 —
so
60
W 70
2 g0 (1)Steel beam protection by painting
Z g {2)Steel beam reinforcement by welding
. g additiona} steel plate
it I (3)Total replacement of buckle plate by RC
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Figure 13-5 Rehabilitation Method for RCB Type Bridges
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Figure 13-6 Rehabilitation Method for RCS Type Bridges
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Figure 13-7 Rehabilitation Method for PRB Type of Bridges
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Figure 13-8 Rehabilitation Method for PCB Type Bridges
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161 . : (6)Partial replacement of prestressed I-beam

(7)Deck slad protection by patching

(B)Deck slab protection by coating
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{11)Pactial replacement of Dieck slab
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Figure 13-10 Rehabilitation Method for Abutments
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(1)Abutment proteciion by injection
(2)Abutment pratection by patching
(3)Abutment protection by coating
(4)Abutment protection by shooting/guniting
(S)Abutment reinforcement by partial con-
crele liming -
(6)Abutment reinforcement by total concrete
lining =~ ‘ .
{T)Abutment reinforcement by shect piling -
(8)Protection of sbutment foundation by
Teveimenis . ) .

~ (9)Protection of abutment foun&aﬁon by foot

protection.
(10)Reinforcement of abutment foundation by
underlining
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Figure 13-11 Rehabilitation Method for Piers
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COST RATE FOR DETAILED DESIGN

Figure 14-1 Compenents of Project Cost
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———  Administration *3"
i‘ - Contingency "4
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3
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't'; B1 percent of Main Construction Cost

Direct Cost
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4 A i
3%, B3 percent of Main Construction Cost
4", B4 parcent of Main Construciion Cost
Labour Material Cost Equipment 5%, B5 percent of Prime Construction Cost
Cost Cost '

'6"; B6 percent of Direct Cost

‘7" BY percent of Direct Cost plus Common
Praliminary Works

Figuré 14-2 Relationship between Construction Cost
and Cost Rate for Detail Design
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Table 14-1 Summary of Applicable Multiplier Factors
| Compared with Those Adopted in NALS

Factor  Description Axlo Load Study | This Study
' (%) (%)
. Detailed Design 4 6
B 1 . and
Supervision 6 4
Land Acquisition Excluded in 0
B2 and the study
Compensation -
B3 Administration 5 3
Contingency "
i} Physical Contingency : T~ 15
B 4 [ii) Price Contingency 15 See (5)
B5 Overhead + Profit ) 30 20
B6 Common Preliminary 10 5
Works
R7 Field Supervision 6 _ 4
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Table 14-3  Summary of Standard Unit Price for each Rchabilimtion Method

