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Table 1  Key Parameters of test model and sea ice
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Fig. I Design of dynamic test model
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Table 2 Validation of the internal structural forces
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SAFETY ASSESSMENT OF OFFSHORE SUBSTATION
PLATFORM UNDER EXTREME ICE CONDITIONS

Zuo Jingjing"?, Li Xin'?*, Wang Wenhuang'?*, Lou Yike'?, Zhong Yao’
(1. State Key Lab of Coastal and Offshore Engineering , Dalian University of Technology , Dalian 116024, China;
2. Institute of Earthquake Engineering, Faculty of Infrastructure Engineering , Dalian University of Technology, Dalian 116024, China;
3. PowerChina Zhongnan Engineering Corporation Limited , Changsha 410014, China)

Abstract: Firstly, the simplified test model of the substation platform is designed based on the elastic similarity , which
can comprise the similarity of the section bending stiffness of the structure. Then, dynamic model tests under different
ice directions are performed by using DUT-1 model ice. Dynamic ice loads in the crushing failure mode are measured and
the shielding effects of the pile groups are proved during the tests. Moreover, the measured dynamic ice loads are scaled
based on the ratio of the external loads. The finite element model of the prototype is established in SACS, and the full
scaled dynamic ice loads are applied. Structural responses under dynamic ice loads in crushing failure mode are
analyzed, such as maximum internal forces of the member, maximum displacements and accelerations of the integrated
platform. Finally, the safety of the substation platform under extreme load conditions is validated based on the design
standards of the substation platform.

Keywords: marine platforms; sea ice; design of experiments; reliability analysis; finite element method



