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PREFACE

In response to a request from the Govemment of Malays:a the Government of Japan
decided to conduct the study on the Maintenance and Rehabilitation of Bridges in Malaysia and
entrusted the study to the Japan International Cooperanon Agency (JICA).

}ICA sent to Malaysm a study team headed by Mr. Hisashi OHSHIMA from N1pp0n
Koei Co., Ltd three times between September 1990 and October 1992.

_ The team held dxscussmns with ofﬁmals concerned of the Government of Malaysia, and
conducted field surveys at the study area. After the team returned to Japan, further studies
were made and the present leport was prepa.red

1 hope that this report w111 contribute to the promotion of the pro_]ect and to the en-
hancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government
of Malaysia for their close cooperation extended to the team,

December 1992

Kensuke Yanagiva

President
Japan International Cooperation Agency
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Photos of Typical Construction Type and Defects

1. Steel Beam with Buckle Plate Bridge (SBB)

ORI S £ R ’ e

Cross Section

Lamination of Lower Flange Corrosion of Web Plate and Sediment
' s Accumuiation on Lower Flange

2, Steel Beam with Concrete Deck Slab Bridge (SBC)

Paint Deterioration - Two-Way Cracks on Deck Slab Soffit

(1)






Photos of Typical Construction Type and Defects

‘3. Reinforced Concrete Beam Bridge (RCB)

General View

Flaking and Rebar Exposure

4. Reinforced Concrete Slab Bridge (RCS)

iy

General View

ARl 4 )

Flaking and Rebar Exposure . Water Leakage and Flaking

( 2)






Photos of Typical Construction Type and Defects
Precast Reinforced Concrete Beam Bridge (PRB)

General View

Free Lime and Water Leakage between Beams Flaking and Rebar Exposure

Prestressed Concrete Beam Bridge (PCB)

General View

- - B L N
Exposed P.C. Tendon.on Beam Web Reber Exposure on Deck Soffit

(3)







Photos of Typical Construction Type and Defects

7. Pretensioned Inverted Tee Beam Bridge (IT)

General View

- w2

Free Lime and Water Leakage between Beams Exposed P.C. Tendon on Beam
Soffit

8. Encased Steel Beam Bridge (SBE)

(General View

Exposed Lower Flaage of Steel Beam Flaking and Rebar Exposure on Deck Soffit

( 4)






Photos of Typical Construction Type and Defecis

9. Pile Bent Type Abutment and Fier

- : o

Abrasion due to Acid Attack -

10.  Wall Type Pier

Y

cl_xeral iew

' _Flak'ing and Rebar Exposure Vertical Crack on Wall

{ 5)






- of'_Jap ,;(GOJ) dec1ded;to conduct' the: Study on the Mamtenance and Rehablhtatmn of Bndges o

-~ in Malaysia (the Study} ceordingly, the Japan International Cooperatlon Agency (JICA),
the offigial agency respo :

: 'GOJ orgamzed a Stucly;:’l‘ea\'

- Malaysia in September 19¢

Inception Re;}ort After't 1y seven months ‘the Study ‘was. ccmpleted in December 1992

" with the submlssmn of the: Fmal pcrt and the Bndcve Ins;;ecﬁcn Mamtenance and Rahabxh— '
" tanon Manual e : u |

tozjimpiement the Study. ‘The Study Team was dxspatched to’

'nance and rehabﬂltanon program’ for bndges in Peninsular Maiaysm and: (2) Te estabhsh a

for:the unplementatmn of technical coopezanon programs of = |

o émd the Study ofﬁcmily cemmenced w1th the submissmn of the ST |

Thc pnnczpai ab;ecnves of the Stu{iy are twofoid (l) To dcvclop a systematic mmnte~ Co

manuai for mspectmn mamtenance a.nd rehablhtation work covenng all the typical bndges m S

S Malaysm

_ _',Mal sia w1th condxnon ratmg glven

Substandard ‘Axie Toad (SSAL). The Study also included 30: selected Federal bndges in Sabah"

by the National Axle Load Study (NALS) as 3 (defined
- ay bndge with significant’ defect), 4 (in structnrally dangercus condition) or stidy catego of -

and Sarawak: and_-40 selected State bndges in the States of Perak, Selangor, and Negeri Sembi- - R

