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Experimental study on seismic behavior of
L-shaped shear wall with vertical joints
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Abstract: To research how vertical joints effect the seismic performance of prefabricated I.-shaped shear
wall, three L-shaped shear walls with shear span ratio of 2.15 were studied experimentally by the quasi-
static test system. The vertical joints which are in different positions in two prefabricated wall are
unreinforced keyway, and the other one is cast-in place. The test results show that the crack pattern has
some difference with cast-in place shear wall. Cracks will go not cross the vertical joints directly, but
crossing the vertical joints from its shear key shape point. The vertical joints have little effect on horizontal
bearing capacity and failure modes, but ductility and energy dissipation are influenced significantly. The
forward displacement ductility of two L-shaped wall with vertical joints increase by 0.2% and 14%
repectively while the backward displacement ductility increases by 8% and 14%, and energy dissipation
capacity increases by 30%. The position of vertical joints has little effect on energy dissipation. In addition, there
were no sudden increase of strain and yield in advance in horizontal reinforcement crossing the vertical joints.
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Table 1 Mechanical properties of the reinforcement

HLk d/mm fy/MPa f./MPa e,/ pe

$8 330.5 441.7 3608

. ¢ 3 422.4 615.0 4 167
5Btk

& 10 412.5 630.4 1970

b 14 467.7 574.3 2 541

$8 392.9 525.0 4 058

o ¢ 3 479.2 611.7 4 686
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Table 2 Mechanical properties of concrete MPa
faRLs - -
S Ty S 1y
29.64 —
XQIL-1 29.83 29.42 — —
28.79 —
36.6 29.5
YQIL-1 38.7 36.9 31.2 31.4
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37.1 30.2
YQIL-2 37.8 37.4 28.5 29.9
37.6 30.9
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Table 3 The bearing capacity of three specimens kN
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XQL-1 300 349 339 429
YQL-1 314 373 350 458
YQL-2 296 356 338 432
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Table 4 The displacement ductility coefficient of three specimens

A, /mm A,/mm
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iE 1 1E i 1E il
XQL-1 43.8 29.7 8.7 9.5 5.0 3.1
YQIL-1 52.7 35.3 10.5 10.5 5.0 3.3
YQIL-2 52.6 43.3 9.1 12.2 5.7 3.5
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Table 5 Stiffness in different stage of three specimens

1F 1] 1 1)
iR o=
K, K K, K K. K,
XQL-1 34.2 12.9 7.0 36.7 22.1 11.3
YQIL-1 29.8 16.6 5.7 35.9 14.6 6.7
YQIL-2 32.3 18.4 5.6 29.1 17.5 6.3
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Table 6 Displacement angle of three specimens

(R LR Res 2877 JiE Mk e R
1E W 1/319 1/63
XQL-1
1 [7] 1/293 1/93
1E [ 1/265 1/53
YQL-1
111 1/267 1/66
1E 1) 1/305 1/61
YQL-2
111 [ 1/229 1/56
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Fig.13 Horizontal reinforcement strain of three specimens
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Table 7 The bearing capacity of specimens in reference[ 15 ] kN
A Jet JIR A 28K U {1 167 2
DY12 539.798 611.166
dx12 522.630 622.410
DY14 449,252 524.998
dx14 436.529 610.282
DY16 420.600 569.481
dx16 402.960 570.324

8 N SCHR[15 AN B ZEME IR B0 45 K . o] LAE 2 A XS T8 Pl 1 5 5 1a) 45 4 i 3 1 00 7 B8 SE 1 A
4, i DY14.DY16 X dx14.dx16 $2£%5 10.36%.24.65% , Sk 45 RAHGE .

x8 @11 BEM

Table 8 The displacement ductility coefficient of specimens in reference[ 15 ]

JEN e A, /mm A, /mm P
DY14 11.476 61.477 5.357
dx14 9.535 46.283 4.854
DY16 11.476 65.587 5.715
dx16 11.722 53.740 4.585
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