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Protection Design of Middle Piers of Overpass Bridges Based on Double Protection Concept

LYU Sizhong', WANG Xin*, GUO Jianmin', LIU Siyuan’, LI Yuxin', YANG Fuyu’

(1.Shandong Hi-Speed Company Limited, Jinan, Shandong 250014, China; 2.Beijing Hualuan Traffic Technology Co., Ltd., Beijing 100070, China)

Abstract: The collision accident types of middle piers of overpass bridges were summarized and analyzed,
and it was proven that anti-collision and anti-scratching were two important requirements of pier protection.
Then, the new concept of double protection and corresponding technical schemes were put forward. The first
protection adopted the way of setting concrete barriers or ship-shaped elevating members on the periphery of
the pier to prevent vehicles from impacting the pier, and the second protection used the self-wrapped steel plate
or aluminum foam plate to prevent vehicles from scratching the pier. The safety of the pier protection structure
schemes was verified by computer simulation and unit test, and their roles of anti-collision and anti-scratching
were evaluated. The results show that the safety of people, vehicles, and bridges can be better protected, and
accident severity and damage are reduced. Therefore, the schemes are beneficial for later maintenance and
durability of bridge piers and have been applied and recognized in practical engineering.
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Figure 1 Middle pier of overpass bridge
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Figure 2 Common treatment methods of middle pier

position of overpass bridge
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Figure 3 Accident type and result photos of middle pier

of overpass bridge
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Figure 4 Double protection concept
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Figure 5 Vehicle impacting pier at different positions
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Figure 6 Simulation and calculation results of vehicle
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impacting pier at different positions
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Figure 7 Effect of improving stiffness and height of protection structure to prevent vehicles from impacting bridge piers
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Figure 8 Concrete barrier pier protection structure (unit:mm)
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Figure 9 Simulation model of concrete barrier pier

protection structure
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Figure 10 Safety performance evaluation results of

concrete barrier pier protection structure
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Figure 11 Application effect of concrete barrier pier

protection structure
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Figure 12 Pier protection structure with ship-shaped

beam-column elevating components
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Figure 13 Pier protection structure with ship-shaped

concrete elevating block
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Figure 14 Simulation model of pier protection structure
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Figure 15 Safety performance evaluation results of pier
protection structure with ship-shaped beam-column

elevating components
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Figure 16 Safety performance evaluation results of pier

protection structure with ship-shaped

concrete elevating block
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Figure 17 Application effect of pier protection structure

with ship-shaped concrete elevating block
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Figure 18 Second protection design scheme
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Figure 19 Hammering unit test
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Figure 20 Engineering application of double protection

design of middle pier of overpass bridge
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