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Abstract ; The paper analyze the deformation, strength and ultimate bearing capacity of a steel arch
dome under different conditions. Taking a tourism service center located in Nanning , Guangxi as an
example , the deformation and strength of the steel arch dome structure under various working con-
ditions are calculated by using ABAQUS. The buckling loads and buckling modal shapes are ob-
tained by arc length method when the state of the structure changes from stable equilibrium to un-
stable equilibrium,and the ultimate bearing capacity of the structure is analyzed. The experimental
results show that under different conditions,the maximum stress and deformation of the structure
are 50.48 MPa and 15.35 mm,and the safety factor K meets the requirement value of 2.0 in the
Technical Specification for Space Grid Structures ( JGJ7—2010). The research suggests the de-
formation check under the normal use limit state of the structure and the strength check under the
limit state of the bearing capacity could meet the limit requirements in the specification, and the
structure has sufficient safety reserves
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Fig. 3 Simplified steel stress-strain relationship
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Table 2 Comparison of result

R BRI/ MPa R RAiRS/mm S/ RN

Sz 20. 55 6.3 0.913

R 22.50 6.4 0.984
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Table 3 Load combination coefficient under normal

use limit state
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Table 4 Maximum deformation of normally utilized

limit status

THAE JRAE/mm
SCl 15.05
SC2 15. 14
SC3 15.20
Sc4 15.35
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Fig. 10  Stress contour plot of dome structure under

different working conditions
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Table 7 Results of bar strength
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Table 8 Stability checking of loading combination

TOUALA 1EEk DL I8 LL RS HLL K3k WL
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Fig. 11 Analysis results of structural ultimate bearing capacity under different working conditions
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