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Phasell | LIl IS OB | #1400 | 198748 TV v THRHEOHCE

(L, BEE ~19904 |&
AN S A N BT | PWDoHPU (GERBH

BEBR) o |ER) RS HEERS

Phasell |4/, #3572 M| % 400 [19904E 1Pl v v 4 v 7HFOAEH
&
TULACTFOAFNLY
1v b
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R4-2 WREERIDIDIH

mo® E B BRm (%) | % # # =
19 4BEMMORD 91/ (9. 4) |&®
1945~197AE0MKE | 6804 (70. 4) |HAHS
197 AEDIEOMS 1958 (20. 2) |HAR~WQHBH®
®4-3 2AVEBELDIAM BA-4 RAAVERLDHN
2 v | REM (%) 2 VB FAE O Ty
1 | 466(48.1) g - 5 503 (52.1)
a 218(22.8) 5 - 10 284 (30.4)
3 188(17.4) 10 - 15 108 (11.2)
4 42( 4.4) 15 - 20 73 ( 7.6)
5 25( 2.6) 20 - 25 | 3¢ (3.1)
3 12¢ 1.2) 26 - 30 18 (1.7)
7 13¢C 1.3 30 - 35 - 25 ( 3.8)
8 5( 0.5) 35 - 40 11 (1.1)
g 5( 0.5) 40 -~ 45 4 ( 0.4)
10 Bk 13C 1,3) 45 - 50 8 (0.8)
50 Bt 10 ( 1.0
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£A-5 HMEENCIB5H

K& ® g i L

I. Reinforced Concrete Arch (RC7—F4) 1 0.1
2. Reinforcec Concrete Box Girder (R CHiKiKE) 10D
3. Precast Reinforced Concrete Beam (P CHit&) 133 (13.8)
4. Reinforced Concrete Slab (R C ) 100 (10.4)
5. Reinforced Concrete Beam + Siab (R C#ﬁ*ﬁ“kﬁﬁhﬁ) 137 (14.2)
B. Encased Steel Bean 18 ( 1.9)
7. Steel Box Girder (MM 2 (0.2)
8. Steel Beam and Concrete Slab (SHHi+ R CHRK) 28 ( 2.7
9. Steel Beam and Buckle Plate 80 ( 6.2)
10. Steel Truss (M 5 24%) 2(0.2)
11. Steel Arch (S 7 — F1%) 1 ¢0.1)
12. Steel Trough 1 (0.1
13. Timber (AH) 2 (0.3)
14. Kasonry(Clapper) (FA8) 1 C0.1)
15. Masonry(Arch) (T (v —F30) ) 22 ( 2.3)
16. Prestressed Concrete Inverted Tee (P C THU4R) 100 (10.4)
17. Prestressed Concrete Beam(Precast) ' 71 ( 7.3)

(PCm*ﬁ\ 7’1/#‘1’?\]‘) :
18. Prestressed Concrete Beaw (cast in place) 8 ( 0.8)

- (PCHIFE. B 5)

Armco Culvert

Reiforced Concrete Box :

Precast Concrete Box A — b 371 (38.4)

Precast Concrete Pipe

D8
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#4-6 BMSORHAR

WMo EUSS

M o ST~ 3 IS fth it
A M A A

1 {Highway maintenance improvement 83.9 83.9
progras (23.1) (23.D

2 Replacement of timber and 26.1 21.6
sub-standard bridges ( 9.5) ( 9.5

3 Trdck weight control program 11.8 -11.8
( 3.8 ( 3.8)

4 ilighway improvements 61.2 61.2
( 21.9) ( 21.9)

b Road safety improvement proguran 28.8 28.8
( 7.9 ¢ 7.9

6 [¥eight-bridges 6.9 6.9
( 5.3 ( 5.3
7 Cuputer hardware and sofiware 1.1 1.1
(0.9 C 0.9

8 |Consulting sevices, technical 13.1 {1 13.1
assistance and training (10.831C 10.8)
1562.0 62.0 14.2 | 228.2
(50.8)|C21.2[(11. D 83.2)

A O ORFUMMED OBWS
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(2) %% ol 1% & Edﬁ

TUA 7 OB RMEE R Urban Road & Rural Roed &RV SH, B
4-8 ¢&K4-9 ‘uﬂ"?‘{-‘)@&:ﬁo'cmﬁo