. lan'wnh-_-the aim

of: conducung vxsuai mspecnon and reﬂecung the mspectmn rcsulis mto the' S

- In the:Study,
3-_the_ : 1a1n ﬁeld surveys undertaken were as follows

Vlsual insp

selected by GOM, and for 70 bridges selected by GOM which~
tmned“'abb isual. mspecmm carried out ‘at each bridge site involved measurement

posmble rehabilitation ‘plans. 2

2 _-survey for 20 bﬂdges consmtmg of 1’7 bndges out of the 95 seiected -
ut ‘of ithe five SpﬁClal bndges and one brldge each in Sabah and' o
the 30. bri ges'mspected " The: detailed’ structural survey ‘included- topo—
- graphlc survey, subso11 and water mvest;gatmn, and river hydrologlcai survey. In
.+, addition to these field surveys, full'scale brldge 1oadmg tests were carned out for a" L
L ."-tota.l of five spans at three d;ffcrent bndge sites, o - S

an extenswe data coﬂachﬁn exerc1se and ﬁeld survey were camed out and e o

tion for 190 bndges consnstmg ot 95 selected out of the above 216 bridges e
;made up'o '130 ederal’ bndges in Sabah and Sarawak; and 40 State bridges as men-

- survey, field interviews; damage condmon ratmg, photographmg, and assessment of - RN



- Supplemental bndge survey was alsu camed eut fer a tutal o;‘: 19‘> bndges sirice NALS -
_did not cover the quantitative damage data of these bndges, as, ongmally annclpated ot

- These bridges consisted of 121 bndges whlch were: dlscarded for the visual :nspectlon .
“and 78 brxdges which were v1sually 1nspected but- d:searded for. the detaﬂed struc't'u'ral
~survey. The purpose of the supplementai survey ‘was_to obtain the brxdge data, for "

X plannmg mamtenance and: rehabmmtmn programs, covering, all the study bridges, ie to

- _f'measure the extent of damage, to: ldennfy rehab:htatmn method and to estlmate the_' _
- work quantity. Tn- the supplemental bridge. survey, it was: found that 11 study: brzdges'.z;_'
have been replaced and 2 study bridges have no defects Thus the tutal numher of the s

216 study bndges was reduced to 203 bndges

S -Based on the mformatlon coliected ihrough the abeve ﬁeld sufvey, assessmen ._works:':’"
k fos: the study bndges were carned out from structural, functional and hydrauhc viewpoints ‘to- -
‘identify and diagriose all defects so that smtable rehabilitamn methods can be selected to effec-.; 7

| ; 'twely recnfy the cause. of the defects

Assessment from the sts:uctural v1ewpomt \vxded mte two categones, o1 :
detenoranen and the other is load’ carrvmg cag ity The material deteneration assessment?_
was carried out thfo‘-igh the v1sua1 mspecuen ‘while. the assessment of load carrymg capacuy;
was carried out through structural analysis for- only 20 representauve bndges to identify which
‘structural member is: inadequate or adequate in“carrying "Long Term Axle Load: (LTAL)"
toading.. The results of the structural analytic- assessment for fhie respective bndge%;types wcre’
© used o estimate adequacy of the 1oad carrymg capacuy ef structurai members m 'th ref
same bndge types - - : :

The bndge funcuonal assessment was camed,out m terms of trafﬁc capaelty, pedestrx __
= ,ﬂow capacﬁy, and hridge opening capaezty “Traffic. capacity of each study 'undge ‘Was. evaluat—;.-
- ed by means of comparison between the calculated total service: ‘flow rate in both. d)rectzons L

“and the present-total traffic volume at traffic: count station near the bridge obtained from’
- "Trafﬁc Volume: Ma}aysxa“ Pedestrian flow capacxty on each. study bndge was aiso ‘gval

" based on whether a bridge without s1dewa1ks s located-m rhai area’or not or its prommlty-
with public facilities such - as schools, hOSplta]S mosques

other: Eandmarks to the bridge,

| ' Bridge opening: capacuy was also assessed to determine whether it ¢an accommodate flood
runoff discharge through interview. surveys with residents hvmg near.the' bndge site -and also. -

based on.the flood mformanon collected from each Dramage & Irngation Department (DID)_’-'--;
District office. S i

