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Experimental Study on Seismic Behavior of
Precast Shear Walls with Reinforcement Spliced
by Grouted Sleeve Lapping Connector

YU Qiong, SUN Jiagiv, XU Xuejing, FANG Yongqing
(Research Institute of Structural Engineering and Disaster Reduction,
Tongji University, Shanghai 200092, China)

Abstract: To investigate the seismic behavior of grouted
sleeve lapping connector, pseudo-static experiments were
conducted on a cast-in-place shear wall and two different
precast shear walls in which longitudinal reinforcement were
connected by type I and type Il grouted sleeve lapping
connector respectively. Initial crack appeared at the bottom of
the cast-in-place shear wall, while for the precast shear walls,
the initial crack appeared above the sleeve due to the vertical
confinement of sleeve, and the cracking load of the precast
wall was greater than the cast-in-place wall. At the ultimate
stage, concrete were crushed at the root of the cast-in-place
shear wall; the concrete cover around the sleeve peeled locally
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and then was destroyed, following the crush of the concrete
above the sleeve in the precast shear walls. The ultimate
bearing capacities of the two different types of shear wall
were almost same. Compared to the cast-in-place shear wall,
the cracked degree, yield load and ultimate displacement of
the precast shear walls were larger, the ductility of the
precast shear walls was a little lower. Due to the densification
treatment of the horizontal bars in wall body and the stirrup of
rim member in the region of sleeve, the energy dissipation of
the precast shear walls was better than that of the cast-in-
place shear wall. The strain curve of the steel bar above and
below the sleeve is consistent, which shows that both type T
and type [l grouted sleeve lapping connectors performed well
in transferring the stress of the steel bar.

Key words: precast shear wall; sleeve; hoop strain;

hysteresis loop; cracking load; ultimate displacement
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Fig. 1 Forms of grouted connection joints of reinforcement bars
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Tab. 1 Casting method of specimen and connection form

of vertical steel bar
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Fig. 5 Construction, assembly and pressure grouting of shear walls
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Tab. 2 Mechanical parameters of reinforced bar
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Fig. 9 Failure of the shear wall at the limit state
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Tab. 3 Energy dissipation and equivalent viscous
damping coefficient under ultimate displacement

of the specimen

N B 50 B B
A E [ Do WD, fn
XW1 18.71 1. 00 0.13 1. 00
YW1 26. 47 1.41 0.16 1. 27
YW2 26.75 1.43 0.16 1. 22
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Tab. 4 Comparison of horizontal force under different conditions

R Fe/kN Fy/kN F,/kN Fo Fom/ F,
55 IEm | -1 IE[A RIA T IE T | Ty Fem kN Fom
XW1 188.77 139.48 164.13 280.51  267.00 273.76 464,07 435,68  449.88 1. 11 280. 6 1. 60
YW1 185.58 206,07 195,83 301.21 322,92 312,07 405,13 479,91 442,52 1.33 280. 6 1.58
YW2 196.39  251.79 224,09 353. 92 350.40 352.16  439.16 452.28  445.72 1.52 280. 6 1.59
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Tab. 5 Horizontal displacement and displacement angle of specimens under different conditions
ﬁﬁ'ftl: I)ﬁ ﬁ Acr(@cr) Ay(ﬁy) Ap(ep) Au(ﬁu) /l:Au/Ay
4 ’ EF R OEYy Em R\ FY Em Rm Y Em RmOFEYH O Em RME iy
XW1 iz A 7.34 4. 07 5,71 13,91 9.97 11.94 46,31 47.13 46.72 53.89 64.08 58.99 3. 87 6. 43 104
NiFf 1/395 1/713 1/508 17208 1/291 1/243 1/63 1/62 1/62 1/54 1/45 1/49 ’ ’ ’
Mg 7.66 7.65 7.66 20,85 17.37 19.11 46.15 38.05 42.10 71.53 69.17 70.35
YW1 43 3,98 3. 68
N#fFE 1/379 1/379 1/379 17139 1/167 1/152 1/63 1/76 1/69 1/41 1/42 1/41
7% 10.92 12.54 11.73 25.67 23.56 24.62 53.86 39.01 46.44 76.76 63.6 70.18
YWz 99 2.70  2.85
N 1/266 17231 1/247 17113 1/123 1/118 1/54 1/74 1/62 1/38 1/46 1/41

YW1 YW2 3R R M 1/41, KF
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Tab. 6 Secant stiffness of specimens in different

characteristic points (kN » mm™*)
FEAE XW1 YW1 YW2
T 28. 77 25.58 19. 10
JE iR 22.93 16. 33 14. 31
B {E 9. 63 10. 51 9, 60
R 6. 77 5,43 5. 63
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Fig. 13 Average stiffness degradation curve
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Fig. 14 Comparison of strain hysteresis curves of steel bars 4 14 on the outer side of the outer column of YW1 and YW2

500
400
300
200
100

0
—-100
-200
-300
—-400

F1/kN

_500 1 1 J
-3000-2000-1000 O 1000 2000 3000

600

400

N1
=
=]

