. CHAPTER 2

SELECTION OF 100  FEDERAL
BRIDGES FOR VISUAL INSPECTI"ON







CHAPTER 2

SELECTION OF 100 FEDERAL BRIDGES
FOR VISUAL INSPECTION

2.1 General

With respect to the enormous number of study bridges rated as 3, 4, or SSAL in
NALS, the specific number of bridges at various stages was sef up in S/W as a maximum of
100 for visual inspection and a maximum of 20 out of these 100 bridges for detaﬂed survey
and preliminary design.

~ Accordingly, the main purpose of this chapter is to select 100 typical bridges for visual
inspection which could be representative of all the study bridges. The survey results on these
selected bridges were used to establish a selection criteria for 20 bridges and to reflect in
formulating a maintenance and rehabilitation program of the discarded bridges.

2.2 C_laSsiﬁcat_ien of Study Bridges

The study bridges, with the main aim of formulating the maintenance and rehabilitation
program, are defined as all the bridges located along the federal roads on the Peninsular with
condition rating 3, 4 or study category of SSAL in NALS. These study bridges were con-
firmed jointly with JKR counterparts and amounted to 216 bridges. A list of these bridges
which is a computer-output of the bridge inventory prepared under NALS is attached in
Appendix-C.

As part of the preparatory study, all the bridges were grouped into different types of
bridge construction. Out of a total of 216 bridges, 76 nos (35, 2%) are steel beam buckle
plate (SBB) bridges, 34 nos {15.7 %) are R.C. beam with slab (RCB) bridges, 23 nos (10.6%)
are R.C. slab (RCS) bndges, 21 nos (9.7%) are Precast R.C. beam (PRB) bridges, 18 nos
(8.3%) are steel beam with R.C. slab (SBC) bridges, 13 nos (6.0%) are Prestressed beam with
R.C. slab (PCB) bridges, 13 nos (6.0%) are R.C. Box culverts, 9 nos (4.2%) are lnverted-T
(IT) beam bridges, 8 nos (3. 7%) are Encased Steel beam with slab (SBE) bridges, and 1 no
(0.5%) is a steel bo_x. girder bridge.

. These brldges were also clasmficd in terms of their age group. The classification is
unportant in the sense that most bridges in Malaysia were known to have been built or de-
signed using the relevant British Standard at that time. The bridges built between 1946 to
1974 are known to have been designed to HA Loading while bridges built after this age group
were designed to carry HA load and a check was made for HB guided along their center line.



Bridges built before 1945 are unknown in terms of the loading used as no data is available with
regard to the design of these bridges, but they many have been built using the Ministry of War
loading. The bridges in the study have been grouped into 3 age groups; 34 nos (15.74%) built
before 1945, 180 nos (83.33%) built between 1946 to 1974, and 2 nos (0.93%) built after
1975. The statistics of these bridges by age group and type of construction is shown in Figure
2-1. :

Figure 2-1 Statistics of 216 Bridges -

Percentage of 216 Bridges Percentage of 216 Bridges
by Type of Construction by Type of Age Group
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2.3 Selection Procedure of 100 Bridges
It was originally planned that the 100 bridges for visual inspection would be selected

from the 216 study bridges. However, GOM requested to incorporate the following five
special bridges into 100 bridges for visual inspection. o

Name of Bridge Study Category Capacity
Merdeka 2 STAL
Temerloh 2 MTAL

Batu Pahat 2 STAL
Sultan Yahya Petra® - -

Kuala Lepar 2 MTAL

Note : (1} This bridge wes not covered in NALS

Consequently, the 100 bridges for visual inspection consist of 95 bridges selected from
the 216 study bridges and the above five special bridges. '

The selection procedure for the 95 bridges is charted in Figure 2-2.
At first, all the 216 bridges were pi'elimina_rily evaluated f;‘om_Structurél ahd_ functidnaf

view points. The assignment of conceivable rehabilitation plan from those two view points for
each bridge was carried out based on the assessment results, - o -



‘Secondly; the 216 bridges were classified into the same bridge type and age group.
The percentage of bridge in terms of each bridge type and age group was calculated against 216
bridges. Representative bridges which have a large number of conceivable rehabilitation plans
were getierally selected within the specific number calculated by a proportional representative
system in each bridge type and age group.

- Figure 2-2 Selection Pi'ocedure for 95 Bridges
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Finally, 95 bridges selected through the above exercise combine with 5 bridges re-
quested by GOM to form the final 100 bridges for visual inspection. :

2.4 Preliminary Evaluation of the Bridges

Preliminary evaluation of the 216 bridges was carried out mainly from structural and
functional view points. ' '

2.4.1 Prefiminary Evaluation of the Bridges from Structural Viewpoint

The-'ﬁrelirﬁinary evaluation from a structural aspect was conducted based on data ob-
tained from computerized bridge inventory and visual inspection sheets prepared in NALS.
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To this'end, the Study Team mainly reviewed engineers’ comments in the visual inspec-
tion sheets and notes in the computerized bridge inventory referting to available photos in
order to identify the type and degree of damage, deficiency or distress in each structural

component part of every bridge. L

The evaluation results, type and degree of damage or distress identified in every struc-
tural component were recorded on a bridge by bridge basis as shown in Appendix-D.

Preliminary evaluation based on the above data revealed that all the bridges in the Study have
* suffered various levels of distress on main structural components. The composition of bridges
which have deficiency or damage on main structural members are as follows; 52% of bridges
have suffered some distresses on beams, 49% on decks, 45% on abutments and 23% on

piers.

In addition to the observed structural distress, some of the study bridges have also
suffered from various kinds of chemical attack. Preliminary evaluation of the bridges re-
vealed that 14% of the bridges have suffered from chloride attack, 16% have suffered from
possible sulphate attack, 5% have suffered acid attack, 0.5% have suffered from possible
alkaline aggregate attack, 3% have been in distressed due to carbonation and 1% have suf-
fered some form of chemical attack from the environment. '

2.4.2 Preliminary Evaluation of the Bridges from Functional Viewpoint |

The main function of a bridge is to cater for vehicle traffic and pedestrian flow and to
accoramodate flood discharge if a bridge spans over a river/creek. All the bridges were
therefore evaluated from these three main aspects i.e. traffic capacity on the bridge, pedestri-
an flow capacity and bridge opening capacity.

(1) Traffic Capacity on Bridge

The evaluation of traffic on each bridge was conducted based on the bridge data
given in the NALS report and traffic data obiained from "Traffic Volume Malaysia
1988 - 1989" issued by HPU, The main objective of this exercise was to determine the
traffic capacity on cach bridge i.e. whether or not the existing carriageway width can
cater for the present traffic demand. : _ _ '

The traffic capacity on each bridge was calculated based on the total service
flow rate in both directions for a 2 lane highway and was worked out by the following
formula given in the "Highway Capacity Manual" special report 209 (Refer to page 8-1
of this manual): ’ S

SFi.= 2,800 x (ch x fo x fo X fiv
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total service flow rate in both directions or prevailing roadway and
“traffic conditions, for level of service 7 in vph;

ratio of flow rate to ideal capacity for level of service i, obtained
from Table 8-1 in the Manual (v/c): = 1.00 (Level of service == ’F’
& level terrain assumed all the bridge locations in general)

adjustment factor for directional distribution of traffic, obtained from
Table 8-4 in the Manual fi = 0.97 (55/45 split)

adjustment factor for narrow lanes and restricted shoulder width, ob
tained from Table 8-5 in the Manual. It is a function of lane width
of bridge approach road, effective width of bridge between curbs and
assuming level of service “BY,

adjustment factor for the presence of heavy vehicles in the traffic stream,
computed as; :

;': : I + Pr (E: - I)+PR(ER-1}+PB(EB-1)]

proportion of trucks in the traffic stream, expressed as a decimal. Prat
bridge site is obtained from total proportion of Medium Lorries &
Heavy Lorries, in section where bridge is located, ﬁgured cut in
Traffic Volume Malaysia 88-89.

proportion of RV’s in the traffic stream, expressed as decimal : Pr = 0,

proportion of buses in the traffic streamt, expressed as decimal Ps at
bridge site is obtained from proportion of buses in section where

~ bridge is located, figured out in Traffic Volume Malaysia 88-89.

passenger car equivalent for trucks, obtained from Table 8-6 in Manual
b= 2.0 .

passenger cdr equivalent for RV’s, obtained from Table 8-6 in the

. Manual Ee = 1.6, .

passengef car equivalent for buses, obtained from Table 8-6 in the

Manual £ = 1.6.



Moreover, the current demand volume/traffic capacity on bridge ratio (V/C)
and capacity year by the following formula are calculated based on data obtained from
Traffic Volume Malaysia and the calculated traffic capacity on bridge, S&i

: Log C-LogV
Cy == 1988 +

Log (1 + G3)
where:
Cy = Capacity Year
C = Traffic Capacity on Bridge
V = Current demand volume
G = Annual growth rate, expressed as decimal

If the V/C ratio is more than 1.00, the traffic capacity on the bridge is inade-
quate. Conversely, a V/C ratio of less than 1.00 means fraffic capacity on the bridge is
adequate.

As a result of the evaluation, it was identified that 4 bridges out of the 216
bridges equivalent to 1.9% were inadequate in terms of traffic capacity.

(2) Pedestrian Flow Capacity

If a bridge is located in an urban area or near public facilities such as schools or
mosques, it is presumed that considerable number of pedestrians will cross the bridge.
It is however, difficult to collect data concerning the no’s of pedestrians who cross a
bridge at each bridge site without conducting a counting survey.

In this regard, the Study Team obtained very limited bridge site .information,
from NALS visual inspection sheets. In some of the sheets it is stated in the site plan or
the location notes whether the bndge is located in an urban area or not, dlstance from
town, location of schools or mosques or any significant land marks.

Furthermore, JKR staff who were involved in the NALS Phase [ and/or Phase
1 were also asked to provide similar information for each bridge. Based on the above
data, the Study Team deduced a rough estimate of the number of pedestrians and they
were whether considerable or not. The result of this evaluation was that 11 numbers out
of the 216 bridges were found to be located where a considerable number of pedestrians
were expected to cross the bridges without sidewalks.



