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Abstract: In this paper, experimental studies were conducted on the mechanical properties of typical
components of a practical prefabricated shear wall structure, including grouting sleeves, laminated rein-
forced concrete slabs containing joints, and joints between laminated slabs and prefabricated reinforced
concrete shear walls. Industrial computerized tomography (CT) and pull-out tests were conducted on the
grouting sleeves connecting the vertical rebars of the upper and lower prefabricated shear walls. It was
found that the rebars were generally difficult to align in actual construction. However, the pull-out prop-
erties of grouting sleeves met the requirements. Static loading tests were conducted on the slabs. Both
slab specimens showed good flexural ductility, and their experimental and calculated bearing capacity
values were in good agreement. Quasi-static cyclic tests were conducted on the joints. The load-
deflection skeleton curves showed an inverted S-shape, indicating good ductility and energy dissipation
capacity. The bearing capacities and failure modes of all three types of components met the design
requirements.
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Fig.1 Specimen sampling positions
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Fig.2 Schematic diagram of the semi-grouted sleeve
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Table 1 Specimen parameters mm

W% b, D, D, D, L L L

1 2

GT1 12 12 26 33 140 95 20 20 105

GT2 14 14 30 38 155 110 20 20 120
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Table 2 Test results of rebar material properties
WA EAR GRS B BRGRE f/

g K

LR LS mm MPa MPa
GT1-01~ GT1 12 428.5 593.1
GT1-15

GT2-01~ GT2 14 449.9 627.6
GT2-10
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Fig. 3 Internal scan of the grouting sleeve

223 DX A5 AN 5 ) TR S i 50 157 1 T B
2.3 BEKXBLER

T I T P 0 A RG4S LR 3. F
ARG v, Bl AR T R 1 A A AR
I Sty A 7 5 1R ) B M RS VR vk A S LAY
AR, £ 13 GT1-12 B 1l IR AR X A B2 800 47 3R
WE 4 Ca) BT 7R 5 Ay 25 187 A DR A 2 3% oh 25 ) A 3 432
B85 R AN 4(h) FIF s o

3 BREGHMHRBER

Table 3 Test results of grouting sleeve material properties

" . T iy N

ey T B g mme R
A &

GT1-01 12 69.6 WL 7 53.8
GT1-02 12 65.6 BTN & 30.8
GT1-03 12 64.7 AN BN 46.2
GT1-04 12 69.9 BT i 38.5
GT1-05 12 70.2 AL o 30.8
GT1-06 12 69.0 WML f 53.8
GT1-07 12 66.5 WML JE 0.0
GT1-08 12 70.2 AL o 30.8
GT1-09 12 67.7 AT 7 23.1
GT1-10 12 64.8 BT e 7.7
GT1-11 12 69.8 WML 7 46.2
GT1-12 12 64.3  IBIUHFLIR w 46.2
GT1-13 12 69.6 WML i 38.5
GT1-14 12 68.9 ML 7 46.2
GT1-15 12 65.3 R w5 46.2
GT2-01 14 90.7 I i 20.0
GT2-02 14 92.9 AL fo 20.0
GT2-03 14 93.1 AL i 20.0
GT2-04 14 92.6 AL i 40.0
GT2-05 14 92.6 WML w 20.0
GT2-06 14 91.3 AL w 20.0
GT2-07 14 89.4 NI HLT o 26.7
GT2-08 14 92.0 ML & 33.3
GT2-09 14 96.1  FUAH B £ 0.0
GT2-10 14 94.6 WML & 40.0
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Fig. 4 Failure modes

HRB400 ¥ fifi 19 Pt $7 58 B A5 #E(H , 3 2 JGJ 355—
2015 A 2 0o VB O o e o B AR AR ) (=i i 3T)
B3R 3k 2 B R B it T R Rk A A L
X F AT AT LR E 2 i 7 A AN T R A o T
WERGHEER. ER GTI-12 B AL T IR 205
FHE 00 IR D AL Sy 5 A R 8 Ak A 4 RO T S S R

Bl

B5 %R E

Fig.5 Schematic diagram of eccentricity
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Table 4 Specimen parameters mm
K2 JE i Vi
B1 140 3200 1200
B2 170 3800 2000
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Fig. 6 Prefabricated and cast—in—place parts of the slab
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Table 5 Test results of concrete material properties
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Table 6 Test results of rebar material properties

