Figure 4-4 Damage Ratio and Average Rating in Concrete Bears
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Figure 4-5 Damag'e Ratio and Average Rating in Steel Buckle Plate Slabs
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Figure 4-6 Damage Ratio and Average Rating in R.C.Slabs
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Figure 4-7 Damage Ratio and Average Rating in Bearing
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Figure 4-8 Damage Ratio and Average Rating in Abutment
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Figure 4-9 Damage Ratio and Average Rating in Piers
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Figure 4-10 Damage Ratio and Average Rating in Wingwails '
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Figure 4-11 Damage Ratio and Average Rating in Railings
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Figure 4-12 Damage Ratio and Average Rating in Pavements
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Figure 4-13 Damage Ratio and Average Rating in Expansion'.!oint,
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Table 4-2 List of Bridges which are Inadequate from Functional Viewpoints

Type of Rehabilitation List of Bridge Remarks
Works of befects

- Widening of Carriageway 00567840, 00838100 |Ratio of traffic capacity to current
01800060, 01800670 |demand is greater than unity.

- Adding sidewalk | 00159100, 00161140 |Bridge without sidewalk is located
00303890, 00313150 [close to town or public facilities.
00313520, 00366660
08521300, 00521710
01800060

- Inadequate bridge opening| 00304390, 00346740 [Bridge opening is inadequate to
' 00366680, 00546560 |cater for flood flow.
00838100, 02305970
05300960
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Spestal Bridges & Total No's of Federal Bridges {n Penivsular
Pederal Bridges in rated as 3, 4 or S5AL:216
Sabah & Sarawak Group
¥ “
I No: of Specisl Bridges 1 3 [ ot No' of Bridges inspectea: 95§
No. of Pederal Bridges in Sabah 115 . :
No. of Federal Bridges in Sarawak  : 15 — . A Maximum of 17 Bridges To Be
¥ r Selected for Detailed Survey
Special request by the GOM _J ¥
lo select at least one — o - Assignment of Possible Rehabifitation
bridge {rom each group Plan foy Each Bridge (No's = 95)

No's of Bridge in Same Bridge
Material & Age group by -
Proporiicual Prepresentation System

L
[ Setiing of Screening Criteria _l

Selection

of

. 17 Representative
", Bridges

_._[ Final Selection of 20 Bridges for Detailed Survey ]
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Table 8-1 Assignment Criteria of Possible Rehabilitation Plans for Main Steel Components

[ Typeof Defnttion of Damage | Damage Main Gridge Stedl Componant
Damogos | Paltem | Degso | Exent | Reting || ManBeam || Buockoplate || Besing || . fier |
’»(1) Coitasion Saction Loss Widé!y 4 ernfarcemem(SBﬂF} mrcemml([){)ﬂi:} Protection[BPR) Reinforcement(SPAF)
| Locally 4 Reinforcenant(SBRA | | Reinforcament(1CAF) | | Protection@PR) Reinforcement{SPRF)
Burtace Rust Widely | 4 Protection{SBPR) Protection([DSPR) Prbtscﬁén(aPH) Protection{SPPR)
o Logalty 3 Protection{SBPR) Pratection{DSPR) - __ufﬁlm@gﬂ_)i Protection(SPPR)
(2) Stesd Crack Detected 1 4 Reinrd:camem(SBﬁF) ReinforcementDCRE) Reirtorcement(SPAF)
No 0 - - -
(4) Felling Off Many 4 Protection{SBPR) Pratection(358R) Protection/BPR} ] Protection(SPFR}
- A few 3 Frotection($BPR) Protection([D5PR} Protection(BPR) Protection(SPPR) |
{5) Steat Rupiure | Detecteds  § 4 Reinforcement{SBRE) Replacemert(BAP)
No o - o -
{8} Paint Came off ’E!iejL 3 Protection(SBPR) Protection(DSPR}) ProtectionBFR) Protection(SPPR)
Deterioration . Locally 2 - - - —
Colow Widely 2 - - - -
changed | Locally | 4 = - - -
(22) Water Leal/ Delected 4 Protection[DSPR) Protection(BPR)
Ponding Water| Nao- o — - - o
{23) Abnennal Detected 4 Reinforcement(SBAF) rReinrorce,-cwem(sa:'m:)
. Noise No R L - -
{24) Abnormal | Detested 4 Reirforcemert(SBRF)
Vibration Mo 0 -
{26) Abnormal Delected 4 Reinforcement{SBRF)
Deflection No . ] = S
(2'5) Delormation: Remarkable 4 Reinforcement{SBAF) | { ReinforcemantDCRF) ] Reinforcement{SFRF)
Stight 2 - ] - | L - 1
(27} Sedimert/ Hemarkable 3 Protectian@PR)
Vegelation | Bligit 2 - e
{28) Settiament Aemarkable | 4 Protection(BPR) | | Reinforcement{PFAF)
' ‘ Slignt 3 |~ || neintorcement(PFRE)
(30) DI Remarkable 4 Reinforcement{PFRF}
. Stight 3 Reinforcement(PFAF)
{31) Seouding Direct | Remarkable 4 Protection(PEPR}
Slignt 4 ProtectionPFPR}
Pile, Remarkeble 4 Protection{PFPR}) .
Ceissan | Slight 3 Protection(PFPA)
{33) Erosion ' Remarkanle 4 ] -
slight 3 |- - i
L e s i




Table §5-2 Assignnent Criteria of Possible Rehabilitation Plans
for Main Concrete Components

Typa of Damage Maln Pridgs Conciate Gompanent
Pattain Rating Sock Siab :l L@cﬂrmﬂﬁ_ﬁfb}_ﬂﬂ [ Ahubnnn(“_;j I Plm ]
Crijcal  [Widas Line Intorval € 50cin | 4 | muman!(cw Aolnforcement{ARF) | [ Relnforcemen(FRF)
o |msarssoem 4 || ProwctencEor) Pratactoa{APR) ‘Protection{PPR)
Hair Line ntereal < 86om |3 || Protacion(CEPR) Pratacian(APR} ProtectionPPR)
. Interval > 50cm 3 Protection{CEPR) Prolecion{APR) Pn:_l‘ln_eﬁnn(PPﬂ.)
Uncritical §Wida Line tntervat < 60am [ 4 | Pratscton(CEPR) Protactien|APR) ProtectonPPH}
inlonml > Blom 3 Protection(CBPR} Protection[APR) Protecton{PPR)
Hals Lina 'lnimel < 50an 2 - - -
Imterval > H0cm i - - -
{B) Flaking Rebar Condad| Aroa > 814 1.8qm 4 RelntorcementiCBRAF] | | Reiniorosment[DCRF) Realnforcameni(AfF} { | Beinfotcement{PRF)
Tebar oxposiye Rea <ol i egm 3 P BFR) P (DCPRY Protecdon(#PR) Protection([FPR)
Flaking Ordy  FAtea > 0.1& 1.3qm 3 |} ProtecioniCEPR) Protecton{DCRR) Protacton{APR) ProtactonFP R
Area <o 1&1.23m 2 | - - - -
@} Free Ume Area > 014 1 8qm| 4 Protectan{CBPR) Protecton(DCPA)} Prolection(APR) Protection(FPA}
. Area < 0.14 1.8qm 3 Protection(CEPR) Protecicn(DCPR) Protaction(hPR) Protacion{PPR)
(11} Woar/Eiouion Up to rebar Aisa > 1. sqm 4 | _ Reinforcemont{ARF) | | Relnforcemani® )
Aroa < 1.0gqm 3 Notas;, ~ 6.1 sqm fox Subsuctuee Protecton(APR) Protecion{PPH} -
Covering Only JAses > 1 eqmi 3| — 0.0§ eq.m fo Superstruciure Frotection(AFR] Protacion{PPR)
Aga < 1 sqm 2 - = o=
{12} Stipping off Oetected 1 |4 RoplacamsntiDCRP)
No [ . -
{t4) Sab Crack 2Ways | Rust Liquid Interval < 50cm P4 Auinforcamert(DCRFY
Intercal > S0cm 4 | RutnforcamantiDCEF)
Watae Luak {rtarsnl < S0am L PRolrforcemant{DCREI
Interval > S0cm 3o Prolection{DCPR}
Greck Only Intervs) < S0om 3- Protecton{DCPH)
- ] Interval > S9oms 2 .
1¥iay Rust Liquid [reseval < S0cm 2 Protecticn{DCP A}
interval > S0cm 3 Protecion{DCPR)
Water Loak meval < £0om | 3 ProtectonDCPR)
Tnggaval > 50an 2 -
Crack Qily Interval < 500m ] 3,_ ~
Intersal > 50cm 2 - .
{21) Datecimaton Widsty | 4 1] Protecten(CEPR) Frotecion{DCPR} PeotecionfhPH FrinechonFRR)
Locally 3 Protection{CBP R} Pratection{DCPR) Peetacdon{AFH) PiptectonPPE) .
{22) Watur Leak/ Dotected 4 Pintecfon{CBAR) Protscton(DCPR) Pratecton{SFR) Protaction{APH) Protacion{PPR)
Pording Water Ko LI - ~ - - -~
{24} Abnermal Datected 4 Relaforcornarm{CBAF)
| viwaton | W o -
{253 Ahnocmal Datected 4 BsindotcamnentiCBRF)
Dedacton No 13 -
{26) Daformaton Pemarkzblo _ 5 Heptacomant{BRP,
Slight 2 -
{27) Seciment/ Rarnarkabla 3 Proteclcn{BPR)
Vegata§on Biight 2 - ) .
(248} Satement Ramarkabis 4 Rﬁnfo(ovmln‘.(}f?)‘ mﬂm
Stight 3 - - '
(20} Abnosmal Ramarksbie 4 RinforcomentiAF FF)| | Retndorcemant(PFRF)
e Kovemaent Sight 3 - . -
{30) O Romackable 4] Peirfoicement{AFRF) | Peinfercament(P FRF)
Slight 3 - o
3% Scouring Direst | Pemariadle * ________________ I Protacson{AFPR} ProtectionfFPR)
. Shght 4 Protection(AFPR} Pratecton(PFPR)
Pila, Raemarkabla 4 Fratecton{AFPR) PratacionPFPA)
Csisson | Slight a e - | Protection(AFFR} || Protecien{PFPR)
2¢) Dalact Remarkable 4 Protectan{CEPH} Replacement{ERP,
. [Bacton loog Slight 2 - ] —
(33) Eroslon Remarkable 4 Pratactan(B3PR} -
Slight s | - -
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Table 5-3 Number and Percenté'ge for Each Bridge Material and Age Group