(3) Bridge Opening Capacity

The main purpose of bridge evaluation from a hydraulic view point is to assess
whether the hndge opening can accommodate flood runoff discharge or not, in other
words whether the bridge will be submerged or not during the flood season based on
the available flood information,

Hydraulic or flood information of each bridge site was, however, very limifed
in NALS as NALS paid very little attention on this respect. Hence, based on the Study
Team’s  request, each Drainage & Irrigation Department (DID). District office was
officially requested by the JKR Bridge Unit to provide flood information and the river
training - program, if any, for each bridge. The information obtained included flood
information such as whether the study bridge has been submerged or not and in case of
a- submerged bridge, additional information was obtained such as approximate flood
frequency per year and flood time duration. No information was obtained with regard
to river improvement/training programs which will affect the study bridge. The pre-
liminary evaluation from a hydraulic view point revealed that 6 out of the 216 bridges,
which is equivalent to 2.8%, are subinerged during flood or have inadequate bridge
opening capacity. :

All the'evaluation results from those three aspects i.e. traffic capacity, pedestrian flow
capacity, and bridge opening capacity are shown in Appendlx-E ona bndge by bridge
basis.

2.5 Assxgnment of A Concelvable Rehabilitation Plan

Based on the results of prehmmary evaluation of each bridge from structural and func-
tional view-points, concew_abie rehabilitation plans wete then assigned to each bridge from
these two aspects.

2,51 'Assignmént of A Conceivable Rehabilitation Plan from A Structural Vie{vpoint

The conceivable rehabilitation plans were broadly divided into three types i.e. protec-

tion, reinforcement and replacement for each main bridge component. The type of conceiva-

~ ble rehabilitation plan for each bridge component generally depends on construction matenal
and type/degree of damage

Cntena to de51gnate a conceivable rehabilitation plan with corresponding type of
damage for each main bridge part is tabulated in Table 2-1. Based on type/degree of damage
identified through the preliminary evaluation, conceivable rehabilitation plans for each bridge
part in every bridge were assigned referring to Table 2-1. The results for all the bridges are
shown in Appendix-D.



Table 2-1

for Main Bridge Component

Conceivable Rehabilitation Plan for Every Type of Damage Identified

Conceivable. .
Main Bridge Component Type of Damages tharl:iili'tation Input Code
: an o
Steel Beam / Girder (1) Corrosion Profection SBPR
M%) Crack {4) Failing off Reinforcement SBRE |
(5) Rupture  (23) Abnormal Noise Replacement SBRP
(24) Abnormal Vibration '
(25) Abnormal Defleetion ﬂﬁ) Deformation :
Concrete Beam / Girder { () Cracks ~ ~  © . L. Proteciion’ CEPR
{8) Flaking /rebarexposure (%) I*mclimc Reinforcement CBRF
| (22) Water Leak = (32) Defeet ‘
(24) Abnermal Vibration Replacement CBRP
: 1 (25) Abnormal Deflection _
Steel Deock Slab | (1) Corrosion | Protection  DSPR
| (2) Crack {4) Failing off L Reinforcement DSRE
(5) Rupture  (26) Deformation Replacement DSRP
“Congrete Deck Stab | (7)_Crack Protection DCFR
(8) Flaking / rebar exposure (9) Free Lime Reinforcement DCRF
[ (22) Water Leak - ' ]
(12)_ Slipping off | Replacement - -DCRP
Bearing Corrosion _| Protection BPR |
i_)_ Failing off (28) Settlement Restoration BRS
| (5) Rupwre  (26) Deformation _(}2) Defect | Replacement BRP |
Abutment — {Concrete) | (7) Crack Protection APR
(8) Flaking / rebar exposure (9) Free Lime Reinforcement ARF’
(11) Wear/erosion (32) Defect B |
(Foundation}| {31) Scouring Protection AFPR
- | (28) Settlement (29) Abnormal Movement Reinforcement AFRF
Pier - {Concrete} | (7) Crack Protection PPR
(8) Haking/ rcbarexposure (9) Free LJme Reinforcement PRF
{11} Wear/erosion {32) Defect o |
(Foundation) | {31) Scouring Protection | PFPR
(28) Settlement (29) Abnormsa] Movement Reinforcement PFRF
Pier — (Steel) | (1) Corrosion Protection SPPR |
: {2} Crack (5) Ruptun. Reinforcenment SPRY
(Foundation) | (31) Scouring Proteelion PFPR-
_____ _ (28) Settlement (29) Abnormal Movemem -‘|'Reinforcement | - PFRE.
Surfacing {17) Pot—~Hole - (18) Paving Crack Restoration SFRS
| (16) Difference in Level (19) Ruiting Reinforcement SFRF
Espansion Joint {1) Corrosion - Protection Efglj.j
(16) Difference in Level Restoration EIRS '
(5) Rupture (22) Water Leak Replacement EIRP
{23) Abnormal Noise (26) Deformation o o
Sieel Railing {1} Corrosion Protection SRPR |
{2) Crack Reinforcement - SRRF
L (5) Rupture {26) Deformation Replacement SRRP
Conerete Railing (7) Crack (9) Free Lime | Protection CRPR
(8) Hlaking /rebar exposure Reinforcement CRRF
L (32) Defect Replacement - CRRP
| Bank Slope (31) Scouring Protection BSPR



2.5.2 Assignment of A Conceivable Rehabilitation Plan from A F\mctioual_Viewpoint

“Assignment of a conceivable rehabilitation plan was also conducted based on the pre-
liminary evaluation results from three main bridge functional aspects i.e. traffic capacity,
pedestrian flow capacity, and bridge opening capacity. The conceivable rehabilitation plan
for these 3 bridge functional aspects are as follows:

. A conceivable rehabilitation plan for a bridge which has inadequate traffic capacity at
- ‘present, revealed by the preliminary evaluation of each bridge, would be to widen the
~ bridge.

- A cohcei#able_rehabil_itation pian for a bridge which has no sidewalk but where the
number of pedestrians is considerable, would be to add a sidewalk.

- A conceivable rehabilitation plan for a bridge which has an inadequat_e bridge opening
i.e. is submerged during flood, would be to raise the grade or extend the bridge length.

These conceivable rehabilitation plans were designated to those bridges which have
“inadequate capacity and the results are shown in Appendix-E.

2.6 Setting of Screening Criteria
2.6.1 Bridge Type’and Bridge Age Grouping

Type and extent of the maintenance and rehabilitation plan generally depend on con-
structton matenals, type and age of the bridge.

The 216 bridges were classified into bridge type and three bridge age groups i.e. before
1945, between 1946 to 1974 and after 1975. The percentage of bridges in terms of the same
bridge type and age group were calculated against the fotal number of 216 bridges. Then a
figure which indicates the number of bridges to be selected from the same bridge type and
age group was worked out by multiplying the percentage of each type and age group by 95.

~’The number and péfcentage of bridges for each bridge type and age group against a
total of the 216 bridges and 95 bridges 10 be selected are listed in Table 2-2.



Table 2-2 Number and Percentage of Each Bridge Type and Age Group

Age Group Before 1945 1946 to 1974 ' After 1975 © YOTAL
Na's ofl % n.af' Mo's of [No's of | % of Ho"s of [No's of| ¥ of [Mo's of |No's of| % of [Ho's of
Bridges| the |Bridges|Bridges| the |Bridges;Bridges|. the Bridges|Bridges| the |Bridges
. 'upon Group tpon Upon |Group Upon Upon {Group Upon |- Upen |Group Upon |
Bridge Type 216 95 216 25 26 95 2% 93
BOX 1 0.3 1 i2 5.6 15y - 0.0 - 13 | 61| 2
4] - 0.0 - 9 420 4 . 0.0 - 9 | 42 &
pee - o] - W[ sa | s 2 0.9 | - B | 60| 9 |
PRB 1 0.5 1 20 9.3 8 - 0.0 - 21 9.8 9
RCB 5 231 2 | 29 |34 - o) - 3% 5.7 | e
RCS 2 09| 2 n{oerle | - | oo - 23 | 10.6 | 11
SBB 17 7.9 8 50 {273 | - | o.0 - 176 35.2 4 32
SBC 3 1.4 1 15 59 6 | .- .1 0.0 - 18 | 8.3 7 |
SEE 4 1.8 2 4 1.8 2 o 0.0 - 8 3.6 4
S8 1 0.5 T 1 o] oo . - 0.0 - b 0:5 1
TOTAL 34 15.8 | 18 18 83.3 | 77 2 'l oe| o |26 |100.0] o5 i

Note:  Figure in () shows no’s of bridges originally calculated by proportionat represenlanun method, it is however agreed with JKR 10
reduce numbers of BOX from 5 to 1 and io add these four numbers to FCB in view of bridge importance.

2.6.2 Setting of Screening Criteria

It is important to select representative bridges which will cover all types of defects and
conceivable rehabilitation plans from the same bridge type and age group. To assist in selec~
tion of these bridges, conceivable rehabilitation plans for each bridge from structural and
functional view points were combined together for each bridge. All the 216 bridges with
conceivable rehabilitation plans were sorted in order based on the same bndge type and age
group and further based on average structural rating.

A representative bridge within the same bridge type and age group which has a large
number of major conceivable rehabilitation plans was firstly selected. The next representa-
tive bridge which has also a large number of conceivable rehabilitation plans and which are
not covered in the earlier selected bridge was subsequently selected. In some cases there are
two or three bridges which have the same type and number of conceivable rehabilitation
plans. In this case the bridge which is in the worse condition indicated by average ratmg was
selected.
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3.7 Selection Results of the 100 Bridges for Visual Inspection

Based on the above criteria, representative bridges which cover all types of defects and
conceivable -rehabilitation plans were selected in proportion to the number of bridges for each

bridge type and age group.

."I‘h.rcugh the above exercise, 95 bridges were selected and the results are shown in
Appendix-F. The bridge statlshc in term of the bridge type and age group are charied in
F1gure 2-3.

Fmaily, 95 bridges selected through the above selection exercise together w1th 5 special
bridges selected by GOM formed the final 100 bndges for visual inspection. A list of 100
bridges and the locations are shown in Table 2-3 and Figure 2-4 respectively.

