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Seismic behavior of shear walls with concrete filled tube under

differents axial compression ratios
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Abstract ;. Cyclic tests were carried out on a conventionally reinforced concrete shear wall and three sandwich
shear walls with concrete filled steel tubes (SW-CFT). The vertical compression forces on the experimental
specimens were varied. The failure mode and hysteretic behavior of each experimental specimen under the
combined vertical compression and lateral cyclic loading were evaluated. The equations to calculate the wall
lateral resistances associated with the yielding states were derived. The experimental specimens were also
simulated by the computer program-XTRACT. Comparisons revealed that the derived equations and the
computer model both provide reasonable predictions for the wall resistances. The result show that the SW-
CFTs exhibited high horizontal bearing capacity and energy consumption. In addition, the axial
compression ratio is proportional to the strength exaltation and has only marginal effects on the seismic

behavior of the SW-CFTs within the test range in this study.
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Fig. 1 Dimensions of walls(mm)
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Table 1 Material properties

RS HARUEE)/mm  JERIEE/MPa % BR 58 B2/ MPa ML /10° MPa il #8 53 / MPa B EEHR ST/ MPa
HRB400 C8 481.0 615.9 2.03
HRB400 C10 469.5 621.0 2.05
HRB400 C12 465.5 580. 3 1.97
Q235B 4.5 306. 9 432.9 1. 97

C30 47.6 33.8
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Table 3 Results of test
95 F./kN A./mm Fy/kN Ay/mm F,/kN A,/mm F./kN Ay /mm 0. P
SW-A 245,75 4. 65 366. 58 9.28 357.17 41.43 418. 86 23.53 1/69 2.94
SW-B 259. 48 6.00 322.73 14.09 459. 06 65. 34 543.51 35.18 1/43 7.04
SW-C 293.76 7.10 515.73 14.95 537.90 57.23 632. 33 23.53 1/50 3.83
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Fig.5 Hysteretic responses
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Table 5 Energy dissipatied coefficients
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Table 6 Comparison of the calculation strength

result with the test data

Ji IR 7K 2 71 /kN W 7R3 71 /kN

e T S

. ol |~ . o o
2p1 L v %{J‘J A\[U*N( /% v *U‘J ‘ Nu A\]x /%

MN, NN BN, fEN N
SW-B 321.13 322.73 0. 50 489,56 543.51 9.93
SW-C 498. 25 515.73 3. 39 603.74 632.34 4,52
SW-D 589.89 605.50 2.58 701.20 643.50 8.97
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Table 7 Comparison of the strength results

. N N Nuw—Na

SRS S Nu/KN BB N /kN ‘ Nu—Nau | /o5
SW-B 543.51 475.79 14. 23
SW-C 632. 34 623. 86 1. 36
SW-D 643.50 659. 65 2.45
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