A WAL AR /mm RS E £/MPa AR BRBR [ /M Pa
6 518.5 681.0
Bl 8 456.2 638.0
12 436.3 609.2
6 420.1 634.4
8 463.5 647.3
B2
10 5111 682.5
12 525.7 581.7

it H A /mm = /mm Jfﬁlii%fﬁf.,/MPa
B1 110 140 43.6
B2 110 155 35.2
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a5t e, BT S, W BT 25 B 900 mm,
A B1 R 462 B BE Oy 1400 mm, B2 ] 4 2
B K 2000 mm o 2 55 0 2k R PR B B 4
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Fig. 9 Schematic diagram of numbered sections
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Fig. 11 Load-deflection curves
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Table 7 Experimental characteristic points

B T A W {2 B A 9 5 M

i P kN 8 /mm 51, P /kN 8 /mm 51, P kN 8,/mm 5,5,
B1 113.0 65.8 1/49 125.7 172.6 1719 — — 2.62
B2 189.4 61.2 1/62 2214 157.1 1124 208.4 194.7 3.18
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Table 8 Equivalent uniform load—bearing capacities of slabs

A LN 50477 4 PIKN 1 & P /kN 96 Ji K/mm JEHEAR 15 JEE L /mm )4 137 28 p/(kN - m )
Jit IR 113.0 17 1200 4000 18.0
o WA {45 125.7 17 1200 4000 18.5
i R A5 189.4 42 2000 6400 6.5
" WA {1, 221.4 42 2000 6400 7.9
b 2wy UL O N R o, R OBHRE BT 6 S,
/K o B0 0 5 B B
M =fA (hy-~) (2b) LA B2 Sy UL F M L AL R B2 R A A A5
oM B AR R BRI R A R B TR, A
P=7, GO b 2R R % 1 B R R )
A Ry 52 BN T A o O SRR KD R 8, k.
x99 W ERRGETERIEIRE
Table 9 Theoretical loads on slabs at rebar yielding
A A Jmm’ K/mm hy/mm Alfmm® M/(N - m) PIkN HXF 1R 2 1%
Bl 1219 1200 119 — 62.8 139.5 11.0
B2 1433 2000 141 628 105.1 233.6 5.5
3.2.3 WAL 0 800 ﬁ1ﬁ6())c(/)mm 2400 3200
AR AR A AS TR 67 0 5 %, 45t B A2 22 T i °
B & anE 12 R . FTRLE A Br 40
B P AE — 0 B8 B AR N B, it 2 i 7 5 B 4 BL) 4R )
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3.2.4 B IREE b 2 120
Xof P B b AT A2 M X b 3R T R B A R
A U, 45 G T 5 P I T4 928 43 i 0
B A2, N E 13 TR o AT LUE i R 2 R 200 e —~ :
B 38 320 T L 3 B S AR 5 4 51 B A .
350 mm {37 # Ak B A2 B I A ] R AR A S T g e 3 500
ZR A X5 L, AT BE 5 AT 2R A Y SR R R R A
563 B2 AE 700 mm 3 B b 17 25 5 BT H /b 3 5 B o
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Fig. 12 Slab deformation
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Table 10 Specimen parameters mm
W F 4 L B H
D1 1400 580 600
Jb2 1650 900 2000
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Fig. 15 Structural details of the joint
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Table 11 Test results of concrete material properties

W is H A& /mm = /mm *}ihﬁgﬁ}gﬁ/MPa
JD2 55 Hi i B 110 200 46.0
JD2 B A il B 110 140 45.0

F12 WHAELBRER

Table 12 Test results of rebar material properties

A WA AR mm T IRSRIE £/MPa B FRSREE £,/MPa
8 454.2 632.0
ID1 85 HR 10 513.6 684.1
12 420.1 602.3
8 457.6 633.1
ID2 H 4
12 421.6 565.9
6 420.8 633.7
8 448.4 634.2
ID2 # R
10 460.8 670.2
12 442.9 612.1

4.1.3  JnzcA & 5%

XoF 9 a5 AT AL 0, b TR 5 A
i I [ E , B Ak b T BE A 3 R b Y A Y #
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4 ID1 F1 JD2 1 8l 2% H pl o0 IR B 5 Al b 3% 1T 4y



Tolk s 2026 4F 55564 K1

5124 500 mm A1 1700 mm. AR & JGJ/T 101—2015( 4
ST RLRR ) e B SR FH A 3 -6 B BUH il
B J7 A e AR SR FH AT 28 4R R 2, TD 1 B A
3 kN, ID2 BF i 4 2 kN, ) & — WK ; T8 IR Jm 5% ol
A7 7% 2 1 I 2%, 1 A 7% R i IR 6L S B AR B =
U PR A AR 2 T [y W fop 4R 1) 85% Z 5 45
i1y 1E=