- anure 2-3 Statist:cs of the 95 Bridges Seclected

Percentage of 95 Solected Bridges Percentage of 95 Selected Bridges
by Type of Construction by Age Group -
) sox (2_,,‘3 : , SBB (33.7%)

PRB (9.5%),

1946 10 1974 {82.3%) _
0 197 % /

NN

586G {11%)

2C3 (1.6%)
: ; S5C (7.4%)
: Before 1945 (15.8%)
. $8E (4.2%) ¥ .
BB Q&8%) : T rin osm) : \_,
s 1T RTENN ) : :

Adter 1975 (0.9%)
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Table 2-3 List of the 100 bridges Selected for Visual Inspection

[VEAR | BTUDY | GAPAGITY wax. | w0 oF | mRIDaE TYFE OF BRINE :
L] BTATE STRCT ..§ GATEQORY BRAN M) | SPAN | LENGTH (M) L
TRRIRID | JOHOR RaAfip 8TAL 1550 a 274D Fetkepad Conorste Bram .
B0 ieom | JOHOR e AT MrAL 218 T | 218 ] Conorsis Box Ouboirt
B011378_|_JOHOR SEGAMAT 3 STA, 883 3 204 | fenbioed CohorgtaBeam |
o0134920_ | JOHOR SEQAMAT 3 874l [XCR 2 286 | Pentoriat Donarsie Baam -
€0151380 | PERAK Bia PADANG a STAL 903 Tl 8353 | Painfced Concate Beom |
co1gatod | PERAK - | KINTA . 3 SBAL 150 a S1307 | Gtes] Bearn Bucids Piota 1
60lpi10 | PERAK | TRNTA |18 3 AL | %%l z WAL | BteriBesmGucdeblts
To0156516 | PERAK. UAT MATANG 6% 3 STAL %73 1 10.72 . | Btael Box Girdar |
00160210 | KREDAH HOTABETAR V0 3 E8al 3% v TTH23 [ Sledl Beam Bucke Plals
002700 | PARANG MARAN 1959 3 e 819 )
00207206_ | _PAHAKG RUANTAN [ 3 - STAL - 889 3 -
coded® ] JOHOR KnnGal 1940 3 /A [ i 481 | EncasadBiedl Beam
K N [ 153 [ ALY Tericroed Concrate Shiy
3 8TAL 355 5 9225 | Reinkdoad Concrabd Skib_
3 STAL 355 [ 308 | Gtos Beant RGO Glab
3 BTAL 57| 5 | 8457 .| Pratanaionsd inrtad Tes Boam N
3 STAL 1850 7 5188 | Pralsnsiorsd knariad Tas Egam
3 8TAL 440 ] 440 | Enosaed Stesl Beamn
2 STAL 188 El 3680 | PemiocadConatste Sl |
3 STAL _° 550 2 - 11.00 Fracast fakoreed Conerate Baam
3 WTAL 4378 [] ag7ar | @ d Corzrets Bramn
3 &3, | anas- 7 12188 | PreswasiadConcesis Geam
3 STAL T 1042 3 I 3128 | Peinioresd Conorate Beam
3 STAL 565 4 7352 | Fieonst Puinkeoed Coircrats Beom
a STAL (1) 1 &53 | Painforoad Condyate Sl
3 STAL 203 | 16 | - 219.03 | Prastwssed Conorats Bearn
3 STAL -_15¢g2 10 Fresteased Conerate Benm o
I STAL 12,50 3 Finkor oad Concrsly Baam
3 STAL. ) 2 18228 | Piestesned Correts Beam’ ]
20 | 00056780 | TFENGGANJ | KT 1 ie 3 STAL 520 9 53.10__|_Piscast Pikrior ced Corraty Baam
a1 | oossum | wENGGMA | besut 1960 3 STAL 601, 3 1048 | Frecasifeiuosd Conoats Baam |
37 | coatet0 || KELAMTAN PFITEH is5z 3 TsTAL_ - 541 € 3246 | pracmatPuivkresd Conarels Baam
2| 0050720 | JOHOR “PONTIAN 1566 3 STAL ] 3] 3521 | Préstesacd Conerate Baam
3| Gomn_ | JoHOR 1958 3 STAL 1209 5 4783 | Peefensioned knacted Toy Beam
35| 00BIORSD | JOROM BAT PAHAY 960" | 3 STAL 1042 3 2124 | Feitkorosd Conrats Beam
3 | opsne®m | Jokon MIZAR 1855 8 STAL | e E] 4603 _|_Fwiioiovd Conorets Beam
a7 | cosig8m_ | Jonon WUAR 1998 3 ETAL 603 3 1752 s e Concrete Beam
30| COGIE0 | WELARA S 1955 3 STAL 622 7 4270 | Rankroed Conrats Seh
a5 B9 MELAKA JASH 1940 3 FIA 4% [ Fiecast Peiforoad Conorete Beal
("0 | _ooszémo | WELARA | JAsN = 3 STAL | 437 t 77| EnatedSteeiBiam ]
A1 | oosdiN0_| MELAKA MELAXATER 1950 3 BTAL 550 [ BP0 | Pwiirosd Conovte Baam -
4| owozi? | MELAXA LELATON 0 |3 STAL 672 ] Tig72 | Pwicrced Conorety Bsam o
a3 ) w2 | WVELAG VELRATGH 1560 3 STAL | 7.3 2 1458 | Fwintroed Conorets Beam :
a | cotzem | wELAK VELAXATGH 108y 3 STAL XTI W U4Z2 | PrecsytTwinioroed Cond st Besm
45 | o0EnsM | SELANGGA EEPANG [0 E] STAL 3 [] 3253 d Concrate Beam .
[ ooty | BELAWGOR I LANGAT 1060 3 STAL 730 3 1124 | Pesocad Conarate Beam i :‘
37| ooswei0 | SELANGOR ¥ LARGAY 1550 z SSAL Y ) v 823 | ren Beam B Fet
4 | o540 _| SELANGOR EANGAT 1950 3 STAL 324 1 329 _|_ Steel Bearn Duckis Plale -
k3 | O04iz¥0 | sELANGOR K LANGAT 1950 2 SEAL 473 Lt 473 | Sieal Baam Buckls Piate -
50 | G888 | BELANGOR KSELAHGOR [T 3 CR 30 1.1 828 | Pechow Gavaale Bear
61| uosieed | EELANGOR KSELANGOR 1968 3 STAL 1084 3 - 20D% | Bwinkcord Conarate Sisby ]
52 [ 003ASS% | GELANGOR KEFLANGOR 1965 3 STAL 1281 K] 6358 | Gteet Bowrn AGSRD
53 | Gkee0 | PERAK MARRIRG 1972 R 1407 3 415 | Porwccioned bvarted Tee Baam |
54 005S7EHD FERAN KNTA 1960 3 STAL -_J* 808 2 1242 Prionst Rnkor osd Corkrais Baom
55 | ooroe | KECAH KEO_PASD 1570 El STAL 2052 ] 4950 _|_Prsstassed Concrals Beam
56 | COTeX0 | FERS FERLE =) 2 SRAL 38 i 88 | Sted Bear Pudkde Piate
57 PAIANG BEHTONG 1950 3 SSAL a4 ] 347 | Gterl Beamn Buckis Pats -
53| OGO | PAHANG. RAUB 1950 4 SSAL 901 2 1603 {_Giesl Bearn Buckls Pists
w5} OB | FELATIAN WFATA KV [E) 3 STAL 48 ) V71 | Pewiroad Concorats Bub 1
£0 00R3a 100 KELAKTAN MACHAKG 1941 a3 A 406 | 2 8712 Berforced Concrate Slab
61| OMOSIR | B FEMPUL 170 2 STAL 8.8 ) 1832 | Precnsst Rainkorced Gonerats Beam
52 | Oiooooen | PEDAK | WARG = 3 SYAL a5 1 328 | Pewieced Conorale Gk
& | 018008R | FERAK WANIUNG [ 1950 3 sTAL | 478 1 48| _Suw Beam RO S _
| ozepiomr | JoHoR SEGAMAT 1850 3 BTAL 82 F 1229 ] Sterl Baarm Bucks Fate
75 | oREe® | JOHOR SECAMAT 1950 4 SEAL [T 2 750 | Pemcrord Conorato Sab
50| G500i0% | JOHOR BATU PAHAT 1818 2 EEAL Y] 1 77| Stan Baom Badde Pate
7| osooien _§_Jonoa BATU PAHAT 190 3 58AL o8 |t 505 | Stew Baer Buckis Flats ]
| e | osoozm | JoHOR BATU PARAT 1840 2 ___ | ssaL 475 ] 475 | el Baam Brickie Pete ]
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2-13







.~ cuAPtER 3




: . - §e N -




CHAPTER 3

VISUAL INSPECTION

3.1  General

~ Visual inspections carried out in the Study were broadly d1v1ded into two categories.
‘The first category is visual inspection for the selected 100 bridges on the federal roads in the
Peninsular for the purpose of reviewing the visuval inspection sheets prepared by the NALS
Phase I and Phase I and to identify possible maintenance. and rehabilitation works for each of
the selected bridges. The second category is visual inspection for 30 federal bridges in Sabah
and Sarawak and 40 state bridges in three states of Perak, Selangor and Negeri Sembilan.
Those bridges were selected by GOM. The purposes of the latter were to demonstrate field
inspection techniques, to introduce inspection recording methods into ‘the States and Districts
of JKR, to recommend the required maintenance and rehabilitation works and to reflect those
inspection results into the Bridge Inspection, Maintenance and Rehabilitation Manual.

The inspection proeedure and findings of the former visual inspections are presented in
this Report.  Inspection results of the latter visual inspection are described in three (3) separate
booklets titled "Visual Inspection Report“ one each for the States of Sabah and Sarawak and
~ one report covering the three states on the Peninsular (Perak, Selangor and Negeri Sembilan).
These visual inspection reports were submitted to GOM in December 1990.

32 Visual Inspection Procedures
3.2.1 Preparatmy Work and Staffing

Prior to the eommencement of the visual inspection, location and type of the 100 se-
lected bridges were identified referring to ‘the available bridge cards and visual inspection
sheets ‘prepared by the NALS Phase 1 and Phase II. The locations of the bridges were then
plotted on the topographic map with a scale of 1 : 500,000 and based on this map a detailed
inspection schedule was drawn up with the JKR counterparts with respect to the road condi-
tion and distance to the bridge, bridge configuration, and stations where accommodation is
available.

_ Prior to the fleld trlp, a pre mspecuon meeting attended by all of the team members
and counterparts was- held to clarify the purpose of the inspection, the schedule, definition of
technical terms, duty of each member, method of completing the inspection forms and the
method for using inspection tools/equipment in order to conduct the visual inspection in a
systematic and organized manner.



In view of the total number of bridges and their scattered locations across the whole
Peninsular, two inspection teams were organized one each for the northern and southern
Peninsular. A team in principal consisted of a team leader, two assistant engineers and two-

three field technicians.

3.2.2 Field Survey

A field survey which involved field measurement, field interview, COﬂdlthﬂ rating,
photographing, and assessment of possible rehabilitation work was carried out at each bridge

site.

To assist the inspection team to carry out the ﬁeld survey, each team was supplied with
a set of inspection tools/eqmpment as hsted below.

- Measurement Equipment - 5m & SOm tapes, calipers, stringline with a 5kg coun_ter_':
weight, leveling lots, hammer and plumbob. '

- Recording Equipment - camera, blackboard, chalk
- Access Bquipment - rope, ladder, rubber boat, binoculars.

- Safety Equipment - life jackets, safety helmets, goggles, cotton gloves and first aid
kit.

