15 1 Vol.15 No. 1
2017 2 South-to-North Water Transfers and Water Science & Technology Feb. 2017

DOI:10.13476/j. cnki. nsbdgk.2017.01.021

. . .o LJl. ,2017,15
(1):126-131. L1 Hui~hui, ZHANG Bao-sen, ZHAI Bi-yao, et al. Analysis of ice load on vertical pile group
based on discrete element method[ J]. South-to-North Water Transfers and Water Science &. Technology,
2017,15(1) :126-131. (in Chinese)

1 2 3 3
’ ’ ’
(1. s 100029;2. y 450003
3. . 116023)
B . Voronoi
:TU473 ‘A :1672-1683(2017)01-0126-06

Analysis of ice load on vertical pile group based on discrete element method
LI Hui-hui' ,ZHANG Bao-sen’ ,ZHAI Bi-yao® ,JI Shun-ying®
(1. Beijing Branch of CNOOC In formation Technology Co,Ltd,Beijing 100029, China;
2.Yellow River Institute of Hydraulic Research ,Zhengzhou 450003 ,China;
3. Department of Engineering Mechanics , Dalian University of Technology ,Dalian 116023,China)
Abstract; In the seas and rivers in high-latitude regions,the broken ice floes can generate obvious ice load on offshore platform
piles and bridge piers,and even cause damage of the vertical piles. Based on the discrete distribution characteristics of ice floes
under natural conditions,the Voronoi cutting algorithm was used to construct the initial state of randomly-distributed broken ice
floes with irregular geometric shapes. The discrete element method was adopted to simulate the drifting process of ice floes and
the interaction between ice floes and vertical piles. The ice floe model with certain thickness, size,shape and other physical pa-
rameters was constructed with bonded spheres with consideration to their failure effect. The vertical piles were simplified as rig-
id structures. A numerical simulation was conducted to determine the ice load on the pile group under the impact of ice floes,and
analyze the effects of ice size,ice velocity and ice thickness on the ice load of pile structures.
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