#® 4-8 GEOXETRIC  DESIGH CRITERIA  FOR - URBAN  ROADS

GH_STANDAREG S us U4 3 .14 0 LU,
; Eggésg CéNTROL FULL PARTL AL PATIAL PATIAL / HIL HIL : HIL
- il
3 TERRAIN - -t w1 ot omjr 0 mI g gt o mI o mi n m
4 DESIGK SPEED ku/he|100 80 60| 80 60 50j 70 60 ~50[ 60 50 0] 50 40 30[ 49 30 z0[ 40 30 20
5 LAHE T1DEH. x 3.5 3.50 3.25 3.00 2.75 5.00z 4508
5. SHOULGER ¥IDTH » §3.0 3.0 2.5(3.0 3.0 2,5]3.0 2.5 2.002.5 2.0 p.3]2.0 1.5 1.5/1.5 1.5 L8[1.5 1.5 1.5
7 SHOULBER WIDTHCKIHINUN) .| x i.0 i-0 1.0 0.5 8.5 - 0.5 - 0.5
8 HEDIAH YIDTHCNININUK) 1+ |40 3.5 3.0[3.0 2.5 2.0[2.5 20 1.5]2.0 1.5 i.0 H/A LI N/A
$ NEOIAK TIOTH{DESIRALBLE) | « [12.0 8.0 6.0[3.0 8.5 4.0]7.5 5.0 3.0[6.0 £.0 2.0 Wi N [
10 KARGINAL STRLP YEOHT ' 0.50 . - 0.50 - 0.25 0.25 0.00 .00 0.00
11 NINIAUN DESERYE YVIDTH . §0 50 10{30} 30(20) 20 12 12
12 NINIXUX RADIDS a 465 280 150280 IS0 100[2i0 (50 100[350 j60  6o[100 60 35] 60 35 15| 88 35 15
13 WAX[XUX SUPERELEVATION  [Rstio 0.06 0.08 0.08 0.06 0.08 0.06 0.08
4 KAXIRUX GRADE(DESIRABLE) | X 3a_ 4. 8¢ 5 sl 's s 7 & 1 8 1 & 9l 1 8 of 7 & 3§
1S XAXINUX GRADECALLOTABELY [ % & 1 8 1 & 9] 8 9 1008 10 12w 1z 15[10 12 sl e 1z a8
|6 STDPPING SIGRT DISTAKCEs*| = 205 40 85|H40 85  65]415 85 65| &5 65 48] 65 45 30| 45 30 20} 45 30 %0
£7 PASSING SEGHE DISTANCEvs | a2 A/ 550 450, 350(500 450 350[450 350 300350 300. 250|300 250 200{300 250 200

HFL - NOT EPPLIGABLE

z - TOTAL BIDTH OF PA VEWERT

(} - RESERVE TIDTH DEP ENDANT ON CATEGORY OF 80AD
e~ AINERUN

®4-8 GEOMETRIC  DESIGN CRITER]A FOR  RURAL  R0ADS

t DESIGN STAHARED -1 58 RS Re g3 RZ 81 Rl:

-2 AccEss covreo R N BULE 1. PARTIAL FALLAL R BaRTIaL b wiL T L L1 St L1
3 TERRALY N Al F R B F v x| F RNy R
4 DESIEH SPEeD ka/hetl20 100 80J100 80 60F 50 70 60 70 50 S0 60 so 40| 40 30 70| 40 30 70
S LAKE ¥107H 3 31,50 3.50 3.2% 3.00 2,15 5.001 . £.30<
6 SHOVLDER Y[9TH x J3.0 3.0 2.513.0 3.0 2.513.0 3.9 2.002.5 2.5 2,0[2.0 2.0 1.501.5 L5 13115 1.3 13
7 SHGULDER ¥ (OTH(ATAINUN) 3 1.0 1.0 1o 0.5 05 0.5 0.3
8 NERIAN YEBTH(XERENDN) » [6.0 5.0 4.0i4,0 3.0 3.0[3.0 2.5 2.0 ¥/4 Nk /A N/A
§ MEBIAR VEOTH(DESFRALOLE) | o [18.012,5 8.0512.0 9.0 5.0/9.0 6.5 4.0 7 T N1 4L
L0 XARGINAL STRIZ ¥[OHT ' 9.50 0.50 .75 0.25 0.0¢ .00 0.00
tE XINEXUX BESERYE T10TH e 60 £0(36) 10(36) 20 20 12 12

|12 XINTHUX RADIUS ® {570 375 2301975 230 125(300 (75 125[175 [25 85|12 85 50| 50 30 15[ 30 3 0%
13 ¥AXIKUX SUPERELEYATION |Ratis|  0.10 0.10 0.1¢ 000 0.1 0.10 0.0 |

