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Shearing Experiments of Cold-formed Steel Thin-wall Panels Under Cyclic Load
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Abstract: Composite wall in the cold-formed thin-walled steel structure house has a good shear performance. When the double-layer composite
wall is applied, the weak part is located at the floor connection, which becomes the failure under reciprocating loads. Considering the axial pres-
sure of different walls and different types of anchor bolts, a total of 9 double-storey wall in three groups were tested for shearing performance. The
research results showed that the energy consumption and ductility of the wall are worse than the single wall. The out-of-plane instability of the
joints along the floors or buckling failure of the floor beams often occur, and the construction of the floor joints is the key to the bearing of struc-
tures. The effect of the inner layer of the strip on the shear capacity of the double wall is not obvious. The out-of-plane displacement occurs at the
floor joint, the stiffness and bearing capacity will suddenly drop, and the random out-of-plane instability will increases with the increase of the
axial pressure. It is not obvious to improve the out-of-plane stability of the wall only by using struts to increase the vertical compressive capacity
of the floor. Double-nuts anti-pulling bolt has obvious effects on improving the bearing capacity of the wall. It was suggested that this kind of an-
chor bolt could be used at the floor connection of such multi-storey buildings, which can effectively improve the shear resistance of walls.

Key words: cold-formed steel thin-wall panel; cyclic load; model test; shear capacity; failure mode
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Fig. 1 Wall frame-floor connection
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Fig. 5 Schematic diagram of connection mode
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Tab.1 Number and composition of the specimen

AR A/

5 415 RS (mmxmmxmm>xmm) B /KN 2 1Ak T 2 HNEAR A
1 WT-1-160 C160x40x10x1 30.2 CHUFEY Flw2b2k
2 14 WT-2-160 C160x40x10x1 403 2/MbH+3 4 a
3 WT-3-160 C160x40x10x1 30.2 24 b3
4 WT-4-89 C89x44.5x12x1 40.3 24 b3 a
5 240 WT-5-89 C89x44.5x12x1 30.2 20K+ 9 mm/ERRFAR
6 WT-10-89 C89x44.5x12x1 403 24b2+3 e
7 WT-13-89 C89x44.5x12x1 30.2 24b2+3 e
8 34 WT-6-89 C89x44.5x12x1 403 N )
9 WT-7-89 C89%40x10x1 30.2 ) BE21bI
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Tab.2 Loading history of the test
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Fig. 8 Layout of displacement meter
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Fig. 9 Failure phenomena of No.1 series
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Tab.3 Eigenvalues of load and displacement

. - JiE R AT 25, e PR w7 2K, TR A 25, SRS )
I i) Jilm A IAFEHE B
P/kN A,/mm P /KN A /mm PN A,/mm s FRHERE
iE 6.98 40.15 17.44 45.02 17.44 45.02 1.12
WT-1 )53 -6.98 -38.08 ~17.44 —45.02 ~17.44 ~45.02 1.18 20952
iE 5.75 17.31 14.37 41.40 1437 41.40 2.39
WT-2 )3 -5.75 -20.40 ~14.37 —48.63 ~14.37 —48.63 238 10 502
iE 11.91 34.71 29.77 66.93 25.30 66.27 1.91
WT-3 R -8.85 —44.02 2212 —68.12 -18.81 ~70.50 1.60 30768
iE 6.64 15.96 16.59 20.01 16.59 20.01 1.25
WT+4 53 ~7.08 2575 ~17.71 2621 17.71 2621 1.02 6263
iE 9.25 31.45 23.12 38.48 19.65 41.20 1.31
WT-5 & -9.51 -38.88 -23.77 —41.54 -20.20 -43.52 1.12 23929
iE 426 30.03 10.65 4191 10.65 4191 1.40
WT-6 )3 -5.82 -36.70 -14.55 -48.10 ~14.55 —48.10 1.31 8752
iE 7.53 34.47 18.83 53.47 18.83 53.47 1.55
WT-7 )53 -7.76 -56.94 -19.41 -61.57 ~19.41 -61.57 1.08 27080
iE 9.17 33.16 22.93 4281 22.93 42.81 1.29
WT-10 53 9.17 -26.20 -22.93 ~47.23 -22.93 ~47.23 1.80 20758
iE 10.16 45.43 25.41 58.46 25.41 58.46 1.29
WT-13 53 -9.10 -39.34 2275 —46.55 -19.33 —48.31 1.23 34 566
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Fig. 13  Stiffness degenerated curves
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