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Abstract; In order to study the axial compression performance of double-faced superposed
concrete shear wall, three double-faced superposed concrete shear wall specimens and one cast-in-
place contrast specimen were tested under axial compression. A refined numerical model was
established based on ABAQUS finite element software. The accuracy of the numerical model was
verified by comparing with the experimental results, and the theoretical calculation was carried
out based on the existing theoretical formula of axial compression bearing capacity. The results

show that brittle failure occurs in both cast-in-place and superposed concrete shear wall specimens
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under axial compression load. For the superposed shear wall specimens, the cracking of
superposed surface significantly affects the collaborative performance of the precast slab and the
core concrete. Compared to welded connections, the ultimate load of specimen is greater when the
truss bars and mesh bars are tied together. After adopting a staggered arrangement of truss bars,
the ultimate load of specimen is significantly increased. The ultimate bearing capacity of
superposed shear walls decreases with the increase of height to thickness ratio. The farther the
truss bar is from the side of wall, the poorer the overall integrity of superposed shear wall, and
the more likely the superposed surface is to crack. Due to the poor overall integrity of superposed
specimens, the theoretical results tend to be unsafe.
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mental study; numerical model
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Fig. 1 Schematic diagram of PCDSSW
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Table 2 Material properties of concrete

KRR | PR | fu/MPa | fo/MPa | E./10* MPa
Wpe i 45.7 30.5 3.41
A T H 45.5 30. 4 3.37
B B itk 44.3 29.6 3. 44
JRR)Z 44,5 29.7 3.36
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Table 3 Mechanical performance of rebar

55 5 d/mm fy/MPa fu/MPa | E./10° MPa
HPB300 6 407 602 2.02

8 436 614 2.03
HRB400E

10 453 635 2.01
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Fig. 6 Specimen failure modes
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Table 4 Specimen characteristic values

IEWLS Fo./kN Fo(&E)/
R F./kN A,/ mm )
G5 TR | A F. (M5
RCW 1 750 6 994 2. 40
PCW-1 300 2 500 5 205 2.28 0.74
PCW-2 500 2 000 4223 4.62 0. 60
PCW-3 500 3 500 5 600 3. 11 0. 80

VE ol TF SR A e PR E ) BES
Joi B B BT IR 22 Sy A) L i B T A PR R 2R
F1 o PR A BY 1 5% 8% B A B Rl R b 2 PR E
BT A R8O e R )2 R SR TR B - A5 A R R )
(JGJ 3—2010) " B2 M P A M Ry = =i}, 57
77 58 8 Bl R G BRAE Sy 0. 6, AR it B8 4% 3 4 1 B B
i % 89 3 K F b R B A R R A R R E Y 2. 2
5 T AR R EER
2.3 MmEiEE

Pl 8 Sy 2% 12 4 Kl B vl 35 A -0 1) 107 7% il £k
ATLLVE B A5 8, & A X S B W1 T

AR Ak WS K B AN 1) A0 B T Tl B X O ) i 2%
55 5 £ T 24 4 57 4 BT G I 1 fr 4R A BRI . X
RN M S GRS WA 52 R
T 1 AR T O S T 2 O AL L A LR 0 2 TRR
ARy o0 32 IR S, 3 B0 057 A7 8 3 25 R 1)
sk, Ak i TR PCW-1 B4 T IF 248 4 A
PCW-2 F1 PCW-3 I 2 , PR I 3 44 0 A5 62 3% 9 o th
LB 1 0 ) AR R

6.
4
g 4 RCW
ﬁ —e— PCW-1
—e— PCW-2
2r —<— PCW-3
¢ 0.5 1.0 1.5 2.0

) 1) £z #/mm
B8 ixk {4 o B o - [a) o 7% B %
Fig.8 Load-lateral displacement curves at
midpoint of specimen

B 9 5 PCW-1 il PCW-3 R [l i 4k % 4% T it 1
A AT . Al LR B L8 g . ih T & 1O
ARIT 2L A B T AL RS B N X FR . Bl A e 28 Y
R A 8 00 15 52 3% 32 T 1 DR o >4 45 Gl A PRy 2
Ml 2R R K., BT PCW-3 &4 T HAL
O P DN A AT PCW-1, PCW-3 9 ] 11 2%
HUIE . H A B RS .

