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Experimental Research on Bearing
Capacity of Grille Arch

GUO Chao ,LIU Guodong ,ZHANG Hao

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; To study the ultimate bearing capacity and failure modes of grille arch,the grille arch in
the form of reduced scale straight-wall-arch structure, which was made of the Brazil white card-
board for competition,, was established to study the bearing capacity. The bearing capacity of this
grille arch is analyzed from three aspects; theoretical calculation, finite element simulation and
staged static loading test. The results of static loading test are in good agreement with the results of
numerical simulation,and the failure position is consistent with the failure mode ,both occurring in
the supports on both sides of the vault and the cross supports of the arch. In the graded loading
process , the specimen deformation and sand settlement change slightly in the first three stages. Seri-
ous damage occurred during the fourth stage loading,and its bearing capacity was 2 700 N. In the
simulation of specimens of other sizes,the comparative analysis shows that changing the diameter
and thickness has little influence on the specimens,and the deformation is less than 10 % . The ulti-
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mate bearing capacity and failure mode of the grille arch model can provide reference for structural

optimization and local reinforcement. The grille arch has high bearing capacity, less material con-

sumption and small structural weight,thus effectively achieving the effect of saving resources.

Key words : grille arch;white cardboard ;hierarchical static loading ;mechanical property ;breaking test
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Table 1 Unknown force and moment value of sections
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T 0 ~6 £ A S A .

io*

bl X, X, qox*/2 ey?/2 Aey*/6f M,, M,/ (kN-m)
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3 348 820 21 188 231 -2483  -1205.9 —1233.84 — 3.05
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Table 2 Material parameters
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Table 4 Arch displacements and horizontal

displacements of three specimens

E HEAL A/ mm KA/ mm
1 21.4 6.62
2 24.0 6.73
3 21.2 6.61
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