The assessment from hydrauhc v1ewpomt for each study bndge was carned out through -

firm the mam wai‘er course and o evaluate whether the rlverbed is nszng or Iowenng Fur- o
thermore, hydrologlcal analysis for-the selected major bridges was also carried ‘out fo theoreti-. =~

cally estimate the magnitude of ﬂoods the ﬂow capaclty of the nver at’ brldge site. and the
'fiood level at the bndge site. W SR oD L R




f:.;; Basex’.i em dlagnosxs of aii the defects 1dem1f;ed through the abﬂve exercises such as
N structutal functlonal and hydrauhc assessments, smtable rehabilitation methods were selected 7
¢ ;member, r,ﬁafzh defectwe bndge Accordmgly, lhe work quannty of each -

et 'uratedibmdge memher ot to- strengthen a bndge me.mher which: has madequate load carry-
i apaczty, whzie the functional rehabliztatlon work is to improve the bridge function by -
‘ -‘;r'w1denmg camageways, adding Sidewalks, or ralsmg bndge grades, The hydraulic rehabilita- e
tion. method is mamly to protect river banks or fiver beds in the v1c1mty of abutments and river i

';_piymg the estlmated work quantlty and the correspondmg u‘nrwpnce ahalyzed The tetal" i
ering the 203 study bndges was estlmated at M$58£148 mﬁhon.-- S

) !:':Vei-ume'MalaySia 1998 whﬂe the esumated progect cost wétss convérted to ecenonuc,,coét by o

.+ using the authorized average conversion factor (CF) of - related works published by the "Eco- i
S .nomlc Plannmg Umt The tanglbie beneﬁts accrued from the bndge rehablhtatzon and,, ST

97 %ﬂ of the 203 study bndges, are economically v1able in. 1994 =
_:The 6 remammg bndg__ X falso substantialiy feasible in. 1999 duc to enhancmg an mternal o
rate of retum by tetardmg tha rehablhtatlon for 5 years R PN S




PAR’I‘ B: CGNCLUSION

5 I Necessi tg of B Qg gr n;e anc ,gnd RQ__ _ahgl_riaj_on

The gmwth of the transport and commumcatmn sector ‘especrally the road network mf
the road transport subsector; has been’ piayrng an nnportant part inthe natwnal growth and
econofmic expansion of the- country On the toad network bridges are key ‘clements becaus
their strategrc locatmn arrd the adverse consequences when their capacrty lS 1mpa1red

S Out of the 216 study bridges, 34 (15 7%) were constructed before 1945 and _8{},;___'
:'_(83 3%) were built between 1946 and 1974, On the type ‘of ‘construction, 76 (3‘5 2%) are- steel -
. beam buckle plate (SBB) bridges. which’ have major- structural?'and majntenance probiems e
. Hence, the agrng and madequate toad carrying capacity: of .thes "'rrciges are one of the most
_pctennal problems Moreover, the raprd growth of. total trafﬁc' 'olume and mcreasc m the,_ :
 traffic loads require bridge wrde-nng and an increase in the bri ‘load ‘carrying capacity To:

~make matters worse as revealed' in the Study, river water: and air pol trpr_rhave aggravated*-}_ :
‘de‘tenoratron of the bndge matenals due to chemrcal atta(,k chlonde attack as. "eil as ca:bcna~

In order to prevcnt the adverse consequences such as a loss ef trafﬁc safety and

" in ‘via}ayﬁra as a matter of urgency

| B—2 Im 'lemenr ‘tlon of the:Pro _ '- e '_

viable and the 1mp1ementat10n of a bndge rehablh' on__;pro;ect'covenng all thc bndges shouldfii;
be carried out within. the earliest possible trme, in conformmg with’ the Government pehcy. 8
emphasized in the *Sixth Maiaysra Plan 1991- 1995“ - The: total: pro_rect cost. covermg 2113' o
brrdges amounis to M$ 58. 148 mrlhon December 1991 pnce levels ‘as shown below : i