Age gefore 1945 1946 to 1974 Total
Group
Ko. of |% of [No. of |Mo. of {% of |Ho. of {Ho. of [% of [Ho. of
Const, Bridges| the |Bridges!|Bridges| the |Bridges|Bridges| the |Bridges
Materiat Upon 95 iGroupjUpon 17|Upon 95 |GroupjUpon 17|Upon 95 |GroupfUpon 17
Steel - 12 12.6 2 32 133.7 5 44 46.3 1 7
prestressed 0 0 0 i3 [13.7 4 i3 J13.7 4
Concrete
Reinforced 6 |63 1 32 133.7| 5 38 l400} &
Concrete
TOTAL 18 18.9 3 7 {81.7 14 95 100.01 17
| .
Mote: The figure below decinsl in no’s of steel & RC bridges against 17 was omitted. Balance due to this emission was

added in the number of PC bridge in view of bridge importance.

(2) W n
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Tigure 8-2 Statistics of the 17 Bridges Selected

Percentage of 17 Selected Bridges Percentage of 17 Selected Bridges
by type of construction by age group
PCB (17.6%) 1T (5:9%)

1946 TO 1974 (82.4%) %
824

B\ RCB (17.6%)

SEC {11.8%) ,
RCS (111% BEFORE 1945 (17.6%)
17.6

PRB (59%)
5B (17.6%) SBG (3.9%}
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Table 5-4 List of the 20 Bridges Selected for the Detailed Survey

: VEAR | STUDY | CAPA- | MAX, | NO. | BRIDGE
NO, KEY STATE DISTICT | BUNT | CATE- | oIty | sPAN | oF | LENGTH TYPE OF BRIDGE
' _ GORY - | v ispan) B
N 1 001 1.4520 JOHOR SEGAMAT 1955 a STAL 643 2 12.86 Reirforced Concrete Bearn o
2 GHB1140 PERAK KINTA 1950 a | s or7| 2 12.11| Steel Beam Buckle Plate
3 00165510 PERAK  [LATMATANG | 1995 3 STAL 1072) 1t 10.72 | Stoel Box Girdor
+Reinforced Concrﬁg Beam
4 00237200 - | PAMANG | KUANTAN | 1960 3 STAL sg0| 3 26.70| Stesl Beam R.C.Slnb
. . +Reinforced Concrete Beam
s 00317000° | PAHANG ROMPIN | 1974 3 MFAL | a4s78l o 39732 | Prestressed Concrete Beam
6 c0319H10 PAHANG ROMPIN | 1962 3 ssat | a0as| 7 121,96 | Prestressed Concrets Beam
7 00341800 TRENGGANU | KEMAMAN 1955 3 STAL 12.10 3 36.14 Rei'nfo:ﬁ:ed Concrete Beam .
a | ooassTdo | MENGGANU] DuNGUN | 1973 3 sTAL | ~soso| ‘g 15226 Prestressad Concrete Beam
9 00520850 MELAKA JASIN 1950 3 STAL a27] 1 4.27| Encased Stesl Beam
10 | 00546560 | SELANGOR |KsSELANGOR| 1938 3 PiA 6308 1 5.30] Reinforcad Concrete Beam
1 005463980 SELANGOR | KSELANGOR | 1989 a3 STAL 1064 3 30.94 Reinforced Concrete Sleb (Hoilow)
12 00563880 PERAK MANJUNG t1g72 3 STAL 14.07 3 i 41.59| Pretensioned Inverted Tee Beam
13 | ooseraio | | PERAK - KINTA 1960 3 sTAL | eos| 2 12.12| Precast Reinforced Concrete Ssam
14 | ocoses0 | KELANTAN | KUALAKRAI | 1960 3 STAL 483 3 13.71} Reinforced Concrete Sleb
15 | 05001070 JOHCR | BATUPAHAT | 1918 2 SSAL &77( 1 4.77| Steel Boam Buckle Plate
16 | ossoez40 PERAK < |BTGPADANG| 1950 3 STAL 497{ 1 4.97| Steel Baar Buckle Plate
17 | ossmizo | PERAK |BTePADANG| 1eso 3 BTAL i088] 3 23.18| Steel Beam R.C.Slab
17 Bridges
<< SPECIAL Bridges > >
1 - SABAH | PENAMPANG | 1964 - - 2570t 3 50.10| Steel Boam R.C.Sleb
2 - SARAWAK | SAMARAHAN | 1955 = | = | 1080 s | 71.60| Steet Beam R C.Slab
|3 00371000 | KELANTAN [KOTABHARU| 1962 - - 3000 29 840.00 | Reinforced Concrete Beam
3 Bridges
Grand Total 20 Bridges
In addition to the sbove. the Study Team is. requasted to investigate reason of the defects and countermeasure
if required for tha following bridges.
YEM | STUDY | cAPA- | MAX. | NO. | BRIDGE | TYPE o
HO. KEY STATE pisTRICT | BUILT | cATE- oy | span | oF |tEnam | oF | bEtecTED DEFECTS
' GORY o) |[sPaN| @ BRIDGE
1 00512860 JOHOR 1065 3 sTAL | 1130| a 3022 RACB | Crack on Abutment
2 00701610 KEDAH 1970 3 STAL | 3052 a 4860) PCB | Deteriorated Rubber
Bearing
5 -7
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Figure 5-3 Location Map of the 20 Bridges Selected
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5.3.1 MuiEMoRE
20MOBHMMAEN RBRO DA S, RASHO MHRRAK GIHRE RET D A0
o, SO0 ERDOB AL FML ok,
(1) Bl ¥ 0 17 4
MEBRB R, BREMNL, RABET NS5 L NKETH B,
AHEHBZEDLDZEFEE, BHRABCH VW TIRBE S 2 W ERA T
DEBP BB LA, TOMBEREILEC, B HT 53 E KO R
B R|E-5ILR T,

dHBOFECHMSLIHUEEE: TRoOBYZHRBEL 2.

A_vaiiability of Detour Rating
Available and length of detour road less than 10 km Very Good
Available and length of detour road between 11 km to 40 km Good
Available and length of detour road more than 40 km Fair
Not available . Bad

{2) 3 # &

BRELEOXBFROKNAE, ZFHABROBEF L EHEHMbPoRBHEO
BBEERYT, £ 20, HPURIT O ‘Traffic Volume Malaysia 1988-19
89" LETKAMOXMAE K5-510 R U £,

EMBCET L EMEWE: TROMY CREL -,

Traffic Volume (%6 Hrs) Rating

¢ <T¥ < 3,000 Very Good

3,000 < TV < 8,000 Good
- 8,000 < TV < 15,000 Fair
15,000 < TV Bad

3]
1
oo
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WYPHEBO FTHEMGARBYREHETTORMORAME, RWRBCTS
WT, TOWNRLUCBBERET, 22T, ARBROORE, BRNA
H SRS, KLE-BIIFRL L.