15001

- BT,0.19F,
- B,0.38F,
- BH,0.58F,
-- BM,0.77F,
- BIH,0.98F,
- BIH,1.00F,

& B/mm

6 9

0l v £ B /mm
(a) PCW-1

- B,0.19F,
-~ - BJH,0.38F,
-~ - BIH,0.58F,

-- BI,0.77F,
<~ - BJH,0.98F,
~-- B[H,1.00F,

6 9

A 17 47 #/mm
(b) PCW-3

B9 lHMmE A
Fig. 9 Lateral displacements of specimens

2.4 METSMH

P 10 S 253 A 19 40 A 1 78 A A Bl . Xk T BE
el A RCW e B A i 8 A v Al G A 13D 46
2. WeAh . i T E A AR K 7 ) B
AN KR il (O AR 20 52 BV BN R AR . X T
Bl rF e 2T A I D & bR SR
GO A5 203D 32 I M7 030 B Ay G o, 4.5) 32 B 5
W RCW &AL, 2K P Al GRS 6) 1 B2 A2 JLF- 9 0,
Wt 55 i 8 140 180 9 A5 R BB PR AR TR B B 45 DM Y
JO7 78 B TR o T 2R F I 7 1 e S T, 3
A7 T LA 3 1 5 4 24 TR e 4 i A i A A
TR B9 K- 1] A2 T
3 HESN

AWF5IE H ABAQUS A5 BRICHAF ' X XL &
A 87 T34l PCW-1 gE 47K 40 AL s e PR B £
IR 5377 2R FH 0 8 A i s S A B (A 2 A 4 11
Fis .
3.1 BKBRMBEN

TR+ R C3DSR 52 A ¥ T , 9 fif ¥ i T3D2
MIZRETE . B T IR B 4 98 M 1 5 (CDP) #8210 £
TR BE L BB AR Y L G2 A R ] LUAR G SR A TR
AR T RE AL R R AL LR S AR L I
WV AR B b 1 g K sh Jr A ot
TR BRE - Bl TR A4 B B A A A P 12 Cad L (b)) T
Hobod Fde oy 30 i AR A5 IR T E ) iR



# 4 FIR B AR BAEA T R E &SRB L A AR 49
- 4 o
8 E (60
6- &0 e
z z 4r (&0 )
g 4+ g Eo
g g —— A1 Eo g i
5l —— 52 1 T g A1
o —_— §ﬁ§1 — mﬂéi p Eo 1( E E,
—— U 2 & O el O
—— W3 —— U 6 st ? Freey )
0 L L 1 0 " L ) (a) RBEL AR 45 A (b) VR EEL BB R Ay
2 -1 0 1 2 2 -1 0 1 2
R 45/10™ R A/107 7
(a) RCW (b) PCW-1
6 6 ) OO
St 0.01E
z 4 z 4 E,
2 s :
L —— I ;52 L —— il 2
—— Wl A4 —— ] 4
—— T &6 —— T A6 B 12 #HRAiEs
ST 0 1 2 ST Vv 1 2 Fig. 12 Constitutive models of materials
f23z/107 J2E/107 A AR o i B U0 H TR 68 + A0 B2 Al A7 oM. R % &
(¢) PCW-2 (d) PCW-3

B 10 WHREHH

Fig. 10  Strain distribution of rebar

) 7 3R

1
JEc 5 52 40
Bl R
Fig. 11
PEAST R e e 430 A R 46 0T A A R0 v AR
el el 43 Ry e A AR AR S 1 AR Lo R e 43 il
hy % B Bl BR R g A R AR 2R R 4% 2 B0 PR
BOCHE WL SCHRL23 . B9 Al R FH BT S s 9 PR RS R
HER AL B B I EE B 0. O1E, . BB A # tn 8] 12 (o) fir
TN Ho e, Fl e, 230 A S AR S, AR AR R VAR 5 F7 2
P B8 2R SR A AL LR 0. 3,
3.2 EMXZARMBEXS
B4 T BT TH IR B 4 42 fish 1 R - Surface-to-sur-
face $2 fil E AT A0, VI 1) SR FH JE A JEE 48 AE 780, 2k ) 152
B B A ik, R 4B R 0. 50, BFSREM] LR

Numerical model

B SR EE T A R N R B Embedded 2y
AR AT BE - . 280 U5, > TR R 1 A A
1) B 5T A% Jal 43 ROSE 439024 50 mm Fl 25 mm B 7]
LA o 25 A e A AR
3.3 BLREFHEERMEFR

