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ABSTRACT

Jabatan Kerja Raya (JKR) initiated a Bridge Capacity Study in November 1993 to institute 2 methodology to evaluate bridges on
the federal routes. A sample of 200 bridges was selected for his study. Load testing of bridges forms a major part of this study. This
paper describes in detail the results of an evaiuation and a load test carried out on a buckle plate bridge. Buckle Plate bridges are one
of the oldest type of bridges in Malaysia and constitute 15% of the bridges on the federal routes. The evaluation of the test bridge gave
a rating of 0.35 for 85% LTAL loads. A load test was camied out by instrumenting the structure :and loading the structure using two heavily
loaded tmcksi.‘ Each test irunks weighed 708 kN gross with back dual axie weight of 460 kN. The test resuit showed that the gravel/premix
layer acts compositely with the steel beam/buckle plates. The buckle plates retained its shape and the geometry was unchanged under
heavy axle loads by the stiffened effect of the gravel/premix layer. The measured moments on the steel girders were found to be much
lower than those caiculated from grillage analysis. The present test results was compared against an earlier failure test carried out on
a buckle plate structure by JKR. This comparison showed that the failure load capacity of the present structure can be about two to three
times the applied test truck loads. The load test also showed that the buckle plate structure can be evaluated by allowing 30 to 50 percent
overstress in the beam elements.
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1.0 Introduction

There are about three thousand bridges along the federal routes
in Peninsular Malaysia. Many of these bridges were built soon
after World War Il and they may not have the capacity to carry
the cumrent traffic loads. Jabatan Kerja Raya (JKR) carried out
an axte load study between 1987 and 1989("". In this study the
axie weights of trucks on the federal routes were measured and
these data were compared against the design load capacity of
bridges. This lead to the formulation of the Weight Restriction
Order 1989 (WRQ) for trucks legal weights and a JKR design
load provision for designing new bridges. The study also
classified the bridges into the following four categories: (i) Sub-
standard Axle Loads (SSAL), (i) Short Term Axle Loads
(STAL), (i) Medium Term Axle Loads (MTAL), and (iv) Long
Term Axle Loads (LTAL). A bridge management program has
also been implemented for the inspection and evaluation of
bridges and to rehabilitate or to replace older bridges according
to priorities. In line with this bridge management program, a
new study called Bridge Capacity Study was initiated in
November 1993 to instifute a methodology for load capacity
eveluation of bridges. A sample of 200 bridges was selected for
the study. Load testing of some bridges to determine bridge
load is a major part of the study and is being carried out by a
Canadian-Malaysian consulting group and funded by the World
Bank.

This study is divided into fhree phases and the first and second
phases of the stidy are completed. The first phase invoived the
development of a methodology™ to evaluate and load test the
bridges. The legal loads, permit loads, legal ioad violations and
the design and evaluation loads in United States of America,
United Kingdom, Canada and Malaysia were reviewed. A
comparison was made to select the appropriate live loads to
evaluate the bridges. Other aspects investigated were the limit
states, load factors and resistance factors to be used for
evaluation, and the levei of inspection required for evaluation.
The load testing aspect of the study required selecting suitable
trucks to simulate the evaluation live loads and selecting
suitable instrumentation and data gathering system. in the
second phase, 23 representative bridges were evaluated based
on the methodology developed in the first phase. In this phase,
geometric data were gathered by field measurements, the
bridge members were inspected for evaluation, and the
evaluation carried out using data from available drawings and
field data. Four bridges were load tested to establish their
capacity. In the third phase, the tested methodology would be
applied to the rest of the bridges.

This paper describes in detail the resuits of an evaluation and
a load test carried out on a buckie plate bridge under the study.
The buckle plate bridge constitutes about 15% of the bridges on
the federal routes. They are the oldest type of bridge on the
federal route constructed with steel stringers and thin curved
plates (called buckle plates) bolted to the beams. The deck is
formed generally by 200 mm to 400 mm gravel fill and
overlayed with premix riding surface. Many of these bridges
were categorised to have Sub-standard Axle load capacity and
require replacement. However, these brnidges were canying the
current traffic loads without any sign of distress. Hence it was
of much interest to load test a buckle plate bridge.
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2.0 Bridge Details

This bridge is located north of Banting, Selangor on Route 5
and was built in 1955. The structure is 6.05 meters wide and
was widened in 1989 with two new buckle plate structures of
approximately 3.5 wide each on both sides of the bridge. The
bridge has a simply supported span. The span length is 6.6
meters for both the new and the old structures. Structural
drawings for this bridge were not available and most of the
structural details were obtained from field measurements. The
cross section of the bridge is shown in Figure 1. Inspecticn of
the bridge showed that it is generally in a good condition. The
steel beams and the buckie plates were in good condition, and
the substructures were in a moderate to good condition.

Figure 1: Cross Section of Buckle Plate Bridge

The structure was evaluated according to the method described
in the Pilot Project Methodology report and for both the LTAL
and SV loadings. The evaluation was carried out by assuming
that only the steel beam elements carry the loads without any
transverse distribution. Calculation details for the evaluation
are given in a report® . A summary of the evaluation results are
given in Table 1.

Structure Dead S.1.Dead LTAL SV-20 Total
Load Load e
LTAL SV-20
Old structura
Max bending 102 72 332 396 475 478
Max shear 66 432 231 265 281 315
New stryctine
Max bending 1z 55.8 307 317 374 84
Max shear 6.8 338 181 21 222 252
Structure Factored Forces Factored Beam Rating
LTAL SV-20 LTAL SV-20
Qid structure
Max bending 475 478 203 0.3
Max shear 281 315 307 i1
New structure
Mex bending 374 a4 503 14
Max shear 2 252 584 3.0

Tabie 1: Beam Ratings for LTAL and SV Loads