RO KRDIIETANMEWE TROBYBRRBL K,

#teight of Ctearance (m) Rating )
2.9 < H Very Good

1.7 <H <25 Good

1.0 <H <1.7 Fair

H < 1.0 Bad

()R B & R o ¥

HEBEBHARAROEL Y, LoR-EREAo@MELIRECRABS L Z
Y, RREROGTYTHEEAFFUEECH S, t2C, BB
BFRXxOoSGh s EENLZAB T, HEHUCUEALEBEL . W R % AT R
B RERLTREBETASTTHD.,

Hl BB T sRBREROBMIE T BMh2AMELEETROL O L
BEL A,

Applicability of the Test Result Rating

Type of Bridge Reason

Thickness of slab and its type of material widely vary
SBB and thus experimental values resulting from load test Fair
could not be applicable to other 388 bridge

SBG This type of bridge is only one out of the 216 study ] Bad
’ bridges. Thus no applicability at all. :

Homogeneity of composition degree between steel and
SBE concrete Widely vary, depending on Working load and fair
quality of material. Thus applicability is less.

Homogeneity of composition degree between in place and
IT & PRB precast concrete governing transversal load distriby- . Fair
tion also vary, dependlng on quatity of the materials.
Thus applicability is less.

. . : : ]
RCB, PCB & SBC | Applicability of the test results of these bridges to Very Good
the other seme type is very relisble.

EREMATC. BHBMENRE AT HEE. Lo BRAOE MM ®
LT “REaT EHMEL A, ;
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FEEBRALE,.

Qualitative Rating | Basic Point
Very Good 5
Good 4
Fair . 3
Bad 1
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Table 5-§ Evaluation of the 20 Bridges for the Loading Test

YT TYrD sl N0, | BRIDGE | YUAR | AVAILABGLITY | 16 HOURS | CLEARANCE]
No. | KBY STATE DISTRICT oF spAN | oF |LeNoTn | Bulmt on TRAFIC |  BHL.OW
o | engeekewy | an (seak| o DETOUR (KM) | VOLUME | GIRDER (M)

1 |oo114020 |10u0R SEGAMAT RCEH ©0) | 643] 2 1285 | 1955 [ Available (50) 7760 139
7 |oos1140 | PERAK KINTA ‘SDB woy | em| 2 £9.01] 1950 | NotAwiiiablo(——) | 13460 2.7
1 |oles10 | FERAK | LRTMATANG |sBG + ken (90)1] wonaf 1 1072] 1933  Awallable (20) | 13340 2.8
4 [00237200 | PAHANG KUANTAN  |SBC+ RO (90) | 890| 3|  2670) 1960; Avaituble (10) 12600 2,40
5 | 00317000 | PALANG ROMPIN Fcb 0y ot o) wrm| 1994 | Not Avaitable (=) S0y 192
6 160319110 | PAFANG ROMPIN | PCB 02| 0461 7| 12196] 1962 | Not Avaitable (- -) 1750 6.82
7 00341609 | TRENGGANU |EEMAMAN | RCD 0y | o] sl seaal  sess|  Avaiteble 6) | seso 1
s | 0036740 [TRENGGANU | DUNGUX PCE 0y 3050] 9| 15226] 1973 | Not Awilable (--) 8190 280 - |
o |o00s20850 | MELARA IASIN SDH @y | 4m 1 4271 1950]  Available (%) 13900 144

__!.9”4 00546560 | SELANGOR K.S}.ELANGOR RCB {99 ) 6.30 1 6,30 1939 Available (3) 7980 ) QLSO
11 Toostssso | SELANGOR | KSULANGOR | Res(H)  (90) | tese| 3| mwes] 1s69) avaikhe @h) 7980 330
12| 00563880 | PERAX MANJUNG | T Es)_j o] 3] mss| wen|  Avibbls (1) 1060] 230
13 | 60567840 | PERAK KINTA PRB__ (0 | ses| 2| wa2]  10s0]  Avwailsble (10) 20300 1.08
14 |00R34850 |KELANTAN | KUALAKRAI | RCS o0y | aes| 3| il 1960|  Avwilable (30) 7000 243
15 |05001070 |JOHOR | BATUPAHAT | SBR @0y | 4 i e77|  to19]  Availanle (am) 23560 1.09
16 PERAK BTG PADANG | SBB @) | 4l 1 497]  1950|  Avaitable (35) 1290 131
17 PERAK BTG PADANG | SBC 75y | mwss| 3] 23.8] 1950 | NotAvailable (~~) 5000 £.00
15 * sABAH PENAMPANG | SBC ©e) | 2570 3| spa0f 1964 |  Available (10) - .60
19 4] SARAWAK | SAMARAHAN | SBC ©0) 1 1980] 5|  3u60| 1965 ) Not Avaitable (~~) - 710
20 +100371000 | KELANTAX | KBAHRU RCB 0y ) 00| 2] siw000] 1962] Avaiteble (120) aw00| . 8.00

NOTE: * Special bridges of which rehabititation plan will be prepared individually

=1 Widened by RCB
*2 2 girdars types

Table 5-6 Evaluation Results and Selection of Bridges for the Loading Test

] TVFE MAX NO._ T ermos ] vear | avarewonny BSHR CLEARANCE .LPH,!C;;E;;\" TOTAL FOIAL
xoO. XEY STATE DISTRICT oF SPAN ] OF | LENGTH | BULT oF TRAFFIC BELOW TO OTIHER POMNT | SELECTION
BRIDGE ) | seaN ] DETOUR VOLUME GIRDER BRIDGES
l_ | {SEEW) {ron PO {FOINT) {FOINT} .
1 | 00114920 | JOKOR SEGAMAT RCR (3 £43 L F(H o) B Vo - 15 -
2 | 00161140 | FERAK L S L 1) 277 1 Wit] ] B B(n Mg (3 n -
3} MNESSID | isRaK LRT MATANG |5BG + RCB (90 )74 ) wnl s é;&) F(% va g B {1} [E] -
4 00237200 | PAHANG YUANTAN $BC+ RCE (92 ) 56 3 L s o NG (5 F(3) o | Vg (5 it LELECIED
5 | DO3I7000 | PAHANG ROMPDE B ) sl Wl wn B{i} agn YO (9 B g (5 s -
s 0319110 | FAHANG ROMPIN | iXB Ik 3046 ? mE|  self B VG (] VG (5 i) 16 sewc:{;
7 0031!1'500 TRENGOANDY | KEMAMAN RCB (" 12304 3 30 1588 G {4} F(3) CP(3) VG (5) 15 -
& & D0344T40 ] TRENGGANY § DUNGUN B 1% 0 ?l | wm B{J) Piy VU (5 NG (5) 1 T - .
9 00520850 | MELAKA ASIN i SBE {3 £ 1 iy 1958 G (5 P{3) P () (3 i —»___
10 __ms«'e.sw SELANGOR KSELANGOR | R(B 0y £30 L . 1 OIS G {4 B i) B NG (5) 15 —
11 GOSE6980 | SELANGOR | KSERANGOR | ROX(H) 15¢ ) 10.64 3 o 1967 G (&) G VI D) L Py 1 - .
12} OO548382D | FERAK MANIUNG m T 1407 3 0.5 77] Gty F(3) a9 Bt} [F] - N
13 | DOSGTE40 § PRRAK KD¥ia FRB W) | s 1 iz} 10 VO % B{K 'P(S) (&1} B -
)_14 00834850 | KELANTAN | KUALAKRAE § RCS ) 1.8 3 17| 1% G {4} G () VG5 | Fry) 16 vssuzcnm
15 | 05001670 | JoHOR BATUPAHAT | SBB {#) “n 1 477 Iy ag) B} F3) P " -
16 03806340 | reRaK BYG PADANG | B2 0 457 1 L AR G5 a{y 13 P35 18 -
_i? QSHMB120 | PERAK BTG PADANG | $BC [35) 1.6 3 2318 §950 B (i) G {4} VG (5} B{3) B [ -
8~ SABAH FENAMPANG | SBC (9} 5% 3 o e va % = G(s) I () 19 -
| 19+ SARAWAX SAMARAHAN | $BC (0} 15.60 3 He|  iss BN - VG (5 VG () i -
20 ¢+| DO3IUGOD KELANTAN KOTABAHAU | RCP 0} 00 % £40.00 12 B{1} B{H VO (5) VG (5) 11 -
HOTE : = Special bridges of which rohah itation ptan wid be preparad indiidually
*1 Widenad by RCB
*2 2 glrders types
VG :YeryGood G:Good FiFsin BBt
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Figure 6-1 Location Map of the 18 Bridges for "Topographic Survey
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Table 6-2 TBM Levels and Referenced Benchmarks

Bridge No. District State BM No. TBM Mo,
_ _ ' Ltevel (HMeter)

00114920 Segamat Johor J0021 37.289
00161140 - Kinta Perak 0210 72.92
00166510 Larut Matang Perak AD248 34.462
00237200 _ Kuantan Pahang c0516 3.882
00317000 Rompin Pahang £0220 2.919
00319110 Rompin Pahang CH129 6.356
00341800 Kemaman Terengganu 10115 3.535
003446740 Dungun Terengganu T01.l»0 6.001
00520850 Jasin Melaka MO241 4.341
00546560 Kuale_; Selangor Selangor B0B19 2.292
00546980 - Xuala Selangor Selangor B0816 2.8%99
00563880 Manjung Perak ABS0E 2.703

" 00567840 Kinta Perak A0659 20,866
00834850 Kuala Krai Kelantan 00057 27.237
05001670 Batu Pahat Johor J0294 5.791
05803340 gatang Padang. Perak A0B4S 26.902
05903120 Bétang Padang Perak Al416 575.500
Q0371000 . Kota Bharu Kelantan 00027 nfa

Tt should be noted that at bridge site No. 00371000 there wers two existing benchmarks al both ends of the bridge which fall
within the survey area and were used in the height control.  As such, no TBM was established at this bridge site.

