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Finite Element Analysis on Mechanical Properties of Short Pier Shear

Wall with Openings Under Monotonic Loading

Liu Xing, Yang Xiaohua, Chen Duanyun, Lu Nan
(' Schools of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to study the effect of the opening hole on mechanical properties of L shaped short pier shear wall,
applies ANSYS finite element software to investigate the mechanical properties of short pier shear wall of different opening
rates under the unchanged cross-sectional dimensions and reinforcement rates of the wall, and analyzes the bearing
capacity and yield displacement. The simulated results show that the bearing capacity decreases with the openings rate
increment and the bottom of the web as well as the opening position of the short pier shear wall are the weakest. Opening
holes will reduce the mechanical properties of short pier shear walls under monotonic loading, and the opening diameter on
short pier shear walls should not be too large.
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Table 1  Similar relationship for shear walls
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Fig. 1 Shear wall reinforcement diagram
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Table 2 Parameters of the shear walls

BRgis  REELWRE R JFR 4% /mm
SLW-1 C30 0.1 0
SLW-2 C30 0.1 60
SLW-3 C30 0.1 90
SLW-4 C30 0.1 120
SLW-5 C30 0.1 150

13 MESH

£ Solid 65 HLITH, TREE AR R E 3% F W-
W HSER IR HEIN 50 VR BE b T 2R
FERRIRAS s TREE MR E H 2 Ml s Al . R
B AN ) - AR, T BOR R A SR
AR, TREEBNR A Hongnestad AL HE 7
ok, IFAE T AL

o-C:fc|:l—(l—i] ](SCSSO), (1)
80

(2)

Gc :f;(80< gcsscu)’
1
=2——(fo i —50)s (3)
n 60(ftu,k )

X (1)~ (3) g NENAE;
o BRI Ry e BN T 5



16 H7 = 2 DO | A ==

20154E

S R RE A Bl T R

gy MR S13k 3 £, HREE L A AR, M HITHE
fH/NF 0.002 B, B 0.002;

n NEE, HHIFEERT 2.0 0, BUE 2.05

£, MIREE - MM PR R AE, M HIFRE KT
0.003 3, HU{E 0.003 3;

Froaxe FTREE L7 T HU R SR BEAR HELEL

TREE L R ) - AR SC R AN 2 B .

1 1 1 1 1 1 1 1
0 05 10 1.5 20 25 3.0 35 40 45
WAS/ %
B2 REETBIR S - AT 2k

Fig. 2 The stress-strain curve of concrete
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Fig. 3  The stress-strain curve of steel bar
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Fig.4  Schematics of the boundary condition
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Fig. 5 Schematics of the mesh
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Fig. 6 Load-displacement curve of SLW-1
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Fig. 7 The stress nephogram of SLW-1
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Fig. 8 The stress nephogram of shear wall yield
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Fig. 9 The stress nephogram of shear wall ultimate load
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Table 3 The mechanical property index

i VAT EU/KN RO /mm EEAFR /mm
SLW-1 107.43 6.487 1 37.421 17
SLW-2 106.17 7.646 9 38.859 46
SLW-3 103.49 8.824 7 40.324 97
SLW-4 98.71 10.011 9 41.823 61
SLW-5 94.82 11.872 3 42.556 11
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