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Research on seismic behavior of prefabricated shear wall
with innovative horizontal joint

CHEN Ting . LI Jianbao
(Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, P. R. China)

Abstract: Based on an existing assembly shear wall with bolt-steel-bolt horizontal connector (PSW-1), an
innovative prefabricated shear wall with bolt-steel horizontal connector (PSW-2) is designed. The
theoretical analysis models of three specimens, including PSW-1, PSW-2 and a cast-in-place shear wall
(SW-1), are established by finite analysis software ABAQUS. PSW-1 is analyzed under monotonic load,
and the feasibility and accuracy of simulation method used in this paper is confirmed based on the
comparison of load-displacement curves between the simulation and the test result. The seismic behavior of
three specimens under cyclic load is studied and compared based on the finite element simulation result. The
result of the research shows that the seismic behavior of PSW-2 is generally better than that of PSW-1. The
bearing capacity and stiffness of PSW-2 and SW-1 are basically in good agreement. The deformability of
PSW-2 is slightly better than that of SW-1, while the energy-dissipating capacity of PSW-2 is lower than
that of SW-1. The failure mode of PSW-1, PSW-2 and SW-1 are different.
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Fig. 1 The detail of prefabricated shear wall with innovative horizontal joint
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Fig. 2 The dimension and reinforcement of shear wall specimens
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Table 1 Reinforcement of shear wall specimens

WA 45 B G Uk SV K43 A ¢ Ja 43 A7 A3 KT A
CHE I3 3 % 55 JEE 58 [l P
SW-1 448 $6.5@60 $8@120 $6.5@120 —
PSW-1 448 $6.5@60 $8@120 $6.5@120 —
PSW-2 448 $6.5@60 $8@120 $6.5@120 $8@60
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Fig. 4 Load-displacement curve of PSW-1 under single-direction lateral load
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Fig. 5 Hysteretic curves and skeleton curves of specimens
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Fig. 6 Calculating yield load by secant stiffness method
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Table 2 Characteristic load of specimens

F,/kN F../kN F./kN
NI
EF RE P Em RE R i1 = 1 4
SW-1 216.64 223.02 219.83 237.37 233.54 235.46 201.76 198.51 200.14
PSW-1 189.69 195.04 192.37 211.74 205.05 208.40 179.35 174.29 176.82
PSW-2 205.50 204.86 205.18 232.47 230.18 231.33 197.60 195.65 196.63
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Table 3 Lateral displacement and ductility of specimens

Ji e W {1 e BR

WG 5 Ay 0y Ay, O A, 0u ©

8 T R i Y 1 R i 1 R G 1 1 o R S 1 1 e A S A T e

SW-1 3.07 2,51 2.79 1/6911/8451/760 3.99 2.66 3.33 1/5311/7971/638 5.02 3.80 4.41 1/4221/5581/481 1.58
PSW-1 311 2.57 2.84 1/7201/8721/789 3.82 3.96 3.89 1/5861/566 1/576 7.63 8.51 8.07 1/2631/2781/270 2.66

PSW-2  3.30 2.89 3.10 1/6421/7341/685 4.98 3.95 4.47 1/426 1/537 1/475 6.02 5.56 5.79 1/3521/3981/366 1.87

A PSW-2 A 1L T SW-1, 7 Jitt M 8« 0 R 0 5 00 B A5 B o 28 a5 08 7K 757 B8 % g 87 % 5 K A3 4% SiE
TE R B0 KL PSW-2 9482 fe 7 L 3058 89 7 55 X1 SW-1 Bg 4f . 75 35 B W {E far 405, PSW-1 37 /) 7K
V- 5 B 7 B 1 T 2212 T B L B TE BE LT PSW-2 5 SW-1,
4.3 3EHE

SRR AR ROR B R B R B EFER RS E R BAE I T HFERERE J1 . A S E BY(E B R
Ut B R FERB RE 0 s L WU e I Ay 2 06 {1 AT 4 5 A PR A 28 B o I 0 o A0 R AT R B E
FLEER R A Fn . AT UL AR R SEROR B E R b, RN BE R AE R R B E Y (E Bl K S5 B8 T RS R
MBI SW-1 5K PSW-1.PSW-2 78 Ji | ASXT B M 2GR AL 1. 1 E B9 AH 25 A5, T A8 WA 1 5
FR AU R AN IG 38 A 5 E MEBRTHAWIRM . LRGN R, WEailf SW-1 B FERE 1 fe kTl 14
PSW-1 5 PSW-2, JE R 7E T SW-1 57 J7 5% 1A 9 A5 T 5z 4 181 1 JE it 5% vb 6 n 28 2 v A 77 e A 25 4% 3 1
FE7E 32 48 400 50 3o Br S IRFEBE 5 B W 50 S B R 1 PSW-1.PSW-2 Hy T /K V- 42 4% 4 35 45 5, B2 87 Sy 5 iR
VA AR S At G D R AT L BT ) B KT % R R A AL TN BHE , 33 PSW-1.PSW-2 Ji IR J5 19 #E g 1 g
AN B SW-1,



% 114 Moo 4ELF LA A KR AT R 41

R4 IARKHERHFHEHERYSRERHRY

Table 4 Equivalent viscosity damping of shear wall specimens

SW-1 PSW-1 PSW-2
A5

he E he E h. E
Jitt AR A PR 0.329 2.280 0.325 2.222 0.334 2.252
EJEREDD 0.360 2.959 0.348 2.353 0.364 2.434
B BR A 21 0.698 4.966 0.389 2.591 0.430 2.661
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Fig. 7 Degradation curves of secant stiffness
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Fig. 8 Strain nephogram of concrete
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Fig. 9 Stress nephogram of reinforcement
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