Level datum for the bridge site No. 00319110 was based on the Benchinark established by the Public Work Department (Fabatan
Kerja Raya) for the road maintenance and rehabilitation programme. The TBM and benchmark number is CO228 and CM129 respectively.
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Figure 7-1 Location of Bridges where Subsoil Investigation was conducted
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_'Table 7-1 Quantities for Subsoil Investigation at 5 Selected Bridges

ARG RBA R OCPSHREEIZ L5

NO OF SUBSOIL SURVREY/TEST FOR HACH OF TITE 5 BRIDGIS TOTAL
$0iL, . BRIDGH KO | RRIDGEHO BRIGGENO | BRIDGE NO BRIDGE NO | TEST/
INVESTIGATION DESCRIFITON UNET§ 00151140 D03 46740 DOS45656D0 00546580 G0367840 SUBSOIL
_ ANDIEST o PHRAK | IRENGGANU | SELAKGOR | SHLANGOR PHRAK ) SURVEY
ROTARY WASH BORING ] 4.4 18.06 4545 4545 1455 126.06
FIELD Pressuremeter Test Sm No - - - 1 -~ t
al variousdepth 10m No - - - 1 - 1
TEST SFT test 0 - 20m No i 12 13 o 8 B 42
at variousdepth 20 — 50m Ne - 13 17 s - 45
AND Water - Ground No 1~ t 1 1 i 5
Sampling, River No 1 1 i 1 i 5
- SAMPLING Undistaed Soil Sampling No - - . ] - 16
Soil Liquid & Flastic Limits No - - 8 7 = s
Spedfic gravity No - - 9 7 - it
LABORATORY Property Unis weight No - - Q & - 17
Water content N No - - 9 8 - 17
TEST Index Grain sizc Analysis No - - 8 1 - 15
Soil Strength or Cie—dimentional No - - 3 6 - i4
ON Mechanicat Consofidation test I P
Property Unmnsolidatmi«undn\inod sels - - -] 7 - 15
SOIL triaxial compression test
Chemical pH test Ko 1 6 N 9 3 n
"Fest Total Sulphate No 1 5 8 9 s 27
| Water seluble suplbate No 1 6 8 9 3 27
ILABORATORY | Chemical pH tes No 2 2 2 2 2 10
TESTON )
WATER Test Water soluble sulphale No 2 2 2 2 2 10
POSSIBLE REHANLITATION PLANS ADDING RAISING . RAISING ABUI'M.EN'I' WIDENING
StDR GRADE GRADE FOOTING OR
WALK FOUNDATION
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Table 7-2 Quantities for Soil and River Water Quality Sampliﬁg and Testing

No. of Sampling / Testing

BRIDGE STATE . - Soil sample ' Water Sample
"o pH Total Water pH Water .
Test | Sulphate | Soluble- | Test Soluble
Sulphate Sulphate_
00108100 | Johor 3 3 3 2 2
00114920 | Johor 3 3 3 2 2
00303220 | Johor 3 3 3 -2 2
00303430 { Johor 3 3 3 2 ) 2
00303890 | Johor 3 3 3 2 2
00316745 | Johor 3 3 3 2 2
00361490 { Terengganu 3 3 3 2 2
003656660 | Kelantan 3 3 3 2 2
00366890 | Kelantan 3 3 3 2 2
00368300 | Kelantan 3 3 3 2 : 2
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Depths Below Ground Level
Important Parameters -

5 metres 10 metres
pPeformation Modulus (Ep) kN/n2 1300 956
Pressure at rest (Po) kH/m2 Q 5
Yield Pressure {(Pf) kH/m2 79 34
timit Pressure (Pl) kN/m2 137 | &0
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Figure 7-2 Travel Time Curve of Pile Length Test
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Table 7-4 Summary of General Geology and Subsoil Conditions at 10 Bridges Sites
where the Sulphate Survey was earried out
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Table 7-5 Summary of Chemical Tests Results

- SULPHATE CONTENT
pH-value — ]

L soil Sample Water Sample
Bridgem Soil Vater Sample Total | Water River |Borehole
No. Sample 803 Solubte | (g/t) [(a/1)

River forchote| (%) o/l

001b8100 4.1-6.6 |5.8-5.7 - <0.01 <0.01 <0.01 ;
00114920 14.1-5.0 16.1-6.3 - <0, <0.01. <0.01% -
00303220 |4.0-4.4 [5.4-5.5 - <0.01 <0.01 <0.01 -
00303430 |4.2-5.0 |6.0-6.1 | - | <0.01 | <.t | 001 | -
00303890 [4.2-6.5 [5.7 . «0.01 | <0.01 | <0.0t -
00316745 |3.2-4.5 |4.3-4.4 - 0-1.47 0-3.2 | «0.01 -
0Q361490 4.6-5.3% [5.3-5.4 - 0-0.04 0-6.10( <0.01 -

© DU366660 14.0-6.2 |5.9-6.0 | - ©.01 | <0.01 | <0.0% -
00366890 [4.7-5.1 {5.0-5.1 | - «©.01 [ <0.01 | .01 .
00368300 |4.8-5.1 [5.3-5.4 - <0.01 <0.01 <(.01 -
00161140*%] 6.2 6.4 6.9 <0.01 <0.01 <0.01 <0.01
00346740% 16-8.5 5.3 5.5 0-0.04 0-0.15 | <0.901 <0.01
00546560%14.5-7.9 | 6.2 5;7 0-1.52 0:6.3 0.12 0.82
006546980%|5.5-7.8 5.4. 6.8 0-1.1 0-2.8 0.2 0,15
00567840%14,9-7.5 | 6.8 7.0 <0.01 <0.91 0.02 0.04

Note: * megans bridge where mechanical boring was conducted.
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ZEBBEEL. RENAO LA ~BOBULAEAZY Z=VvEd 30
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Table 7-6 Classification on the Degree of Aggressiveness of Acidic Water
on Concrete (Source: _German Standard DIN 4030:1969 and Building
Research Establishment Digest No.174)

Classification on pH Value according to
Degree of
Aggressiveness DIN 4030 B.R.E. Digest No.174
Megligible  Above 6.5 9.0 to 6.0
Moderate 6.5 to 5.5
6.0 to 3.5
High 5.5 to 4.5
Very High Below 4.5 Below 3.5

Table 7-7 Classification on the Degree of Aggressiveness of Acidic Soils
on Concrete (Source : 8.R. Doran et. al, 1987)

—

Class Description pH Value
1 Hot Aggressive 6.0 to 9.0
2 Hild 5.5 to 6.0
3 Moderate 4.5 to 5.5
4 High 3.5 to 4.5
5 Very Severe tess than 3.5

HT-8Pp HH 0B LI, HRUEREN RO IOBRRABIR, tREO
pHiE T 2B o BERM B L T, "high”h & "very severe” & 3 h
e LU, KREBOPHEIZE I L, ZOBAHIBRES00316745
B £ & "moderate”d & "high"L W hd, & LILEHEX 08I
dyvitBp—-aAhTwdeEdsasid, BbAfEHodm @ fH AL,
BUHB (AR L LD LEBOET LY OGS4 IR &, b
LBy TIvBOFEEERABNSL,

WERE ST ASERBRB LY 2 @O B A, £ BH 1 "negli-
gible" & "noderate” & S H X h =,
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Table 7-8 Summary of Ratings on the Aggressiveness of Acids at Each Bridge Site

Classification on Aggressiveness. of

Bridge Acids Based on Table 7-6 and 7-7 Subsoil
No. e — j Conditions
Soil Samples Water Samples
{per BIN)
.
00108110 | Not aggressive | Moderate Fill Stratum.
Moderate to V. Sevére L Alluvium
00114920 'High to Yery Severe Moderate “Refer to Table
: — 7.4 for the
00303220 | Very Severe ltigh to Woderate| Description
of Subsoil
B030343D | High to Very Severe Hoderate Conditions,
00303890 | Kigh to Very Severe Moderate
00316745 | Very Severe very High
00361490 | High High
00366660 Hot'aggressive to Moderate
Very Severe :
00366890 | High High
00161140%) Hot aggressive Healigible to
Moderate
003446740%| Mot aggressive High
BO546560%| Mot aggressive to High | Hoderate Harfhe Ctay
00546980* | Not aggressive Hegtigible to Marine Clay
Moderate
___
00567860*| High . Hegligibte Al luvium
Not aggressive Residual Seil

Naote: * means hridge where mechanical boring was conducted.
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Table 7-9 Summary of the Degree of Aggressiveness of Sulphate Attack
Based on B.S. 8004:1986.