14 XARINUX GRADECORSIRABLEY | X .2 8 “4f 3 4 5 ¢« 5 &l 5 6 18 1 8] 7 573 10

IS MARIXUM GRADECALLOMABELY | ¥ ' 6§ 6 7 & 7 8] 7 _a 8] & 8 1o 9 Jqo 12| i0 2 Qs 5

16 SLOPP(RG STCHT DISTANCEr«| w [285 205 140205 140 85]180° 120 85120 85 5] 85 &5 45| 45 30 zof &5 30 39

17 PASSING SIGHT DISTANCE=x | a H/A 100 S50 450(625 500 450(500 450 350[450 350 300[300 Z50 200i300 230 200

#/A - NOT APPLICABLE

+ - YOTAL TIDTH OF Pk YEXENT

() - RESERYE ¥I0H OEP ENDAMT ON CATEGORY OF ROAD
e - NIKININ
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iUEAL]ZBD VERICLE LOADING (TYPICAL)

3.7n 1.2n___ _VARIES 3m to 8m |.28

O O 00

48kN 9GKN GBKN J6kN 96kN

o] fo
o] fo] =l o

STANDARD DESIGN LANE

UMIFORMLY DISTRIBUTED LOADING

Load ¥ per metre of lane (kN)

KENTFE-EDGE LOAD
120 XN per nationai lane

AANANANERRERRNRRRARRRRANAN

[
=

o

30
loaded fength L (=)

B 4-1 HAWE (H®EH)
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1.8a 6,11,16,21 or 26m __1.8m
whichever dimension produces l

the most severe effect on the
megber under consideration.

O Q (@) @)
wri 0 E—
b v
= e
b=
R S N

I UNIT #.1 TONNE PER AXLE
95 to 45 UNITS USED [N PRACTICE

B 4-~2 HBW®H (FERWE)
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(k¥/m)

HA UNIFORMING DITRIBUTED LSABING

350 —

NOTE _

INTENSITES ARE FOR LANE WIDTH
AS SFECIFIED IN THE STANDARDS
(NOT Z.5m)

300 —
250 -
200
150 - TLA LT TRREHERTLCNE
RENMEHOBRHEE
100 BD21/84(1984)
1945~19724c2 A4 7T
BHINLEMNTHE
BS 153(1954) _
50 — Depth of transport
amendment to BSIH3
———————— T e T e
M
\—BS 5400(1978) _
?V%?TT%EE%%RTM&%%%E
0-

! I ! I I I I [ I ]
5 10 15 20 I5 30 3 40 45 50
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7|CONCRETE PIPESCONCRETE JAKING PILE
8{HIGH FREQUENCY CONCRETE PIPE
g|SPUN CONCRETE PILE
10| CONCRETE LARGE BGX CULYERT
11IREINFORCED CONCRETE SEPTIC TANK
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II.

INTRODUCTION

{n response to the request of the Government of Malaysia, the Government
of Japan has decided to conduct the Study on the Standardization of Bridge
Design in Malaysia (hereinafter referred to as "the Study"), in accordance

with the relevant laws and regulation in force in Japan.

Accordingly, the Japan International .Cooperalion Agency (hereinafter
referred to as "JICA"), the official agency responsible for the
implementation of the technical cooperation programmes of the
Government of Japan, will undertake the Study in close cooperation with

the relevant Malaysian authorities.

The present document sets forth the Scope of Work with regard to the

Study.

OBJECTIVE OF THE STUDY

The objective of the study is to standardize bridge design in Malaysia.
The Study includes the following four items;

1) To design standard bridges, with emphasis on the design of

reinforced and prestressed concrete superstructure.

2) To develop a computer aided design and drafting (CADD) system

for the design of the bridges.
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3)

4)

To produce standard drawings of the bridges using the above

system,

To establish a bridge design manual including planning, structural

details, cost estimates and construction methods.

SCOPE OF THE STUDY

1

2)

3).

The bridges to be designed;

i) Shall be concrete -bridges, applicable for JKR road geomelry
standard R3/U3 and R5/U5 and designed to load relevant to
JKR Standards and Specifications.

Design method to be adopted;

i) The Study shall be conducted basically according to the
Japanese "Allowable Stress Design Method".