0

K T3 /kN

=200

-400

-600

MR /1076
a YW1 & FI7 RS (SGL

1 1 1 J
=500 0 500 1000 1500 2000

MIFRAE/107°
¢ YW2 £ 107 (B HeE He i (SG

g

R 100

KFEH /KN

R RA /1076
b YW1 3% T B b Jr 80 55 1 A5 ] g 28 (SG6)

400
300

1 1 J
-3000-2000-1000 0 1000 2000 3000
M PA/1070

d YW2 3 I B 18 b 77 935 R AL A 21 1 28 (SG6)

500
400
300
200
100

0

=200
=300
-400

~500 1 1 1 1 1 )
-2000 0 2000 4000 6000 8000 10000

MHRAZ /1076

b YW1 £ I REE M (SG35)
600

400

-200

—400 |-

-600 ' . :
=2000 1000 O 1000 2000 3000

MM /1076
d YW2 6T 7 5 M (SG35)

EH15 YWL YW2 e RNGEES . THHNETHE i
Fig. 15 Strain hysteresis curves of steel bars 4 18 above and below the sleeve of YW1 and YW2



1358

Gl ¥ 1=y el )

46 %

500
400
300
200
100

0
-100
—-200
=300
-400

3

/KN

7K

-500 ! !
-3000-2000-1000 O

-5
=3 000-2000~1000 O

1000 2000 3000
TR AE /1076

a YW1 [BIF:E B85 490 mm 4b(SG12)
73

1000 2000 3000
WA/ 107

c YW2 B35 8% 490 mm 4 (SG12)

400

400
300
200+
100 -

ok
& 1001
-2001
=300
-400 -

3 /kN

7K

—~500
-3000-2000-1000 O

1000 2000 3000
RARRAS /1076

b YW1 B i 43 A 405 490 mm 4b(SG18)

400
300 -
200+
100
0 L
£ ~100
® 200
~300
-400 |

K /KN

~500
=3000-2000-~1000 O

1000 2000 3000
BIHRAE /1076

d YW2 B 055 490 mm 4 (SG18)
B 16 YW1, YW2 a5 #5122 40 £ 70 12 5 537 5 B3t 2R TH I 490 mm b7k F 1 5 R Bl dh &

Fig. 16 Horizontal stress strain hysteresis curves of indirect reinforcement bars and vertical distributed

reinforcements from the top surface of 490 mm of YW1 and YW2

200 PR\

0

IK3F /KN

=200

—-400

—600

-100 0

100 200 300 400 500 600
LRRA/107

a YW1 IR AL E R E £k (SG19)

400

200

0

=200

IR 1 /kN

—-400

—600

PR A

1 1 1 1 ]
-100 0 100 200 300 400 500

ERNE/107

¢ YW2 JE At i [ il 28 (SG2 1)

B 17

400 -

200

0_

K F1/kN

=200

—400 -

—600

RS

—-100

0 100 200 300 400 500
LRME/107

b YW1 i R4 A 4h 2= i [ i 28 (SG20)

400 -

200

0_

=200

K F1 /KN

—400|

—-600

% %53

-100

0 100 200 300 400 500
ERPAR/10

d YW2 376 B W i Ab & fay i B il 2% (SG22)

YWLYW2 i [ TR EREEE N

Fig. 17 Transverse strain of type T and I sleeves in YW1 and YW2



EioM

&S A MR SRR TR B R R R

1359

B Am i R AE 361 B AEE B, 1 [ BV 7K
STV INIR BT » S 1 i O A28 50
EARAL TS R B 5250, Z 18] X 3R 1) 28 Oy
IEfE s 25 IE BRI GRS R IE) B Ab T %
AN, SRR 32 R, 5160 9 30 1) L8 Sy S ML 5K
AIEUT W (LA 2, 1E IR 1m0 i I, 5 fRT 4 1] B2 AR 2
N IEAH.

T By 0 i o il £ 22 K B, i [ bty 2 TR A
6 i 1 BV AR L B 2 B O A A
Ak 07 A KA AR W 2T 0 55 ALk 2 £ o AR AL A —

B, AEL I 30 4 58787 Y oy AR e A T 5 A A o
A 9] AR B R — e,

& 7 I AEDIR A B A 32 RN R B2 AN 2 1 A
) AR R HIA M. “— " RoR BN AR B AR, R
BB KRBT, Tt B T
RS AN, B R A Y32 hr, BB R
J. TEAR PR i 2 A o I 74265 36 00 A5 A0 14 B g o7 25
TN AF Y RN AR , Fo AR BB R R AR RN,
500 X107°, X I ER LI/ERS R,

R EEREEEZHMNZENERREEE

Tab. 7 Transverse strain of the tension and compression of the wall at the peak state 107°
ik R 19 20 21 22 ¥l 23 24 25 26 ¥l
YW1 W+ 152 125 357 43 A 169 443 437 249 352 Hrflf 370

I HER  EE— 454 164 299 129 i 262 135 56 118 107 JEM 104
YW2 el + 38 58 JE] 48 1313 561 hrim 937
MEER BE— 407 405 119 i 310 1154 156 266 A 525
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