_ Classification on Aggressiveness of
Bridge Sulphate Attack Based on B.S. 8004 , Subsoil
No. Water Soiuble Sulphate Water Samples - Conditions
in Soil Sulphate
00108110 o1 ] i Refer to Tabie
00114920 1 - i 7.4 for the
00303220 1 ) 1 Description of
00303430 1 1 Subsoil
- 00303890 i 1 Conditions
00316745, 1 ) 1
00361490 ' 1to4 1
00366660 i i
| 00366890 T 1
00161140 * A L 1 See Table 7-3
00346740 * 1 1 See Table 7-3.
00546560 * 1to4 N 1 Marine Clay
00546980 * 1to8 ito2 Marine Clay
| 00567840 * 1 1 | SeeTable 7-3

Nots : * means bridge where & mechanical bering was conducted
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Figure 7-3 Average Rate of Deterioration of Concrete under Sulphate Attack
for Various Types of Cement :
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| Table §-1 Summary of 'Hydraulic Defects Observed

Type of Defects

Key State District Bridge Slope Lacal Inadeguate - Bight
Length Protect- Scouring Bridge of
{m} tion Opening <1 River
. Failure

1 001/149/20 Johor Segamat 12.86 - - - -
2 001/611/40 Perak Kinta 19.11 - * - -
'3 001/665/10 Perak L.Matang 10.72 - * - *
4 002/372/00 Pahang Kuantan 26,70 * - - -
§ 003/170/00 Pahang Rompin  397.32 * - * -
6 003/1%1/10 Pahang Rompin 121.96 - - - -
7 003/418/00 T'ganu Kemaman  36.14 * - - -
8 003/467/40 T'ganu Dungun. 152.26 ~ * * *
9 005/208/50 Melaka Jasin 4.27 - - - -
10 005/465/60 S'ngor K.S'ngor  6.30 - - - -
11 005/469/80 &'ngor K.S'ngor 30.94 - - - -
12 005/638/50 Perak Manjung 41.59 - - - -
13 005/678/40 Perak Kinta 12.12 - - - -
14 008/348/50 K'tan K.Krai 13.71 - - - -
15 050/010/70 Johor Bt.Pahat  4.77 - - - -
1¢ 058/033/40 Perak B.Padang 4.97 - o - - -
17 059/031/20 Perak B.Padang 23.18 - - - -
18 (Dambai). Sabah - Penampang 50.10 * - - -
19 (Samarahén) 5'wak Samarahan 71.60 B - - -
20 003/710/00 K'tan K.Bahru '840.00 ~ * - - ~
* Means defect is observed
<1 Based on interview survey results or observation of the flood evidence
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Key State District Bridge
Length

{m)
003/170/00C Pahang Rompin 397.32
003/1%1/10 Pahang Rompin 121.986°
003/467/40 Trengganu Dungun 152.26

003/710/00 Kelantan Kota Bharu 840.00
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Table 8-2 Probable Basin Mean Rainfall

Endau River Basin

Return Probable Rainfall (mm)

Period :
{years) 1-day 2-day 3~day 4~day 5-day<l 6~-day 7—-day

2 138 201 237 273 291 317 342
5 191 281 337 391 4286 463 489
io 225 334 402 469 515 559 . 587
20 259 385 465 543 601 652 681
50 302 451 547 640 712 772 802

100 334 500 608 713 795 861 893

<1 Applicable in the study

pungun River Basin

Return Probable Rainfall (mm).

Period ;
{years) 1-day 2-day _3-day 4-day  5-day<l 6-day 7-day
2 175 268 3z27 385 425 450 475
5 297 437 535 642 702 741 177
10 379 550 673 811 886 933 977
20 459 657 80é - 974 1,062 1,118 1,169
50 557 . 796 977 1,185 1,289 1,358 1,418
100 633 901 1,105 1,343 1,460 1,537 T 1,604

<1 Applicable in the Study
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Table 8-3 Estimated Flood Runoff Peak

River Endau Ri?er Dungun

(Bridge) (3/170/00) (3/467/40)

"Return pericd {years) 50 50
Rainstorm Selected (year) 1989 1986
Basin Mean Rainfall {mm} ©o424 1192
Probable Rainfall (mm) 712 1289
Expansion Ratio 1.68 1.08
Estimated Flood Runoff Peak (m3/sec) 4,780 3,050

8.4.5 gtk P oo HE R

BRI AORANE, MEPHEOEB L S U B20, SOEMBY — 7 Biic
B % AB B HE o TRDA. RANMMED 2d 0 K% Ui 85O E & Appe
ndix~Kio skt . £, e KB ELL -4 RT.

Table 8-4 Estimated Flood Level

River Endau River Dungun River

(Bridge) _ (3/170/00) (3/467/40)
Return period (years) 50 50
Probably Flood Runoff Peak (ms/sec) 4,780 3,050
Elevation of Estimated Flood Level (1) 2.79 4.00
(EL m) | |
Elevation of Beam Soffit (2) 1.8<«1 3.92
(EL.m) _ '
Difference (1) ~ (2) (m) : 1.29 0.08

<1 Elevation of the lowest beam soffit at the end span.
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Tabic 8-5 Alternative Calculation Resulfs

Condition Pregent After Rehabilitation
Return Period 50 50
(Years}

Flood Runoff Peak 3,050 3,050
{m3/sec)

Flood Level 4.00 2.86
(EL m)

Soffit Level 3.92 3.92
(EL wm}

Difference 0.08 ~1.06
{m)

-0 R T LD, HBHAMEIT > 2B, WAKMEA 00D 2,86
nBECLE YT ETHAY., o T, LB BRHMEE 7 A, HELH
FEMBBLENDL D EEX SN D,
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Table 8-6 Summary of Hydraulic Defect and Rehabilitation Plan

Rehabilitation Plan

Key Defect Cause
001/611/40 | ~ Exposed pier fooling - Local scouring - Installation of river bed
v protection
~ Fxposed abuiment footing | — Local scouring - Installation of abutment
: : protection
001/665/10 — Decreasing bridge opening | — Sedimentation — Widening fiver chamel with
stope protection
~ Exposed footing — River bight — Realignment
- Riverbank crosion — River bight — Realignment
002/372/00 — Failure of abutment — Insulficient depth of - Reconstruction of abutrent
' prolection slope toe protection
003/170/00 | — Submergence of both — Inadeguate bridge - Raising of girders
end spans cleatance at both end
spans
— Exposed footingefcon—~ | — Local scouring — Installation of foot protection
‘ crete wall
003/418/10 - Failure of abutment - Insufficieat depth of — Reconstruction of abuiment
protection slops foe protection
003/467/40 | ~ Inadequate free board — Insufficient capacity of ~ Excavation of river channel
' : river chanme] - o
1 — Riverbed degradation ~ Local scouring - Installation of riverbed
. proteclion
~ Riverbank erosion ~ River bending in upstrean  — Instaliation of riverbank
. : protection
003/710/00 | — Failure of abutment —~ Lecal scouring - Reconstruction of abuiment
protection protection
— Riverbank erosion in both — Constiuction of slope
upstream and downstream protection
Dambai -~ Riverbank erosion - River bending in upstream | ~ Coustruction of slope and
abuiment protection
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Design Flood Desirable Bridge
Runoff (m3/sec) Length

{m)
300 40 - 60
500 60 - 80
1,000 90 - 120
2,000 160 ~ 220
5,000 350 ~ 480
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Design Flood Runoff Freeboard
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Figure 8-1 Location of Abutment
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Location of Pier Embedded Depth of Footings
Low water channel More than 2 m below riverhed
High water channel - do -

within 20 m from
slope top of

low water channel

High water channel More than 1 m below riverbed
over 20 m from

slope top of

low water channel
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Table 9-1 Concrete Cover

: : DEPTH OF COVER (mm)
BRIDGE BRIDGE
HO TYPE SUPERSTRUCTURE SUBSTRUCTURES
| BEAM SOFFIT|DECK SLAB | ABUTMENT |CAPPING BEAM PILE
SOFFIT GR PIER
00114920 | RCB. 15 60 30 | 30 30
00166510 [sBeareB| 34 8 45 -
00257200 SBCERCB 25 30 - 50 (Seffit) 45
- [00317000 | pcB 25 34 3 . 38
00319110 | PCB 35 40 - 30 30
00341800 | RCB 30 50 35 100 - 40
00346740 | pcB 55 40 . 30 | -
00546560 | RCB 33 30 - -
00546980 | ReS - 49 - - -
00563880 | 1T - . 30 40 40
00567840 | PeB 15 - 30 40 40
00834850 | RCS - 5 40 40 40
005803340 s8B . - 40 .
005903120] " sBC - 35 - .. -
Darbai SBC - |30 - -
Samarahan| $BC - 30
00371000 | RcB 30 - - 40 30

