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Study on Seismic Resistance of Double Steel Concrete at the Bottom

YUAN Zhaoqing, DAI Xiaohui, SONG Shuang, LI Guoyang, FANG Kuanguang, JI Jing
(School of Civil Architecture and Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; In order to strengthen the seismic performance of double steel concrete combined shear wall ,
the number of the type steel (m=2,4,6), type steel size (1), type steel strength ( Q235, Q345)
(f,) , steel plate strength (Q235, Q345) (f.), axial pressure ratio (n=0.4,0.5,0.7) were utilized
as the main parameters. Nine double steel concrete combined shear walls were designed and its finite el-
ement model was established using ABAQUS software and validated with similar double steel concrete
combined shear walls. The numerical results were compared with the test results o verify the rationality
of the finite element model. Based on the verification results, the parameter analysis of 9 double steel
concrete combined shear walls were conducted to study the main parameters affecting the seismic per-
formance of reinforced double steel concrete. The results show that the bottom strengthening test piece
has been improved in the load-carrying capacity, ductility, plastic degeneration capacity, stiffness deg-
radation and energy consumption capacity. When the axial pressure ratios are 0.4 and 0. 5, the ductility
is close, whereas the ductility decreases when the axial pressure ratio reaches 0. 7; When the axial pres-
sure ratio is 0. 5, the load-carrying capacity gradually increases with the increase of the number of the
type steel. Increasing the strengths of the steel plate and type steel can significantly increase the ductili-
ty, initial stiffness and energy consumption and improve the seismic performance.

Key words: bottom strengthening; I-type steel; axial pressure ratio; double steel plate concrete com-

bined shear wall
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Tab.1 Comparison of test results and finite element results
S Iyl JE R BB WEE R B
/(kNemm™) P /kN Ay/mm P, . /kN Amax/mm
DCSW1 143.73 1 091.02 12.10 1 270. 02 18.3
DCSW1* 132.69 1 .096. 50 12.76 1228. 38 18.0
WE/ % 8.32 0.50 5.54 3.38 1.63
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Fig. 7 Schematic representation of the finite element model
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Tab. 2 Parameters of test specimens

Hom g WEE SR R REE ﬁﬂ*ﬁ?ﬁ%%‘: ﬂﬁﬂ?ﬁ% TREET WESH HURL iﬂg
/mm /mm /mm /mm /(Nemm™) /(Nemm ) i B
DSCSW1 1 800 1 200 150 8 235 - C40 1.5 0.5 0
DSCSW2 1 800 1 200 150 8 235 235 C40 1.5 0.5 2
DSCSW3 1 800 1200 150 8 235 235 C40 1.5 0.5 4
DSCSW4 1 800 1 200 150 8 235 235 C40 1.5 0.5 6
DSCSW5 1 800 1 200 150 8 235 235 C40 1.5 0.5 2
DSCSW6 1 800 1200 150 8 235 345 C40 1.5 0.5 2
DSCSW7 1 800 1 200 150 8 345 345 C40 1.5 0.5 2
DSCSW8 1 800 1 200 150 8 235 235 C40 1.5 0.4 2
DSCSW9 1 800 1 200 150 8 235 235 C40 1.5 0.7 2

T DSCSW1 R JiCHRICEI A {4 s DSCSW2 ~ 4 Sy TUAREK H AN [R] A4 4 s DSCSWS ~ 6 AN [7] B AR5 & (1) K4 14 s DSCSW7 ~ 9 S AN
el s AR 12 5 N I, J5F:90 mmx50 mmx3 mmx3 mm, %I4K 1, RF 275 mmx50 mmx3 mmx3 mm,DSCSWS B R F 1,

W, AR R BN RS 400 1,
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Fig. 8 Schematic representation of the mode construction
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Tab. 3 Finite element results of characteristic points of

bearing capacity of each model

(el it e i 288 WA i 268 e R A 2
Y5 p,/kN Doa” KN p./kN
DSCSW1 1 836. 65 2 120. 00 1 802. 00
DSCSW2 1 859.95 2 260. 00 1 895.50
DSCSW3 1985.11 2 300. 00 1 955.00
DSCSW4 1.994.70 2 340. 00 1 904. 00
DSCSW5 1852.71 2 250.00 1 921. 00
DSCSW6 1 896. 36 2 230. 00 1 895.50
DSCSW7 2 469. 17 2 990. 00 2 541.50
DSCSW8 1 936. 85 2 290. 00 1 946. 50
DSCSW9 1 862.21 2 320.00 1 802. 00
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K, A, RIS, A, 7%: 'A% B A A1

i DSCSW 2 4 45 0 1 B3 o L AR %
ZHFIEVES IR 4 R,

FH 2 4 AT RGBT A YA AR T
P JEPE A R B R TE A AR R T 19. 08%
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Tab. 4 Finite element results of the deformation

capacity of each model

0 0 R
DSCSW1 8.42 13.82 23.87 2.83
DSCSW2 8.07 13.30 27.18 3.37
DSCSW3 8. 66 15. 88 28. 00 3.23
DSCSW4 8.55 19. 66 27.89 3.26
DSCSW5 9.00 15.51 27.94 3.11
DSCSW6 8.72 14. 61 27.83 3.19
DSCSW7 9.98 22.93 34.30 3.44
DSCSW8 8.20 15.57 27.49 3.35
DSCSW9 8.49 15.21 26.29 3.10
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