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Abstract: The usage of high ductile concrete (HDC) in low-rise shear walls was proposed to improve their
seismic behavior. The effects of axial load ratio, the amount of horizontal reinforcement and steel plate on failure
patterns, ductility and energy dissipation capacity of shear walls were studied by quasi-static tests of five shear
walls with the shear span ratio of 1.0. The results showed that the deformability of the HDC low-rise shear walls
is significantly improved compared with the high-strength concrete low-rise shear walls. The energy dissipation
capacity and deformability of shear walls are improved with the increase of the axial load ratio and the decrease of
the spacing of horizontal reinforcement. The collaborative work between HDC and steel plate improves the shear
capacity and energy dissipation capacity of the low-rise shear walls. A formula for calculating the shear capacity
of the HDC low-rise shear walls is proposed based on the softened strut-and-tie model, and the calculation values
agree well with the test data.
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Table 1 Parameter of the specimens
USSP LS 7K 1B 1)
EREE TR AR5 E/ gt WIRUERL B E/KN
PUTT O g mEs eiEmm 9 i s o T
HDCW-01 4420 266@30 — 268@80 2$6.5@100 — 1.0 0.34 1110
HDCW-02 4420 266@30 — 268@80 246.5@100 — 1.0 0.28 924
HDCW-03 4420 206@80 — 208@120 296.5@100 — 1.0 0.28 924
SHDCW-03 4916 — 4 296.5@120 296.5@120 3 1.0 0.40 1294
SHDCW-04 4916 — 4 296.5@120 2906.5@120 3 1.0 0.28 924
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Table 2 Performance indicators of PVA
KE/ B KRG PubimE savesie ks mE/
mm pm (x10°)  MPa GPa (%)

12 39 0.31 1600 40 7 1.3
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PEREIRES, 73 3PUE MR R IR a5 Rk 3 o
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Table 3 The test results of the strength of HDC
B fi/MPa WRBINAE & f, /MPa  f/MPa WEMEERE &

(g/cm3)

HDC  5.08 0.008 52.12 45.19 0.0039
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Table 4 Material properties of steel

R f,/MPa f/MPa__ BAVEREE: E/(x10° MPa)
6 392 581 2.1
*8 355 508 2.1
16 418 588 2.0
20 423 585 2.0
AR 255 364 2.1
e 239 322 2.0
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Fig.2 Tensile stress-strain curves of HDC
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Fig.3 Multi crack development of HDC specimen
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Table 5 Failure modes and failure mechanisms of the specimens
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Table 6 Comparison of characteristic point
SRR W BIOIF R E PR EiRerE EIRAR 0EATE RBRATE MRORGIE MR BRI A
P./kN A/mm Py/kN A/mm PJ/KN 0.85P,/kN A,/mm 1=AJA O=AJH
HDCW-01 400 2.65 671 7.62 802 682 17.62 231 1/57
i HDCW-02 400 3.05 635 727 758 644 20.94 2.88 1/48
S HDCW-03 300 1.85 618 7.52 736 626 17.59 2.34 1/57
SHDCW-03 500 2.53 960 8.84 1130 961 2236 2.53 1/45
SHDCW-04 500 2.66 910 9.33 1085 937 28.86 3.09 135
e SHPCW-05 500 1.7 598 2.46 780 663 4.66 1.89 1215
HiR[13]
SHPCW-06 450 1.6 572 2.48 829 705 9.87 3.98 1/101
e HPCW-08 400 1.50 686 435 797 677 18.25 4.20 1/55
HR[15]
HPCW-09 400 1.62 638 448 765 650 12.75 2.84 1/78

1) ik HDCW-02 1 #% BR A2 £ M ik 4
HDCW-01 1] 1.19 fi5, ik} SHDCW-04 [\l FRALEE
ikt SHDCW-03 f 1.29 1%, i BABEE fh & Lk
Ny AR IR PRAS T R T B B s KP4 AT
AN, W HDCW-03 1748 1% B¢ 11 Ll 4
HDCW-02 5 It F# 1K .

2) 5 HDC i fFAHLL, #H-HDC 414 8 /4%
AF I R AT P I3 N T 46%, VA {EL A 21 243
T 45%, i8R ERCE &g T HDC K%
BY ISR PUB ARE ;R IRALES IR T 22%,
W BR AL F PRI T 35%, iHIE HDC BY J75%
WERR G, A8des TR

3) 5 CHR[131FISCHER[15] P BT S L 1.0 (5T /)
AR L, A SR i AR S AR PR A RS 5 25 2 s

Y HDC R4FRIhc e REAN LT 4TI T, 2 4R
i 1 HDC IR B Jpdiial i (AL g
24 FEBESHR
Bl AR A S B A A TR A A i 2R
BUREREUIR 7 Frs. tHR 7 Al 5
®7 BRHFERE

Table 7 Energy dissipation of the specimens

ZURFERE E/(KN © mm)

I R WA BB
HDCW-01 10 462 26 003 100 440
HDCW-02 11 050 54 025 118 649
HDCW-03 12 035 28 828 75987
SHDCW-03 11 270 59 308 238 452
SHDCW-04 24 372 95 248 314 356
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