9.3.4 @ & 4 B8 s

RBEEGORMIBLT, BRCI2MHM AL 28T 52010, HISHOE R
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Table 9-2 Summary of Concrete Core Test Results

20U - FIERBABRGER L RS2 VI EDHTTIT.,

| BRIDGE MO MAX IRUM QUALITY OF SATURATED | ELASTIC CUBE
OR HAME MEMBER AGGREGATE COMCRETE AND DENSITY MODULUS |STRENGTH
SIZE DEFECTS ) (kg/m3) (kN/mm? ) (H/mm? )
00237200 Superstructure 20 -smatl voids = 1.5 %
{beck sSlab) ~Honeycombed (43x30 max) 2280 16.0 19.5
| _ .
00317000 Substructure 20 -Small veids = 0.5 %
Sg. Endau (Abutment} -Reunded aggregate 2330 26.0 33.0
Johor -Honeycombed ¢(7x13 Max}
00319110 superstructure 20 -1.5% excess voidage
$g. Pontian| (Deck Slab) -aggregate well graded
Pahang -Honeycombed (10x6 max.)
-Crack near surface 2380 39.5 62.0
about 42mm in depth
-Cold jeint
00834850 Superstructure 20 ~Small voids = 13 %
$g. Kesany | {Deck Stat) -Flaky aggregate
Kelantan -Excessive honeycomb 2300 25.5 21.0
(103x100 max.) o
-Cold Joint
00371000 Superstructure 20 -1.5% excess voidage.
Yahya Petraf {(Deck Slab) -Aggregate uniformly
Kelantan distributed. 2450 30.0 50.5
-Honeycombed (5x16 max.)
|
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'*I"a.ble 9-3 Summary of Concrete Strength Test Results

' SUMMARY OF H[N_lMUH CONCRETE STREWGTH (N/mn?)

C|BRIDGE - — ' -
HAME SUPERSTRUCTURE SUBSTRUCTURE

BEAM SLAB ABUT/PILER PILE '

00114920 i4 18 . N

logtsssta | . 36 : %5 -
00237200 37 200 19y <10
60317000 J To3g 23 35 (33

—
00319110 ] 29 35 (623 32 27
00341800 34 36 ‘ 35 45
00346740 | 33 i 12 3%
00520850 24 <10 2 - -
00546560 6 |<w0 2z | 18 -
00546980 . a 37 -
60563880 35 - 36 -
00567840 . 54 - 3¢ Co.
00834850 - <10 1) N 34
05001670 - - 24
05803340 - 24 32
05903120 - 39 27
DAHBAL - 28 T -
SAMARANAN - 21 : 3 -
a0 : - .
_ 3?‘!?00 39 (50} 7
Nete: D) Figure in { ) is the minimum cube strength 1ken from conesete cone sample.
2 1 Based on relisbility of the test result, valire by tesfing the core sansple ig applied.
1) 2 The sirenglh appears o be oo low and very questionable comparcd with those of the beams and from the visual

inspection, taking into consideration both siructural members havinﬁ the samic design mix of the conceete. It is there
fore, more prudent to lake cube strength of the beam instead of the slab in the assessment.
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Table 9-4 Concrete Cube Strength to be used in the .Structural

Bogdoc

5

Assessment of Bridges (Unit N/mn)

BRIDGE ~ | SUPERSTRUCTURE SUBSTRUCTURE
BRIDGE NO. TYPE z S
Beam slab (Abut/pier| Pile

00114920 RCB 14 18 1 -

00166510  [SBG & RCBY 20 20 20 -

00237200 |SBC & RCBY 19 19 19

00317000 PLB 25 20 20 -

00319110 PCB 25 20 20 23

00341800 RCB 20 20 20 25

00346740 PCB 25 - 20 20 25

00520850 SBE 20 20 - -

00546560 RCB 16 16 18

00546980 RCS(H) - 20 .20 -

00563880 1T 25 - 20

00567840 PRB 25 - 20 .

00B34850 RCS 20 20 11 25
05001070 | sBR - - 20

05803340 588 - 20 20

05903120 $BC - 20 20

pambai SBC - 0 20

Samarahan SBC 20 20 -

00371000 RCB 20 20 20 -

(1) B o 8 4ol BE

A B vy - MR ERIALRT,

MEBGROMEEMMoKEr wEE, FERBBTCHL T I~ F

w T RERLTKD .
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Table 9-5 Summary of Steel Stréngth from Fcho-Tip

Bridge Average Steel Strength from Echo-tip_(ﬂ/um‘)

Name
Rotled p!ate diaphragm| buckle |[tubular
beam girder plate [pile

00166510 - 527 - - -

00520850 425 - -

05001070 | 425 . - 455 .

05803340 408 - - - -

05903120 | 445

Dambai - 424 - - 493

Samarahan - L4d 416 - -

—~H, BESSBR LGNNI TV FEEREE,. XEcHEY AL
TER-RULEBLEATWVS, o7, WOTHh, &9, 2IBREL a3
U loT, BMBBRLIBRALALCHHEOMNEHER, BYY 5 % EH
REOERFEHDCRMET 2 L0 HASEEEBMULTCRYDE Z 8 2T
FD. IODOFRCH T KD - BHAB BRI EERI-BFT,

Table 9-6- Streilgt.h of Steel Produced in UK since 1934

steel Title of the | Year Yield Stress

Standard | “British Standard published (H/mem?)
Code of Practice . :

BS 15 Mild steel for 247.3, t £ 19mm
general’ structural 1948 231.8, t = 3Bmm
purposes. 227.9, t > 3Bmm

8BS 449 The use of structu- |- . ‘
ral steel in build- 1948 230 (BS 968)
ing.

BS 449 Structural Steel in 1969 350.0

. building. : .

RSB FETEOCKECOHEMI AR EHAMORANABR AL S EQ
230N/mm2 ¢ BB, —f, T -Fy S EEALTRELZRE (38K
BE) 13 89408~455N/me2T H 5. o T, MERHUBSW TR, HELSR
BROSTH20N/an?0 B K ARELET24350RMHUTHB L ERD
e lThHEEELIONSOC, HEEMERNCEANT 2| e
LTRBT 3, :

(2) & 05 M0 i

WRCEASA AWML T OBROHHBHAER-IE ST CHE ¢ 8
BxhrzERrHMonT s, RHOREEHEBRIIRDEBNT =3,
HEOERG R LR BT, 1055 I BB h o W,
BRAKEDEE2300/mn2e a2 LT ROV EBRRTWE, #HoT, AWE
THEMAT 2 HBMEDL 230N/ 28 L £,
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Table 9-7 Maximum Carbonation Depth (mm)

Superstructure substructure
BRIDGE | BRIDGE |— -
HO. TYPE Beam Deck Stab | Abutment | Pile
Soffit Soffit or Pier

00114920 RCS . 12 - 0
00166510 | SBEARCB | ->60 »52 0 -
00237200 | SBC&RCB | 13 o |
00317000 PCB 0 1 - -
00319110 PCR 0 - ) . ]
00341800 RCB 0 - - -
00346740 pCB - 0 . )
00520850 |  SBE 25 >75 - .
00546560 PCB 0 - . -
00566980 | RCSCH) . 30 3 3
00567840 PRB 0 . - .
00834850 RES - 0 0 -

| 05803340 s88 . - 1% e
05903120 s8¢ . 50 . -
Dambai . SBC - 43 - .

| samarahan | s8C - 2 - 0

| 00371000 RCB 2 - . 0

Note; - - Means no test was carsied out
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Table 9-8 Summary of Chloride Content in Concrete Members

% of Chloride jon at | Depth of

Bridge Str'ucfurai various depth (mm} Cover
" No. tember {imm}
_ 0-20 | 21-40 | 40-60
00237200 Beam «0.01| <0.01 | <0.01 25
(SBC/RCE) ;
o Deck <001 <06.01 | <0.01 30
Pile 2.64] 2.56 1 2.09 45
00317000 Bean 2.43] 2.00 | 0.80 25
(PeEy
Deck 1.36] 1.43 | 0.21 34
Abut/Pier - . - 36
Pite - - - 38
00341800 Beam 0.24| <6.01 | <0.01 30
(RCB)
Deck <0.01| <0.01 | <0.01 50
—
Pile 3.15] 1.25 | 0.95 40
00546980 Beam - - - -
(RCB) :
beck . | <0.01{ <0.01 | <D.01% 49
Abut/Pier 0.06] <0.01 | <0.01 -
| Pile 2.85] 1.25 | 2.06 -
00371000 Beam | <0.01] <0,01 | <0.01 30
(RCB) : :
Deck <0.0%1 0.39 ] <0.0% varies
Abut/Pier | <0.091 <0,01 | <0.0% 40
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Table 9-9 Summary of Sulphate Content inn Concrete Members

