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Study on Seismic Resistance of End Reinforced Steel
Pipe-double Steel Plate Shear Wall

DAI Xiaohui, YUAN Zhaoging* , SONG Shuang, LI Guoyang, FANG Kuanguang
(School of Civil Construction and Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; In order to enhance the seismic resistance of double steel plate concrete, I-type steel was in-
troduced to effectively inhibit the end flexion of the component. With the cross-section form of steel
pipe, I-shaped steel size and shear span ratio as the main parameters, the finite element model of 18
double steel sheet concrete combined shear wall was designed using ABAQUS finite element software to
compare the seismic resistance of hysteresis performance, carrying capacity, energy consumption capaci-
ty, deformation and ductility and stiffness degradation. The research results show that the carrying ca-
pacity, ductility, stiffness degradation and energy consumption capacity of the terminal reinforced steel
pipe-double steel plate concrete combined shear wall are greatly improved compared with the ordinary
steel pipe-double steel plate concrete combined shear wall components. With the increase of shear span
ratio, the peak load of end reinforcement component, yield load, ductility, initial stiffness and the peak
of equivalent viscosity coefficient are greatly improved. The cross section form of steel pipe and dark
column and type steel size have no significant impact on the seismic performance of components. Com-
ponent AZ22-2. 0 seismic resistance performance is superior.
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Tab. 1 Comparison of test results and Finite element results
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Tab. 2 Test part parameters

e B JF B WERE MR R

R P B L/ mm RS AhRLE

/mm /mm BE/mm /(N - mm™?) R
BASE1-1.0 1200 1 200 120 3 235 C30 1.0 0.5
BASEI1-1.5 1 800 1 200 120 3 235 C30 1.5 0.5
BASE1-2.0 2 400 1 200 120 3 235 C30 2.0 0.5
BASE2-1.0 1200 1 200 120 3 235 C30 1.0 0.5
BASE2-1. 5 1 800 1200 120 3 235 C30 1.5 0.5
BASE2-2.0 2 400 1 200 120 3 235 C30 2.0 0.5
AZ11-1.0 1200 1 200 120 3 235 C30 1.0 0.5
AZ11-1.5 1 800 1200 120 3 235 C30 1.5 0.5
AZ11-2.0 2 400 1 200 120 3 235 C30 2.0 0.5
AZ12-1.0 1200 1 200 120 3 235 C30 1.0 0.5
AZ12-1.5 1 800 1 200 120 3 235 C30 1.5 0.5
AZ12-2.0 2 400 1 200 120 3 235 C30 2.0 0.5
AZ21-1.0 1 200 1 200 120 3 235 C30 1.0 0.5
AZ21-1.5 1 800 1 200 120 3 235 C30 1.5 0.5
AZ21-2.0 2 400 1 200 120 3 235 C30 2.0 0.5
AZ22-1.0 1 200 1 200 120 3 235 C30 1.0 0.5
AZ22-1.5 1 800 1 200 120 3 235 C30 1.5 0.5
AZ22-2.0 2 400 1200 120 3 235 C30 2.0 0.5
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Tab. 3 Finite element results of characteristic points Tab. 4 Finite element results of the deformation
of bearing capacity of each model capacity of each model
I EH& () ﬂﬂﬁﬁ Wi JRRAR  EEAE  RERALE SR
2, p, /kN iz p, kN iz p,/kN A/mm A /mm A /mm
BASE1-1.0 1 109. 43 1 330. 00 1 130. 50 BASE1-1.0 4.98 9. 00 11. 06 2.22
BASE1-1.5 815.96 934. 60 794. 41 BASEI1-1.5 7.19 11. 89 17.53 2.44
BASE1-2.0 604. 88 671. 20 570. 52 BASE1-2.0 9.09 16.99 22.89 2.52
BASE2-1.0 1 097. 84 1 340. 00 1 139.00 BASE2-1.0 4.28 9. 00 9. 00 2.11
BASE2-1.5 819. 25 937.74 797. 08 BASE2-1. 5 6.98 11. 89 17. 83 2.55
BASE2-2.0 620. 08 671.76 571.00 BASE2-2.0 9.08 14.91 23. 87 2.63
AZ11-1.0 1 249.10 1 510. 00 1 283.50 AZ11-1.0 4.85 11.76 11.76 2.42
AZ11-1.5 964. 52 1 110. 00 943. 50 AZ11-1.5 8. 13 14.76 22.17 2.72
AZ11-2.0 760. 92 841. 45 715.23 AZ11-2.0 11.33 20. 42 32.94 2.91
AZ12-1.0 1 253.37 1 480. 00 1 258. 00 AZ12-1.0 4.87 9. 00 11.32 2.32
AZ12-1.5 966. 12 1 100. 00 935. 00 AZ12-1.5 8. 13 14.51 21.55 2.65
AZ12-2.0 748. 19 829. 07 704. 71 AZ12-2.0 11. 11 20. 35 31.58 2.84
AZ21-1.0 1274.01 1 550. 00 1 317. 50 AZ21-1.0 5.04 11.49 11.49 2.28
AZ21-1.5 1 026. 21 1 160. 00 986. 00 AZ21-1.5 9. 06 14. 99 23. 46 2.59
AZ21-2.0 762. 41 853. 80 725.73 A721-2.0 11. 80 16. 95 31.35 2. 66
AZ22-1.0 1 203.12 1 510. 00 1 283.50 AZ22-1.0 5.18 11. 68 11. 68 2.25
AZ22-1.5 975.25 1 110. 00 943. 50 AZ22-1.5 8.35 13. 46 23.59 2.83
AZ22-2.0 736. 97 824.92 701. 18 AZ722-2.0 10. 45 19.05 31.27 2.99
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