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Mechanical Response Analysis of Steel Bridge Deck Pavement
Layer Considering Multi-factor Coupling Under Large
Temperature Difference in Cold Area
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Abstract; This paper investigates the mechanical response of steel deck pavement under the coupling
effect of deformation, temperature and wheel load in the cold area. Relies on the Zhaowuda Road
elevated bridge in Hohhot, aiming at four typical steel bridge deck pavement structures, the temperature
field and thermal stress of steel bridge deck pavement under different temperature environments are
analyzed by finite element simulation method. The results show that the temperature field of pavement
layer under different temperature environment was basically the same, and showed periodic changes like
the external temperature. The temperature environment with large temperature difference was more
unfavorable to the force of bridge deck pavement. At the same time, the low temperature mechanical
response of steel deck pavement under the coupling effect of deformation, temperature and wheel load was
analyzed. The results show that considering the influence of bridge structure deformation on bridge deck
pavement, not only the stress of the pavement structure is increased, but also the periodic change time of
tensile and compressive force on the surface of the pavement structure was shortened, which was more
likely to cause fatigue failure. The mechanical properties of the pavement structure combination of “lower
poured asphalt concrete + upper epoxy asphalt concrete” are better at low temperature.
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field simulation
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Fig.8 Surface tensile stress of steel bridge deck

pavement under low temperature
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pavement under high temperature
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Table 5 The maximum transverse tensile stress s11 and
occurrence time under low temperature environment

B MR A
AC+AC  GA+SMA SMA+SMA  AC+SMA
RPN S1/MPa 0,214 0.231 0.218 0.229
Hy B E] 05:00 05:00 05:00 05:00

*6 SEMPETHRAEEIERS s11 K& HIAE
Table 6 The maximum transverse compressive stress s11
and occurrence time under high temperature environment

. iR EiR
&L AC+AC  GA+SMA  SMA+SMA  AC+SMA
e KPIN J1/MPa 0. 184 0. 504 0.474 0. 495
B ] 1400 1400 14 ;00 0500
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