UNIT PRICE {M3)
REHABILITATION ITEMS | UNIT | CATEGORY DIRECT : PROJEGT REMARKS
: cosT (i) [ cosT(®) | - .
Super — 1. Guniting me i a 620.00 1040.00 | Cement exceplionally developed for guniting u___“ﬁ_
Structure 2. Gumiting with: rabar m2 a 760.00 128000 | Cement sxceptionally devsloped fer guniting . 1
3. Palching (Type A} m2 a 220.00 37000 [ Depth < 25mm ]
4. Patching (Type B) mz d 270,00 450.00 | 25mm < depth < 50mm e
5. Prepacked fining m2 a 208000 5010.00 | Depth = 100mm T
|_6. Prepacked lining wf rebar_ m2 a 316000 | 621000 | Depth= 100mm T
7. Epoxy injection (Type A) m a 120.00 200.00 | Width = 0.2 ~ 0.6mm o N
8. Epoxy injoction (Type B) m a 140.00 230.00 | Width = 0.6 ™ 3.0mm T
9. Prolective coating m2 i a . 32.40 54.40 | Cleaning and 3—coalings {acrylic resin) ]
10, Walerproof layer m2 a 47.80 80.40 | 4 — coslings(chloroprene) and pavement (50mm)
11, Stes! bonding plate m2 a 930.00 1660.00 | Grouting epoxy resin o
12. Repainting m2 a 58001 97.50 | Blasiing and 3 - coalings (spoxy resin) ]
13. Adding cross beam (steel} t a 476000 7980.00 | Added al span cenfter
14, Attschment of steel plate t a 93000 | 157000 | Bolted cover plate T
15, Replacement to R.C Steb m2 b £60.00 940.00 | Buckle plate bridge 9508/m2 * with addtional girder
Sub-— 1. Epoxy Injection {Type A) m a 120.00 200.00 | Width = 0.2 ~ 0.6mm . B
Structure _2. Epoxy Injection (Type B) m a 140,00 230.00 | Width=06 " 3.0mm
3. Protective Gosting m2 a 32401 54.40 | Cleaning and 3 coalings (acrylic resin)
4. Concrete lining (Wail) mz b 190.00 320.00 | Dey work, $3908/m32 * with cofferdern(H=1.0}
5. Concrete lining (Column) . T
(8} 410diameter {Steel Piles) m d - - Refer to Fig 14-3 _
{b) 300 x 300 (R G Pites) m d - - Refer (0 Fig 14-3 |
(c} 310X IO R.CPiles) - m | d 1 - Refer to Fig 14-3 T
{d) 360 x 360 (A.C Pites) m d e Refsr o Fig 14-3 N
{e) 380 x 380 11.C Piles) m d - - Refer to Fig 14-3 -
(0 390 x 390 R.CPilss) - trt d - - Refer lo Fig 14-3 i
{g) 550 x 550 R.C Piles) m d - - Refer to Fig 14-5
() 610 x 810 (R.C Piles) m d - - Refer to Fig 14-3
| () So0diameter ROPiles) - | m [ _d - - Refer toFig 14-3 ]
| & Crasshead lining (prepackec) — '
{8} Prepecked lining + rebar m2 ) 346000 | 531000 | Depth = 100 mm
{b) Prepacked lining mz 8 298000 | 501000 | Depth = 100mm
7. Patching (Iype A) m2 a 220.00 370.00 | Depln < 25 mm
8. Patching {Type 8) m2 a 270.00 450.00 | 25 mm < Depth < 50 mm
9. Replacemertt of Abut. by m c 855000 | 14390.00 | Porigl ype pier, PC pile 50050(441.0m
rigid frame. . ~
Incidental 1. Extension drainage pipes. No a 390.00 660.00 § Extension and binding with mets) strip
Facilities 2. Water drop m a 93.40 160,00 | Bonding strip F RP)
3. Expansion joints (Type A) m a 302000 5680.00 | Rubber seal joint {Span > 10m)
4, Expansion joints (Type B) m a 115000 2000.00 | Blind type {Span < 1001
Tomporary 1. Detour road m ‘b 590.00 000,00 | Embarkmant hieght 4.0 ~ 5.0m, 3308/m2 for hleght 1.0m
Work | 2 Tempotary bricge m_| & 678000 |  11390.00 | Steel frame with wooden deck
Scaffolding 1. Substructura — ground support| m3 a 12.10 20.40 | Prefsblicaled pipe support
2. Superstruciure - ” m3 a 12,10 20.40 | Profablicated pipe support
3. Supersiruciure — Hanging m2 a 21.30 35.90] Stoed tuba with wooden planks
Functionael 1. Adding sidewalll {Concreie)3) m2 [ 1560.00 262000 § B=2x2m, L=3@12.1m, 7608/m2 * for Swerstiucture
2.Adding sidewalk (stexl}3) m2 c 194000 3260.00 | B=2x2r, L.=21.0m, 8608/m2 * for Supersiructure
Rehabilitation | 3. Widening carriageway mn2 [ 244000 411000 | B=2x3.55m, L =2@6.24m, 370%m2 * for Superstiucture |
i 4.Reisinggreds m2 [ 148000 2460.00 | 8=9.11m, L=30.0m, Superstructuie alona ]
| Total F He-piacemen! m2 [ 199000 334000 | B=12.6m, L=15.0m, 830&m2* tor Superstructure
River | 1. Slope Protection . ]
Training (a) Type A m2 d 140.00 230.00 | Height=3m, Slope 1:15 Stone Masony
() Type B m2 d 200.00 34000 | Height=3m, Slope 1:1 Concreto Block Masonry
c) Typa C m2 d 140.00 240.00 | Height=3m, Slope 1:2 Concrete Block Pitchirg
{d) Type D m2 d 120.00 200,00 | Height=3m, Slope 1:2 Concrete Frame
2. Footl Protection : - 1
{a) Type A m2 d 16.40 27.50 | Depth = 1m, Dumped Store
| o) YypeB _b.m2 d 33.49 56.10 | Depth = tm, Gablon i
) TypaC . ma d 180.00 290.00 | Depth = 1m, Concrete Block .
(d} TypeD m2 - d 520.00 980,00 | Depth = 2m, Sheat Pila alone
3. Riverbed protection N .
(a) Type A m2 d 260.00 440.00 | Depth = 1m, Geblon |
() Type B me d 320.00 540.00 | Depth = 3m, Dumped Stons and Gadlon ]
4. River Alignment : . i
(8) Type A m d 310.00 510.00 | Spur Dike High = 2.0m -
&) Type B m d 320.00 §30.00 | Grayne by Concrele Pile Block

