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Experimental Study and Numerical Analysis on Flexural
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Abstract: Based on the flexural tests on the FCSR ( flange-channel steel roof) specimens, the
working mechanism and failure mode of the specimens were investigated. In order to study the
influence of the key parameters, including the tube thickness, the flange thickness, the
compressive strength of the concrete and the spacing between the tubes on the flexural behavior of
the specimens, finite element models of FCSR specimens were established by using the ABAQUS
software. The results indicated that the lateral stiffness of the specimen is high and the failure
mode is obvious ductile failure. The wall thickness of the steel pipe and the concrete strength may
have certain influence on the bearing capacity of the specimen, while the thickness of the flange
plate has no obvious influence on it. It is also found that the spacing of the steel pipe can affect
the bearing capacity obviously. The research results may provide some basis for the application of
the new pipe roof structure.
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analysis
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Fig. 1 Geometric diagram of the specimen
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Fig. 2 Location of loading and monitoring points
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Fig. 3 Failure mode of the specimen
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Fig. 4 Load versus deformation curve of the specimen
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Fig. 5 Vertical deformation curves of the specimen
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Table 1 Calculation results of ductility coefficient and
equivalent bending stiffness
e A | A, EI
R = e s
FCSR-CP 385.7 11.5 573.6 26.5 3.3 1483.9
FCSR -TT1 390.1 9.0 514.8 28.0 2.4 1462.2
FCSR-TT2 400.6 8.1 547.2 27.1 3.0 1484.2
FCSR -TT3 414.7 6.7 608.3 26.7 3.3 1553.9
FCSR -TT4 424.4 8.6 640.5 27.3 3.7 1674.5
FCSR -FT1 327.8 5.7 525.8 26.4 4.6 1389.0
FCSR -FT2 369.0 6.9 562.8 26.4 3.8 1469.4
FCSR -FT3 413.0 8.7 585.0 28.1 3.2 1575.3
FCSR -FT4 426.8 9.4 590.2 28.6 3.0 1589.2
FCSR-Cl 378.3 8.3 551.2 28.3 3.4 1355.8
FCSR-C2 387.3 8.1 560.4 28.0 3.5 1459.9
FCSR-C3 400.6 8.1 592.3 26.3 3.2 1579.6
FCSR-C4 414.0 8.1 610.3 27.0 3.3 1626.7
FCSR -TP1 363.8 9.3 528.9 25.6 2.8 1430.5
FCSR-TP2 321.0 7.5 446.3 26.6 3.6 2077.3
FCSR-TP3 255.1 7.9 381.6 27.4 3.5 1754.3
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