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Behavior Analysis of Orthotropic Steel Bridge Decks Strengthened by SPS
Cui Chunlei', Li Yunsheng', Wang Yuanging’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract ; Orthotropic steel bridge decks are widely used in modern steel bridges, but under the wheel load-
ing, fatigue cracks are prone to happen at typical deck weld joints due to the much higher stress concentration.
In this paper, the orthotropic steel bridge deck is strengthened by the sandwich plate system ( SPS). Three-di-
mensional finite element model of orthotropic steel bridge deck and its’® strengthening SPS layer is established by
ANSYS software, and the stress characteristics due to the combined action of two wheel loads of the vehicle de-
fined in China current code are analyzed under different load conditions, and are compared with those of before
strengthened. The results show that the largest transverse stresses of bridge deck and U rib are generated when
the distributed load riding through U ribs. The behaviors of orthotropic steel bridge deck are much better after
strengthened by SPS compared with those before strengthened, with the stress of deck decreased obviously, and
can better resist the fatigue cracks of orthotropic steel bridge decks.

Key words ; steel bridge; orthotropic deck ; the sandwich plate system; finite element model; load condition