. Field Measurement
Field measurements to detect defects such as a tilted substructure, '_local scouring, set-

tlement, abnormal deflection, were conducted. The measured results and defects de-
tected were noted in the field book, o

. Field Interview Survey

In order to confirm the data related to floods and detours, the Study Team interviewed
several local residents living in the vicinity of bridge site. All the information collected
through the field interview survey were recorded in the field notes.

. Damage Condition Rating

In the course of the visual inspection, it is essential to rate damage or defect in various

members as quantitative as possible so that comparison of a rating for the present and

consecutive year will show some indication of the development of damages in view of
~secular change.



To this end, a damage rating check list together with the damage rating criteria, which
was originally developed by the Ministry of Construction, Japan ©, was introduced 1nto
the Study after some modifications were made to meet the local Malaysian conditions.
. 'The blank forms for the damage rating check list and the damage rating criteria were
attached in the "Bridge Inspection, Maintenance and Rehabilitation Manual® as Annex-
C and Annex-F respectively.  All damages detected and degree of deterioration were
marked on the damage rating check list based on the field measurement resuits. .

Damage was graded into five ranks and ciiteria for damage rating in general were
defined below,

Rating - _ General Deﬁnition
‘1 No damage found and no maintenance required as the result of the
inspection.
2 Damage detected and it is necessary to record the condnmn for observa-
tion purposes
3 Damage detected is slightly critical and thus it is necessary to implement

routine maintenance work

4 - . Damage detected is critical and in a large part and thus it is necessary to
implement repair work or to conduct a detail inspection to determine
whether any rehabilitation works are required.

5 Being heavily and critically damaged, possibly affecting the safety of
traffic, it is necessary to implement an emergency temporary repair work
immediately or rehabilitation work without delay after provision of a
1oad limitation traffic sign.

LI Photagraphing

Every defect and deficiency detected during the inspection and general view of the
_bridge were photographed at each bridge site. To assist in identifying negatives or
photos, the bridge number written on the blackboard was also recorded in the photo-
graphs.

Bridge Inspection Manual ISSN 038668;!8)



3.3

and Phase II.

® Assessinent of Mamtenance and Rehabnhtatwn Work

With respect to the principal objectives of the Study, i.e. to prepare a bl lng rehabihta-
tion program covering 216 bridges and a manual on inspection, maintenance, and
rehabilitation works in Malaysia , assessment of the required maintenance and rehablh-
tation work was carried out for each bridge based on type and degree of damage detect-

field book.

()vérhll Bridge Rating

ed as well as possible causes of the damage. These results were then recorded in the

In order to comprehend the existing bridge condition and to prioritize bridges from
bridge safety and maintenance view points, it is useful to assign a simple figurative indicator to
each bridge based on the above two viewpoints, even though it is a coarse indication of the

bridge condition.

For this purpose, two types of figures, one indicating overall rating from the bridge
safety viewpoint and another indicating overall rating from the maintenance viewpoint were
presented in the Study. These overall ratings were worked out based on the weighted factors
which are the same factors used in the Bridge Management System (BMS) established by the
- Bridge Unit in JKR except for weighted factors of bearings, surfacing, and expansion joints.

Bridge Componeut Part

Abutment
Pier
Bearing
Beam/Girder
- Deck
Surfacing
Wingwall*
Expansion Joint
Railing
Drainage*
Bank Slope

® Motes Figure in () shows weighted factor originally used in BMS.

Weighte'd Factor .

1.0
1.0
0.7(0.2)
L0

0.8

0.5 (0.1)
0.5

0.5(0.2)

0.5
0.3
0.5

Bridge componant part marked with * is newly introduced in the Swdy.

These rating methods replaced the rough rating method applied in'the NALS Phase I

The detailed rating procedures from damage rating done at each’ bridge site to

the overall rating per bridge were explained in Chapter 3 of the "Bndge Inspectxon, Mainte-
nance, and Rehabilitation Manual.” . '









CHAPTER 4

FINDINGS OF VISUAL INSPECTIONS

4.1 General

Vlsual mspecnons were conducted on 100 brldges consisting of 95 federal bridges
selected from a total of 216 study bridges and five special bndges selected by GOM during
Phase I(A) of the study period. Taking into account the purpose of the Study and availability
of the relevant data in NALS, stresses on the bridge condition rating and on identification of
maintenance and rehabilitation methods for each bridge were placed in the inspection,

*This chapter "Findings of Visual Inspeétions" presents the general condition of the
bridges and detailed assessment of the visual inspection results which formed a basis for the
preparatlon of standard possible rehablhtatlon plans. :

The visual mspectwn results 1nciudmg the Study Team’s findmgs and recommendations'
for the five special bridges are presented separately in Appendix-G of Volume III. One result
of the findings was that the Yahya Petra Bridge has suffered inexplicable cracks which are -
required to be diagnosed in a detailed survey. Merdeka, Batu Pahat, Temerloh and Kuala
 Lepar bridges could survive their design life span provided some maintenance works such as
resurfacing of premix, jacketing of steel piles, replacement/repair of expansion joints, and
rem_oval of vegetation took place.

It is important to emphasize that one of the findings is that the NALS data have not
covered quantitative damage data, as originally anticipated, which are requisite in the feedback
of the inspection results to the discarded bridges for formulating the rehabilitation program
covering all the study bridges. Therefore, a supplemental bridge survey covering those
bridges was planned to be carried out in the succeeding stage.

4.2 General Condition of the Bridges Inspected
{1 Bridge .Condition Rating

_ _ Damages detected in vanous members were t1cked together with pattern, degree '

‘and extent of damage on the bndge condition checklist. Damage rating in each

" member, member rating, component part rating, and, finally, overall bridge rating

were carried out in accordance with the procedures stated in Chapter 3 of the "Bridge
Inspectlon Maintenance, and Rehablhtatmn Manuat".

4-1.
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Table 4-1 Summmary of Bridge Ratings for Selected 100 Bridges
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Figura in{ } Means bridge ratings from salety view point
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As a result of the above ratings, the overall bridge ratings from maintenance and
bridge safety view points as well as the component part rating of each bridge inspected
are summarized in Table 4-1.

(2) General Condition of Each Main Structural Member

Average part rating of each main structure is depicted in Figure 4-1, which
revealed the following findings regarding the general condition of each main structure.

Figure 4-1 Average Rating of Each Main Structure

AVERAGE. RATING

0.5 l

S o KRR ) R )z;
= ; : N 2 & R
COMCRETE SYEEL CONMGRETE STEEL ABUTHRENT PIER

BEAM 2EAM DECK BUCKLE .
PLATE

MAIN STRUCTURE

- Steel and concrete beams have deteriorated in advance as compared to other
bridge members. The deterioration of steel beams is quite remarkable.

- For bridge decks, concrete slab is in relatively better condition than steel buckle
plate, in fact the concrete deck slab is the most sound member among the oth-

ers.
3) Generai Bridge Condition of Each Bridge Type

The general bridge condition of each bridge type is indicated in Figure 4-2
which shows the average bridge rating of each bridge type.



Figure 4-2 Average Rating of Each Bridge Type

AVERAGE RATING

$88 ééc SBE PCB  RCB ﬁcs ir PRB
TYPE OF BRIDGE

- Steel beam buckle plate (SBB) is the most detenorated type of bridge among
other types of bndges _

- Reinforced concrete slab (RCS) and inverted “T" bndges are relatively in worse
condition as compared to others such as SBC, SBE and PRB.

- Prestressed concrete beam (PCB) bridges-are generally in good condition.
4.3 Detailed Assessment of Visual Inspection Results
4.3.1 Detailed -Assessnient of Visual Inspection Results from A Structural View Point
The purpose of the assessment is to studj( the general tendency bf fhe aamages' observed
in each bridge component of the study bridges based on the results of the damage condition

rating and to assist in the derivation of possible rehabilitation works which could .cope with
the corresponding damage in terms of type, degree and extent.

The rating results of each bridge member was further analyzed from several zispects.
The result of the analysis is presented in the form of a three dimensional graph with X-axis
indicating type of damage while Y and Z axis indicating specific damage ratio” and average

{. Specific damage ratio is defined as a percentage of the total number of bridges with a specific structural damage divided by the total

number of the bridges with the specific struetural member.

4-4



rating of specific damage(respectively. These graphs reveal clearly the present bridge
member condition for various types of bridges.

(1) Steel Beam/Girder

As i'r._ld_icated in Figure 4-3, a dominant type of damage in steel beam/girder is
corrosion and the degree of damage is likely to be in the advanced stage as indicated
by the average rating of 3.7. The reasons for the defects are due to not only improper
maintenance such as lack of repainting but also in some cases, structural problems such
as no drip check at soffit of slab, inadequate length of drainage pipe, no curb or no
cantilever slab. Moreover, abnormal noise, abnormal vibration, etc. observed could
also be caused by inadequate maintenance, hence aggravating section loss and deteriora-
tion.

- The possible rehabilitation work will require some reinforcement or partial
replacement for this type of advanced corrosion instead of the usual repainting.

Figure 4-3 Damage Ratio and Average Rating in Steel Beany/Girder

Note: (1) Corrosion

(6) Paint Deterioration
(23) Abnormal Roise
{24y Abnormal Vibration
(25) Abrorma! Deflection
(26) Deformation

3.7 3.6 -
TYPE OF DAWMAGE

1. Average waling of specific damage is defined as summation of the damage rating of a specific structural member of the bridges divided by
the total number of biidges with the specifis structural damage. ’



(2) Concrete Beam

Remarkable defects in concrete beams are cracks and flaking/rebar exposure as
shown in Figure 4-4, The damage taiio of flaking being higher than that of crack is most
likely caused by inadequate concrete cover and/or poor vibration due to improper con-
struction since the flaking/rebar exposure has been observed without cracks. Free lime
and water leakage which occurs mainly in IT and PRB beams at . the longitudinal joints
between girders indicate that connection between the precast g ‘girders is not rigid which
results in no transverse load distribution and water Ieakage through the joints.

The possible rehabilitation work for cracks or flaking could mainly be injection
or patching. In case of flexural cracks, ﬂakmg together with structural cracks or shear
cracks observed at small intervals, some reinforcement will be required for the rehabilita-

tion work.

Figure 4-4 Damage Ratio and Average Rating in Concrete Beams

Note: (7) Crack

(8) Flaking/Rebar Exposure
(%) Free Lime

(22) Water Leakage

(32) Defect
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(3) Steel Buckle Plate Slab

The dominant damage in steel buckle plate slabs as shown in Figure 4-5 is
corrosion which is similar to that found in steel beams. This type of slab is a simple
structure which was originally built of steel buckle plate with crusher run overlaid on the
plate together with asphalf concrete finish. In such construction it is easy for rainwater
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to penetrate into the slab which causes corrosion of the steel plate especially at the joints
between buckle plates and girders, which have corroded at an advanced stage.

