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Fig.1 Construction drawing for mid-span cross section of hanging hole T- beam (Unit:cm)
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Tab.1 The dead load and the load distribution coefficients
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Fig.6 Compressive stress envelop diagram of T-section
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Analysis of Ship -damaged Bridge Structure Based on Double-layer Beam
Finite Element Method

Wang Xiaoyu', Wen Fangzhen®

(1. Guangdong Gaintop Highway Engineering Construction Group Co. Ltd. , Guangzhou 510635, China;2. Guangdong Provincial
Highway Construction Group Co. Ltd. , Guangzhou 510000, China)

Abstract: Based on double-layer beam finite element method (FEM) , this paper focuses on the damage and the
structure safety of bridges damaged by ship. Taking a pre-stressed concrete beam over class IV channel as the
example, this study carried out the field investigation after it was collided by a ship. A 3D FEM model with dou-
ble-layer beam elements is developed to simulate the change of boundary condition after the collision and con-
duct the mechanical behavior by using activation and conduct inactivation methods. The results present a theo-
retical basis for emergency response decision making. According to the investigation and analysis, though with
cracks on the beam, the damaged bridge structure is still safe with certain margin after temporary fixation, and
can be open to traffic in half before the replacement of girders, which is in correspondence with the reality. In
conclusion, the double-layer beam method is sound for analyzing the bridge damaged by ship.

Key words: bridge damaged by ship; damage investigation; double-layer beam finite element method ; emergen-

Cy response



