%45 A% 11 9 T RRFFIR Vol. 45 No. 11
2022 4 11 A Journal of Chongqing University Nov. 2022

doi:10.11835/].issn.1000-582X.2021.054

1% 725 TRUEA SJe 3 b B9y B A 5 1)
fof #6411 DL K PEGE 2 Br

ﬁlgﬂ‘{%?‘l’i-ﬂ-ﬂkl’/g ?19)%%-é119’f% EEEZ
(1.ERKSE ERIEF®R,.EK 400045;2.8 % 5 K¥F L REFBEIRLF R, XK F4% P N2L3GD

WE. A TRANASTARNE LERT HFeg s Kok, A A A RTHKM4 ABAQUS #3574~ %
XHEMTAERER 0T KETHARKGRES G R AT AR AR JE Fe %06 b 2h W 5+
BRI KEEGHm, AREAR. 2K 2h . ARMARBEARRRGZRKBEG OW.2ES
B K @B RO EARALGREA T KO AL EREN 1/4, ARG K, FK
BEXRFTHERMEE LA FOEKRE QAR RN T, DEEBEBRGERH S & KR
FRA 8K % oh, A BCGE B AR BE B R T 2.5 mm; A n 3 W) &4 3548 7T oA A R e 2 ) T AR AR5 i T
BT FHARH BN MR ERT KR ZANBIRAE - HEEHER, BhX AT G
e S ARG KBREAA R ERRX AT  AEBRBRBOEEG LA ARKED TN, . A

J& A Kk BR
KPR AT AW T AR KRR KB mEh
FES2ES . TU391 XHtFRER:A X EYHE:1000-582X(2022)11-001-12

Fire resistance analysis of cold-formed steel sandwich thin-plate

shear wall under vertical loadings
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Abstract: In order to obtain the fire-resistance performance of cold-formed steel sandwich thin-plate shear
wall, seven models of cold-formed steel sandwich thin-plate shear wall were established by using finite
element software ABAQUS, and the temperature distribution of cold-formed steel sandwich thin-plate
shear wall under fire, as well as the influence of axial pressure ratio, thickness of side columns of cold-
formed steel sandwich thin-plate shear wall and vertical stiffeners on the fire-resistance performance of the
walls were analyzed. The results show that the temperature of the embedded steel plate is 80% of the
maximum temperature of the wall after it has been exposed to fire for 2 hours, and the temperature at the
web of the hat shaped section on the back fire surface of the side column and vertical stiffener is about one
fourth of that of the corresponding position of the fire surface. With the increase of axial compression ratio,

the damage position of the wall under fire moves up and changes from global buckling to local
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buckling. The thickness of the side column has a great influence on the failure mode and fire resistance limit of the
wall, and it is recommended that the thickness of the side column should be not less than 2.5 mm. The wall with
stiffener can use vertical stiffeners to balance the uneven tension of steel plate caused by premature buckling
of stiffener, which can delay the damage of the wall under fire. The bending direction of the wall is related
to the bearing capacity of side column, and when the wall is bent, the hat brim of the side column first
bends greatly, and then the whole section yields.

Keywords: cold-formed steel; shear wall; fire; fire resistance performance; stiffeners
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Fig. 1 Model design and arrangement of temperature measuring
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Table 1 Parameters of the walls

i 1% %8/ mm B/ mm SRR/ mm WE CALE=2EPANN A A
MX-1 1210 2 700 2.5 0.40 736.8 s
MX-2 1210 2 700 2.5 0.50 921.0 =
MX-3 1210 2 700 2.5 0.60 1105.2 &=
MX-4 1210 2 700 1.5 0.65 736.8 =
MX-5 1210 2 700 2.0 0.51 736.8 &=
MX-6 1210 2 700 3.0 0.34 736.8 =
MX-7 1210 2 700 2.5 0.47 736.8 w
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Fig. 2 Relationship of steel material properties and temperature
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Fig. 4 Comparison of results between finite element analysis and test
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Fig. 5 Temperature distribution of wall components
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Fig. 6 Temperature curve of each measuring point
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Fig. 7 The change curve of vertical displacement and its deformation rate with axial compression ratio
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Fig. 8 The stress nephogram under different axial pressure ratios
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Fig. 9 The change curve of vertical displacement with the thickness of side column
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Fig. 10 The stress nephogram of wall with different wall thicknesses of side column
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Fig. 11 The change curve of vertical displacement with or without stiffeners
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Fig. 12 Stress nephogram of steel plate shear wall
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