Possible rehabilitation work for corroded steel buckle plate will be {ully studied
with due consideration of the above mentioned struciural problems. The rehabilitation
work, for instance, includes repainting after provision of weepholes as a short term
rehabilitation plan or replacement of the slab by appropriate type such as R.C. slab to
cope with the structural problem as a long term plan.

Figure 4-5 Damage Ratio and Average.Rating in Steel Buckle Plate Slabs
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Z TYPE OF DAMAGE

(@ R.C. Deck Slab

The dommant damage observed in R.C. deck slabs is also flaking/rebar exposure
which is the same as in ‘concrete beams. However, damage ratios for free lime and
cracks in R.C. slab are slightly less than those in concrete beam as shown in Figure 4-6.
It also indicates that the slabs are generally in fair condition and suffer only flaking/rebar

exposure at isolated areas.

Thus possible rehabilitation work could basically be inject_ion/patchin'g' for the
general defects observed in R.C. slab or bonding steel plate/shooting with rebars as
reinforcement for the exceptional cases.



Figure 4-6 Damage Ratio and Average Rating in R.C.Slabs
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Z TYPE OF DAMAGE

(5) Bearing

Out of 95 bridges covered by the visual inspections, only approximately 20% of
the bridges were provided with bearings.  About half of the bearings provided consist of
steel and the rest is made up of rubber bearing. Main type of damage in steel and rubber
bearings is corrosion and defect (material deterioration) which accounted for about 82%

and 13% respectively.

Even though the steel bearings have been corroded,they are still functional in
general. Thus it is presumed that repainting is adequate as a rehabilitation work for this

defect. In caseof defective rubber bearings, the cause or reason for material deteriora-
tion is investigated further during the detailed survey so that a suitable rehabilitation

work could be selected.
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Figure 4-7 Damage Ratio and Average Rating in Bearing
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(6) Abutment

~ 'The type of defects observed in abutments as shown in Figure 4-8 in decreasing
order are crack, wear/erosion, flaking and scouring. Even though various reasons can
be presumed for generation and development of a crack, it is obvious ‘that the cracks in
pile bent type abutment located near coastal lines are caused by chloride attack. Charac-
teristics of the pile bent type abutment are low cost and easy construction but usage of
these slender members which cause difficulties in keeping adequate cover and it is also
susceptible to environmental attacks because of its shape (i.e. larger circumfereniial area
compared with cross sectional area), These structural characteristics of pile bent abut-

ments could easily generate cracks once it is attacked by chioride.
Figure 4-8 Damage Ratio and Average Rating in Abutment
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_ On the other hand, it has been observed at a considerable number of concrete
piles have loss part of their cross section due to wearing. It seems that it could be caused
by poor quality concrete, some chemical attack, or abrasion by water containing sand

and fine gravel.

A possible rehabilitation method for the cracks due to drying shrinkage and for
partial flaking could be injection, patching, coating or shooting. In the case of cracks
and flaking due to progressive reasons such as chloride attack or carbonation and wear-
ing concrete, some reinforcement will be required such as surface lining or total lining.

(7) Pier

The type of damage in the pier structure tends to be the same as that for abut-
ments (refer to Figure 4-8 and 4-9) except for a higher ratio and heavier damage in terms
of crack in piers, since the type of piers in the study bridges is pile bent type, in general,
which is similar to abutments. In addition, piers are located in a more severe environ-
ment than abutments.

Possible rehabilitation plans for the piers could be more or less similar to those
for abutments. It is, however, presumed that reinforcement works will be dominant
instead of protection since the piers experienced more severe damage due to chloride
attack in general than the abufments. '

Figure 4-9 Damage Ratio and Average Rating in Piers .
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4
(8) Wingwall

The condition of the wingwalls is, gencfaily, fair since the dainage ratio of the
crack which is the most dominant type of damage for this type of member is only 16 %
as indicated in Figure 4-10. '
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Taking into account that the members of the wingwall are relatively massive,
injection or patching for rehabilitation work would be adequate for this type of damage.

Figure 4-10 Damage Ratio and Average Rating in Wingwalls
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(9) Railing
Steel tailing has been observed to have suffered deformation due to vehicle
impact, rupture, corrosion or paint deterioration to 9% to 18% of the total number of
‘railings inspected. Concrete railings suffered cracks, flaking or section loss of which the
ratios are 7% to 21% of the total as shown in Figure 4-11,

In the case of steel rallmgs poasﬂale rehabilitation works mclude partial re-
p}acement for major rupture and deformation or some reinforcement for minor deforma-
tion and rupture or protection by repainting for corrosion and paint deterioration. In the
case of concrete railings possible rehabilitation works such as partial replacement for

sectlon loss or injection/patching for crack/flaking will be required.

‘Figure 4-11 Damage Ratio and Average Rating in Railings
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(10) Pavement

As indicated in Figuré 4-12, the typical type of damage in surfacing are pave-
ment cracks, 26% of the damage ratio, settlement, 21% and potholes, 11%, which are
mainly observed at bridge approaches and less on the bridge deck surface .

The possible rehabilitation works will be patching for potholes and pavement
cracks, or overlay for settlement.

Figure 4-12 Damage Ratio and Average Rating in Pavements
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(11) Expansion Jjoint, Drainage, and Bank Slope Prot_ectién

Even though most of the joints have not been observed entirely since thick
overlays have been applied over the joints, water leakage observed from soffits was
detected on 59% of the bridges inspected. Moreover, most of the bridges have no drain-
age facility except for long span bridges where some drainage is provided. It is, howev-
er, observed that 50% of them are clogged and do not function at all. The number of -
bridges provided with bank slope protection is also very limited and 25% of them have

suffered scouring or erosion.
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Figure 4-13 Damage Ratio and Average Rating in Expansion Joint,
Drainage, and Bank Slope Protection
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Possible rehabilitation plans couid mamly be replacement or provision of these
bridge parts. Thus, it would be useful to introduce various rehabilitation plans for these
- bridge paris in a Manual to prevent or cope with these damages. .

4.3.2 Detailed Assessment of Visual Inspection Resnits from A Functional Viewpoi_nt

The evaluation items of a bridge from a functional viewpoint are trafﬁc capaclty ona
bridge, pedestrian flow capacnty, and bridge opening capagity, against flood flow. During
preliminary bridge assessment, the traffic capacity on each study bndge was calculated based
on the avaﬂable traffic data and it was checked against the ¢urrent demand volume. If the
former is more than the latter, then mdemng the carriageway is reqmred In the visual
inspection, the carriageway width of the study bridge and general traffic condition were
confirmed on site. In the assessment, 4 bridges as listed in Table 4-2 which are eguivalent to -
about 4% of the total 95 bridges were finally proposed for widening of the carriageway.

' Regarding to the necessity of adding a sidewalk, it was observed during the visual
inspection whether pedestnan flow sources such as mosques, schools and other public facili-
ties were Iocated in the vicinity of bridge. Based on the inspection results, 9 out of the 95
bridges require the adding sidewalk as listed in Table 4-2. On the other hand, based on the
interview survey to several local residents about river opening capacity, i.e. whether bridge
opening can accommeodate flood runoff discharge, 7- -bridges having inadequate bridge open-
ing were identified out of the 95 bridges inspected as listed in Table 4-2.
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Table 4-2 List of Bridges which are Inadequate from Functional Viewpoints

Type of Rehabilitation List of Bridge remarks
vorks of Defects

- Widéning of Carrisgeway 00567840, 00838100 {Ratio of traffic capacity to current} '
01800060, 01800670 |demand-is:greater than unity.

- Adding sidewalk 00159100, 00161140 [Bridge without sidewalk 1s located
00303890, 00313150 |close to town or public fac111t1es
00313520, 00358660
00521300, 00521710
01800060

- Inadequate bridge opening| 00304390, 00346740 Bridge opening is inadequate to
00365860, 00546560 (cater for flood flow.

00838100, 02305970 '
05300960 '

4.4 Preparation of Standard Possible Rehabilitation Plans

Standard possible rehabilitation plans for each main bridge component part from struc-
tural and functional viewpoints were prepared based on detected damages in terms of type,
degree, and extent and reference was also made to rehablhtatlon works performed in Malaysm
as well as in Japan so as to present comprehensive rehabilitation works.

4.4.1 Standard Possible Rehabilitation Plans from A“Stmctural Viewpoint

At the beginning of the Study, conceivable rehabilitation plans broadly divided into
protection, reinforcement and replacement for each bridge component were prepared and
assigned 10 the 216 study bridges based mainly on the review of bridge inventory sheets
prepared by NALS. This study formed the bases for selection of the representative 95
bridges for visual inspection in terms of a rehabilitation plan, cons;dermg final feedback of
the study results to the remaining bridges. :

Consequently, the visual inspection results which revealed various damagcs in terms of
type, degree and extent assisted the Team to concretize the conceivable rehabilitation plans
and to derive a standard possible rehabilitation method for each bridge component, It is,
however, necessary to assess definitive reasons for the damage detected and to evaluate
several rehabilitation methods in detail from construction cost, construction period, construc-
tion easiness and traffic diversion easiness viewpoints before assigning the optimum reha-
bilitation method for each bridge component. '

Therefore, standard possible rehabilitation methods illustrated i in Append1x~H could be
used as a reference in the preliminary design. It should be noted that standard possible
rehabilitation method for secondary bridge components such as pavement, railing, and expan-
sion joints was not presented since their rehabilitation method is relatively simple and has
limited alternatives.
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4.4.2 Standard Possible Rehabilitation Method from A Functional Viewpoint

For standard possible rehabilitatian'xnétl\ods from a functional view point, i.e. widening
carriageways, adding sidewalks, _raiSing grades or extension of bridges, several alternatives
can be counsidered but depend on the type of bridge, river condition at the bridge site and
geologiCal condition, in general. Therefore, it is necessary to conduct a comparative study
for selection of the optimum rehabilitation method in the preliminary design.

' F_or reference in the preli'minary design, the standard possible rehabilitation methed for
widening the carriageway, adding a sidewalk and raising grades are listed in Appendix-H.
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| CHAPTER 5
SELECTION OF BRIDGES FOR DETAILED SURVEY

51 Generai

In line with the set up methodology, the main purposes of this chapter are to select 20
typical bridges out of the 95 federal bridges for detailed structural survey and to select 5
pridges out of those 20 bridges for a full scale Ioadmg test based on the visual inspection re~

sults.

