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Study on Flexural Performance of Cold—formed
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Abstract: In order to study the flexural performance of cold—formed thin—walled steel —fine aggregate concrete
composite beams, static tests were carried out on three composite beams with different shear structures. The failure
mode and bearing capacity of composite beams were investigated. The failure characteristics of composite beams in—
clude shear failure and torsion of joist web, plastic yield of upper flange of the joists, pull —out of part of the shear
screws and cracks in concrete, which lead to overall failure of composite beams. The test results show that setting
shear connectors has insignificant effect on the ultimate bearing capacity, but can increase the bending stiffness. An
ANSYS finite element model is established for numerical simulation as well as parametric analysis based on the cali—
brated model. The results show that reducing the screw spacing, increasing the strength of steel, increasing the web
height of joists or the thickness of concrete can improve the bearing capacity. Bending bearing capacity formulas with

a modified coefficient which considers the influence factors of the web height of joists and screw spacing are proposed.
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The accuracy of the proposed formulas is verified by comparing the theoretical calculation results with the experimen—

tal results and finite element analysis results.

Key words: cold—formed thin—walled steel ; fine aggregate concrete ; composite beam; bending bearing capacity;

experimental study
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Fig.4 Moment— mid-span deflection curves
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Tab.4 Comparison of experimental results

and finite element analysis results
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X Q235:
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Tab.8 Comparison of test results and
theoretical calculation results
SV M/(kN+m) M,./(kN-m) MM,

BM-B1 31.14 32.94 0.95
BM-B2 30.67 32.94 0.93
BM-B3 31.40 32.94 0.95
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Tab.9 Comparison of theoretical calculation results and finite element analysis results

K45 M, /(kN-m) M, /(kN-m) M,/M,

s M /(KN-m) M,/(kN-m) M//M, &5 M /(kN-m) M, /(kN-m) M, /M,

S-63 40.76 38.82 1.05  Q235-H205 26.80

S-126 37.44 36.28 1.03  Q235-H254 31.52

S-189 34.38 33.74 1.02  Q235-H305 34.19

5-252 31.52 31.20 1.01  Q345-H205 32.72
S-315 29.28 28.66 1.02  Q345-H254 35.24
S-378 28.47 26.12 1.09  Q345-H305 41.72
S-441 26.07 23.58 1.11 b0 27.95
S-504 23.55 21.03 1.12 b20 28.43

25.90 1.04 b30 29.53 30.13 0.98
31.92 0.99 b40 31.52 31.50 1.01
38.59 0.89 b50 32.37 32.88 0.99
28.86 1.13 b60 34.69 34.25 1.01
37.36 0.94 b70 37.07 35.63 1.04
47.37 0.88 b80 37.99 37.01 1.03
26.00 1.08

28.75 0.99

HR 8.3 9 Al SR B IEHL8Y & H:05(13)
THEH G RN RYTE A& T, 5 SE A & KR
EREIL 1%, S5 RICH AL M YR 2N
4.78% , Fx KiRZEAH T 13% 3EW T 22 ERf 7,
SRR L RE T -2 A TR AL A R 2 R A
P TP N L T3k

4 & &

DG R BIARHE S FE R AR BT VIR I
DL FE3 EIG I R ARTT RET HOR (TR BE
BB T SRR T A5 T A A AR, W Z
FETBTI: A0 22 W X B BR BT 257K 3 T8 e 2 5 mi {5

AL R A RS W A A RS R 12 R
REMETE ALK, B IEFE R R AR SRR, SEBR
TR AR LRI ek I A e X P %, e
FER N B A T NI S A
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