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The time history curves of part internal energy of tower unit at two conditions
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Failure mechanism and invalidation principle of a super-large cooling

tower under downburst

KE Shi-tang, LI Wen-jie, HAN Guang-quan, YANG Jie, REN He-he

(Department of Civil and Airport Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to study the response characteristics and failure mechanism of a super-large cooling tower under downburst spe-
cific wind, the highest cooling tower, i.e., 228 m high, of the world in construction in Northwest China is taken as the object. The
multi-scale finite element model of the structure is established by using the layered shell element method. The internal and external
fluctuating wind pressures of super-large cooling tower under three typical conditions of downburst are obtained based on the LES.
The whole process of wind-induced collapse of super-large cooling tower is analyzed. Combined with IDA , the failure mechanism
of the super-large cooling tower under downburst is refined. The collapse invalidation principle of the super-large cooling tower driv-
en by downburst is established. The results show that the wind pressure distribution on the surface of the tower under downburst is
significantly different from that under normal wind. The failure mechanism of the super-large cooling tower changes from concave
mechanism to outward mechanism with the increase of downburst center distance. When the energy failure index K=2, the super-

large cooling tower collapses.

Key words: wind-induced response; downburst; super-large cooling tower; failure mechanism; invalidation principle
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