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Calculation method for predicting ductility of reinforced concrete shear walls
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(1. Department of Building Engineering, Tongji University, Shanghai 200092, China;2. State Key Laboratory

for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)
Abstract: An attempt has been made to investigate the deformation ductility of RC shear walls under cyclic
loading. A calculation method for the deformation ductility ratio of shear walls is established with consider-
ation of the confinement of boundary zones at both ends. The influence of axial compression ratio, shear—
span matio and the characteristic value of stimup in confined boundary zone on the ductility of the walls are
studied. The experimental results of 39 RC shear walls subjected to horizontal cyclic loading with different
axial compression ratio are employed to verify the proposed caleulation method. Using the established meth-
od, factors influencing the deformation ductility of shear walls are studied. It is concluded that to make the
shear walls have expected ductility, the axial compression ratio should be limited and the confined bound-
ary zones must be provided.
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Tab.1 Database of RC shear walls

FEEEAKFAOERT O RBEE, a4
BUHKRTET 1. R1HHTHARAGNE
EZHo

. s SR /mm RESH
¥H b he H b k alAr A& fa E, N R Y
/MPa /MPa /MPa /MPa /% /KN
Si-4 100 700 1050 0 0 30|1.5 O 18.82 2.00E+05 335 235 0.004 100
SI-5 100 700 1050 0 O 30(1.5 O 18.82 2.00E+05 335 235 0.004 200
SJ-6 X [1] 100 700 1050 0 0 30(1.5 O 18.82 2.00E+05 335 235 0.004 300
S§-17 100 700 1400 0 0 30| 2 0 18.82 2.00E+05 335 235 0.004 100
Sj-8 100 700 1400 0 O 30| 2 0 18.82 2.00E+05 335 235 0.004 200
SJ-9 100 700 1400 0 O 30| 2 0 18.82 2.00E+05 335 235 0.004 300
SWH-1 70 650 1500200 70 17 [2.17 0 37.1 2.05E+05 381 345 0.4 545
SWH-2 70 6% 1500 0 O 18[2.17 0 50.8 2.05E+05 287 345 0.4 560
SWH-3 @ 70 690 1500 0 0 192.17 0 47.5 2.05E+05 262 351 0.4 350
SWH-4 [2],[3] 70 690 1500 0 0 19f2.17 0 39.3 2.05E+05 251 345 0.4 578
SwW-1 11012002400 0 O 30|12 0 36.8 2.05E+05 381 289 0.46 400
SwW-3 110 12002400 295 100 24| 2 0.19 36.8 2.05SE+05 381 289 0.46 314
SW-17 100 700 1500 0 O 27[2.14 0.19 36.8 2.05SE+05 405 305 0.67 500
SW-8 100 700 1500 0 O 26(2.14 0.17 40.2 2.05E+05 432 305 0.67 800
SW-9 100 700 1500 0 O 30(2.14 0.21 43.1 2.05E+05 375 305 0.67 600
SW-R-1 100 900 1840 0 0 302.04 0 40.3 2.05E+05 420 345 0.67 331
WSH2 15020004560 0 O 25(2.280.185 45 1.92E+05 580 4%4.1 0.003 630
WSH3 15020004560 0 O 30{2.280.185 45 1.88E+05 577.8 519 0.0054 630
WSH4 (4] 15020004560 0 0 30(2.280.144 45 2.04E+05 579.1 574.1 0.0054 630
WSH6 15020004560 0 O 30)2.28 0.26 45 2.04E+05 579.1 574.1 0.0054 1420
SHW1 50 500 1500 0 0 30| 3 0 25.8 1.92E+05 276 216 0.0028 0
SHW2 50 500 1500 0 0 30| 3 0 23.95 1.88E+05 276 216 0.0028 O
SHW3 k(5] 50 500 150 0 0 30| 3 0 2.1 2.4E+05 276 216 0.0028 O
SHW4 50 500 150 0 0 30} 3 0 26.97 2.04E+05 276 216 0.0028 O
LSw1 10012001200 0 0 30| 1 0.19 27 1.9E+05 58 610 0.0057 O
LSW3 10012001200 0 0 30{1 0.199 27 1.9E+05 58 610 0.0028 170
MSW1  rhk[6]100 1200180 0 O 30(1.5 0.13 27 1.9E+05 585 610 0.0057 O
MSw2 1001200180 0 0 30(1.5 0.13 27 1.90E+05 58 610 0.0028 O
MSW3 1001200180 0 O 30|1.5 0.13 27 1.90E+05 585 610 0.0028 170
SW13 45 450 495 0 0 20|1.1 O 55 2.00E+05 436 414 0.0186 O
Swi6 X 45 450 495 0 O 20f1.1 O 445 2.00E+05 436 414 0.0186 O
Sw17 [7].18] 45 450 495 0 0 20(1.1 0 45.1 2.00E+05 436 414 0.0186 O
SwW18 45 450 495 0 O 20(1.1 O 44.6 2.00E+05 500 414 0.0186 O
HPCW - 01 100 10002100 0 0 20|2.1 0.313 48 2.00E+05 433.3 360 0.0013 753
HPCW - 02 10010002100 0 0 20|2.1 0.426 48 2.00E+05 433.3 360 0.0013 753
HPCW - 03 3r#k[9] 100 10002100 0 0 20 (2.1 0.638 47 2.00E+05 433.3 360 0.0013 1004
HPCW - (4 10010002100 0 0 20}2.1 0.62 47 2.00E+05 433.3 360 0.001 31004
SWi 60 10003000 0 0 20{ 3 0 19 2.07E+05 371.7 453 0.0021 220
SW2 X#[10] 60 10003000120 120 20| 3 0 19 2.07E+05 371.7 453 0.0021 180
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Fig. 1 Cross section and strain distribution
of RC shear wall
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Tab.?2 The relationship between A, and &,

