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Study on Shear Resistance of Cold—formed Thin-walled Steel
Grouting Wall with Intermediate Support
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Abstract: In order to improve the shear bearing capacity and lateral stiffness of C—shaped cold —formed thin—
walled steel structure,a new type of Z—shaped cold—formed thin—walled steel grouting wall with intermediate support
is proposed. Based on cyclic loading experiment, the wall model is established by ABAQUS finite element software.
Then, the accuracy of the model is verified through three aspects,namely,the wall failure characteristics,load —dis—
placement curve and the maximum shear bearing capacity of the wall. The influence of Z—shaped diagonal brace, steel
thickness, transverse brace and vertical load on the shear performance of the wall is analyzed. The results show that
the shear bearing capacity of the wall is mainly provided by three parts: Z-shaped diagonal brace,filler material and
inner wall panel ; the wall panel , filler material and steel frame are mutually constrained and work together; Z—shaped

diagonal brace can effectively improve the shear bearing capacity of the wall,which is especially obvious in the empty
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frame wall; with the increase of steel thickness,the shear bearing capacity of the wall gradually increases, but the in—

fluence decreases with increase of the steel thickness; the transverse keel and vertical load have little influence on the

shear bearing capacity of the wall; with the increase of vertical load , the shear bearing capacity of the wall reduces, but

the reduce range is small; the shear bearing capacity calculation formula that is applicable to the new type of cold-

formed thin—walled steel grouting wall with intermediate support is deduced,and the key points of the wall structure

are put forward.

Key words: cold—formed thin—walled steel grouting wall; lattice steel keel ; finite element analysis ;shear bearing

capacity ; key points of the structure
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Tab.1 Brief introduction of experiment

VG s A byx by x t/(mxmxmm)  HUMAVE/(KN-mm™)  RAHBIREN/AN  ZEGHEMA 6, TR
SW-1 PRAEsEA 3x3x220 12.46 155.75 1/54 5.37
SW-2 VIREE 2 E N 3x3x220 12.94 157.71 1/50 7.11
SW-3 JCIE R R 3x3x220 2.46 47.17 1/30 5.12
SW-4 TR SN A 3x3x200 9.03 109.00 1/70 5.49
SW-5 FIEH N 1.5 HhA 2x3x220 7.43 75.64 1/63 5.15
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Fig.2 Failure characteristics and skeleton curve of specimens
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Tab.2 Comparison of test results
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Tab.3 Material behavior of wall panels

hupe FPERCE/MPa MARISRIE/MPa HEL/N
AR 3 036.67 5.59 0.3
B 7.2x10* 35 0.3
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Fig.3 Comparison of wall stress nephogram and experimental failure characteristics
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Tab.4 Comparison of ultimate load and 40
corresponding displacement of each wall e
SW-1 SW-3 SW-4 Jle=im 2 T . . .
20 40 60 80
PIkN A/mm PIKN A/mm PIkN A/mm
— i #%/mm
RIGME 16519 29.92 4938  49.81 11319 19.42 (o VT TR AT 2 FE 2%
BUE 16563 3365  50.18 6456 11339  20.18
WE%  0.27 12.46 1.62 29.61 0.18 3.91
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Tab.5 Comparison between test value and

calculated value of regulation formula

] RIS AR 1 rhE R 2
g

P/kN P,/kN PP P,/kN P,/P
SW-1 155.75 71.09 0.46 82.87 0.53
SW-2 157.71 71.09 0.45 82.87 0.53
SW-3 47.17 35.75 0.76 35.75 0.76
SW-4 109.00 71.09 0.65 82.87 0.76
SW-5 75.64 49.24 0.65 56.99 0.75
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Tab.6 Accessor methods of coefficient 1;,7,,%;
A :CEwsR7S
m IR ) I 1.25, AU A 1, B 1.0

HEIRSRIA m, B 0.8, BT AMR R BT B BT GE b

T A 0.5
Sy BB 600 mim B, 5 52 e MRS my TR 17, T
UE

5% MBS 0y B 1.6

FoexK (7R 5 ik Ba s iR BT 8y k3 T
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THASRAF R AR BTBT R 2O S5 (W) A 8047, i
KIRZEN 5.8%, AT LA —Me TR IR R
A SCHE P BT R 1A 303k A 3L

F7 EEREREN

Tab.7 The maximum shear bearing capacity of specimens

G RIS E/KN /AN R2/%
SW-1 155.75 150.68 34
SW-2 157.71 150.68 4.7
SW-3 47.17 45.48 3.7
SW—4 109.00 102.99 5.8
SW-5 75.64 79.55 -49
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Fig.6 Wall failure characteristics
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