RN L5 A Ao 4807 X3 5 ge IR R — B
A G 08 it o [ iy 249 B E I AR 0 0 1 S5 AL O
RIS 5 2% S Z [ E A 290, 3l i X 2
2 w5t o s ) 57 B8 S BN 4K
3.4 EBIIE

B 13 %F bk T ik PCW-1 3 36 5 455 780 (1% fif 2%
e A g . BT B AL TEAR B R AR L
W) e B B 1) f - B 4R 2R M O &R L HSE Br
1 T S A7 AR IR R LA B Hy T 8 3R 5T 6 7 A
BRI 7] ey i o o A 753 30 45 SR 1) 00 Bk R /DN T A 40 25
S 1 AR A Y B BR far 2K 43 ) S 5205 kN I
5 535 kN #Z FR 2 m A % 43 5~ 2. 28 mm Fl 3. 24
s A G35 22 PR AR T R 2 52 1 90 LI o B RO fE AR
RUTT DA b A B0 7 -6 7% itf 2 A 3 1A S5 R
PR AFRAEAE .

Kl 14 2 PCW-1 BRI IR X R K], % = K
i Ar i AR & SDEG B & B TR BE A A2 f
A2 HOR ST i M B2 R Ak ik 72 BB 6 25 G R AE M4 K
AT G 453 45 %) 5 2 IR 1) 3 Ak LA . SDEG 19 U
T 0T ) ~ 12 KREO . ATLUE 3. M
DXl BT A R 1 2 P A A7 0 7 K v A A S TR
B TR E . e Ah L R R AT DL A B R AR S



50 EAAFE TEFR

6.0r
4.5+
4
S
& 30 —— R R
= —— AL E
sl *  WERE
0 —

0% 1) A7 8 /mm
B 13 - gttt

Fig. 13 Comparison of load-displacement curve

SDEG

9.341X10”"
8.579X107"
7.817X107"
7.053X10”"
6.290X107"
5.527X10""
4.765%X10”"
4.002X107"
3.239X10”"
2.476X107"
1.713X107"!
9.506X 107"
1.878%107?

wRE  ARUE
E 14 PCW-1 B IREK
Fig. 14 PCW-1 model failure mode

R Z A S AT BT R 5T 08, A A IR A 5K
5L W) &8, 25 b %A PR o BUE 5 R
XUTH B 45 BY J14% 52 77 VERE 1 TOIUAS B2 R4, S0k f5
(AT AT T 28040 e 4 T
3.5 BEIW

Sy 1A T PEAl ST S BT ) B 0 A2 R PR
A BT R S A BUE BT AT S RO R
JEL LU R AT S 57 1] B 5 00
3.5.1 SR wH

AR S SR B R m L ST T B Ay il ok
1350.2 025.2 700 mm [ 3 />5Y Sy B EL A, XF A Y
B IR 6. 75,10, 13 Al 13,5, & 15 R AR
1o B LU TS 235 4 1 ey 280188 Il 62 B il 2, = 2 A PR e
ARk 5 535.4 773.3 522 kN, bl % &5 5 1L Ay 1S
s S A A B A 4R 0 2 R . AR T R R L R 6.
75 W EAL 2 R R F] 13,5 B A R e 4T R
T 36.4%,
3.5.2 MR MEIENHw

P16 AT IR S X far 2 - 168 1) 432 8% 1l 28 )
IS I R o NS/ Qe (T2 3 LTV R S S B o 1 = A
.3 Bl A0 4 A LT — 3. 450 10 1 FR A
AP 75 T 4 A7 TR S %) 6 000 T /0N > A7 2 73 1) R DA
400 mm 3§/ 3] 300 mm B}, #% BR R K7 9% .

