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Dynamic response of drift ice — water tunnel collision
based on different collision models

WANG Hong'”, GONG Li'”*, WANG Zhonghui', DU Qiangye' , ZHANG Bingzong'
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Institute of Water Diversion
Engineering and Security of Water Transferring, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; Water conveyance tunnels located in the northwest cold region are impacted by the drift ice to
different degrees during the drift ice period; however, the water in the tunnel as a medium has an inhibi-
tory effect on the collisions between the drift ice and the tunnel lining. Therefore, in order to study this
effect of small and medium drift ice, we chose No. 37 Pandaoling Tunnel of the Datong River to Qin-
wangchuan Region Water Transfer Project as the research subject. Drift ice — water conveyance tunnel
collision models based on the additional mass method and fluid — structure coupling algorithm were estab-
lished to study the dynamic response of the water conveyance tunnel lining to the collisions caused by drift
ice, combined with the finite element software LS — DYNA. The research show that the high stress zones
of the tunnel lining in two collision models are different to some extent due to the action of water medium.
When using the additional mass model to simulate the impact of drift ice on the water tunnel, the calcula-
tion results are generally larger, but it has the advantages of simple modeling and short analysis time. As
for the fluid - structure coupling model, which takes into account the dynamic water action in the collision
process and the “water cushion effect” generated when the ice approaches the water tunnel, it can better
simulate the actual collision scenarios between the drift ice and the water tunnel.

Key words; water medium; drift ice; water tunnel; dynamic response of collision; additional mass meth-

od; fluid - structure coupling method
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