In order to achieve the objective mentioned above, the Study shall

cover the following items;
a) Data Collection and Field Survey (Step 1)
(1) Review of relevant JKR Standards and Specifications.

(2) Survey of the current practice for-bl.'idge design,

manufacture and construction.

by



(3)

(4)

Survey on the represenfative existing concrete bridges.

Selection of possible several alternatives for respective

bridge components.

b) Selection of Bridge Types (Step 2)

(n
@)

(3)

(4)

(%)

Determination of applicable standards.
Establishment of design criteria.

Preliminary design of respective alternatives including

cost estimate.
Comparative study of the above alternatives.

Selection of bridge types for design.

Establishment of Design System (Step 3)

(1)

@

Development of software system for the design of the
standard bridges selected, with emphasis on

compat'i_bility with the available hardware in Malaysia.

Optimization of the selected bridges; with emphasis on
simply supported beam and deck slab of span in the
range of 5m to 45m, and continuous in the range of
[5m to 45m per span including determination of final

section properties and.preparation of span range charts

—~H5~
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3) "Design of each bridge type for the appropriate span

intervals.

d) Establishment of Drawing System and Preparation of the

Manual (Step 4)

(1) ~ Development of software system for the'drawing of the
bridge, with emphasis on compatibility with the
software already acquired. |

(2)  Preparation of standard drawings of cach bridge. type.

" (3)  Calculation of the standard work quantities.

(4)  Preparation of standard method of construction cost

estimate of each bridge type.

(5)  Preparation of manual for bridge planning, design,

drawing, cost estimate and.construction method.

STUDY RESULTS

At the end of the Study, JICA shall submit the following:-
1.0 The final draWings of standard bridges

2.0 A computer aided design and drafting (CADD) system for design of
the bridges.
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3.0 The design manual which includes planning, structural details, cost

estimate and construction methods of the bridges.

STUDY SCHEDULE

The Study shall be conducted in accordance with the attached tentative

schedule,
REPORTS

JICA shall prepare and submit the following reports in English to the

Government of Malaysia.

1.0 Inccptibn Report (50 copies)

At the commencement of the Study.

2.0 Progress Report (50 copies) _
Progress Report will be submitted within five (5) months after the

- commencement of the Study.

3.0 Interim Report 1 (50 copies) _
Interim Report will be submitted within eight (8) months after the

commencement of the Study.
4.0  Interim Report 11 (50 copies)

Interim Report will be submitted within fourteen (14) months afier

the commencement of the Study.
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5.0 Draft I*mal Report (SO copies)

Draft I"mal Report will be submitted within twenty (20) months after

the commencement of the Study.

The Government of Malaysia shall provide JICA with its comments within

one (1) month after the submission of the Draft Final Report.

6.0 Final Report (300 copies)
‘Final Report will be submitted within two (2) months after the

receipt of the comments.

The Study Team shall ensure that all data, information, maps, materials
and findings connected with the Study are kept confidential and not
disposed of or revealed to any third party except with the prior written
consent of the Government of Malaysia. Such maps and aerial photographs
are to be returned to the Govefmnent of Malaysia immediately upon
completion of the Study. All reports when finalized and submitted to the

Government of Malaysia shall remain the property of the Government of

t

Malaysia.

UNDERTAKING OF THE GOVERNMENT OF MALAYSIA

To facilitate smooth conduct of the Study, the Government of Malaysia

shall take the following necessary measures:

1.0 To inform the members of the Study Team of any existing risk in
the Study area and to take any measures deemed necessary to secure -

the safety of the Study Team;
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2.0

3.0

4.0

5.0

6.0

7.0

To ensure the necessary entry permits for the Study Team to

conduct field survey in Malaysia and exempt them from consular

fees;

To exempt the members of the Study Team from taxes and duties,
as normally accorded under the provision of Malaysian General
Circular No. | of 1979, on equipment, machinery and other
materials brought into and out of Malaysia for the conduct of the

Study.

