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Study on seismic behavior of ultra-high performance
concrete composite shear wall with precast slab
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Abstract ; Based on the seismic performance test of one common shear wall and four ultra-high performance concrete
(UHPC) prefabricated composite shear walls, the hysteretic properties, bearing capacity, ductility, stiffness, and
energy dissipation capacity were studied. The effects of width-to-height ratio, replacement by expanded polystyrene
(EPS) and vertical reinforcement connection on the seismic performance were analyzed. The results show that
compared with the common shear wall, the UHPC composite wall has excellent seismic performance and the
maximum bending capacity increases. The UHPC prefabricated slab and steel truss can work well with the concrete in
the cavity. The hysteretic curve, skeleton curve and stiffness degradation curve of UHPC composite wall are
basically consistent with the trend of common shear wall. In the range of the ratio of height to width, the smaller the
ratio of height to width, the greater the flexural capacity and stiffness of the composite wall of UHPC, and the worse
the energy dissipation. Replacement by EPS can improve the energy dissipation capacity of composite shear wall
after yield, but reduce the ductility of UHPC composite wall. Only using the vertical reinforcement of the concealed
column to connect with the base has little effect on the flexural capacity and energy dissipation of the UHPC
composite wall, but it can facilitate the construction greatly.
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Table 2  Test results of concrete properties

TR ST RBUESRE £,/ MPa R £,/ (x10* MPa)
UHPC Tl Al 110.20 3.90
BN SN 41.80 3.25
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Table 3 Measured strength of steel bar

Ji-= HAR/mm  JEIRGREL f,,/MPa PURLHRE f,/MPa WA E /(x10° MPa)

HRB400 10 425.8 533.6 2.0
HRB400 12 480.0 580.5 2.0
HRB400 16 440.0 596.0 2.0
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Table 4 Characteristic point values of specimens kN

K5 gy m F, F, F,
CSW1-2.0 e 193.0 254.2 223.3
| 178.6 216.8 184.3
A 185.8 235.5 203.8
PCW-2.0 1E [ 228.7 273.0 232.1
i [m] 227.3 259.9 220.9
P 228.0 266.5 226.5
PCWEPS-2.0 1E [ 239.8 283.7 241.2
fiiIm] 189.7 221.9 188.6
¥ 214.8 252.8 214.9
PCWAZ-1.5 1E A 368.3 413.2 351.2
| 364.3 418.6 355.8
¥IE 366.3 415.9 353.5
PCW-1.5 1E 380.3 452.0 384.2
i In] 340.3 374.2 318.0

W 360.3 413.1 351.1
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i Al N, STt 2 Bk cSwi1-2.0 A 1 Fig.9  Stiffness degradation curves
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Table 5  Horizontal displacement and ductility coefficient of specimens

RS JE=9a[0] A /mm A, /mm A,/mm m
CSW1-2.0 1E [ 11.5 27.9 52.8 4.6
1] 11.2 26.2 41.6 3.7

¥l 11.4 27.1 47.2 4.1

PCW-2.0 1E[A] 9.8 20.9 37.9 3.9
1] 11.7 21.5 40.1 3.4

¥l 10.8 21.2 39.0 3.6

PCWEPS-2.0 1E 12.8 21.1 27.3 2.1
i) 11.4 21.4 27.3 2.4

Balfz) 12.1 21.3 27.3 2.3

PCWAZ-1.5 1E ] 14.6 27.6 37.5 2.6
1] 16.0 28.7 39.6 2.5

¥l 15.3 28.2 38.6 2.5

PCW-1.5 1E (7] 15.0 26.2 50.5 3.4
frila] 14.5 25.8 56.4 3.9

HH 14.8 26.0 53.5 3.6
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H 2% 5 Al %0, 4T e o 2 ik, S CSW1-2.0 A L, i F PCW-2.0 Flil: PCWEPS-2.0 By (E
PR FBE IR AL I B FRAR i PCWEPS-2.0 HAR 4 PCW-2.0 FUBEIRALAS I s/, 1600 UHPC Tl A&
BB 8% L PR IR EE A 5 RS (WA A B R B BN, B EPS IS A S S FRARHBR i B, S5
Fa bl 2 B PCW-2.0 M EL , W 5a e 1.5 BRI PCWAZ-1.5 FI A PCW-1.5 B JE AR F% FIide (8 137 7% B
WIER AR PCWAZ-1.5 5k PCW-2.0 BRI A B8 B A AR ], 17344 PCW-1.5 AR 8% B 1
PCW-2.0 B34, BP9 150 B /IS S A 1) T IR A2 A% | 06 157 B8 AR SR A7 8% i A 5 A0SR FH IR A 5 )
AR5 A AT VS MRS B B B IR B B R )N

St cSW1-2.0 M H, il PCW-2.0 . PCWEPS-2.0 [PCWAZ-1.5 Fl PCW-1.5 B9 3E 1 2R 50 A%, i
PCW-2.0 Fl PCW-1.5 [&MK T 12% , i1 PCWEPS-2.0 Fl PCWAZ-1.5 43 JIMAR T 44%F1 39% , B UHPC Fil
il — B 5 BY I B I E P LR DE TR £ BT J0 85 (0 IE PR 22, L EPS JEVBE 9 im ACRIAS SR FH 5 A 185 1) 494 7977 5 P 8
HEFT AR o L P B 2 R TE L 1.5 ~2 Z AN EPE 22 R A/, UHPC Tl AR -5 & 59 SR i &
F¥AF] 1/59 UL, 254 GB 50011—2010¢ @SB S EY " i 5.5 ZHUEFIAF] 1/120 MBRIEESR
3.6 NBEEESH

PR RN ST 558G 5 1/3 Ab 273 A3 5ilAn B AT (45 23 %24 D3 D5 Fil D4) i & i F 7
g A AN [ 5 BE AR KO B, T2 i R aniEl 10 iR, il fF PCW-2.0 . PCWEPS-2.0 PCWAZ-1.5
1 PCW-1.5 MR FEA — 50, A SN ZS ik PCW-2.0 fingkad oA [m) & B A i K S s h 48

Z 300
ﬁ@ 200
% 100 ——D4 ——D4
—o—D5 —+—D5
R | e . .
-40 -30 20 =10 |0 10 20 30 40 20 40
IKSAE RS /mm IKAV B /mm
(a) CSW1-2.0 (b) PCW-2.0

10 JRXEFELRETELMBERER

Fig. 10  Displacement law at different heights of each specimen
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Fig. 11  Displacement law of each specimen Fig. 12 Displacement law of each specimen

at 1/3 of the wall body at 2/3 of the wall body
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Fig. 13 Diagram of strain and stress distribution in eccentric compression section of wall limb
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Table 6  Comparison of flexural capacity

WRIZ M M,/ (KN - m) M,/M
4 5 ZHRXEEE o/mm M ZEREE  HRZEEM
IE 1] 1] T Ty
CSW1-2.0 114.8 0.15 334.6 406.7 346.9 376.8 1.12
PCW-2.0 113.4 0.15 392.2 436.8 415.8 426.4 1.09
PCWEPS-2.0 113.4 0.15 392.2 453.9 355.0 404.5 1.03
PCWAZ-1.5 161.3 0.16 743.3 661.1 669.8 665.4 0.90
PCW-1.5 151.4 0.15 653.5 723.2 598.7 661.0 1.01

4 it
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W], {EL A 2508 L S M B2 7 HE AN RS

2) UHPC T M - 5 59 73 HoA ABLGE BT 1 b —REO0 R AOABRERE J1 , HLws 5 LU/ iX PR I AE RERE
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