8ridge Yo % of Sulphate at Various bDepth
' 0 - 20mm | 21 - 40mm | 41 - 60mm
00114928 1.85 1.75 1.45
00237200 2.07 | 1.4 1.15
Q0520850 2.!;5 2.06 1.35
05803340 2.68 2.8% 2.86
05001070 1.81 1.36 1.09
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Table 9-10 Sununary of the Rebar Corrosion Test Results

BRIDGE LOCATION [POTENYIAL COVER CARBOMATION
NO (Volts): {mm) DEPTH

00341800 |beck slab |Max:-0.01 50 -
Min:-0.23

00834850 |Deck slab |Max:-0.180 25 0
Min:-0.350

DAMBAI Deck slab [Max:-0.122 30 43

(SABAH) Min:-0.260

SAHMARAHAM [Deck slab |Max:-0.04! 30 i2

(SARAWAK) Min:-0.107

00371000 [Deck slab {Max:-0.07 Varies -
Min;-0,24

GUMERERBRBERCE T L. ABEEABMAL TURon, BRAKE LY
LSnn e ETEE, GHBRENOT A F A MBERELT L ADUE BN B
EHEMOABREEERCL L0 N TEHEXH -,
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N, TORHNeMBL, SUL2BRENNE LRI L2, JROBHCE ST
BREBOIIBIORTY AMOX U N A BLIL, SHRRAO - ODHE Y v 7
PERBULLZ., BRLEARBOBLARSA T 022D, BESERRELY 2B A
NPEFRBEBRCH>2. CORBEBEE LV E LD THI- I FT,

Table 9-11 Summary of Formation Test Results

Test [tem Br.00701810°  Dambai Ar, Requirement 1

Identification of HR/SRR CR HR or £R
Rubber Polywer . -

Total Rubber Polymer (%) 64.4 45.6 More than 50
Carbon Black (%) 22.9 38.3 15 = 30
Ash () 4.9 2.3 Less than 10
Blend ratio HR : SBR= NiA
68,.5:31.5
Note: 1 Requirements in accordance with Japan Road Association

NR nicans Natural Rebber
SBR means Siyrene Buladience Rubber
CR means Chloroprene Rubber

BRI, TAERCERINCOSEMBERBTAWMR. A F LT 5
TVYITL(SBRY, Yo7 L T ACROIMB IS SRS, 2h b, TRo
Bh->h®MEsrALT WS, -

Aging Resistance Ozone Resistance Wear Resistance Tensile Resistance

- NR Good Bad Very Good Very Good

SHR Bad gad Very Good Fair
CR Very Good . ‘Very Good ’ Goed Fair
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tHY. FRSBORCEATHA VY HUESD, o T, O REHEE NR
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BoooBANECIRBLIELEIELEDE EX LD,

— . 15:':/;\*4*ﬁs%;a):’Aiiﬁ&d)ﬁh@{ﬁﬁ’fﬁmfﬁim::3‘96fﬁ, 2T HLBMLHET D
Bl . BBy TSy s RN ERIVEZAYE L, TLAEXREBOZT2REG, X
EKENT 75 v YBEVELLEwDO T, T75 v IMBULsYsWEBDILL
2L EELSLLD,

9.5.6 FAh U H KRR

PAHUBMERE., A7 00T L AYRSEYY A EETOEM LY
45370 bE o0 s> A A=A L TCHbd, ZORBIE, K %R
RMLBETLIHME2ETAETLAV U AFLEAERL, ThilLoTI VI
— FEWEYT B,

AHMEMBTORIRBEG S L L, BRBFS0INNNIOD A AN X v v S
ODUUTERAE, FTALAYVEBMERCLISAEEISC BB XA TS, ZOH
EOMABYRUT B, SADT L2 U - b7 0%y v THEISRRE
L, Th¥* 7NV AU BMEBERBROADIZAARLLR 2. LHELEKBRE T OK
BRETFHRIETEeDTCRT,

(1) HHEB»
HEBE A, A2 U — F LFWASBE (DD4)
B M a2y 2y —troflBpMOoBE OB ERLSMIT S,
i ook o TR
s o 2988
(2) #idba 29y —bFOR G HHE S H

REHE, AARAE A PR BREONE

H W, 37y - FRALKONE :
s B WM EE @ 2,284 (kg/m3) AHA U LB : 16.3 (%)
H R 101,818 (kg/m3) A ¥ hHE : 377 (kg/md)

(3) A2 DT AHY IR

OBk Bk R Wk

# #, A MDA Y B

o W, 0.8% (@Efb+ U Y LW
M)&mjyaUMbwﬁﬁﬁﬁﬁﬁ
MBRFL, BRI V- ML HBERREROFE

£} M 2 HE S RO e . . -
i B, A 0,34 (kg/n3) HALF PYU YL o 0.55 (kg/nm3)
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(5) ZAh Uy hiERR

WERF o AL (JIS A5308)

H B WY U A RET N A IREWRDEONE
R R,Bwu Ak (anol/l) ir 30 {& 46,46,45
W {E 46

TRV BTN (nonol/1)y  J B 23,29,32
SR ¥ 31

(6) G % Wl B o 8 5

Rk, BA27 U~ P ¥WMaME (DD3 & DD4)
H WU AhAEgmEEAMEBEo MW
o £, F#uxsT

i) #HB4H
R EME RN T S B
CRHINBORT RSB ENRFRAREBNFETHRBRY D
TWwd, (AR EEREEOY Y S CTHY., B HRN
g HbH)
CRANRE AR I HE DB~ B TS
BB LUEREDEEENRT 2

)M

- BHMEERARY L S
cHEMHOBRETFTROBY THD

G WMWK £ 4K 1% WU RIRG & 15%
ARV ER 25% MEE e
WEB N T R 20% GRMNEE 91

iii) W+ X 2> b

s A Y — bR I3 EEXE THEMHEL TS,

CARAE XA Bl L KREAEA LD AN, XD
10~ 20%8% & TWw 5,

A P2~y alE ST EAERFELTCEY ., FhS

DR HET VUL L TENRT B,

(7) B2 MR B

REH®E: A2 Y — M LF W8 (DD2)

H W BRERLTMET S8

s e 2B T2 ) - a7y OFEHEREGZ ST H
. 60 s :
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ALKALY DENSITY

DECREMENT

(8) & &

CFRAY VY BRI RBROEERS, 2V I Y- MIZEBERBLTWNSY

BHMERI- I THTHD L HELLNS,

LR K TSR AS, B YATHSRAAE RN TS L

TS AT LUED0~B3K KM MDISEE LD TS,

PN AY BERBRERSS, TAAU ERL R XY bk 3.02kg/n3tz MY

5 0.8%% Lo TWwWad, - OMELHIEI. 00kg/n3E Y 2B,

i A Y M, BEOEAY FEYSOKBAEAL YD AERAT

L‘%O

o UEhiE A TTREAR T WS,
ATy LB BERT S B,

NOBEREL»S, BRRFRFBOIININORAL L Fry v 7O T H L

., PAAVRBMEEBLLLZEOTHD ZEBPLITHDL,

Figure 9-1 Judgement Diagram of Innocuous Degree of Aggregate

( Dota Soure : Appendix 7 of JIS A-5308- 1889 )

v

~ AGBREGATE CONSIDERED ABSRESATE
< INNocuou's CORSIDERED
= 100 —- PELETERIOUS
£ POSITION OF
£ AGUREGATE TESTED
./
o o .
i 2.6 B0 7510 25 50 75100 250 S00 TBOIWOO 2500

SOLUBLE SILICA AMOUNT
{m moi /71)
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9.6 MM BMNA

BOWMBROBARI RALE FHBEE L MABT 2420, FMBBREC 8w T
MEMES D VBB EFRODER WL COBRISEHN S Bl L2,

(1) MU 85 Wl o0 5 B 4

EWHEHNSBROUBNBHEONEAE, BREOSTEAESR (Highway
Capacity Mamual O MM B R & W W T B L A) ¢ BASEE (Traffic
Volume Malaysiam R &b k) DU &> THRHLAE, RAU®HID S
COMBPBFHRCETE, BRHBLLEE T2 0T EHWEL -,

(2) HHBROBRE
 BBRNEOBBESOT, FHBAOBERE - RAEBUE D W TR
MLk, T, SERLOBRABITBCHBLTINE2E S B, b
BVEER, EAVLCONEBRUBELTVWDLEITATH B,