: C'oriét'rrit':-tibﬁ' Costﬁ 4 5. 4 23

‘Engineering . “Cost. . 4543 e
_Admlnlstratlon Costg‘_:-s._.-_,: i J_. 363
Contingemey - - 6814 S




o m}zfi"f C: RE(‘OMMENDATI{}NS

C ngig;; mglemen_mtzgg

It is’ reaommended that the bndga mamtenance and rehablhtanon covermg a total of -
£ 203 brzdges, deﬁned as_“A Pro;ect", shall be lmplemented based on .the foilowmg reasons

(1) - All of :the study bndges have suffered various distresses or damages and L
- some of them are in critical condition;
{n) ““Those: bndges can be. lmproved by mamiy usmg standard rehablhtatlon or.

o jstrengzhenmg techmques
(111) e

-~"-The €conomic: evaluatmn results mdlcate that the pro_]ect is economlcally
'_hzghiy feasible; - . '

;_:_ prepare the totai pmject cost

W1th censxderatlon of the Govemment $ ﬁnancnai arrangsment capablhty as weli as 3
urgency of tha pmject 1mplementatmn the foliowmg kev aspects are. racommended

The pr t- covcnng 203 bndges shall. be davxded mto ﬁve packages, S
----_;The construction of the first package shall be commenced in early. 1994; and

+ The Govemmem of Malaysla, prasumably, has enough ﬁnanc1al capabﬂlty to- Tie

S .('??i): - In principle, each package shall be completed within one Malays1an ﬁscal e

' '-.year and the pmjcct be compieted by the end of 1998

o '7 (1): Nwd to Ehmmate Desi_gn d :Constructmn Def‘z01enc1es in Ncw Bndges :

PR -'The study rcsults revealed thaf vanous deﬁcmncms observed in the study bndges e
”,mciuded the deﬁcxencxes due to :mproper bndge des:gn and constructlon 1t is; ‘there- =~ - -
o '-3'::71'_.7:,fere, obvious that these. deﬁcxencxes should be eliminated in new brldge demgn and -

‘canstmg,non otherwzse the workload of the mamtenance and rehahliitaaon will never -
RS be reduced in the future : : - :

i In’ order to ehmmat": those "-hcxencxes the fellowmg measures shouid be takerz _ :

o Standard design of apptopnatw types cf superstmctures covermg span length from
.0 10m to 40m and typical design of several types of substructures shall be estab-
i =hed and appllcatwn of these standard desxgn shali he msumtmnahzed naticn

w;bndge plannm bndge tYPG se!ectmn span al‘raﬂgcment determmanon of
.7 total bridge length and finish- grade shall be carefuily exammed especmlly from
- -__',inver h)'dmiﬂglcal and hydrduhc vxewpomts 1 ;




- A comprehenstve bridge des&gn nnnual mcludmg constructlon detailq aﬂd ereohon'_" :
_/construction methods sh'ill be prcplred g T .

- .T he Bndge Unit in JKR should be mve the authority to revzew and to approve aﬂ &
' .the bndge demgns under JKR }unsdlctlon L e

. The JKR s mam.gement and supervmon ‘toam for bndge construction should be "g:'
strengthened and pay more attenhon to: quahty controi of the work v -

(2 ?Need to Estabhsh a Sohd Grgamzauon for Bndge Management and to Impiemem ;
o Systematlc Bndge Inspectmn, Mamtenanca, and Rehabxi:tauon : . B

_ As stressed in Part B Conclusmn, there is ciearly a need to carry out systemat—'i_ -
Soie bndge mspectmn mamtenance, and’ rehablhtatloa which are’ oniy part of a bmad_-. .
panoply of the measures from the moment 2 bridge is-opened to. trafﬁc CA succ_e., ful
bridge: mspectfon mamtenance and rehabilitation, however w:li to a conmderable_ i
" extent rely on the orgamzatxonal managenal and tra:mng asp cts of the operation SE
Therefore, the. followmgs are recommended i T S

- The Bndge Umt in JKR should be glven the authonty to oversee alI the act;vmes' : !
_ 'related to bndge mspectlon, _mmntenance and rchabmtanon and be respons:bie for-_ o

: bndge management under IkR junsdmtmn

Coo ’1‘he State JKR should be rcsponsxble for management of thc rehablhtatlon ork =
~while each District Office is responsible for Implementation of superfiua! ’and G
' penodlcal bndgc mspectlon and routme hndge mmntenance A : o

- All the mspocnon results and the mamtenance and rehabxhtanon records should bej{
_centrahzed in the JKR Bndge Management System ' N - ST

- To enhance the JKR engmeers and techmcian s capabllny.whlch in: tun dzrectly
- affects the quahty of work a professmnal trammg should be camod out penodical- e

R Quahﬁed Bndge Inspectors Regxstrat:on shouid be mtroduced m the nanonal bndge i'k E .
mspecnon system S0 that thcy can mamtam a professzonal mmd A Y

- Frequent personnel tumovers must be av01ded so that work.mg on"a bndgc mspoc
© tion and mamtenance team does not become merely a steppmg stone to anoth
job. : RTINS RPN R e .