The detailed survey results on the 20 bridges were used to carry out preliminary reha-
blhtatlon design of these bridges and to reflect in formulating the maintenance and rehabilita-
tion program of the remaining study bridges as well as in preparation of the inspection, main-
tenance, and rehabilitation: manu_al while the primary purpose of full scale loading test is to
estimate structural resi_dual loading capacity of main bridge component parts which could be
used in preliminary structural analysis.

5.2 Selection of 2.0 Bridges for Detailed Survey
5. 2 1 Selection Procedure for 20 Bndges for Detailed Survey

. Outof the ﬁve specnal bridges requested by GOM, for visual inspections, the necessny
o carrying out a detailed survey was judged only for Sultan Yahya Petra Bridge at Kota
Bharu. Moreover, GOM requested that a defailed survey be conducted for one bridge in
each Sabah and Sarawak from a total of 30 bridges inspected.

Consequently, 20 bridges which Were originally planned to be selected for a detailed survey
from a total of 95 bridges were reduced to 17 bridges after subtracting the above 3 bridges.

The selection procédure for the 20 bridges for detailed survey is charted in Figure 5—1.

_ F:rst of all for the selection, an assxgnment criteria of possible rehabilitation plans was
is established and possible rehabilitation plans were assigned after referring to type, degree,
and extent ot the damage rated to each main bridge part.

_ The 95 bridges are. classxﬁed into the same bridge material and the same bridge age
group and then the welghted percentage of bridge . number in terms of each bridge material
and age group was worked out against the 95 bridges. By using the same screening criteria
as applied in the selection of 95 bridges for visual inspection, representative bridges having a



abilitation plans were generally selected within the specific

large number of possible reh
ion system for each bridge material and age

number calculated by a proportional representat
group.

Figore 5-1 Selection Procedures of 20 Bridges for Detailed Survey
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1 Y
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In the end, 17 bridges selected through the above exercise were combined with the 3
special bridges to form the 20 bridges for detailed survey. ' '

5.2.2 Assignment Criteria and Assignment of Possible R_ehabilitation Plan

Taking into account the main study objective which is to formulate a maintenance and
rehabilitation program covering all the 216 study bridges, it is crucial for selection that 17
bridges should cover dominant rehabilitation works, so that the survey results of the 17
bridges will be fully utilized in formulating a rehabilitation program for the remaining
bridges. o B



To this end, it is necessary to assign possible rehabilitation plans to each of the 95
bridges based on a certain criteria derived from the visual inspection results and then to select
representattve bridges which have a large number of possible rehabilitation plans. For thlS
purpose, referring to standard possible rehabilitation plans prepared in Chapter 4 as well as
the condition rating results carried out in the visual inspection, a criteria ruling relationship
petween a possible rehabilitation plan and corresponding damage type, degree, and extent of
each main bridge component was established for each concrete and steel member. The crite-
ria for steel and concrete members are shown in Table 5-1 and 5-2 respectively.

efefring to Tables 5-1 & 5-2, possible rehabilitation plans were assigned to each

bridge based on the condition rating results of each main bricige component.

ass1gnmerlt to all the 95 bridges 1s shown in Appendix-1.

A result of the

Table 5-1 Assngmnent Criteria of Possible Rehabllntatmn Plans for Main Steel Companents

[ Typeof ' Damﬁon_omanege Darnoge _ Main Bridge Stesl Comgonent
Damages | Pottm | Dogroo | Extert | Rating || WanBeam || GuckioPime ||  Bessog || v !
{1} Carrosian Section Loss] Widely 4 Relnforcement(SBAF) | | Reinforcement(DCRE) | | Protection(®PF} | | Relnfofcement(SPRF)
: Locally] 4 Roinforcement{SBRAF) | [ ReinforcementGHF) | | Prctecton[BPR) | | Reinforcement{SPRF)
Surace Ausy Widely | 4 Protection(88PR) ProtectonDSPR) Protecion®PR) Protection(SPPR)
Locally 3 . Protection(SAPRY ProtactionDSPRY | Protection{BPR) Protection(SPPR)
{2} Steai Crack Detected 4 Reirforeement(SEBRF) | | ReinforcementDCAF) Reinforcament(SPRF)
| No 0 . - - . . -
{4) Falling Off ’ 'Mmy 4 ‘Protection{SBPA) ProtectionDSPR) Protection{BPR) Protection(SPPR)
. . Afew 3 - Protaston(SBPA) Protection(0SPR) . Protection(BPR} Protection{SPPA) |
{5) Stocl Auplure T Betected 4 Reirforcememni{SBnar) Replacemerd{BRPY
' Mo Q : - . — .
(8) Paint Came off Videly 3 Protection(SBPR) .Protection[DSPR) Prptactioﬁ{BPH) Protection(SPPR)
Deterioration Locally 2 - - - -~
Colow Widely 2 - - - -
. changed | Locay] “1- | - i - _ - -
{22) Water Loal(/ Detected 4 Protection{DSOR) Protection(BPR)
Ponding Weler Mo 9 - L -
(23) shnarmal Detacted 4 | ReiforcementisBAF) Reinforcement (SPAF)
Noise No 1 o - -
| (24} Abomal Detected | 4 Reirdorcement(SBAF)
Vibration No . ] -
{25) Abnormal | Detocted -4, Reinforcement(SBAF)
| Defiection | | No o : -
{26) Deformation Remarksblal . - 4 Reinforcament(S8AF) | | Reinforcement(DCRF) Reirforcement{SPRF)
T Shght 2. - R I - ; o -
| @) sedimeny Remiarksble a Protection(BPR)
_Vegetstion Slight = | ) 2 ) - i
(2#) Setfemnent Remarksbla . 4. | Protection(BPR) ReinforcementPFRF)
Slight -3 T . Reipforcement(PRRF)
Eoow Remarksble 4 Reinforcement(PFAF)
— ] Shight 3 Heinforcement(PFRF)
(31} Seouring Direct Remarkobla -4 Protection(PFPR)
i ’ © | 'slight. .- 4 Protection[PFPR)
Pite, Remarkable 4 Protection(PFPR)
| - |Caisson | slight ' 3 Protection(PFRA)
{33) Erosien Aemakeble 4 -
. Stght 8 — el



Table 5-2 Assignment Criteria of Possible Rehabilitation Pians

for Main Concrete Components

Type of Dafirgton of Damage Dernage Maln Bildgs Concrate Gomponent 7
Damagped Patiern [)oénsu Extant Ratlng L Msln Baam ; 1___ Dack Slab j [_Mwbw)i L Ahubnantj I_______ . _3
i7) Cracke Critcet  |Wide Uine Intsevel « SOom 4 Roén!ormam(cm ' Rsin!ofoanwnm‘-ﬂﬂ Relnforcﬁmo:ﬁt?ﬂf)
[Intervel > S0cm 4 | Protection[CEOR) Protectian{APR) Prataction{PPRy
Halt Uns I_l—n;wd < mud 3 Protecton(CBRR) Protecton{APH) ProtectonFPE)
Interval > 50cm 3 Protscion{CEPR} Psotadonw?o Protecton{ePR)
Gl;.;ica! Wide Lne Intwrval < SPamt 4 Protactan{CERR) Plo\.ic\icnw?-:) Piolecior{PPRY
Interval > S0cm K] Protacon{CEPR) Peetection(APR) Protecton(PPR)
Hait Line Interval < $0cm 2 - -
S " }intorval > B0om 1, | - | - -
o Fiois - Rebrar Corroded L‘@.‘ff_:’.g_'_ Stegm] & RairtotcenanCBRF) | | RelaiotomnoniiDCR) Reintxcament(ARF} ﬂaltdotwnanqél:ﬂ
Rebar axpogura Aos <& l.eqm 3 Protecticn{CEBPR} Protecton(DCPR) Puotecton{APR) ProtectionPPRy
FleMingOny |Mea>0abboam] 3 ) Protcion0WR Pratacton{OGPRY Protaction(APR ProtectionPPR)
Aea <ol leqmt - 2 - - - . i -
@ Free Lims }Qaa =8 &_1_ g a4 Pratecion{CEPR) PuotactansDOFRY Pi {APA) . :" ion(FPR)
Arga < 0.1 & T.eqm 3. Protectien{CEPR) _Pruhcioﬂ(DCPR) Protacion{APR) Proteciion{PP#)
{1t WearErosien Up o 1eba Mas? l.eqm 4 : Relnforcemaent(ARF} Roln(atuemam(Pﬁ’)
Area < §.sqm 3 Hates ; — 0.1 8qm for Subsucture ProtecionldPH) Pratecion(PPH)
Coyaring Only | Ass > 1.8qm 3 — 0.01 sggm for S@a'wudut Piotesdon{APTG Protection(PPR)
Ares < 1ogm 2 — -
(12} Shippiog off Dutected 4 Raglacomant(DCRP)
Ko o ) -
(14) Slab Crack |2 Wayn | Rust Ugud Inteevad < Stom 4 Beinforcemant{DCRF)
. irtorvel > $0om 4 | Rsinforcirnerd (DCRF}
VWater Lazk Irterval < S0cm 4 . Reirduréement{DCRF)
Intacvd > 50am. k] Prolchon{DCPR)
Crack Only Irtarval < E6cm 3. Pretacton{DCPRY
o rtecval > 500m 2 R -
1¥ay fiust Liguid Intaread < 50cm 3 Protac€on{TCPR)
irtervad > S0cm 3 Protecion{DCPR}
Wator Lk trtervel < S0om 3 Protecton({DCPR)
intecval > 500m 2 3 -
Crack Only interval < SGcm 2 -
| Interval > $0cm 2 -
(21} Dotericraon Yidsly 4 Protactan(CEPR) Pratacton{PCPR) Protection{APR) Pr.otoc!iona’-‘Pg)_ﬁi
- Lacally 3 ProtecioniCBER) Provacton{DCPR) PiotacioniAPRY ProtacienfFPi)
(22} Water Leak) Detactod N q Prolection{CBPH} Prowcian(DCGPR) Pratecton{& R} I ProtecdoalAPR) Protection{PFH}
__Pnndng\’!’ahr No B - ~ - . - - -
(24} Abnomnnt | Osteciad 4 Ruinfolcement{CBRF)
| Vibradca Ho o & -
{25) Abnormal  Dotectad 4 Ruirdorcamet{GBRF)
Delecion Ho [ L -
(26) Deforrnaton Remarkable e 4 Rsplacemert{BRP,
1 ) Shght N 2 -
{27) SocEmen! Resneskable 3 Protection(®F R}
}_ Vogw.aig}__‘_r St Ao z | - .