A 0 0.10 0.20

0.30 0.40 0.55

€m 0.003 3 0.004 86

0.006 04

0.007 86 0.009 92 0.013 9%
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Tab.3 Ductility comparison between calculated values
and test results
fUBEHL 1o RE
HEE ZHE (%)
4.55 3.05 49.06

2.67 2.55 4.9
1.87 1.78 5.21

BHHRS FHER

SJ-4

SI-5

SJ-6

g-7 XBOD o0 35 53
8J-8 2.4 2.54 -572
SI-9 1.73  2.05 -15.61
SWH -1 1.25  2.17 -42.28
SWH-2 1.98 2.5 -20.64
SWH-3 3.05 5.5 -45.45
SWH-4 Y& 1.67 1.83 -8.78
SW-1 375 3.2 16.56
SW-3 (21.03] 7.75 5.6  38.35
SW-17 2.64 3.65 -27.67
SW-8 1.76 2.6 -32.41
SW-9 293 335 -12.6
SW-R-1 2.8 372 -24.65
WSH2 5.9 578 2.4
WSH3 552 5.4 1.8
WSH4  XER[4] 555  5.78 -3.87
SH6 4.08 4.06 0.55
SHW1 3.87 3.67 5.3
SHW2  jrgr(s] 3.5 3.32  8.13
SHW3 3.9 3.1 25.92
SHW4 403 3.8  5.51
LSW1 6.66 4.79 39.03
LSW3 6.54 533 22.70
MSW1  XHR[6] 4.69 4 17.27
MSW2 4.69 3.46 35.57
MSW3 3.2  4.63 -30.85
SW13 4.47 3.8 15.27

swie XB® 31 338 10.06
swiz  [7).(8] 347 338 2.7

SWIS 3.27 3.2 -4.38
HPCW - 01 436 4.9 -12.6
HPCW - 02 6.06 579 4.0
HPCW-03 XHK[9] 6.43 5.8 10.09
HPCW ~ 04 6.28 6.18  1.67
SW1 1.79 2.01 -10.94
sw2  XB[0] 547 215 _3.95
RENTIHE 0.653%
RENGEE 21.23%
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Fig.2 Parametric study results of WSH3, WSH4 and WSH6
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