- A bndge xnspectlon mamtenance and rehab}htation budget should be separately B
- ~allocated from- the road mamtenance X e
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CHAPTER 1

INTRODUCTION

11 | Project B_ackgrouiid :

The growth of the transport and communication sector, especially the road’ network in
the road transport sub-sector, is supportmg the national growth and economic expansion of
Malaysm :

_ In the late 19th century a proper road network did not exist, only primitive roads in the
_form of bridle paths and bullock cart tracks exist in Peninsular Malaysia. Rapid development
of roads began in the early 1900s with the development of the rubber industry as where more
roads had to be built to link the rubber production centers to major towns and ports. In 1813
about 3,000km of metaled road had been constructed. The development of roads, which
serves tin and rubber industry, continued until mid 1950s.. In 1957 Malaysia achieved its
independence and the Government of Malaysia (hereinafter called "GOM") changes its policy
to diversify its economy and to reduce its dependence on the world market for tin and rubber.
Since then Malaysia has experienced tremendous economic growth. In 1966 GOM introduced
the first 5 year plan where more emphasis was put towards providing a larger and better road
network. As at 1988 a total of about 40,600km of paved roads and approximately 4,500
bndges“’had been built.

With the existence of better roads and rapid economic growth, the number of vehicles
has increased very rapidly. The average rate of increase in the number of vehicles registered
in Malaysia is about 10.7% annually. Traffic census carried out in 1988 revealed that about
16% of the vehicles on Federal Roads consisted of medium and heavy lorries while buses
made up of 2.4% of the traffic.® Annual average daily traffic on some stretches of Federal
Roads is as high as 101,500 vehicles per day. A sharp increase in the volume of traffic and
overloading together with introduction of large scale and heavier vehicles have caused many
roads to be inadequate in capacity and in need of frequent maintenance.

L. Data Source s MALAYSIAN ROAD, General Information 1950

2. Duia Source:  Annual Statistical Bullctin 1988



Realizing the need for a rational transport pdlicy, GOM carried out a National Axle
Load Study (hereinafter called "NALS") in 1985. Phase I of the study was completed in 1987
while Phase Il of the study has also béen completed in 1991, The aim of the study was to
review the present trucking industry so that a more economical system of road transportation.
could be established. In order to carry out the study a knowledge on the strength and general
structural condition of all the bridges in the study roads was necessary, The old bridge nven-
tory of Federal Roads was produced from 1972 to 1974 and it was partially .updated in 1978,
This old inventory was found to be incomplete as quite a number of smaller bridges were not
recorded adequately and the inventory was not regularly updated. Since the old inventory was
incomplete, inspection and data gathering exercise for all the bridges on Federal Roads includ-
ed in the study had to be carried out by NALS. A new bridge inventory and bridge cards for
each bridge located on the study roads were then produced by NALS.

During phase T & 11 of NALS it was discovered that quite a number of bridges had-
been in distress either due to overloading, deficient structural members, deteriorated bridge
parts, and improper maintenance practice. Some of the bridges had been found to have dete-
riorated beyond economic repair while a significant number of bridges require urgent mainte-
nance and rehabilitation. The study also revealed that the current maintenance practice, such as
excessive overlaying of premix on bridge deck and "non-designed” bridge modification, is
detrimental to the “structure”.- NALS recommended to GOM various action to be taken with
regard to bridges. The mosi significant recommendations were:- : |

- The Bridge Unit should be given the authority to oversee the engineering deSign
and detailing of all works and to centralize the bridge management, .

- The bridges identified as being in an unsafe condition (rating as "3") and some
bridges which have been rated as substandard axle load (SSAL) carrying capacity
should be replaced as a matter of urgency.

