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Experimental Study on the Seismic Behavior of Concrete

Filled Tube-confined Sandwich Shear Walls
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Abstract: To study the seismic performance of a new concrete filled tube-confined sandwich shear wall
(CFT-SSW) ., cyclic loading tests were carried out on three CFT-SSW specimens with different depth-
thickness ratios and one conventional concrete shear wall specimen for comparison. The load-carrying ca-
pacity, ductility, stiffness and their degradation, hysteretic and energy dissipation characteristics, and fail-
ure modes of the specimens were investigated and compared. Equations for prediction of the strength of
CFT-SSWs were also proposed. The calculated strengths were in good agreement with the test results.
The results show that CFT-SSWs exhibited both the high lateral stiffness and strength due to reinforced
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concrete shear walls and the superior ductility due to concrete filled tubes. The strength, ductility, and

stiffness of CFT-SSW specimens were greater than those of the cast-in-situ concrete shear wall specimens.

In addition, the depth-thickness ratio has only marginal effects on the seismic behavior of the CFT-SSWs

within the test range of the current tests.

Key words: concrete filled steel tube; sandwich shear wall; quasi-static test; depth-thickness ratio;

seismic behavior
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Dimensions reinforcement and detailing of specimens(mm)
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Fig. 2 Loading setup
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Fig. 4 The arrangement diagram of displacement meter
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Tab.1 Mechanical properties of materials

HRB400 ®8 481.02 615. 85 2.03
HRB400 @10 469. 50 621.00 2.05
HRB400 12 465. 54 580. 33 1.97
Q2358 4 292.71 406. 50 1.95
Q2358 4.5 306. 87 432.89 1.97
Q235B 5 272.81 393.27 2.05
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Fig.5 Photographs of specimens after failure and crack patterns,steel tube bulge
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Tab. 2 Testing result

ER /TR O Ae Fy Ay F, Ay

Am F, Ay 2 o Ou fym

SW-1  245.75 4.65 366.58 14.09 374.21 14.02
SW-2  266.79 4.57 484.58 14.21 489.89 14.24
(1.09)  (0.98) (1.32) (1.01) (1.31) (1.02)
SW-3  293.76 7.10 515.73 14.05 525.39 14.95
(1.200  (1.53) (1.41) (1.00) (1.40) (1.07)
SW-4  397.52  6.13 578.69 14.07 596.93 13.80
(1.62) (1.32) (1.58) (1.00) (1.60) (0.98)

418.86  23.53
561.68 23.67
(1.34) (1.01) (1.34) (1.39) (1.37) (1.36) (1.38) (0.98)
632.34  23.53
(1.51)  (1.00) (1.51) (1.38) (1.39) (1.29 (1.38) (0.93)
691.27 23.26
(1.65) (0.99 (1.65) (1.39) (1.39) (1.41) (1.38) (0.95)

357.17  41.43 2.94 2.96 1/69 0. 88
477.46  57.42 4. 04 4.03 1/50 0. 86

537.90 57.23 4.07 3.83 1/50 0. 82

587.58 57.39 4.08 4.16 1/50 0. 84
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Fig. 6 Hysteretic responses of specimens
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Tab.3 Comparison of experimental and calculated
results of maximum strength

ik fF S £ RN X R 2/ %
SW-1 418. 86 -

SW-2 561. 68 551.97 2
SW-3 632. 34 603. 74 5
SW-1 691.27 654. 90 6
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Tab.4 Equivalent viscous damping coefficient of specimens

B e SW1 SW2 SW3 SW4
R 31 e BR U { e BR 31 e BR 0 { e BR
A A/A, 23.53 41. 43 23. 67 57.42 23.53 57.23 23.26 57.39
BA I BRAFIFFERE /(N + m) 21 576 61 417 30 654 67 115 31 312 72 474 33 520 79 602
SR FERE /(N = m) 120 679 151 099 164 691 165 652
G B R AL &, 0. 382 0. 397 0. 384 0. 440 0. 370 0. 398 0.372 0.403
the seismic performance of precast shear wall with vertical re-
4 P -L% inforcement lapping in Pore-forming on steel plate[ ]J]. Journal
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