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Experimental study on seismic performance of T-shaped RAC short-leg shear walls
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Abstract: Based on seismic performance tests on four T-shaped recycled aggregate concrete (RAC) short-leg shear
walls at a reduced scale of 1:2, with different replacement rates of recycled coarse aggregate and axial compression
ratios at low-cyclic loading frequencies, the variation patterns of the failure mode, characteristic curve, ductility,
stiffness degradation, energy dissipation capacity, and characteristic loads in forward and backward directions are
analyzed. The results indicate that T-shaped RAC short-leg shear walls show strong seismic performance, and can
be applied to actual projects with a relatively low axial compression ratio; the performance of shear walls reflected
by the characteristic curve and the indices, such as the energy dissipation capacity, gradually increase with the
replacement rate of recycled coarse aggregate, and gradually decrease with the increase of the axial compression
ratio; and the ductility of test specimens decreases in different degrees with the increase of the replacement rate of

recycled coarse aggregate and axial compression ratio.
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Fig. 5 Hysteresis curves
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Table 4 Characteristic displacement and ductility factor of T-shaped RAC short-leg shear wall
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Fig. 7 Curves of stiffness degradation
BRI A S 52 A 8 VE T B M B2 AR AL ARAR W | W Y B 2 % B 164 SR/ - ZE 2 19, W2

IRl TR s A IR B BT, BEE AR B3E I, W B2 AR A B AR 27, I R T AN [R] P A A A

FRENRV IR F R 520 | 2 A5 NI 32 AR 1l e 3 5 B AN [ LR



322 IS S (SN S RE A S N T8 Ha4 6

HIE 7(a) 45 . DT2 DT4 FIHRIEE S DT1 A LG, T Mg A 2248 . 7e s 2= A0 R 288 F, DT2 . DT4 B9
JEXIRT DT1, %4 REW], BEE AR USRI I, BRI R IR ML E R B 228, DURe Pk RE RS

HIPE 7(b) AT45 ingw)id], DT2 to DT3 WIEER ALms o 2etg . AR A T, 58 DT2 iR i &R T
DT3 BIWIRE . &5 RN, Bt il s HE A3 R, BRI RSB s Sk, prae Pk e 22
3.5 FEERENSM

X BB AT ARE B XA A TR PR REEA T RE P , DT 1 XS R U M REEA T 2 DAY , AR S
SRFH T i 1] AR A FERE R L SUFRAERHAERLRE0) MmO RE A A/ N FERER BRI

S e
£ = (ABC+CDA) (3)

N (OBE+0ODF)

ﬁ: ':F‘ !S<ABC+CDA) _—{% [Eﬂ:j(d’@ E/‘J ﬁ*ﬂ 5 S( OBE+ODF) _7@@3&] H‘/; E’(J Eﬁ:{ °
BRGNS ZNN48 1 YOE i | A B AR K, B seR K HFE RE e ) i o, PUAR PR RE B Gy, AR
K (3) X% TIE RAC HLBCBY 3 dhy 35 [ B4 i AR R AR AR FERE REGHATIHE., s 45 R an &l 8 F1 9 i,

—=— DT1 ——DT2 —— DT4

25000
Bl 12
£ 20000} Lk
Z 1.0k
-
S 15000¢ w 09t
= = 08}
< % 0.7
& 10000} b
Bk & 0.6}
& ® 05
B 5000f 04F
3 03l
0 f 1 1 1 ] 02 ] ] ] 1 ] ]
10 20 30 40 50 60 0 10 20 30 40 50 60
g4 £ /mm 0 457 £ /'mm
(a) ¥ IR (b) FEREREL

B8 REEEAE SRR R S E R E R R
Fig. 8 Variations of area of hysteresis loop and energy dissipation factor with
lateral displacement for different replacement rates of recycled coarse aggregate
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Fig. 9 Variations of area of hysteresis loop and energy dissipation factor with

lateral displacement for different axial compression ratios
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Table 5 Measured values of cracking load, yield load, and ultimate load kN
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F, F} F, F. F}, F,
DT1 60. 00 118.53 161.27 0. 735 60. 00 80.32 112.72 0.713
DT2 70. 00 133.02 169. 36 0.785 70. 00 94.73 126. 44 0. 749
DT3 60. 00 120. 52 165.47 0.728 60. 00 85.36 115.53 0.739
DT4 80. 00 155.25 190. 03 0. 817 80. 00 105. 63 135.83 0.778
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