Remark : Numbar 1} indicate the unit price for Direct Cost

2) indicates Unit Price for Project Cost (=1.88 x Direct Cost)

3) indicates that the width is the total width of walkway including cub
4} indicate the width of carrageway
Synbel (*) indicates that the Unit Cost is Direct Cost
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Table 14-4° Summary of Cost Kstimate for All Study Bridges (1)

Year

" Max [ No | Reidge | Type Rehabilislian Flans T Direct Project
No. Key State Byilt { Spas of Length of  |Recoral-] Widen— [Reinfor—| Protec— Loat Coat Remurks
5 . . (o) | Spava b (w)_ | Beldae [ruction ! ing  [cement | tion {41 (MR .
|3 | 00102550 - | Jobor 1933 140 2 Y ) 7] i
| _o0iodieh | dobor 1934 13,80 3 [ 77,104 129,538 o
3] 00108990 | Johar 1937 XTI v 3,782 5,354 T
T4 00012830 | Sebot 1240 g627) 1 B v 38,562 A%128
4] 00113760 Johar 1935 453 3 » 142.37) x|
[~ 6] 00114020 | Jobar 1833 6431 2 . (12,911 189,791 | Inctuded in detailed sunxy
7| 00116380 [ Johor 5947 24| 2 v g $1.695 IR
|_— 2| 00121260 | Jobor 1933 28{ | - . ® 0| Deidee by bres rephiced
¥ 131280 J030. 283 | 0 9] Bridse bas been replced
§940 63001 0 528 IXiT
1930 938 1 ] 29,476 6,160
193 1851 1 . 1,616 2718
1843 1233 3 ' 55,283 97813
1942 2404 3 s t 2,153 3,633
BTN Y : [ 48,659 81,747
1280, K] ! 63,54 RCH [ 90,341 151,713
1770 1.5} Z 3.42] BOX . 298,274 581,003 .
1948 | )1.30 3. 31.30) SBB, i} 0| Bridge has been replawced
[~ 193D 2L 2 19,15 sBR ‘ : 40,568 676,314 ] Inchuded in detailed survey
__20j_ DOEGI290 rak 1935 .09 2 16181 SBB- * ] 256,226 430,480
_C0EE8220 | Pergk 941 3.67 1 367]  SBD * 82073 146,318 . -
[ 2z} 0016451 sk 1938 10.72 ] ol seG . ' 502,038 843,424 | Iochuded in detailed
[ 23} O0rs4400. [ Kedah 1950 ° 2.61 2 1220| RCB 1 00! weeati
24} 00184900 | Kechab 1330 320 ] ‘5.200 - RCS . £0.605 118131
| 25| 00184930 " | Kedsh 1930 464 1 464] RCS - . 2923 38,511
| 24] 00186210 '] Kedah 1340 323 | 323 sBB -* 38,545 64,757 T
27| 00228540 ] Pahang 1985 £.26 [l 62| -SBB . . 49568 99,572
[ 2al 00723070 { Pabany 1963 EXY I 3.03]  BOX . 32,255 136,158
29 230830 Pabang . 196 6.40 i 4.40|- PRB . 41,724 70,094
| 00231750 | Pabeng 1940 2350 2.5 _RCB o 0| No defect detacied
31 ] 00333060 | Pabacy 1963 11.08] 1 10| PRB . 153,630 258,182
EY] Pabuug 1940 X011 ] 26701  SHC 0 L2h648 38724 |g_u_15§_ i debafled sbrvey
| Jober 1940 48] 1 424] SBE D 49,955 33,974
[ Jahor 1940 ase| i A90)  SBO - 45,790] 78607
Johor 1940 k- 458| - 2 %16 RCS * . 101,419 170,384