To exempt the members of the Study Team from Malaysian income
tax on ftheir official emoluments in respect of their period of
assignment in Malaysi'a in connection with the conduct of the Study,
but the Government of Malaysia shall retain the right to take such
emoluments into account for tlie purpose of asseésing the amount to

be applied to income from other sources;

To provide necessary facilities to the Study Team for remittance as

‘well as utilization of the funds introduced into Malaysia from Japan

in connection with implementation of the Study;

To secure permission for entry into private properties or restricted

areas for the implementation of the Study;

‘To make arrangements for the Study Team {o take back to Japan
data, maps, and materials connected with the Study, subject to the
approval of the Government. of Malaysia, in order to prepare the

reports; '
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8.0 To provide the Study Team with medical services when needed, but

the expenses will be chargeable to the members of the Study Team;

9.0 To provide the Study Team with available data, maps, and

information necessary for the execution of the Study;

10.0 To appoint countérpart' personnel to the Study Team during the

Study period;

11.0 To provide the Study Team with suxtable office space with clerlcal

service and necessary. office eqmpment in Kuala Lumpur;

2.0 To provide the Study Team with adequate means of local transport

for official travel only; and

13.0 To indemnify any. members of the Study Team in respect of
damages arising from any legal action against him in relation to any
act performed of omissions made in undertaking the Study except
when the two Governments agree that such a member is guilty of

gross negligence or wilful misconduct.

VIII. UNDERTAKING OF JICA
In order to conduct the study,‘ JICA shall take the following measures;
1.0 To despatch, at its.own expense, the Study Team to Malaysia; and

2.0 To pursue technology transfer to the. Malaysian counterpart

personnel in the course of the Study.
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1X.

CONSULTATION

JICA and the Government of Malaysia shall consult with each other in
respect of any matter that is not agreed upon in this document and which

may arise from or in connection with the Study.
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MINUTES OF MEETING
| ON
THE SCOPE OF WORK
FOR .
THE STUDY
ON
THE STANDARDIZATION OF BRIDGE DESIGN
N

MALAYSIA
AGREED UPON BETWEEN

PUBLIC WORKS DEPARTMENT
ON BEHALF OF
 THE GOVERNMENT OF MALAYSIA
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

KUALA LUMPUR, 26 JANUARY 1994

DATO' IR.CHUA SOON POH

DIRECTOR OF ROADS BRANCH

PUBLIC WORKS DEPARTMENT

ON BEHALF OF -
THE GOVERNMENT OF MALAYSIA
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The Japanese Preliminary. Study Team (hereinéfter referred to as "the Team")
organized by ‘th_e Japan International Codperalio_n Agency (hereinafter referred lo as
"JICA") and headed by Mr .Kaz'uhiro_ Nishikawa (Head of Bridge Research Office,
S_lructure and Bridge Department, Public Work ReSearch institute, Ministry of
Construction) visited Malaysia from 181h January 1994, in connection with the Study

on the Standard Bridge Design (hereinafter referred to as "the Study").

The Team has a series of discussion on the Scope of Work of the Study with
relevant authorities of the Government of Malaysia. The Team also carried out field

surveys of several representative bridges.

The Steering Committee Meeting was held on 20 January 1994 to finalize the Scope

of Work. The attendance list is as attached on Appendix |.

Main items which were agreed upon by both sides are as follows:-

1. Field Survey; _
The survey on the representative existing concrete bridges shall also include

those in Sabah and Sarawak.

2. Design Method;
- a) The structural analysis for the standard bridges shall be carried out
according to the ‘Allowable Stress Design Method' but representative
results of the analysis shall be verified by BS 5400.

b) Live load adopted in the design shall be in accordance wilh the 'JKR

Spéciﬁcalion for Bridge Live Load'.

3. Standard Bridges;-
The desigh of standard bridges shall include superstructures, substructures

and foundalions but emphasis shall be given to the design of prestressed and

reinforced concrete superstructures.

T



[#4

Continuous Span Standard Bridges;
The Study shall include design of standard continuous bridges for up to 3
equal spans. They shall be designed as compasite structural members

cartying the rélevant live load.

Selection of Bridges; _
The selected bridge types are as follows:

a) Bridge Superstructures.

iy Span Range

Span Range Nos, of desirable bridge types
5 - 10 metres ' . 2
10 - 25 metres 3
25 - 45 metres 2

if) Span_Interval

Span Lenglﬂ' : S Proposed Span Interval
5 - 10 metres - 1.0 metre
10 - 20 metres 2.0 metre
20 - 35 metres 2.5 metre
35 - 45 metres 5.0 metre

iii) Types of Superstructure

1 Reinforced Concrete Slab.

2) Pretensioned Concrete Slab without Voids.
3) Pretensioned Concrete Slab with Voids.
4) | Pretensfoned Concrete Beam (l or T)

5) Post-tensioned Concrete Composile T - Beam

iv) Angles of skew

The Study shall be carried out on standard bridges with skew
angles of 0, 15 and 30 degrees.
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V) Maintenance

Maintenance should be taken into con3|deratlon in the Study of
standard bndge design.

b) Types of Substructure.
1) Abutments

Two types of abutment, namely:

a) Gravity abutment
b) T-wall abutment

2) - Piers _

Three types of pier, namely;

a) Inverted-T Pier
b)  Solid Wall Pier
¢)  Mulliple Column

3) Foundations

- Two types of foundat_ion, namely;

a)  Spread Footings.
b)  Piled Foundations.

