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Experimental studies on multi-column out-plane buckling in bottom open-space
region of the Guangzhou New TV Tower

GUO Yanlin1,WANG Yonghail,LIU Luyul,LIN Bingl,PAN Hanmingl1,LIANG Shuo2
(1.Department of Civil Engineering,Tsinghua University,Beijing 100084,China;2.Guangzhou
New TV Tower Construction Co.Ltd,Guangzhou 510310,China)

Abstract: An overall elastic buckling analysis of the Guangzhou New TV Tower indicated the need of
an experimental investigation of the interaction of multi-column buckling of outer tube in the bottom
where large open space is provided.The test models with 5-column were designed to simulate the out
of face buckling behavior of multi-column in open-space region part of the prototype structure.The
tests of two models reveal that the multi-column buckling always occurs along radial direction of outer

tube and governs the structural design of outer tube members.The axial force distribution ratio in multi-

column has significant influence on the ultimate load-carrying capacity,collapse mode of the multi-
column model.The interaction of multi-column buckling can greatly improve the load-carrying capacity
of most disadvantageous column in multi-column model.The bowing effect of beams and diagonal
bracings caused by prebuckling deformation is recognized to be beneficial for enhancing the load-
carrying capacity while the multi-column buckles in out of face direction.The tests validated the design
of current design for the bottom open-space region of the Guangzhou New TV Tower.
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