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Analysis on Optimal Transverse Position for

Overweight Trucks to cross T-beam Bridges
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Abstract:This paper aims to investigate the optimal transverse position for overweight trucks to cross the sim—
ply—supported multi—girder bridges. Finite element analysis is performed for a group of prefabricated concrete T-
beam bridges commonly used in China under the action of overweight trucks with varying transverse positions. The
maximum bending stresses at the mid—span of the girders are extracted from finite element analysis and compared
with each other. The optimal transverse position is determined from the point of optimizing the structural response.
The effects of a few important parameters, including the length of bridge spans, number of girders and type of girder
connections on the optimal transverse truck position are investigated. It is found that the transverse loading position
of overweight trucks has a significant impact on the responses of multi—girder bridges. For the T-beam bridges with
odd number of girders, the optimal transverse position for overweight trucks is in the middle between the center gird—
er and the adjacent girder; for the T-beam bridges with even number of girders, the optimal transverse truck position
is the centerline of the bridge. The influence of the girder connection condition on the bridge responses is significant.
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Fig.1 Typical cross sections of bridges( Unit:m )
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Fig.2 Composition of freight vehicles

4% 19% 17% 20% 20% 20%
L l l l Tl = 63.1 1t l l i,
5% O 00
32m__[1.5m Tm 1.3uil.3
(a) M %]
50% 50%
LY Y
:- 1.8 m :
(b) 7

B3 mEFmEE

Fig.3 Characteristics of the representative overweight truck
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Fig.4 The bridge finite element model
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Fig.5 The allowable range for transverse truck position
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Fig.6 Variation of relative bending stress with change of truck
transverse position( the rigidly connected T-beam bridges

with five girders)
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Fig.9 Variation of relative bending stress with change
of truck transverse position( the rigidly connected

T-beam bridges with four girders)
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