2025 %

6.0

4.5
4
= 3.0
"> —=— H/t=6.75
= —e— H/t=10.13

1.5¢ / —A— H/t=13.5

E 1 2 3 4 5
02 1) {37 #/mm

B15 SELHHZME
Fig. 15 Impact of height-to-thickness ratio

6.0r
4.5
4
S
&R 3.0r —=— S$=300 mm
Fied —e— §=350mm
1Lsk —a— §=400 mm
0 1 2 3 4 5
B ) A7 #/mm

B 16 #7285 18] BE B % M
Fig. 16 Impact of truss bar spacing
I PR DAy 2 T AR A7 I A3 25 A A I 3 DR/ A 4R A ]
P14 S 3 (5 PP P T 2R A5 i 11 i 508 O B 2
i) 555 T A3 Xk 2 THD 0 240 SRR, » o A B T R
oy M BLREE L e 2 BUBR R ORBRE T 1 T B

4 BB

T A 4 2 i UL B A BY 8% X 7R
2 00N B 3 T TR, PR A Y R
FHEA 13T B pe TR B A+ 5ho0 52 R AG 1 i ik 2 it
SEAEAY XA SR I 45 R 04T 43T B0 GE I E X L A5
%3 I .

4.1 HOZEELAN

rh [ R TR 58 b S5 M 1 T RLE ) (GB 50010—
2010) "5 R SE L 4 A7 TR RE Tl o0 2 R A R AR R
YN

N<20. 99 (f A+ fLAD (D
Ao s N Sl s B s o BT TR BE A8 1 Y
R RB fo TR BE £ 0 PR R T A A N
oy A T o R A A A A T T AL, R R
S R TTA .

AT ACT 318-14"7 45 H 40 JE 520 8K If 1%
e 26 95 45 A% B 1 B0 32 TR A S B
kL,
32h

A Py 52 R 8 T7 5 ¢ h 9 5 3 Il 28 550, R

P,=0.55¢fA,[1—(

)] (2)



% 4 3

K E,F EFBERTREESRELT BT HRETFT 51

0.75;A, J TR & - 8 S m A 2 A2 R A
RO BE R B L N BoR 2 S YDA 8 K B2 s h g i
LRS-

Oberlender 4E7% 45 1 T 520 1R 8 + 5% 78 fh 0
far 2 AE N By 2 07 450 /)

pP=o. 6f;A[1—<%>2]

X PRS2 R ) £ R IR B £ AR (R BT
JESRBEFR UEAA ; A 2 80T T AR B R R B 2 Y g
[ 42 I L 0. 8, BEHEMT IR 1. 05 H T 43 1) Jy K% 44 v
R R,

Benayoune % T B R LN T 25 B %
FEAG 0 AR 28 07 A R

P:O.4fLA[1—(%>Z
oy B R R T s AL oA B S AR I T AR

BERNVR A 4R B S R 2R i 1 BY ) 8%
032 IR B RA A

3

}Lo. 67 f,A. (4)

AN, G2 TR B WA s a0 S W 3 T
SO FH s U . IR BE A 3 5 AR 5
B s AL Sy B0 46 v T AL
4.2 BWMOZEARFENITE

FT UL EHNE AL XA R 1 A5
3 A A 09 R 8 (8 5 T A R AT X
WL g5 5. nT LRI, MR RCW i T3
PR G, 2 B0 B0 52 TR OR 9 4 5 DRI A A X
TOAF b 45 e I BAH G R SF . o B EE L ACT
318-05""1  Oberlender %%  Benayoune 47 L) &
RN 20 o i 28 ST R A 3 B9 B 32 R 38
N EHRBMEZ AT 0. 76~1.01 Z . 4K, % F
A T B A IR IR i ) S AR PR R
B 2=, L EOS (E L T ¥R Fik i E , AR
OISRV 1 & AR A S I T
fH5 %4 1.27.1.20,1. 40, 1. 15 A1 1. 10, R, R
FHC AT 158 F BRI 40 14 19 7R 48 1T 355 7 g

Nuzﬁf&ho. 9p[A=PALAALT (B Lo
x5 ERBANRABESTHEELS
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o [ R ACI 318-05[27) Oberlender %3281 Benayoune %[11) 13 i it 2010
A4S | Fo/MN
N/MN N/F, P/MN P/F, P/MN P/F, P/MN P/F, N./MN N./F,
RCW 7.0 6.42 0.91 6. 10 0.87 7.12 1.01 5.85 0.76 5.63 0. 80
PCW-1 5.2 6.25 1.20 5.92 1.14 6. 94 1.33 5.69 1.09 5. 44 1.05
PCW-2 4.2 6.25 1. 49 5.92 1.41 6. 94 1. 64 5.69 1. 35 5. 44 1.29
PCW-3 5.6 6.25 1.12 5.92 1. 06 6. 94 1.23 5.69 1.02 5. 44 0.97
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