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Abstract: A steel reinforced concrete (SRC) column is a combined specimen constructed by allo-
cating steel in the reinforced concrete in order to bear the external force. Because the SRC column

gains the advantages of high strength and stiffness, good ductility, and fine refractoriness, it is

widely used in high-rise structures nowadays. From the mixture of steel and reinforced concrete,
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the force performance and failure mode of the SRC column become more complex than ordinary
columns. In this paper, in order to study the numerical simulation methods of the seismic per-
formance of mega SRC columns, based on the finite element software OpenSees, tests on five
mega SRC column specimens with different and complex steel sections were carried out under low
cyclic reversed load by using the fiber element. Then, the numerical simulation results were com-
pared to hysteretic and skeleton curves. The results indicate that the finite element model based
on the fiber element can efficiently simulate the hysteresis response of mega SRC columns, which veri-
fies the rationality and reliability of the numerical model. Meanwhile, a new high-performance multi-lay-
er shell element was used in order to accurately analyze one of the mega SRC column specimens. By com-
parison to experimental results, the multi-layer shell can adequately simulate the initial stiffness and peak
bearing capacity of the specimen. By comparison to the simulation results of the fiber element model, it
was found that using fiber element could better simulate the descent of the specimen’s bearing capacity,
and the results were rather more accurate and efficient.

Key words: mega SRC columns; fiber element; OpenSees; low cyclic reversed loading; multi-lay-
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Table 1 Design parameters of specimens
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JZ5 C 7.8 3 000 44412 1.40 b 6@60 0.80 0.60
535 535 535
2060 _ 2060 s
F— g — I8 B gl' A — o~ N —}
ST [ .| D660 o [ ] [ k| @660 or > Lﬂ @6@60)
Al {JlLu_] ! Lﬂ_jﬂ 1 il ‘ g I T B6@60)
=2 D6 60) 2 D6@60| . b@
Tl e 1 o — L H,, H
] o I b () ST al N ] [ . o T I
o | I 2 € 1 it S RS 75 2
2 ! ! € o T I 2 o E E €
= L, o wl M <L IS
g | o 1 [0 oo 2l 111 4 losaso o E]=
b3 | Nl 2 A T T @6@60|
| T T =4 - <L b m 3
= | | | | 2 | | | | g s
33 85 100 5050 100 85 32 32785 100 5050 100 85 32 32 85 100 50 50 100 85 32
(a) AZY (b) B! (c)CHY
B1 A&EHHXCESL . mm)
Fig.1  Section form (Unit:mm)

12

110

i

110

6 107 80 80 107 4

1
160

P
==

2 Tjs .

@ L = | har}
R I

100 100 94 160 94 179 179 78 230 78
386 384 384 386 386
(a)JZ1 (b)JZ2 (c)JZ3 (d) Jz4 (€)JZ5
A2 AMHKXCEL . mm)
Fig.2 Steel form (Unit:mm)
1.2 HFHEBTRBARES TE 2 HER R O R Y [R)

(1) L4l

2 Y A5 AU SR T K A 4RO T R AR A 1, i
P R AR BOE o R T BOE AT DR A
257 i R 2 A 1 07 AR SR 2R T ) R AR T A Y
AF L E AT LA B B AR LR AR BN ), B 2t O
MR

(2) FHEAH

OpenSees H 0] F A4 L0 55 5050 #4 B (Uniax-
ial Material) . 2 i 32 Jj #1 ¥} (ND MateriaD) LA &
P& # R (Contributed Material) 28, £F4E Bt
(R 25 A 21 2 0T D)ok ] S oA OC 2R 52 2 1
MR RLAS AR OC R T 1k o i S 1 Al A58 A8 rp X DA 45

TC2) HIR & - B 7 J7 AT  BR B AR oE (A
34.2 MPa, iRt AMEIRIR H OpenSees H1 A%
FEIRBE + Z i P AEAY Concrete0l #EAY , Hy F E AU
SRC #E BT RF B 1A v 52 2% 1 Y B AL AN B T
3 X5 TR 9 1) 24 SROPE F OF S B 00 DR ot T L R
T H A2 2 BROR BE 1 5 2R 0 JPIRS BEAT 4 . TR BE
T XA R B AN E 3 Fros . TR Bk A0 - 5
R YR Mander " 1R & LA SCR B iEH TR
o 45 1) 24 SR RN TG 24 ROV BB 1= 1 -1 AR OC &R Ll 0t
JEAZ O DR B - A2 4 A5 249 SR A4 iR A L DT 1 4k
TN R R R 1 A



%039 % 4 6

W7 .55 T OpenSees 9 8 SRC K16 J 52 52 i 56 51 {8 43 B 1137

Ly 1T
Ly sREE L

Zysikge

LR —

A3 REIHERRTEH
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