(28) Settement Ramakeble s [ Retntorcememiar aFY | ReinforcementPFAF)
e Blight a - . .
(29) Abrormat Remarkable 4 Relrtorcemett(AFAF)| | BeinforcamantiPFRF)

Hovemart Shght 3 - -
{20} DF Ramarkable A Reinforcoment(AF AF])| | Reinforcamant(PF RF)
Shght 3 0 - -
£11) Scawing Cirsed  [Aemarkable 4 Protecton{AFPR) Pretection{FFPRY}
Sight 4 Protacion{AFPH) Puotectien{PFPR)
pie,  |Ramarkable 4 fratéciantFPR) || Protecton@Fes)
_ _ jCnissen jSlight |3 . Protecton{AfPR) | | ProtectaniPFPR) -
(32) Dafect Remarkeble 4 Pictecion({COPH) Raplacanent(BRP
P I e S "
{33) Erosion Remarkebla _ 4 I Protection{BSPR)
Slight a _ B




§.2.3 Setting of Screening Criteria
(1) Bridge Grouping

_ Bridge construction materials mainly consist of prestressed concrete, reinforced
concrete and steel, while bridge age was divided into three age groups, before 1945,
between 1946 to 1974, and after 1975.

On the other hand, a maintenance and rehabilitation plan is closely related to
the construction material, bridge type and bridge age. It depends on type, degree, and
extent of damage observed on the bridge material. Thus the 95 bridges were classified
into the same bridge construction material and the same bridge age group in order to
select representative bridges by a pmportmna,l representatmn system

Percentage of bndges in terms of construction material and age group was
calculated against the total number of 95 bridges and then a figure indicating the
number of bridges to be selected from the same bridge construction material and age -

- group was worked out by mulﬂplymg the percentage of each material and age group by
17.

The number and pcrcenta‘gé of the bridge for each material and age group
against a total of 95 bridges and 17 bridges to be selected are listed in Table 3-3.

Table 5-3 Number and Percentage for Each Bridge Material and Age:Group

_age{  Befare 1945 1946 to 1974 - Total
Group - - s -

' ' Ko, of |% of {#o. of |No. of |¥% of |No. of |Mo. of 1% of jHo. of
tonst. Bridges| the [Bridges|Bridges| the [Bridges|Bridges| the |Bridges
Materiat . -jupon 95 |GrouplUpon 17|Upon $516roupiUpon 17 Upon 95| GroupiUpon tz

steel . 12 [12.6 2 32 [33.7 5 o - |46.3 7

Prestressed | 0 ( 0f 0 13 37| 4 13 {13.7] 4

Concrete ) )
Reinforced 6 |63 1 32 3.7 5 8 400 | &
Concrete
TOTAL 18 18.9 3 77 |8%.7 14 95 100.07 17
Notz: “The figure below decimal in no’s of steel & RC bridges against 17 wes omitted. Balance due to this omission was

added in the number of PC bridge in view of bridge imporfance,
(2) Setting of Screening Criteria

~ In selection of a representative bridge for detailed survey, it is essential to
choose a bridge which covers major types of possible rehabilitation plan not only from
structural but from functional viewpoint.



Taking into account of the above principle, a representative bridge within the
same bridge material and age group which has a large number of major possible reha-
bilitation plans is firstly selected. The next representative bridge of which possible
rehabilitation plans are not covered in the earlier selected bridge is subsequently select-
ed. The selection with this criteria is carried out until the number of the bridges select-
ed has been reached proportionate number of bridges for each construction material and

age group.
5.2.4 Selection Results for 20 Bridges for Detailed Survey

Through the above exercise, 17 representaiive bridges were selected and the results are
shown in Appendix-I. The statistics of the 17 selected bridges in terms of bridge type and
age group were charted in Figure 5-2, which indicated that proportion of each bridge group
on the 17 bridges selected is more or less the same as on the 95 bridges.

Figure 5-2 Statistics of the 17 Bridges Selected - |

Percentage of 17 Selected Bridges Percentage of 17 Selecied Bridgés
by type of construction by age group
PCB (7.6%) T 59%)

SBC (11.8%)
BEFORE 1945 (i7.6%)
17.6

‘ "' RCS (1).1%)

. PRB (59%)
SBB (17.6%) SBG (3.9%)

Finally 17 bridges selected and 3 special bridges formed the 20 bridges for detailed
survey as listed in Table 5-4 and of which locations are shown in Figure 5-3. '



Table 5-4 List of the 20 Bridges Selected for the Detailed Survey

_.M_N_;ﬁl

T o YEAR | STUDY | CAPA- | MAX, | NO. | BRIDGE
HO. KEY STATE DISTAIGT § BUALY | CATE- | SIY | span | oF [ LENGTH TYPE OF BRIDGE
U — - GORY LEC . LB ]
1| oot14020 JOHOR | SEGAMAT | 1955 | 38 STAL 643] 2 12.86 ﬂmme(i ConcreteBesm |
2 :0(_)181 140 | - PERAK |  KINTA ' 1950 3 STAL e77{ 2 | 19n ﬁel | Beam BucklePlate
a | ocotessio PERAK |LATMATANG| 1035 | 3 | sTAL | 1072 1 10.72| Stesl Box Girder
| ] - o n +Reinforced Concrete Beam
4 - 00297200 PAHANG KUANTAN 960 3 STAL 890 ) 3 26.70| Stecl Beam R.C.Slab
] - . : ﬁ__ﬁ_| +Reinforeed Concrete Beam
5 | 00317000 | PAHANG AROMPIN | 1974 3 MTAL [ 4s78] 9 .| @972 Prestréssad Concrete Beam
T 00319110 PAHAN:G ‘ROMPIN 1862 3 S8AL 30461 7 121.95| Prestressed ComyeleBéam |
WFTO;SMBGO TRENGGANU | KEMAMAN | " 1855 3 STAL | 1210] 3 36.14] Reinforced Cancreta Beam
[—:Mr_o——oméuo TRENGGANU | DUNGUN o3} 8 staL_| a0s0] B | 16225 Prestressed Concrete Baam
r_MQ— 00520850 | MELAKA | | JASIN 1850 3 STAL | 427] 1 4.27| Encased Steel Beam
nere | ssuaicon KeEangor| 18 | 3 | ma | esof 1 60| Reinforced Concrete Beam
1 00543080 | SELANGOR |K.SELANGOR| 1969 3 sTAL | 1064l 3 30.94[ Reinforced Conerete Sieb (Hollow)
[ 12 | oossasso | PERAK | ManuNG | 1o72 | 3 sTAL | 1407] @ 41.59| Pretensionied nvéited Tee Beam
1@ | ovosereso | PERAK KINTA 1g60 | -3 staL | sosl 2 1212} Precast Renlorced Concrots Baam
[ 14 | ocosmsso | KELANTAN | KUALAKRAL | 1080 | 3 sTaL |- 4sal 3 13.71] Reirforced Concrete Slab
s | osooere | Joron  {Bawesrat| ter9 2 | ssa | oazrl| 3 4.77] Stesi Bearn Buckle Plate |
A1 GRE0A340 ! PERAK BTG PADANG! 1850 3 STAL 497¢ 1 4.9_3: Steed Beam Buckl‘a Plata
| 17 | osemao PERAX  |BTGPADANG | 1950 1 a staL | 1aes) 3 23.18| Stesl Beam .G Sisb
17 Bridges
=< SPECIAL Bridges » >
- — :
1 - SABAH | PENAMPANG | 1984 | - - 2570, 3 |  50.t0] Steel Beam RC.Slb
2 - sanawaK | savsmanan | 1ess | - - 1080 5 | 71.0| stect BsamRC.S1eb
3. | C0371000 | KELANTAN [KOTABHSRU{ 1862 | - . a000| 20 840.00 | Rteiréorced Gonerete Boam
3 Bridges
 Grand Tota 20 Brdgss
in additon to the doove, the Study Tearm is requested to investigate Teason of the delacts end countermeasure
i required for the following bridges.
: venn | sTuoY | cAPA | MAX. | No. | BEIDGE | TYPE T
NO. KEY STATE | DIBTRICT |BUILT | CATE- | GV | SPAN | OF [LENGTH | OF | DETECTED DEFECTS
] | B - GoRY oo |seanl g leRiee :
|1 | 00512080 JOHOR iegs | . 3 STAL- | 1130) 8 30.22f ACB | Grackon Abutment )
2 aoioiaig - KEDAH 1970 K] STAL 30.52 3 48.60f £CB Deterioratad Rubber
' ' o Bearing
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Figure 5-3 Location Map of the 20 Bridges Selected |
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5.3 Selection of Bridges for Loading Test
5.3.1 Setting of Screening Criteria

In order fo select 5 bridges' for the loading test from the 20 bridges selected for detailed
survey, the 20 bridges were evaluated from the following viewpoints.

(1) Availability of Detour

For the duration of loading test, it is necessary to close road where the bridge is
located and to cater for the existing traffic flow by provision of detour road. Thus
information about the availability of a detour road was collected during the period of
visual inspection from the JKR district office or from local residences living around the
bridge site. The data collected for the bridges selected are tabulated in Table 5-5.

- ‘The evaluation criteria for the avajl_labi'lity of a detour was set up as follows;

L Availability of Detour Rating
Ava\{able ardd length af detaur ruad less than 10 km Very _Gnod
Ava_ll.able 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) Traific Volume

Traffic volume on the bridgeto be selected mdwates the degree of difficulty in terms of
traffic control dunng the period of preparation and implementation of the loading test.
Thus traffic volume (16 hr) obtained from "Traffic Volume Malaysia 1988 1989"
issued by HPU, is listed in Table 5 5 for each bridge.

Evaluation cntena of trafﬁc volume was set up as follows;

_Traffic Volume (16 Hrs) Rating

0 < TV < 3,000 | Very Good

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




(3) Clearance of Working Space

- Clearance between, the soffit of girder/slab up to water or ground level' governs
workability of the loading test. Thus the clearance height of each bridge was taken
from data stated in the NALS mventory card and are tabulated in Table 5-5.

Evaluation criteria of bridge clearance for working space was set up‘as follows;

Reight of Clearance {m} Rating
2.5 < H 1 Very Good
1.7 < H < 2.5 Good
1.0 < W < 1.7 Fair
< 1.0 Bad

(4) Applicability of the Test Resnlts

It is essential that the loading test results of a bridge should reflect the load

carrying capacity of the other same bridge types. Thus a representative bridge having
standard bridge dimension and no critical structural defects shall be selected as the

bridge for the loading test.

