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Abstract; Based on the experimental results of the seismic performance of the precast concrete
shear walls connected with the pre-embedded corrugated pipes and restrained grouting-anchor of
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steel bar, the influence of axial load ratio, steel bar lap length and grouting strength on their
mechanical properties is studied. Reasonably select the constitutive relationship between concrete
and steel bars, the precast shear wall connected with the grout anchor is numerically simulate by
the finite element software ABAQUS. Using axial load ratio, lap length and grouting strength as
variables for extended analysis, the bearing capacity and ductility, stiffness and energy
consumption of the wall are studied. The research results show that when the axial load ratio is
0. 4 ,the peak bearing capacity of the shear wall increases by 13.2% compared with the axial
load ratio of 0. 2. When the axial load ratio increased to 0. 6, the peak bearing capacity of the
specimen decreases to 90% of the specimen of axial load ratio 0. 2. When the lap length of the
steel bar increases from 0.7 [, to 0.9 [, , the bearing capacity of the wall increases, but the
ductility and energy consumption gradually decreases. Compared with the shear wall connected
with the steel bar straight anchors, the ductility of the specimens with a lap length of 0.9 is
similar to that of the straight anchor specimens. Increasing the strength of the grouting material
don’ t have a significant impact on the mechanical properties of the precast shear wall with this
connection method. The anti-seismic performance of the pre-embedded corrugated pipe and
restrained spiral stirrup of grouting anchor connection of the precast concrete shear wall is good,
it indicated that the combined connection form of the embedding corrugated pipe and spiral
stirrup restraint is reliable.

Key words : precast shear wall; the way of hole by corrugated pipe; grouting-anchor connection;
seismic performance ;finite element analysis
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Table 1 Model parameters of specimen

72B2 0.91, 0.2 80
Z3B2 0.91, 0.3 80
74B2 0.91, 0.4 80
7Z5B2 0.91, 0.5 80
Z6B2 0.91, 0.6 80
M — 0.2 —
72B-0.7 0.71, 0.2 80
Z2B-0.9 0.91, 0.2 80
72B-1. 1 .11, 0.2 80
72B-1.2 .21, 0.2 80
Z2B-1.6 1.61, 0.2 80
7Z2B-55 0.9, 0.2 55
Z2B-60 0.91, 0.2 60
72B-80 0.91, 0.2 80
Z2B-90 0.9 1, 0.2 90
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Fig.1 Restrained grouting anchor connection
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pre-buried corrugated pipe and spiral stirrup
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Table 2 Concrete plastic damage model parameters
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Fig.2 Boundary conditions and loading regime of numerical models

2 HIRJToodrds

2.1 To# -{UBmEoi
TEFEST. CPSS i 8
15001
1250

1000
750

$it A PR OTARE Y

F/kN
=)

-1 PR T S S S S T S
-60-50-40-30-20-10 0 10 20 30 40 50 60
A/mm

(a)iAf#z2B1

S, R S i A A2 ey 2, A5 20 5% A ey 2R -1 7
ek, LIt Zz2B1 #i1 22B2 R, %A Rt
TR A R ARG A5 R X b 25 R WL 3,

F/kN
)

-60-50-40-30-20-10 0 10 20 30 40 50 60
A/mm

(b)ilf4Z2B2

3 CPSS il 57 Jyda A7 ROCECE AR Y )i 1] ih e X 1L

Fig.3 Comparison of hysteretic curves of finite element models of shear walls
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Fig. 4 Skeleton curves of the finite element model of CPSS shear walls

R T BT 7 di 45 R R AT A BROTAR U0
B A B AR AE AN SR i 28 i R O S
XERLOERS (W 3) o A FROCEUE 5k 5
XFEE A PROCREI 55 3 30 il ) AR 38 B AR
M, RENT 2% ~20% . ZHARNA

BROCAAUE R T 8, X AR
A7 AR —E B0 B R B LA St A o™
AR 2E RGN R AR 4 R L T
{ERBLIEE R

T3 TR O AR A ORI T R 2R S X A A%

Table 3 Bearing capacity and corresponding displacement of precast shear walls at each key loading points

Vg4 G it 7 Vg4
Z2B1 650 15.5 1120 1.02 952 46.33 0.91
72B2 750 15 1119 1.08 1 007.3 50.21 0.98
7ZABI 810 10.8 1140 0.95 1097.4 49.54 1.13
ZAB2 875 16.3 1188 0.93 1 009. 8 50.23 111
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Fig. 5 Comparison of stress contour plots and experimental failure of CPSS specimens under the axial
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Table 4 Calculation results of bearing capacity of
CPSS precast shear walls with different axial

compression ratio
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Fig. 6 Influence of axial compression ratio on bearing

capacity of CPSS precast shear walls
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Table 6 Calculation of bearing capacity of grouting

strength to CPSS precast shear walls
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Fig. 8 Influence of grouting strength on the bearing

capacity of CPSS precast wall
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