F41% a4l d o= T Wk kK % % #® Vol.47 No.4
2021 4F 4 H JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Apr. 2021

4

NE+FENERERTIERREMRE LR

FRE R ' BEM, s, BER’
(1. At Dok R i 23R, dbaT 100124 2. AR AT HF R B A R |, i 200011)

~¢

B ORISR TR PR RE R RN 0T 2 SRR P 2R g ik R 5 [P A A R S A2 Ay
IR i 1T 2k R e W BB AL e R FERE , IFoR T ABAQUS A IR v REHEA T A BROTA
P, Wl [ b RE LRI BCA R SR AN [ 2 S HONK P PURR PR RE RO SR 25 R W] .2 MR
IR il o = i 1]l S A , R ) T RE G 3 S R I RSO O, MR At PR P RESF. {2
b PR LR R 9 S AL R A /I | (LA 2B R, DL Ao 2805, 7R BT T W A D, S R A 2 418 iy 1 2R Il 2
TIERTT 1w, VAL Ay A8 12 AN T, DAy 2800, AR 0 DRl B8 R B, 0 SE P S MR AN G 8 o 7 B AN 3R )R L e
(BT BRFIAE PR B g, B AP O DERR VR RE. AR SCHIFFE vl Dy A B 7 B A oy i YR 6 R A A9 AR R it 2%
KR NETTFRM; A SRR PURTERE; A FRICEHL, TR

HESES: TU398 SCERARAEED : A XEHS: 0254 -0037(2021)04 - 0383 ~ 11

doi: 10. 11936/bjutxh2020110003

Seismic Performance of Encased Cross-section Steel
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Abstract; SRC columns are widely used in high-rise buildings because of their good seismic
performance. To investigate the influence of steel ratio on its seismic performance, low-cyclic loading test
was conducted on two big sized encased cross-section steel reinforced high-strength concrete circular
columns. The failure characteristics, hysteresis curves, bearing capacity, deformation, stiffness
degradation process and energy dissipation of the two specimens were analyzed. ABAQUS software was
used to simulate the seismic performance of the specimens, and the influence of parameters such as axial
compression ratio, concrete strength, reinforcement ratio, flange thickness and loading direction on the
seismic performance of the specimen was analyzed. Results show that the failure of the two specimens is
mainly bending, the hysteresis curves are full and the bearing capacity decreases slowly. With the
increase of the steel ratio, the bearing capacity increases, stiffness degrades slowly, and seismic
performance is good. With the increase of the axial compression ratio and concrete strength, the peak
displacement gets smaller and the peak load increases. After the peak load, the bearing capacity
decreases quickly and the ductility is poor. When the reinforcement ratio increases and the loading

direction is changed, the increase of peak load is not obvious. After the peak load, the decay rate of
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bearing capacity remains unchanged, which has little impact on ductility. By increasing the thickness of

the cross-section steel flange, the peak load and ductility are improved, and the seismic performance is

better. This study provides a reference for the engineering application of the encased cross-section steel

reinforced high-strength concrete circular column.

Key words: encased cross-section steel; circular column; high-strength concrete ; seismic performance

finite element simulation; engineering application
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Table 1 Main specimen parameters
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mm B30 MPa J1/kN B/ % R/ /%
(mm X mm X mm X mm )
CHSRCI 700 190 x 458 x 14 x 14 C70  74.8  0.54 13500  3.66 1.5 0.98 5.90
CHSRC2 700 190 x 450 x 10 x 10 C70  74.8 0.54 12000 3.66 1.5 0.98 4.21
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Table 2 Material properties of steel
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Fig.6 F-A hysteresis curve of the specimen
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Table 3 Load and drift angle
. Jet Al A DAL A PR A
W “
F/kN A /mm 0,/ % F,/kN Ap/mm 0,/ % F/kN A/mm 0./ %
1Em 1217 20.9 1.02 1327 36.29 1.77 1128 64. 46 3.14 3.08
CHSRC1  ff[a) 1203 20. 5 1. 00 1286 36.70 1.79 1093 60. 30 2.94 2.94
WE 1210 20.71 1.01 1306 36. 49 1.78 1110 62. 38 3.04 3.01
1E 7] 1099 20.91 1.02 1267 37.72 1. 84 1077 68. 30 3.33 3.26
CHSRC2  frim] 1130 19.27 0.94 1273 37.11 1. 81 1082 66. 92 3.26 3.47
HE 1114 20. 09 0.98 1270 37.52 1.83 1080 67.61 3.30 3.37
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Fig. 12 Uniaxial stress-strain curve of concrete
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Table 4 Finite element simulation parameters

M AT WEL RR% ‘Z%; {E'”%;gfﬁ WD
Cl 0. 36 1.5 C70 74. 8 2. 0% 5.9
c2 0.42 1.5 C70 74.8 2.0% 5.9
¢l C3 0.48 1.5 C70 74.8 2.0% 5.9
C4 0.54 1.5 C70 74.8 2.0% 5.9
C5 0.54 1.5 C70 74. 8 1.4% 4.21
C6 0.54 1.5 C70 74. 8 1.7% 4.6
62 C7 0.54 1.5 C70 74.8 2.0% 5.0
C8 0.54 1.5 C70 74.8 2.3% 5.3
9 0. 36 1.5 C50 55.0 2.0% 5.9
C10 0. 36 1.5 C60 65.0 2.0% 5.9
3 Cl1 0. 36 1.5 C70 74. 8 2.0% 5.9
Cl12 0. 36 1.5 C80 85.0 2.0% 5.9
C13 0. 36 1.0 C70 74. 8 2.0% 5.9
Cl1 0. 36 1.5 C70 74.8 2.0% 5.9
o Cl4 0. 36 2.3 C70 74. 8 2. 0% 5.9
C15 0. 36 2.9 C70 74. 8 2.0% 5.9
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