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Experiment Research on Bearing Behavior of Short Limb Shear
Wall Structures Under Vertical Load

LU Xuechen, YANG Xiaohua, ZHOU Lei
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Short pier shear wall structure is commonly applied for the lateral load resistance. In order to study
an improved bearing capacity of this structure to resist lateral force under vertical load, with a practical short leg shear
wall structure taken as its background, with the three layer structure near the top layer much simplified, and with the
similarity principle of structural model test adopted, a test model of three-storied short leg shear wall structure with two
spans has been established with a scale ratio of 1:4. Experimental results of the second floor structure under the vertical
load show that short leg shear wall structure exhibits a better bearing capacity under vertical load. Under the action of
the vertical load, with the whole wall limb in a bending state, the end of tie-beam and the wallboard joint proves to be
the weak area of short pier shear wall structure. Finally, based on the testing results, this paper expounds the mechanical
properties and failure mechanism of L and T sections in short leg shear walls under the action of bending composite.
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Fig. 1 A structural test model
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Fig. 2 Reinforcement drawing of wall limbs
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Fig.3 A scene diagram of model tests
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Fig. 4 Position in the structure of steel bar strain gauge
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Fig. 5 Position of reinforcing strain gauges
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Fig. 6 A loading diagram of the second floor
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Table 1 The second floor beam midspan deflection under the

single span arrangement of uniformly distributed load

AT /(kN-m™) AFEEREEE /mm
JEMIERZ: Hh )R TP GE
0.75 0.009 -0.014 0.029
1.50 0.016 0.002 0.041
225 0.033 0.026 0.064
3.00 0.072 0.053 0.071
375 0.077 0.062 0.090
4.50 0.099 0.078 0.099
525 0.102 0.106 0.107
6.00 0.109 0.128 0.114
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Table 2 The second floor beam midspan deflection under the

two cross arranged simultaneously distributed load

AR T /N-m™) AFENEEE /mm
LG EREL e LT Y
0.75 0.080 0.047 0.014
1.50 0.090 0.072 0.026
2.25 0.095 0.092 0.021
3.00 0.115 0.131 0.053
375 0.125 0.134 0.100
4.50 0.130 0.185 0.094
525 0.140 0.200 0.115
6.00 0.150 0.271 0.139
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Table 3 The second floor wall angle displacement under the

second floor beam midspan deflection

TS (N AL E /mm
JeM L B T AU

0.75 0.151 0.026

1.50 0.079 -0.010

2.25 0.080 -0.008

3.00 -0.010 -0.043

3.75 -0.029 -0.055

4.50 -0.039 -0.063

5.25 -0.067 -0.074

6.00 -0.058 -0.076
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Table 4 The second floor wall angle displacement under the

two cross arranged uniformly distributed load

I R B S fmm
Zefil) L R34 T ZU55L

0.75 0.004 -0.016

1.50 -0.012 -0.011

2.25 -0.020 -0.004

3.00 -0.032 -0.056

3.75 -0.045 -0.126

4.50 -0.054 -0.136

505 -0.075 -0.150

6.00 -0.084 -0.186

3.2 GEHRIEE

X SR A B A5 R4 55 )22 I TR R - 107 AR I A oy
ARESAR AT AR IR, AT TR0 v TR R % vy T I 1) VR
AR DK 3% S 2 S R s R A A P 1 AR AR A
32,1 HREHPRERE LT

1 T 5 v VTR R BB b A R 1) 4 A ey EAE R 1Y
W AR AR 7 B o B AR AN AR e BN
FAPE NN, TRRE A AR Bl ANy B A R A
o WA MRS, r AR ZR A A A 2207 A8 B g KT
PRSI, MR AR AR AN K

S
6 | -
z 4F
-
& 3 —o—ZE DAL
' 2 —o— TR 5
1 —— 7 YRR
20 10 %0 80 100 120
T AS e
a) FRESNE AT
7
6 | -
T sk
=
. 4 -
Z
4 S
- 3r —o— AT
g 2 —o— R
1 —— f YR
0 30 100 750 300

WA e
b)) AT I
B7 EREHRERESELMNET
Fig. 7 Concrete strain in middle span of coupling beams
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Fig. 8 Concrete strain on the top of beams with
distributed load
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Fig. 9 Longitudinal reinforcement strain of wall limbs
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