Computer Hardwares; _

a) A set of computer hardwares for the development of CADD shall be
purchased in Malaysia.

b) The'computer operating system for the hardwares shall be compatible

with the operating system used by the Malaysian authority concerned.

Computer Softwares; _

a) The Malaysian Government shall be reponsible .for any consequences
arising from the use of the softwares after the Study p.eriod.

b) Provision of a set of soﬁwares for the standard bridges which consists
of a structural analysis, de5|gn and drafling system with facility to

determine standard work quantmes
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10.

Technology transfer;

A seminar on the standardization of bridge design shall be held during the

project period.

The team agreed to convey the request of the Malaysian side that:

a)

b)

c)
d)

The software source code be handed over to the Malaysian Authorily
concerned, |

Provision be made du'ring the course of the Study for Malaysian
couriterparts (2 persons) to undergo training in Japan.

Provision of vehicles for the purpose of the Study.

Provision of clerical staff for the purpose of the Study.

The Malaysian side agreed to provide suitable office space sufficient to meet

the requirement of the Study Team.
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Appendix 1

LIST OF ATTENDANCE

Malaysian Side: .

1. Da_to' Ir. Chua Soon Poh Director, Roads Branch

2. Mr. See Ah Sing Economic Planning Unit

3. Mr. Masailan Ib.rahim Ministry Of Works

4. Ir. Rohani Abdul Razak Ass. Director, Roads Branch
5. Mr. Amir Ismail Roads Branch

6. Mr. Zainudin Jasmani Roads Branch

Japanese Side:

7. Mr. Kazuhiro Nishikawa Leader, Study Team

8. Mr. Hiroaki Hoashi Study Team

9.  Mr. Takayoshi Onb | _ Study Team

10.  Mr. Nobutsugu Chida "~ Study Team

11.  Mr. Kazushige Endo Study Team

12, Mr. Makio Shichijo Embassy of Japan

13.  Mr. Takao Kaibara Deputy Resident .Representative,

JICA Malaysia Office

14, Mr. Yuzo Yamamoto JICA Malaysia Office
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TERMS OF REFERENCE
FOR
CHIE STUDY
ON
DEVELOPMENT OF STANDARD BRIDGES
| N

MALAYSIA

OCTOBER 1992

PUBLIC AVORKS DEPARTNENT

MINISTRY OF WORKS
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1. STUDY BACKGROUND

The growth of the transport and communication sector, c&pcci:tll\‘ the roud network in
the road transport sub-scetor, Has been playing an important part in the aational srowth and
ceonomic L\p.ln\mn ol lhn, country. Up to date, atotal of abouat i 000 Lm of roads has been

Dt in Milaysio,

On the rosd network, bridges are key clements beeause of theie strategic location and of
the adverse consequences when they fail or when their capacity s impaired. Tt is estimated that
there arc about 4.500 bridges in Maliysia, out of which 2,500 bridges are ocated on the federat
roads.

Aboul 12 % of these federul bridaes were constructed before 1945 and f? 7o were built
belore 1974 Hence, the aging of those bridges is onc of the most critical prohle in the existing
bridges. Besides this, the rapid g{)\\lh of total traffic volunte and tncrease in the traffic foads
require the bridge widening and increase in the bridge load carrying capacity respectively. To
make mallers worse, rnver water and air poliution aggravate deterioration of the hndnc, miaterials
by chemical attack, chloride attack as well as carbonation.