Johoe 1563 Mei| -8 2} RCS . 146,830 236,674
Johor 1928 358 1 333 SBC v 0,971 152,531
Yobor 1974 1657] 3 6437 T T 136,007 312,492
Jobor 1969 183903 : 7 5981 AT . 203,621 342,083
Jobor 1950 44071 1 4.40]  SBE . . 111,662 187,592
Pobeug - 1960 L8O 2 360) RCS * ' 114,609 192,543
. Fobar 1964 3.50 2 10,001 PRB . 231,031 388,132
) Pahang 1965 367) -1 - 5671 ' RCS . 35,534 145,377
T Palang 1974 o] ) 397.32| _PCB v 2,083,043 3.449,112 | tectuded i detailed sunvey
45} 00319410 | Patans 1962 | 30asf 3 12196 ECB . 23371 2,783 | lrcleded @ detailed survey |
45F 00319680 | Pabang 1960 5.61F 2 1L3i| PRB ! 84,013 141,142
_47} 00323070 | Pataug 1963 | to42f 03 ¢ 31.36] RCB . 108,330 184,994
43| . 00326020 Pa]n 15638 - ) 1 53] PRB : 2172 Fik7~)
39| ooazg9se ?th% 1961 3] - 4 FIEF T [ 164,087 275,633
30| 00336310 Patang - 1958 1zoe] 3 ] RCB : . 250,737 2,012
1| (337240 | Pedang 1957 638] 1. 6381 RCS ‘ - 30,681 85,110
| " 32| 00338580 | Terengazou | 963 28031 16 FITYE] IS . 7,014,000 1,789,520 | Totel replacement
33| 00339218 ¢ Terengmany 1953 13.22 10 15220 PCHB * 648,494 1,183,070
S41 00841800 | Tereogpua | 1943 110} -3 35.14] RCB . : 795,188 1335982 | Included in delaiked sunwey
351 oo4s740 | Tereppmenn ! 1973 ws0) ¢ 15225} pCB . 3,314,414 5,568,216 | Lnctoded in detaded e
56| oS00 | Teregganu | 1940 150) 2 Has] PRB 0 8| Bridze bus been repivoed
57| 00354833 | Ferenagann 1953 593 3 1745 FRR - * 57,151 26,014
58| 00356700 | Texenggaza | 1959 EX=0 ) s310] PRB . 6,590 7827
59| 00337200 | Terevppenw 1559 394 3 394 PRB . S0 748 35,283
60] 00337270 | Terengmons {1957 saol 2 10.78 | _PRB i v 5,371 7,908
61] 00361490 | Terengganu | 1060 .61 3 1603] FPRB h $6,13¢E 161,500
62] 00363630 | Terempgane - 1965 Sae] 1 ssil PRB [ 33,081 63,976
63 ] 00365660 | Kelntan 1952 s 6 | 4| PHB . Seameal 957546 Rephoement o svporstrvcthee
S4F oAssson | Keliplap 1951 493 2 2581 - RCS : 135,089 26530
63| o03s83nd | Kehoto 195% 48if 2 963 mcs . 115,329 193,753
6| 00505380 | Jobor 1968 1L83) 4 4752] ncs [ 368,364 669,252
67| 0050867 | Jobor 1971 1509] 3 36.47] [T [ 201,999 339,358 1 .
68] 00507230 | Jobor 1965 1.77 3 5219 PCB . 172,586 239,94}
62| _otorsie_] Jobor 1968 1200] _ 5 7831 IF [ 1267 514,693 e
] 00810560 | Jobor 1950 1042] 3 aH! _Ree [ 143,454 241,008
1] 00513960 [ Jobor 1965 13130 3 x| RCB ' 500,739 841,278
72| 00814300 | Johor igsn 104%] 3 nef Im [ £0,263 T 134,832 o
[ 73] omiey obor 1259 FET] [ 631] RCB [ 42,352 11,151 :
T4 00513840 ohor 19313 827 F) 45031 - RCB i ] 0| Bricize bas beenrepiaced