Evaluation criteria for the applicability of the test results to the other same type
of bridges was set up as follows;

[ B X
Applicability of the Test Result Rating

Type of 8ridge ) Reason

Thickness of slab and fts type of material utdely vary
SEB and thus experimental values resulting from load test - Fair
could not be appliceble to other SBB bridge L

SBG This type of bridge is oniy one out of the 216 study . Bad
bridaes. Thus no epplicability at all.

Homdgeneity of cnﬁpoéition degree between steet and
SBE concrete widely vary, depending on working load and . Fair
quality of mateiriai. Thus applicability is tess.

Homogeneity of composition degree between in place and
1T & PRB precast ‘concrete governing transversal toad distribu- fair
tion also vary, dependlng on quality of the materlals
Thus applicability is less.

RCB, PCB & SBC | Applicability of the test results of these brldges to | Very Good
the ather same type is very reliable.

In addition to the above, a skew bridge which presents sophisticated stress dis-
tribution was rated as "Bad" as it was not applicable to other bridges.
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5.3.2 Selection Results of the Bridges from Loading Tests

~ In order to sele_ét the bridges for a loading test based on the quantitative evaluation of
the 20 bridges, the qualitative rating results such as "Very Good", "Good", "Fair" and "Bad"
are converted into the corresponding basic point as set up as follows;

aualitative Rating | Basic Point
Very Good - 5
Good . [
Fair 3
Bad _ : i

The basic point for each of the 4 evaluation items per bridge was then added to obtain
the total points for the bridge. The.lower number of total points indicates the lower appro-
priateness of the bridge for the loading test, while the higher the number shows the more
appropriate bridge. Although the obtained total points are not of an exact order, they do
indicate the general order in which the bridges fall concerning the appropriateness for a
loading test.

Based on Table 5-6 showing the quantitative rating results as well as considering acces-
sibility to the bridge location and availability of parking space, the following bridges were
finally selected for the loading test. :

KEY STATE  DISIRICT  BRIDGETYPE

237200 "PAHANG KUANTAN SBC & RCB
S 319110 . PAHANG ROMPIN PCB & PCB
834850 KELANTAN KUALA KRAI RCS

The above selectmn results showed that loading test would be conducted at 3 bridge
sites for 5 bridges consisting of 1- steel beam with RC slab, 1-reinforced concrete beam, 2-
prestressed concrete beam and |-reinforced concrete slab.
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Table 5-5 Evaluation of the 20 Bridges for the Loading Test

NOTE: * Special bridges Gfwhich rehabilitation pinn will be prepared individually

o TYPR WAk %o, | BMDGE | YRAK | AVAILABILIEY | 16 HOURS |CLEARANCE]
No. | kmy STATE * DISTRICT OF sPAN| OF |LENGTH | BulE OF TRAFFIC | BELOW’
| smwenekewy | oy {sean| . on DETOUR (kM) | VOLUME [ GIRDER (M)
1 |oondez0_jONOR SBOAMAT ReB (90) | sas| 2 1285 | 1955 ] Awilable_(90) 7760 1.33
3 loowstido lPERAK KINTA SBB 0y 1 el 2| 1981|1950 | MotAwmilable (~-) 13460 276 J
3 |oo1g6510_) FERAK LRT MATANG | SBG + RCB_ (30 }*i| 1072 1 1072 1935|  Avilable (20) o[ 2
|4 |o;37200 | PAKANG KUARTAN  |sBC+RCB (o0) | 8s0| 3| . 2670| 1960  Awnilsbls (10) 12600 240
5 |e0n17000 | PAHANG ROMPIN rCcB @) | 4s38] - o] 39232 1974 | Nt Available (~~) 540 7.92
s |ooaeiio | PANANG ROMPIN ren ©0)¢2| 46| 7| 1195 1962 | Not Available (=) “vrse 6.82
7 |00341800 JTRENGGANU |KEMAMAN | RCB @) | 1210] 3| asaal 1935  Availabls (26) Bo30) 149
5 [00345740 | TRENGGANU | DUNGUN pcs (0)*2) so| 9|  15226] 1973 | Mot Aveilable (- -) 8190 2.80 -
| o |oosasso | MELAKA JASIN SBE @) | am 1 427 1eso]  Avaliable (5) 13900 144
| 10 |00546360 [ SELANGOR | KSELANGOR | RCB ) .| sx 1 630] 193]  awilable (3) 7980] o080 |
11 ] 00516950 | SELANGOR [KSFLANGOW | Res(H) (0 | 106a] 3] 3084 1969| Awailable Q1) 7950 3.50
12 |o0ssas8n | PERAK MANJUNG T ¢5) | wor] 3| ause| 92| Availble (40 10520 2.30
13 60367840 |PHRAK - |KINTA PRE @0y 3 686l 2 2iz] 1960 | - Available (10) 20300 1.08
14 |00s3s850 [KELANTAN |KUALAERAT | RCS o) | s63f 3 1371 1950]  Awilable (30) 1000 3.43
15 |oseowzn jioHOR BATU PAHAT | SBD @o) | am 1 477|  1w019]  Available (40) 23660 109 |
16 |0sa03e | PERAK BTG PADANG |- SBB o) | oam 1 401|  1950] availadle (35) 4290 La |
|17 _|ossonz0 | pERAK BTG PADANG | SBC @s) |oes| 3| 2sas]  u9st| Mot Awilable (- ) 5000 6.50
LA . SABAH PENAMPANG | SBC (o) | smj 3 sea0] | 1984} Awdlable (10) - -~ 560
19 * SARAWAK | SAMARAHAN | SBC @0y | 19a0[ 5| 7160 1965 | Noy Available (——) - 7,10
20 * | 00371000 |KELANTAN | K.BAHRU RCB ©0) | ®o0] 20|  smoe]|  1962|  Awailable (120) 34000 g0 |

*1 Widensd by RCB
*2 2 girders types

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

- Lt wne | no. | BRIDGE | VEAR | AVABABRATY | 16HR | CLEARANGE | armuicapndTy | ToTAL FINAL
KO KEY STAIR DWTRICT oF cepxt | o 1 1EMGTH |BURT or TRAFFIC BELOW TOOTHER FOINT | SELECTION
BRIDGE o | sram ()] DETOUR YOLUME GIRGER BRIDOES
mEW) (PO (fomy | (rONT) (ORI
1 | ool4520 § joHoR SEGAMAT ACE (50} [ I It Gy PR W5 15 -
2 | GOLSLI40 | perak | KINTA Sk {50 ) art ] e R Bil} F(5) o (Y Fil} 12 -
3 | 00168510 | FERAR LRTMATANG {550+ RCB (R 1% LX) . an) s o P} VG i% B{l} ] -
4 | 00237200 | PanANG KUANTAN SBC+ RCB W) [ 3 #N| 190 Vo {5 B3 Il VG (5 ¥ SBLECTED
5 | 00317000 | PanANG ROMPIV K8 1) Tt 3 wRr| B Bh Gy va (5 VG (9 15 -
6 | DIBIHID [ PARANG ROMPIN ] {9} Et 7 riss| 16 Bl ] VO (9 VG (Y 3] SEiLECTER
7 | 00341800 | TREKGGANU | KEMAMAN RCP {56 ) 1210 3 | . 18 a g P (i) %) Va () 13 -
8 | COB46740 | TRENGOANU | DUNGUN LI ? el W By - B3y vom | vaen “ -
9 005‘35&50 MELAKA JASHE S22 {50) T ] W 1550 v iY Py : F(H - P} u. ~
10 | 00544560 | SELANGOR KIELAMGOR | RCE () 530 1 sl 1, vo (V)] Gy B(1) V3 (5 15 -
Il | O0556930 | SELANGOR KSELANGOR | ROS(H) (%0} 10et | 2 I G{) ap a3 L] s -
12 | 00543230 | PRERAX MANFUNG 43 (£33 e s_l_ ws| om G4} F(3) G B{l 12 -
E3 | Q0367840 | PRRAK KINTA FR2 (%) £06 H 12| 1 Vo (5 B(l) PR {3 1] -
18] 9083-5550 KELANTAN | KUALAKRA1 | R(3 {90} 461 3 (k4] 1%5 o) - Q{f va (9 ‘P(!} 16 SELECTED
15 | 05001090 | JOHOR BETUPANKY | 3tB %) [N ' An] o a{d) (1) 7Y Fu) o -
16 | NS&BILD | FERAK BTU PADANC | 53D (%} 457 1 | Dm G (§) a i) R(3} P L) -
17 1 eswaiz0 | reRAK BTOPADANG | 32T (75) 1123 1 1118 199 Bl a8 vy B{lj n“ -
18 * _SABAH YENAMPANG | $BC {50} 257 3 sodof  1se VG (9) - voip] Va5 1% -
19« - SAPAWAK SAMARAHAN | SBC (90 ) 12.09 5 L - VG (5 Vi3 13) 15 -
20+] 0D¥NI050 | KELANTAN KOTABANRY | RCB () 30.00 - 80| 1962 B {1} BN va {5} NO{S) 2 -
NOTE : * Special bridgos of which sehabiiistion plan will be prepared individually
v Wideped by RCB
*2 2 girders types

VG: VaryGood G:Good F:Fair

8: Bed
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 CHAPTER 6
TOPOGRAPIIC SURVEY

6.1 . General

Prior to the commencement of the topographic survey, an extensive data collection
exercise/desk study was carried out on 216 bridges with condition rating 3, 4, or study catego-
1y of SSAL. Although an enormous volume of data had been gathered, topographic survey
data for the selected 20 bridge sites in Peninsular Malaysia were not available. However,
simple bridge site plans and river cross-sectional profiles were available for the 2 selected
bridges in Sabah and Sarawak. This available topographic data can be utilized in conjunction
with the supplemental field survey conducted by the Study Team. As a result, a topographic
survey was only carried out on the 18 selected bridges located in Peninsular Malaysia. The
location map and the extent of topographic survey for the selectcd bridges i is given in Fzgure 6-
1 and Table 6-1, respecuvely '

Thc topographic survey is part of the overall detailed engmeenng ﬁeid survey Th:s
detailed engineering information is required to enable preliminary engineering design, cost
estimation and plannmg for the mamtenance and rehablhtatlon of bridges.

6.2 Objes:ﬁves

_ The primary purpose of the. topograpiuc survey is to visualize and illustrate the levels

and contours of the surrounding land and river relative to the bridge. The positions of the
bndge sites were tied to their respective State Soldner-Cassini Coordinate Systems, while the
level control was referenced to the government benchmarks establish by the Survey Depart-
ment, This topographic survey is essential since it provides the basic data for the following
works - : '

* Hydraulics analysis.
% Determination of local scour and the extent of rehabilitation and maintenance

required for the river bank and scour protection.
Structural analysis of the substructure.
Stratigrapy of the subsoil refative to the topography of the land.
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