54555 31 (DT ST A S DY S 14 Vol.45 No.3
20254F 6 J Journal of Disaster Prevention and Mitigation Engineering Jun. 2025

DOT:10.13409/j.cnki.jdpme.20240105001

—FRTEENTERREXT NENE AR

TRF, AHRE, HBH

(1. dbE Tlb K2k vl 8 i 2430, AL 50 100124 5 2. Jb 54 2 8 5 B TH0F 52 e 47 BR A 7, A 52 1000055
3. Ab R A K2 R S A TR 24 B, db 3 100044)

FEE: AR A AR M A 5B ERA PSR MR N TRt N W B E, h A,
MRS THEBEREX T ARG ORERR,#FT 1RINRE LR T 58T 360488 42 e H X1, AT 52
TRsET AR BOR R A R R AR AR A BORF R A B S A, SRAY K
B TEBTETAR XA B LR A A ABT A ALBHREAE A L%t 2R LA R IF e kit
Fr AL RE AL N R TARI G M AR AL N AR AN AR, BN S P al Lok RRE 7 GRLkE D3R,
PR MR R G0 R A AR A TR R, R TFEBERXT IO EN LRI G T E
o b AR, AR PR AR A A 3 K T HLE ML 09 38 90 b B R AR A% A IRAR(1/120), B H 45 4 3 M & A F
51~74, EHREHEHEAARERRA, B, BE T EEBTUAARS Y SR E, R AR ERRE
Fodefete A, H AR A, B s DA P I B E AP LR,

KR RO DT I 5 W m R AR s T A SR R R S G s BraR ke

MESES: TU39S.2  XEARIEAE: A X E4HS:1672-2132(2025)03-0571-13

Study on Seismic Performance of Dry-connected Precast Shear Walls with

Vertical Seams

WANG Zhenyu'?, LIU Hongtao’, DU Xiuli'
(1. Faculty of Architecture, Civil and Transportation Engineering, Beijing University of Technology, Beijing 100124, China;
2. Beijing Institute of Residential Building Design &. Research Co., Ltd., Beijing 100005, China; 3. School of Civil and
Transportation Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: Vertical joints between adjacent precast wall panels are dry-connected using high-strength
bolts and embedded steel plates. This method features simple construction, convenient operation, and
direct force transfer. To study the seismic performance of dry-connected precast shear walls with verti-
cal joints, one cast-in-place wall and four dry-connected precast walls were subjected to low-cycle re-
versed loading tests. The failure mode, hysteretic characteristics, stiffness degradation, energy dissi-
pation capacity, and connection characteristics of different types of vertical joints were studied. The re-
sults indicated that the dry-connected vertical joints could effectively transfer shear forces between the

left and right wall limbs of precast shear walls, enabling the wall panels to meet design load-bearing re-
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quirements while demonstrating good ductility and energy dissipation capacity. However, the failure
pattern of precast walls was different from that of cast-in-place walls, with more widely distributed
crack zones due to the influence of vertical joints, and the energy dissipation capacity of walls was en-
hanced. With the increase of vertical joint connection strength, the strength and stiffness of the precast
walls approached those of cast-in-place walls. The inter-story deformation of dry-connected precast
walls with vertical joints was mainly composed of bending and shear deformations, with the ultimate
drift ratio exceeding the limit value of elastic-plastic inter-story drift ratio specified in the code (1/120),
and displacement ductility coefficient ranging between 5.1 and 7.4, exhibiting good deformation and
collapse resistance. In addition, raising the position of the vertical joints could effectively improve joint
connection efficiency, enhance wall integrity and energy dissipation capacity, and reduce construction
costs. Therefore, it was recommended to position the joints in the upper-middle section of wall panels
in engineering practice.

Keywords: precast shear wall; vertical seam; dry connection; high-strength bolts; low-cycle reversed

loading test; seismic performance
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Fig.2 Specimen geometry and reinforcement details
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Table 1 Specimen number and design parameters

- %ﬁ i SRR R A ” P,
FA (7 S B0 BT SR E)

RCSW  #3% 0 X R 4L
DCVS-1# | 2X4M16 A 422 BT 45
DCVS-2# 1l 2X8M16 PrE T
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DCVS-4# [ 2X4M16 B AT S
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Table 2 Mechanical properties of concrete

B :MPa
- SETEBUR Mo bR Bhodihn B
fide fides piiyes i
RCSW 30.7 23.3 2.60 3.00x10*
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DCVS-3# 33.4 25.4 2.72 3.09x10*
DCVS-4# 34.8 25.7 2.74 3.13x10*
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R FA% f,/MPa  f./MPa o/ %
8 mm 433.2 588.3 12.4
b
12 mm 412.4 566.7 12.1
A (=6mm  410.2 494.6 —
5 R A M16 940.0 1040.0 —

TE < f, RS SR B ORE 9 Dk A 3 JRE ARG BRESE B2 5 0 Sy BB I ¢

B A S AT, 1 e e U 2R b 3 1 it
T g 0 g o 2 (3 140 R B 0.15) , SR 5 78 i 3% 3
AT SN VA 0 ) 1P S A I R R A S Y - S
FRASE % 5 1 43 19 B B 28, X 42 7 9500 e IR A7 % i
B N A R — WK e IR S B O A PR R,
Z AR AR AR T T 30 0 1 er 219 85 %0 w4 K AR
10 IR TG 3 4 5 o7 4R iR g6 45 0k o 7R IR AR
2y MTSVEZ) &8 S E T 1E , PIRLES Sy 67, 350
A ME AR .

RGBT A EME S Fin. HY1I~HY4 &
DA AN 8] 2 B Ak 7K P2 7%, Y S I 6 b 52 - 5
MRS VY 1A VY 2 5 I S5 AR IR 5B 5% s i B, VY 3 il
V'Y 4 H 0 5% AR 5 4 (0 MBS s RS i SY1~SY4
0 555 A ) BY DD AR TE 5 AR R A AL 6 TR, B
£ 45 DA BE A F (V1~V8) K F 43 A i B 28 Fr
(h1~h4) DL B 3% Bz i 2 I W A2 A6 (Y1~Y4) .



G,

TR

Rl

W
Az I s

1 5
P4 R0
Fig.4 Experimental loading setup

*sV3 ! Qrv SYQ
\\VY 4//

'\\\ // §

s g\ = ———

VLT | R, i @— BHE

HY3 B ¥l

VYL /,/ SRy *_.
Blics +§Y1 SY2

HY5

1000
Y
.
o/
/
/

¢ it

100 900

IS A 2 27 N

Fig.5 Layout of displacement transducers
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Table 4 Characteristic point loads and displacements of specimens
it F,/kN A,/mm F/kN A/mm F,/kN A./mm F/kN A,/mm 4, 0
RCSW 350.0 3.2 442.7 6.5 561.7 39.0 486.2 48.7 1/60 7.5
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Fig.13 Stiffness degradation curves of specimens
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