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Research on Seismic Behavior of
Earthquake-damaged Pre-cast Shear Wall
Strengthened by Enlarging Cross-section

LIU Xiang ,ZHANG Guofeng ,SONG Hao ,LI Juan

(School of Civil Engineering,,Inner Mongolia University of Science and Technology, Baotou,China,014010)

Abstract ; Seismic behavior of earthquake-damaged pre-cast shear wall specimen with full scale
strengthened by enlarging cross-section method was studied in this paper,so as to provide refer-
ences for the engineering field. Earthquake-damaged pre-cast shear wall were tested under cyclic
loading. In this loading system, force and displacement control were used. The experimental results
show that after reasonable and reliable reinforcement, the failure modes of the wall was compres-
sion and bending failure ;the pre-cast shear wall had a improvement effect on increasing the ulti-
mate bearing capacity after strengthened, while maintaining good ductile deformation and energy
dissipation ability. The study indicated that the seismic performance of rehabilitated pre-cast shear
wall before seismic damage under a certain damage level. Enlarging cross-section is very effective
seismic strengthening method for pre-cast shear wall.
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Fig.1 Size and reinforcement of specimen
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Fig.2 Failure patterns of specimen
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Fig.3 Strengthened pre-cast wall section
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Table 1 Material properties of steel
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JE/mm  JE/MPa J¥/MPa H/GPa
2\ 7 HRB400 12 434 584 201
4 /i HRB40O 8 487 597 201
R Q235 10 330 465 200
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Table 2 Grouting material measured

i 1E]/d PR/ MPa PLifrik AL/ MPa
3 34 4.5
7 50 8.1
28 65 8.9
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Fig.5 Specimens of reinforced layer steel strain

gauge layout
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Fig.7 Failure pattern of specimen

3 R

3.1 FFEIfL

KA IGPW 7EAR & Ji2 &2 far 8 T i [l iy
LENE 8 Frn. NIRRT LUE Y, im0 1,
TR [ 2R A 8 RIS, Ab 2 L By
B BRAR AR /N WL e 1 2 A R
A dks iR gk, iRk e A SO PR R BE
SRPERY B s ] ity 28 Bifi 057 B (0 15 ey =5 7 1)
S Bt IR A R 4 5 B
PRSI I, A [l £ Por 2 181 6% v AR
TR i (] i 2 T8 bR 2 B Ry G 11 4R
¥, A B FERERE .

400

300
200

TR SI/RN
(=3

-200 -
-300 -

%% 60 40 20 0 20 40 60 80
TR LB/ mm
8 LR Inl il £k
Fig.8 Hysteretic curves of specimen
3.2 BIERHAKXLESH
DT HOAE, 5 1A I A R A A
T 9. MBI £, n] A5 2R R A

X 7 85 R (L2 3 ). PR R RS AR A A
XF A MR 2

(1) 30 6 W 2 o R v e Dy T Bk
PE SREAPERIBEIR 3 4B B, ELBRE By B A 3
SAPE B B 2 PO N B . 3 JIGPW 5
PW [ 1F [] ‘B 42 i £ A48 fb e AR — B, 17 )
LR R AEE A SR S WA 2200, (H A
A

(2) i1 IGPW [ FF 2 far 45 L PW 4215
T 16.4% IR B T 8. 9% , W AH far 2k
PR T 6.0% RN BIERE T 43.1% R
AR T 6.9% , W PR R AP MK 0. 1% .
Ut BF 8 DR T v 1 T AT 3 v BT IR Y
F12PERE AT R A i R R R E] T
FEEH.

400 PW
300 —*— JGPW

2001
100
0 -

TRAKFES/KN

-100
=200
=300

~400 ; ) , , , , , ,
-80 -60 -40 -20 0 20 40 60 80
T A A /mm

9 ek

Fig. 9 Skeleton curves of specimens
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Table 3 Each feature point of the specimen skeleton curve
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Table 4 Inter-story drift ratio and ductility coefficient
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Table 5 Energy dissipation coefficients at various stages of displacement
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