O O REREBHLC, FHEROBBRHEW L LTREAGMNIkns BRI,
MEMALEOEHCEET DA EIN R HEB T I LD U S ERBOHE
HEBELLE, DULBRALALGUCZY LT THBEREY NI, #
HERBT D bDE LK,

(3) WMAEHR

BHEBRSH L R E BB WL YO BRBREO T C BB SN B
DM ERTEAESBRE R 1200 /4,

Table 9-12 Bridge Function Survey Results

Bridge No.| Survey Result Bridge No. Survey Result
00114920 H/A | 00546560 NA
00161140 |Adding Sidewslk || 00546980 . H/A
00166510 |Adding sidewatxt!|| 00563880 N/A
00237200 ‘ N/A 00567340 [Widening carriageway
00317000 N/A 00834850 H/A
00319110 w6 |} 05001070 WA
90341800 jAdding “S_idewalkLl 05803340 H/A
00346740 N/A 05903120 H/A
Note : .Abovc result is the mﬁe as pml.iminnr; results except bridge with (1, which is'added based on the bridge

function survey conducted in the detailed survey.
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10.2.1 #r A o

~ WL, EBRERBRCEIR WA OB R, KRB, ERRY
DoREMMY AR BN TIHRARBER2Y, RROBBUI>TRARS,
AWBUBUIBRERBOEIME., FESREHoOMEW R REWATDL (B8
HRMBo s e coLRUMeBMRMeR) 2RETHIILTHBBHDT. UTa
DrErbAaPMET S PEBRBHOFAEG., RAFGINEL DB ~KY
HZEHULBEL A, ' :

BELAZBACOHM ARG, B L cHBRHTHeHtMBERO LK.
MEATEBd L >UREL R, '

FROBEAMBRE L HFUOUESE, SHMAEHWAEY FRREOEY L—ﬁfﬁfbto Fig
oo Bk, B83&%. aAppendix- !L[bd.m htevas.,

SUMMARY OF MEASUREMENT POINTS

(1) STATIC TEST

BRIDGE ' ) -
KEY TYPE COMPONENT STRAIN : DISPLACEMENT
00237200 SBC Beam 2 points x 2 girders = 4 1 po;nt X 2 girders =2
Deck Slab 2 points x 1 location= 2 1 point x 1 location=1
Beam 1 point x 2 girders = 2 1 point x 2 girders =2
Deck Slab 2 points x 1 location= 2 1 point x 1 location=l
Subtotal of Measurement Points 10 6
00319110 PCB{C) Beam 6 points x 2 girders =12 1 point X 2 girders =2
PCH(S) Beam 6 points x 1 girders = & 1 peint x 1 girders =1
Deck Slab 2 points x 1 location= 2 1 point x 1 location=1
Subtotal of Meagurement Points 20 4
00834850 RCS Slab 2 points x 2 locations=4 1 point x 1 location=1
Subtotal of Measurement Points 4 1
Total Measurement Points 34 So11

(2) DYNAMIC TEST

BRIDGE

KEY TYPE COMPONENT STRAIN
00237200 SBC Beam - 2 Points x 2 girders = 4
RCB Beam 1 Points x 2 girders = 2
Total Measurement Points ' - 6

10.2.2 HWMBE BB — 2 0%

EHBHMUUELAMOI L2 L) 28808 (s, E2LAHFEBRARCERGBY
TE-Av b, BHABND, FbHEETE) RUBWHHEROAN : HRERE M-
Th#ELE., ZOBRELMS, ERTIHEMHNEEBARD B @(%ﬁﬁywxwﬂ
W@ E, BRI~ AT LI MELE, ARG r— 20 H., MK, WEEY
Appendix-ElZ x4, '

to - 2



Tabie 10-1 Loading Position and Leading Case

B BRIDGE [LOADING| NO, OF .

KEY TYPE CASE | TRUCK LOADING POSITION REMAFKS )

Pa??.oo SHG $ 1 4%99“’3@@1 ':_?70 Inducing moment and deflection of
13505 e — nain beam uader consideratlon.

2 2 Inducing maximum momentand
deflection of main beam under
conaideration,

i - .

3 1 4529115_3_10 r.im inducing maximum moment and
deflsttion of dgeck stab undar
conslderation,

237200 RGB 1 1. inducing moment and defie
main beam under consideration.

2 2 Indtlciﬁa-;;xfm;éﬁrgid
dellection of main beam under

N canslderation,
3 1 Inducing maximum mornent and
dellection of deck siab under
: consideration,
[3igren | wpom |1 2 Inducing moment and defleclion of
[Center Span) 500 .t main beam undet consideration.

19255,'_"|

000,

mzsL. L [

15767 = L ) L

2 4 5;)0} Gﬂﬁgﬂqﬁ_gﬂ)ﬂ , Inducing momen and deflection of

sl —.—i——l maln beam under consideration,
1900} T [—
1825041 . \ 11
ispof = Sl e
3 6 B 76_990}530 300 3630,.2700 363y, 3660 Inducing inaximum moment and
s00).. b e ——" deflection of maia beam under
eop b AT DAL AL ) |1 ) consideraion.
1825 (I _dmel_Hel L J_i i
I is7a]” ] B o
PCB 1 1 _ELQL;.?‘_?O_-F.J 2565 Inducing moment ang dettection of
{Side Span) —_— Tt main beam under consideralion.
43951 .
ISZSL{:: i BL 1 |
. so0] T —
2 2 ) h-ﬂ?é_ﬁ&,jgﬁﬁs Inducing moment and dellection of
1570) R e B T8 tnain beamn under cansideration,
s il
[1: 1 SR,
5001 Fods = ~ =
4 '1@?%'-:@;2530 2563 Indysing maximum moment and
1570 | T ] dellection of main beam
e | ne undet coasidaration.

4 . Inducing moment and deftection ol
deck slab under considesation.

5 7 Inducing maximum mament and

- = dellection of deck slab under
. 3 [ 38 ___:i:ggg consideration.
[ 3 | ees
- Tis3s | _ o
834850 RCS 1 1 Lg lnducing moment and deflection ol
deck slab under consideration.

2 2 - Inducing ma:.:—l}:lum moment and

deflection of deck slab under
T consideration.
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Figure 10-1 Hourly Fiuctuation of Traffic Volume at Bridge No. 00237200
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Figure 10-2 Flow Diagram of Loading Test
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Strain and Displacement of Considered Points

BRIDGE | BRIDGE | MEASUREMENT STRESS DISPLACEMENT
KEY TYPE PART POWNT {N/sq. i) (ram) REMARK |
00237200 SBC | Beam (G2) | Lower Flange 19.3 1.00 o<1
| Beam (G8) | Lower Hange 20.5 1,07 <
Deck Slab | Main Rebar 24.9 0.18 <2
Deck Slab__| Dis. Rebar 46.0 N/A <2
RCB | Beam (G2) | Main Rebar 25.1 - 1.28 <3
| Beam ((33) | Main Rebar 28.6 1.44 <3
Deck Slab | Main Rebar 189 0.09 <2
- Deck Slab | Dis. Rebar 27.9 N/A <)
00319110 | PCB (C} 1 Beam (G1) | Lower Flange 5.2 10.53 <4
o Beam (G2) | Lower Flange 5.4 11.63 <4
PCB (8) | Beam (G1)__ | Lower Flange 3.4 1.46 <5
Deck Slab | Main Rebar 31.9 1.93° <6
Deck Slab | Dis. Rebar 83.9 N/A <8
00834850 RCS Slab Main Bar (in) 255 - 0.43 <7
Main Bar (in} 46.5 N/A <7
Main Bar (out) 6.9 N/A <7
- | Main Bar {out) 0.0 N/A <

B O L@EMmERICIEALE

<l

<2

<3

<4

<5

<6

<7

¥ LT,

- ¥ 8 e RO H R
o LT, K.
Sy -

2L T,

i Hi .

¥ oM.
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Figure 10-3 Hanger Type Scaffolding

PROFILE SECTION

TO KUANTAH

2T .08
a.835 8,18 0..56
TO CHUKAI RCEB seé RCE
- T { m ﬁ
b L N o

U ﬁ[ ..} 8. 000

L PNy
S o T

! 120002000
|54 2.000% 8.0007% 8o
*

T.000 M
T

CROSS SECTION

2.32
7.32

| SBC |

STEEL TU‘E 4. CAx2. 41
INTERVAL OF LOm L] .

RUNMING BOARD t =30mrm

1 o

o 3C 8 =2

TT T U s EEEE 4

© —_— o] &

- L oL E 1 - -4 ot

al 1

1 e
JRLALLS

8000
LI

i

$R.50

——

RUNHING BOLRD T

1% B0 mm I
a0

3,000

STEEL TUBE 40.4412.4 ¢

INTERVAL OF 2.0m

30 2,000 §.000 80
7.000 1

—
|

30 46

Figure 10-4 Pipe Support Scaffolding
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