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Experimental investigation of integral scaled model on load-carrying capacity of
main stadium of Shenzhen Universiade Sport Center

GUO Yanlinl1,DOU Chaol,WANG Yonghail,CAO Pingzhou2,L1U Qiongxiang3,NI Shaowen4,
GUO Manliang3,YE Qian4,Ll1 Xingwu4(1.Department of Civil Engineering,Tsinghua
University,Beijing 100084,China;2.College of Civil Engineering,Hohai University,Nanjing
210098,China;3.Shenzhen General Institute of Architectural Design & Research,Shenzhen
518031,China;4.Bureau of Public Works of Shenzhen Municipality,Shenzhen 518031,China)

Abstract: A new type of structural system named as 'single-layer folded-plane spatial reticulated
structure' was adopted in the steel roof of main stadium in Shenzhen Universiade Sport Center.An
experimental investigation of integral structural scaled model was carried out.The loading with a 'pre-
stacked self-balancing loading system' and the scheme of 'stretching in batch and grade using manual
chain hoists','controlling by displacement firstly-then adjusting by inner force',was conducted to study
the stiffness variation and load-carrying capacity of the model.The weak regions and failure mechanism
were observed and investigated accordingly.Test results agree with analytical results by FEM,indicating
that single-layer folded-plane spatial reticulated structure has enough integral stiffness and safety
factor,however the load-carrying capacity is determined by individual members in high tension
stress.The connection of members under high tension force and bending moment with joints in shoulder
apex is the weak region of the whole structure,therefore the regions should be much concerned and
the welding quality should be controlled strictly during construction.

Keywords: integral scaled model test self-balancing loading system stretching in grade and batch
load-carrying capacity
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