- The many bridges suffering significant defects (rating as "'_3“) and ideﬁtiﬁéd-as-
being in a dangerous condition (rating as "4") or SSAL should be upgraded
before they become structurally deficient. : ‘ o

- All new bridges should be designed to the recommended bridge loading standard
which is the basis of the Long Term Axle Load Policy. - : .

- A regular system of inspecting bridges should be established.

 To this end, GOM gave high priority to the bridge maintenance and rehabilitation and -
the establishment of systematic bridge inspection. The Public Works Department (translated as
Jabatan Kerja Raya into Malay which is abbreviated to JKR) representing GOM responded to
part of the recommendation by taking the following steps: | |



- Setting up a Bridge Management Section in the Bridge Unit of JKR.

- Development and establishment of a Bridge Management System (hereinafter call
"BMS u) ’

- Replaccmeﬂt of the bndges rated as "S" and some bndges wh:ch had been rated
- as SSAL.

1.2 Study.Background and Objectives

Rccogmzmg the necessity. to "strengthen™ BMS and the importance of maintenance and
rehablhtauon works of bridges in Malaysia, GOM requested the Government of Japan (herein-
after called "GOI™) to provide assistance for a study for this purpose. In response to the re-
quest of GOM,. GOJ decided to conduct the Study on the Maintenance and Rehabilitation of
Bridges in Malaysia and entrusted the Study to the Japan International Cooperation Agency
(hereinafter called "JICA"), the official agency responsible for the implementation of technical
cooperatlon programs of GOJ.

- Accordingly; JICA dispatched a prehmmary study team headed by Mr. Isamu Takuwa
to Malaysia from 13th February 1990 to 24th February 1990. The agreement on the Scope- of
Work for the Study (hereinafter called "S/W") was signed between the Economic Planning

Unit ¢heretnafter called "EPU") representing GOM and JICA on 23rd February 1990. Subse-
quently JICA organized an advisory commitiee and a study team in August 1990 to conduct the
Study The Study Team was then dispatched to Malaysia on 6th September. 199()

The pnnc;ple ob]ectzves of the Study are two fold:-

1. To develop a systematic mamtenancc and rchabilitation program for bridges in
Peninsular Maldysxa

2y  To estabhsh a manual of inspection, maintenance, and rehabilitation work cover-
ing all the typical bridges in Malaysia.

In addition to the above; the Study includes providing practical training to JKR coun-
terparts in field inspection techniques, bridge loading test and assessment techniques on the re-
quired maintenance and rehabilitation method for various types of defective structural mem-
bers.

i.3 Scope of the Study
o The Study covers all the bndges located along the federal roads on the Peninsular with
- condition rating 3, 4, or study category of SSAL (Substandard Axle Load) by NALS, the 30

selected federal bridges in Sabah and Sarawak and the 40 selected bridges in the States of
Perak, Selangor and Negeri Sembilan.
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The Study on the federal bridges on the Peninsular includes the following:

To collect and to review available data and related information.

- To conduct visual inspection covering a maximum of 100 typical bridges.

- To conduct detailed survey of a maximum of 20 :typical bridges including loading
test for a maximum of 5 bridges and to carry out preliminary rehabilitation de-

sign.

- To prepare rehabilitation and maintenance program with cost estimate and
economic analysis for all bridges rated 3, 4 or SSAL by NALS.

- To reflect the above study results mto a bndge 1nspect10n, maintenance and
rehabilitation manual '

The Study on the federal bridges in Sabah and Sarawak includes the following:- -

- To conduct visual inspections to over a maximum of 15 bridges in Sabah and a
maximum of 15 bridges in Sarawak and to prepare visual inspection reports

- To conduct detailed survey of a few selected bridges and to carry out prehmmary
rehabilitation design, and :

- To reflect the result of inspection and des1gn mto a bndge mspectmn mainte-
nance and rehabilitation manual.

The purposes of the Study on State bridges on the Peninsular are to introduce field
inspection techniques and inspection recording methods and to recommend required
maintenance and rehabilitation work for each bridge: The study includes the following:-

- To conduct visual inspection covering'a maximum of 40 .bridges in the State of
Perak (10), Selangor (20), and Negeri Sembilan (10) and to prcpare visual in-
spection reports and

- To reflect the inspection results into a bridge inspection, maintenance, and reha-
bilitation manual.

