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High Performance Simulation for Bridges under Disaster

Lu Xin-zheng, LiYi, Zhang Yan-sheng, Huang Sheng-nan, Jiang Jian-jing
(Department of Civil Engineering, Key Laboratory of Structural Engineering and Vibration of China Education Ministry, Tsinghua

University, Beijing, 100084)

Abstract: Bridge is the key project in lifeline engineering. Currently, various natural and man-induced disasters
become a serious threat to the bridges in China. Due to the large-scale, unpredictable, and destructive features of
disasters, computer simulation has obvious advantages in disaster prevention and mitigation of bridges. This
paper presents the researches on disaster prevention and mitigation of bridges developed by the Department of
Civil Engineering in Tsinghua University, which base on high performance computing. The nonlinear computing
method is discussed and benchmarked with large-scale test. High performance simulation on different scales for
bridges implemented by Tsinghua University are presented. In small scale, analyses about dynamic behavior of
the bridge traveled by overload trucks and impact on the bridge by over-high trucks are illustrated. And in large
scale, failure simulation for large viaducts with traveling wave effect is presented. In addition, Tsinghua
University also developed the nonlinear quick modeling method for bridges, so as to provide abilities to
conveniently obtain the failure model and safety assessment of bridges under various disasters.
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Figure 1: The Photo of Model Bridge Figure 2: The Load Cases
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Fig.4: Load-deflection at mid-span
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Fig.5: The Crack Distribution of Test Results
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Fig.6: The Crack Distribution of Finite Element Results (No.9 Step)
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Fig.7: Plastic Stress Distribution for Steel Box Beam Fig.8: Cracked Strain Distribution for Concrete Slab
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Fig.9: Loss of Bearing Capacity for bridges under Different Velocity Impacts
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Fig.10: Distribution of Principal Compressive Stress Fig.11: Extra Deflection of Bridge due to the
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Fig.12: Model for Bridge Fig.13: Beam Falling
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Fig.14: Relationship between Moment and Curvature at the Bottom of Pier
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Fig.15: Quick Modeling and Bearing Capacity Assessment for Bridges
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