To this end, about 20 - )O brdges per year hive been heing rc:plm:uj and ahout 30 - 40
bridges have been newly construeled dnnU:l“_\' undér JKR Jun.\dmuon. Itis estimated that these
figurcs, especially the number of bridaes to he constructed, willinercase afier the completion off
the "Highway Nctwork Development Plan Study in Malaysia® currenty undertaken by JICA,

It is however observed that new bridges have sulfered various deficicncies such as mis-
selection ol bridge construction type, madequate bridge length or span arrangement. inadequalte
.concrele caver or poor conerele mix du(, o nproper hr:(["L. design and construction duc o the
lollowing factors:-

: No bridge design manual available which incorporates “Limit Staic Design
Method” n dCL()l’ddnLC wlih BS 34()(] ‘

- Non-unilorm bridge design since present bridge design under JKR jurisdiction has
been carried outl by several Units in JKR and various consuliants with different
bridge design standards,

. Shortage of expericnced bridge engincers and techiicians in JKR.

“To cope with the above prablems. there is @ clear need o establish a computer aided—
g_l_(;_:;jguiad..(h’ﬂ.l-ﬁﬂg_(w_&;ﬁ_lg_@ for standard bridge design in JKR Fleadquariers, to prepare
standard drawings of appropriate badec types in Madaysia and 1o establish o bridoe planning and
desian manual. The standard desowings and Manoad will be distributed to 2R State and District
Offices throughout the country. i the above system. drawings and manual are available in
Madaysia, the following benefits could be derived - o

- To save the Governtaent expenditure in terms of_engineering cost required 1o
desien bridpes,

- To anm e brdee desien and construction {]L.[IULHLIL.\ which in-turn decrense
the hrld"n, n; dnlenance .lml rehabilieation workload on the Guxumnull
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To-standardize the bridge desipn and construetion throughout the countsy,

In view of the above benefits, the Government ol Malaysia has approved “The Sty On

Development of Standard Bridges In Malayzia®,

1T OBJECTIVES QU THE STUDY

The objectives of the study are three-Told:;

)

2)

3)

To develop a computer aided design and dralting (CADD) system of standard
bridges covering appropriale bridge (ypes tn Malaysia,
. - o ) i v
To formulate standard drawings ol appropriate superstructures and subsiructures

in Malaysia using the above sysicm, g

To establish a bridge design manual including planning. structural deiails and
creclion/construction methods.

111 $COPE OF THE STUDY

The standard bridees to he designed are considercd as federal hridges and should be

applicable throughout the country including States of Sabah and Sarawak.

The proposcd study will include, bul may not necessartdy be limited 1o, the ollowing

major sleps of work:

Step-1 Data Collection and Field Survey "

The objective of Step-I study is to scleet possible bridge type alternatives based on review
work of relevant data and {icld survey resulls. The work shall include the [ollowing :-

RC\;icw of rclevant JKR standards and specilications,

Review of bridge inventory data,

Survc'y on the current practice for bridee desien, manulacture and construction,
Survey on the .rcprcscnlalivc existing bridpes

Sclection of possible several alternatives for respective bridee components with
applicable range.

- Step-2 Selection of Desiruble Types of Bridee

The objeciive ol Step-2 study is to sclect several desirable bridge ypes for cach
appropriate spin range or cach substructure components among the above alternatives. The work

shall include the foltowinp:-
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- Determination of applicable standards

Determination of bridpge width alternatives (e maximum ol 2 cases)

: ~ Establishment of design eriteria.

Layout design of cach abiernative including cost estimate,

Comparative study al the above alternatives,

Sclection of several desirable bridge types for the Turther detuiled analysis.

A maximum number of the desirable bridge types s as Tollows:

For superstencture

Soan ranue ' Number of Desivable bridee tvpes
/‘\

hY
2

v
<

S-IO melers
10-20 mclcrs
20-40 mcters 2

LN R

IFor substructure

Bridec Compunents  Number ol Desiruble bridec (ypes

Abulments 2
Picrs 3
Foundation 3

Step-3 Detailed Analysis and Establishment of Design System

N The objective of Siep-3 study is to develop or modily soltware for structural detailed
analysis and 1o carry oul preliminary design of cach sclected type of superstructure and sub-
struclure componcents. The work shall include the [olfowing -

- Development of soltware for the design of destrable bridge types sclected

Optimization of the sclecied bridge types and determination ol {inal section
propertics, and span range charts, )