73] 05188%G | Jobex 1es 530] 3 17.42|_ RCB I PRI I 64,416 108,215
6] 05519360 _| Mehka 1938 6221 7 4270 RCGS . 224,335 376,500
17} 00519550 | Melaka 1340 4957 1 495] PR ¥ 2,931 4524
78] oo3i9700 | Mebke 23] 48 448] PRB N + 75,405, weesal
{ 79| 00520130 | Mehika N - 6.46| FPRB 0 2,449 12314
80| 00520350 | Mehla 950 | 427 1- 427]-_ SBE . 24,168 40,299 | Inchuded in detailed survey
E1{ 00521300 | Mchks 930 690] & e50] RCH v 119,376 20542 ]
82 0521719 | Mehka 1960 10.72 ] Rl RCB * r . 190,089 319,350
83| 0021980 | Mchka 1940 243 2 1436] RCR v 133,336 259,368
ti| 00822760 | Michka 1930 ATt 7.47] SBE ' 2979 40,285
23] 01233100 | Mebka 19350 ¢33 1 9.33] SBE : 3919 6,369
. 26| 0 Mehka 1340 58] 2 15.16] PRB B v 013 132,742 B
87| 00524410 | Meldka ] 1930 360f 1 360)_RCS . 58,181 97744
83| 0§29 Mebeka 1960 1.4% 1 35| pOX - 4,433 7,458
9] 00529600 | N.Sembitn ] 1950 3.08 1 .5 S8R s 62,282 304,634 -
1§ 00532550 | N.Seabikn 1970 1102 3 5324| RCB . 195,200 327,93
1i  OR334450 | N.Sembikn | 1963 X 4 33.32] RCB . 135,806 266,94
| 93] 6834570 | Selngor 1960 | &4 4 -32.54] - RCB ' 240,217 404,573
$3| 0053666 | Schngor 190 1470] 3 61.M[ RCB . 369,620 620,962
| $4] 00538070 1951 30 i 2301 BOX . 21,730 46,585
93| 00540780 o 360 - 130 3 1i.94] RCH [\] 0] Bridge bas been replaced
961 00340910 ° | Selapgor 950 - 629 1 . 5,39 SBB * 85,857 145,920
(971 00541000 | Sehogor 950 | 324} 1 3.24| - SBB D 98,542 163,551
981700541219 [ Sehanger 930 47 0 4.7 B . 52,711 23,554 ]
|_59| 06346560 [ Sehagor 962 064 3 3094 RS e 21,854 35,715 | Tochuded in deteiled survey
L 100} (0046980 | Sehimgor 1969 log4}y 3 30941 RCS : $82,398 1,156,785 | Tockuded in detailed servey | |
L) 00549350 | Selangor 1965 1261] ¢ 8355 e | . 161,078 511 R
L 102] 00555200 | Persk 1940 246 2 492 BOX [ 33,677 33,937
| 103 00356900 eral 1938 7.3 33| RCS ' 45,136 75,828
104| 002563844 Prrak 1972 14.00 4].5¢ T M 133559 - 205,278 | Ineluded io detatled sunvey
| 4651 omE734 Perak 1940 5.03 1212] FRB . : 241092 415,118 | Iochuded in detafled survey
| 1061 (0567630 | Perak Yos0 183 283| - sBH ' . 40,390 67853 : .
11071 - 00700660 ~ | Kechah 1064 i8.407° 1843 PCH * ' 131327 220,963
| 108} 00700750 | Keédah 1570 1534 133%] RCS ’ 192012 322551
109} 00701810 | Kodah 1970 3052 4g0]° PCB . 115,306 194,080
10[ "007026% | Kedah 1850 9.54 2.54] RCB . 1,333 119,873
LA 0070333 ] Perla 1963 24.8 24.80) PCB M 34,348 37,8
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