E N s RO = AN VA AN v = |
W0k 1O P LA N AE S R b A 2R
ik ) A% R AT 5 S R KA |
T e B 38 A0 A B TR B G AR T A A B8 T AT I
g ik R v O BB Y BE R 38 ) 2R A UL IS LA
ZLEE X R AT & .
4.2 RIELERAESH
4.2.1 XKML

AT D1 W) bk 24 5% A5 1k 0 4% i 2L 4E S5 A
16 [T s o A1 43 4 2 % 58 S 9 (18 kN B
A St IR s 67 RS A — 13,5 mm (2. 7% i #%
), SA8E K JRAR M, F A N 4 Y A AR TR B 1 R A
Ji 24, 5 M AR AR R A R A A2 R e, E R g 4k
A B s 7 RS N 28 = S = 2% 40 mm (8. 0% v #
) AR AR 3 R EE E G 1 em, 1E B 5 W) 6
YT BRI 1) 85% DL T 41k m# . Kk D1
) A8 S XA AR Al 1) 52 25 AR, |l T O R 7 A
TC #55 A [m] A0 1] o 28k s A A R 2 ) WY e T OE
FRLBE A T AR AR B, R ) n SLAE TR Ok L 48
AR LT EA A B, ROy AN
VR,

(a) WU ZREE A (b) eI

B 16 JD1 %451
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Fig. 18 Load-displacement hysteresis loops at loading points

19



FRAR S, 45 TR P R TE 5B 585 495 1) T S A5 15 15 TR A £ 3 2 PERE T 5

TR AR AE . PR 2R R R SIE
TN G BA R R EC FISE T

50

5]
w
T

IK A A/N
=

25
-50 ; : '
50 25 0 25 50
T BUNE AT KP4 /mm
(a) KfFIDI
20
10

IKF-Af /N
(=}

|
(=1
T

20 1 1 1 1 1
150 100 50 0 50 100 150

T UM A KL /mm
(b) K fFJD2
E19 HAliZk
Fig. 19 Skeleton curves

4.2.3 REHIENE

PO R A A o S N e R LB R
BAE /DN BORL RS T EORS BEOR 88 L ) 4h W O
TR AT BB A AR O DR 22, IR I ol A R L B E B
B A 1 R Ao A A R RS R AR R S B R 13
L NI IS NPT o o el ) = T 11 2 4
B, HE PR ROAE 5 I E I 1 gk T8 AE M R A
BN, X RR 25 5 AT RE R R X BR B B AT K b
gk .

4.2.4 W|pE
TR K, = jp;:/_jA;ﬁ%ﬁ%u%z&mzmm

R IR WA v AR AR Uk IE (R ] WA A
WAL FEAE , PR AR R OE () [ WA A 1Y) 4o 2R 4H o
P R0 A5 175 0 S TR I 670 7 1 194 B 4 I L )
FEFE, AT A5 A 3 0 R R AR A R, dn Rl 20
JiioR o W LLVE A AT 2~4 A 20 4R 0 4
v R s A AR R (S HEBR PR e A B8 N B
TSR 22 R M i A 5 78 22 05 2o A2 rhoas o W R
L, B FRE .
4.2.5 FERERE

FH R [l il £ Jor 6 [6] i) T AR R AR AR R 11 1) R
fE— A 0 Bl 26 an i 21 TR o R B A 0 AR A 1

-40 -20 0 20 40 60
i #%/mm
(a) iXfFID1

TN

0.0 1 1
-150 -100 =50 0 50 100 150
i #%/mm

(b) KM JD2
B 20 KRk

Fig. 20 Stiffness degradation curves

LRI /(KN -mm)
=]

R13 FHAFHRMAEHE

Table 13 Characteristic loads and characteristic displacements

WO IO Gl VE(L R A B
P /kN A /mm FLF S P /kN A/mm  fPFES P /kN A /mm fLH ffi H
iF 1 16.09 9.35 1/53 17.72 12.52 1/40 15.06 18.55 1127 1.99
o I 1] 37.86 15.08 1/33 42.47 25.73 1/19 36.10 38.45 1/13 2.55
1F 1 8.70 27.18 1/63 9.95 35.60 1/48 8.46 47.02 1/36 1.73
b2 S 1] 12.67 42.98 1/40 14.14 73.60 1/23 12.02 150.15 /11 3.49
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Fig. 21 Energy dissipation—cycle number curves
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