- deckiminary design ol cach type at an interval of 2-5 meters,
Step-d Cost Ustimate and Prepastion of the Manaal
' The Uhjccl.ivc ol Step-4 stody s 10 dcv_c!np :}}\lfi&)l\!},g for the production olLdrawings, to
cstimale canstruction cost, 10 conddel cconomic evaluation and to prepare bridge planning and

design manual. The work shall include the following, =

- Devclopment ol soltwire Tor the drawings of cech hridue type
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Preparation of stindird drawings of cach brideg {ype using the (,/\DD \y\lun

developed in the above

Preparation of the stundard tlrnw:;ngs of incidental bridoe Mcilitics,
Cadeulation of the standard \.mrl: guantities

Standard construgtion eost estimate of each biidue typu

Economic C\-‘:l].tlil[l‘nn an it case study basis

Preparation of bridge planning and design manual including the CADD manual

STUDY SCIEDULLE

The Study shall be carricd out in accordance with the attached work schedule as shown
in-Appendix-1.

REPORTS AND PRESENTATION

.

Several reports shall be prepared in the course of the study. All reports and presentalion
will be done in English, using the metric systent. The study team will be expected to present the
{indings and recommendations of Lhe respective reports al mectings with approps iatc officials of

the Gcwcrnmcnl

Jaception Report shall be submitied o the GOM within one (1) monih alter

commencement of the Study and presents methodology of the study and the work
schedulc.

Progress Report shall be submitted within live (3} months alter commencement
of lhc Study and includes the {indings and conclusions up to daie from the work

required in Step-1.

Interim  Report (1) shall be submitted within cieht (8) months af'[cr
cominencement of the Study and includes the lindings and conclusions up lo datc
from the work rc,qmrc.c] in Step-1L '

Interim Repart (1) shall be submitted within Tourteen (14) months alter
commencemant of the Study and includes the lindings and conclesions up 1o date
from the work required in Step-i11,

Dralt: Final Report shall be submitted  within twenty (203 months alier
commencement ol the Study and includes the findings and conclusions ol the
above reports and the outcome ol the work required in Step-1V. '

.
Final Repaort shall be submitted within two (2) monaths (rom the receipt ol the
comments an the draft final report Trom the Government. aller incorporating
necessiry modification and revisions.
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- UNDEI;I‘MGNC” OF THE GOVERNMENT OF MALAYSIA

~ To acititale smooth umt!utt of the Study, the Oo\'c.rnmcm of M.u!,n\m shall 1ake lh(,
lollownw NCCCSSIrY MSHSUres |

- To inform the members of the Tewm of any existing risk in the Study arca and
to take any measures déemed necessary Lo sceure the salety ol the Team.

- To sceure the neeessary entry permits Tor the Team 1 conduct licld surveys in
Madaysia and exempt them from consular Tees. :

- To exermnpt the members of the Team from taxes and dutics as normally accorded |
under the provision of Malaysian General Circular No. 1 of 1979, on equipment,
machinery and other malcrials hrought into and out of \'f:l]:l)\l:l for the conduct
of the Study.

- To exempl the members of the Team [rom Malaysian income Lax on their oflicial
cmoluments in respect ol their period ol assisgnment in Malaysia in connection
with the conduct of the Study, but the Government ol Malaysia shall retain the
right {o take such emoluments into account for the purpose of assessing the
amount to be applicd (o income from other sources. :

- To provide nceessary facilitics to the Team or remittances as well as utilization
ol the funds introduced into Malaysia from Japan in conncction with the conduct
ol the Study. -

- To scecure permission for enley into private prop"rllm or restricted arcas Tor the
conduct of the Slud\f

- To provide the team with medical services when needed, but the cxpenscs will be
chargeable o the members of the TL.HI]

- To make arrangements [or the Team o take back (o Japan the data, maps.
drawings and materials connected with the Study subject o the approval of the

Government of Malaysia, in order to prepire the reports.

- To provide the Team with d\’ﬂ;h.hlL data, maps, drawings and information
necessary for the exceution of the Study,

- To appoint counlerpart personnel Lo the Team during the Study period.

To provide the- “Team with suitable office sprred with’ LtLriL.ll services  and
necessary oflwe cquipment in Kuala Lumpur.

- To provide the Team adequate means of local transport for olficiad travel only,
- To indcanily any munhu ol the Team in respect 0! danmapes arising from any
leal action apunst him in relition to any act perdormed of omissions made in

undertaking the Study except when the two Governments agree: that such o
member s guilty of prass negligence or witful misconduct, ’ :
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To nominale the Public Waorks Departments (PWD).1o act is counterparnt agency
for the Study and the Geonomie Planning Unit as the main coordinating hody in
relation to other relevant Governmental and non-Governmental organizidions,
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