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Overall Vehicle Load Response Characteristic of
Multi-span  Cable-stayed  Bridge  Under
Stochastic Traffic Flow

RUAN Xin, ZHOU Junyong, SHI Xuefei
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: A case study was made of a three-pylon cable-
stayed bridge to investigate the overall vehicle load response
of multi-span cable-stayed bridge under stochastic traffic flow
by resorting to the advanced vehicle load research technology,
and the differences between the actual and design load
responses were also compared. Results show that the current
bridge criterion (JTG D60—2004) overvalues the vehicle load
response for multi-span cable stayed bridge; parameters such
as traffic condition and traffic properties of average daily
traffic volume and truck ratio affect the response indirectly;
different load effects present different sensitiveness to
stochastic traffic flow. The results indicate the current load

model cannot reflect the actual vehicle load responses in load
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value as well as loading range, thus, multi- parameter and
multi-level performance based design can be taken into
consideration to establish load model reflecting actual traffic

condition.

Key words: multi-span cable-stayed bridge; vehicle load

response; vehicle load model; system optimization
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Fig.1 Structural response analysis process under stochastic traffic flow!®1>
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Fig.2 General layout of three-pylon cable stayed bridge with steel girder, concrete

pylon and main span of 428 meter{units:cm)
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Fig.3 Comparison of influence lines for overall and local effect
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Tab.1 Overall and local effects of three-pylon
cable-stayed bridge
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Fig.4 Comparison of influence lines for effect with different sensitivities
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Fig.5 Extreme extrapolation of traffic load effect
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Fig.6 Overall traffic load responses on normal operation condition
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Fig.7 Overall traffic load responses on heavy traffic condition
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