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State-of-the-arts of Research on Fire-resistance of Aluminum Alloy

Spatial Structures

GUO Xiaonong, CHEN Chen, ZHU Shaojun, CHENG Zhangjianing
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The elevated-temperature mechanical behavior of aluminum alloy is relatively poor. Consid-
ering aluminum alloy structures are mainly used in important large spatial structures, their fire behav-
ior is highly associated with the safety of the life and properties of human beings. In this paper, the re-
searches on the fire-resistance of aluminum alloy spatial structures in recent years are summarized and
analyzed. Firstly, studies on the elevated-temperature behavior of aluminum alloy structures, includ-
ing the high-temperature mechanical behavior of the material, members, joints, as well as the overall
fire-resistance of aluminum alloy spatial structures, are introduced. Then, the difference between
large-space fires and normalized indoor fires is presented, and the pros and cons of the determination
methods on air temperature distribution under large space fires are compared; the calculation methods
on temperature rise of structural components are illustrated, and the role of fire radiation is empha-
sized; studies on the behavior of the whole structure in fire, as well as the performance-based fire re-
sistance design concept is introduced. Finally, the key problems to be solved and further work are pre-
sented.
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Fig.1 A two-zone model for simulating large space fires
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