1.4 Work Flow and Major Work Items

The Study was broadly divided into three main phases: Phase I - Visual Inspection and
Selection of 20 Representative Bridges, Phase II - Detailed Engineering Survey and Prepara-
tion of Implementation Program and Phase I1T - Submission of the Draft Final Report and -
completion of Final Report. Each main phase was further subdivided into two stages which



involve work in Malaysia and Japan, which is indicated by the suffix (A) and (B) respectively.
Main work items during each phase are summarized as follows:
o Piiaée I. (A) Study : Selection _of IOf) bridge.§ .and Visual Inspection
0 Phase T (B) Study : Setting of Evaluétion Criteria and Selection of 20 bridges

o Phase Il (A) Study : Detailed Survey, Preliminary Design, and Planning of
Maintenance & Rehabilitation Work

0 Phase Il (B) Study : Cost Estimate, Fconomic Evaluation, and Implementation
Programming

o Phase III (A) S”tudy : Pfeparation of Draft Manual and Draft Final Report

0. Phase III (B) Study : Completion and submission of Final Report and Manual

The flow chart of the work program and the interrelations of the above main work
items are depicted in Rigure 1-1, :

The nimber of study bridges at each f:hase and the relationship between the above work
items and the bridge categories consisting of the federal bridges in the Peninsular, the federal
bridge in Sabah and Sarawak, and the state bridges are shown in Figure 1-2.

1.5 Study Organizatidn _

To facilitate and ensure the smooth conduct of the Study, GOM set up a Steering
Committee chaired by the Director of Infrastructure and Utilities Section in the Economic
Planning Unit (EPU) and a Technical Committee led by the Director of Roads Branch in the
Public Works Department (JKR).

The Public Works Department acted as the counterpart agency to the Study Team and
also as a coordination body between the Government Agencies concerned. A Counterpart
Team comprising five members from the Bridge Unit in JKR was formed headed by the
Senior Assistant Director of the Bridge Unit.

On the other hand JICA orgamzed an Advisory Committee consisting of three mem-
bers who provuied adwce and guidance to ensure proper execution of the Study, and a Study
Team comprising nine ‘specialists headed by Mr. Hisashi Ohshima of Nippon Koei Co., Ltd.,

- Team Leader, to carry out the Study on the Maintenance and Rehabilitation of Bridges m
Malaysm
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The interrelationships between the above mentioned Committees and Teams are shown
in Figure 1-3.

Figure 1-3 Study Organization

STEERING COMMITTEE ] 1 € A
TECHNICAL COMMITTEE ADVISORY COMMITTEE
COUNTERPART TEAM STUDY  TEAM

Members of the Steering Committee, Technical Committee, Counterpaft Team, JICA, -
Advisory Committee, and Study Team are listed in Appendix-A.

1.6 Composition of Final Report
~ The final report contains summarized findings and recommendéti@n,- followed by the
results of all the works carried out including field survey, all the structural assessment, cost
estimates, and economic evaluation.
The final report consists of four volumes as listed below:
Volume I Executive Summary
Volume II  Main Text
Volume Il Appendixes

Volume IV Drawings

In addition to the above, a bridge inspection, maintenance and rehablhtatlon manual
was prepared as a separate booklet and submitted to GOM.



1.7 Major Meetings Held

During the whole study period, the following major meetings were held in Malaysia
and the minutes of each meeting is attached in Appendix-B.

Meeting | Date Main Subjects
The First "Technical Committee September 10, 1990 The Inception Report
The First Steering Committee  September 12, 1990 The Inception Report
The Second Technical Committee December 18, 1990 The Progress Report &

' Visual Inspection Report
The_*i‘hi_rd Technical Committee September 19, 1991 The Interim Report (I)
The Second ~ Steering Committee  September 23, 1991 The Interim Report (I)
The Fourth  Technical Committee Maréh 7, 1992 'The Interim Report (1I)
The Third Steering Commitiee March 11, 1992 - The Interim Report (1f)
The Fifth  Technical Committee October 6, 1992 Draft Final Report

'- & Manual
The Fourth  Steering Committee  October 9, 1992 Draft Final Report
& Manual

1-0
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