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Experimental study on the structural performance of a three-dimensional arch
structure

MU Zaigen" ™ RAN Pengfei” LIU Guosue" ZHANG Xiang—ong®

1) School of Civil and Environmental Engineering University of Science and Technology Beijing Beijing 100083 China
2) Beijing Institute of Architectural Design Beijing 100045 China

B Corresponding author E-mail: zgmu@ ces. ustb. edu. ¢n

ABSTRACT The three-dimensional arch structure is a new style of large-span structure which synthesizes the advantages of the arch
and dragline. As a light and highly active structure the three-dimensional arch structure has been used widely. In order to make fur—
ther research on the mechanical behavior of the structure a 1:20 scale model test was carried. The test data show that the stress of the
springing is the greatest and those of the other structure parts are less. The dragline is important to improve the bearing capacity and the
ability of resisting deformation.
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Fig.1 Layout of the two arches: (a) 3D figure of a three-dimensional arch ( model with draglines) ; (b) 3D figure of single arch ( model without

dragline)
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Table 1 Cross section of each model component

N /mm

3 Q345 50 x30 x2.0

Q235 60 x30 x3.0
60 x30 x3.0

90 x50 x3.0

L1 o _235 $89 x2.0
L, 20 7 o, 345 7 30x15%x1.5
1 $30 x2.0
40 x2.0
3 $51 x2.0
3000 x 800 x 20
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< = <
¥

3.3mx8.2m
1.1m 4.52 m.

Fig.2 Test model
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Fig.5 Arrangement plan of displacement meters

»(b)

Fig.4 Plan of strain gauges: ( a) arrangement plan of strain gauges; (b) arrangement plan of the structure model; (¢) 3D picture of the structure
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Fig.9 Displacement curve contrast of Node 8
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Fig.7 Arch foot when collapse 0
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