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Analysis of Axial Compression Performance of SRCFT Short
Columns with Void Defects

ZHAN Jiedong, LI Chengwu” , TENG Zhenchao, LIANG Chenguang, CHEN Zhongwei
(School of Civil Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; In order to explore the axial compression performance and failure mode of steel reinforced
concrete filled steel tubular (SRCFT) short columns with initial concrete imperfection, a finite element
model of SRCFT short columns with initial concrete imperfection under axial compression is established ,
the parameters of SRCFT short columns with different gap radio, steel tube strength, steel tube thick-
ness, concrete strength, steel strength and steel type are analyzed, and the axial compression perfor-
mance and failure mode of SRCFT short columns with initial concrete imperfection are discussed. The
results show that the SRCFT short columns with initial concrete imperfection increase with the increase
of steel tube strength, steel tube thickness, concrete strength, steel strength and steel type. The speci-
mens with annular debonding defects exhibited ultimate bearing capacity reductions from 19.11% to
20.91% when the debonding rate increased from 1.1% to 3.3%, while those with spherical cap
debonding defects showed capacity decreases from 8. 74% to 15.77% corresponding to debonding rates
progressing from 2. 2% to 6. 6%. That is, with the increase of the gap ratio, the ultimate bearing capa-
city of the specimen decreases and the axial compression performance is weakened. It can provide a the-
oretical basis for the study of SRCFT short columns with initial concrete imperfection.
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Fig. 1 Boundary conditions and mesh division diagram of the specimen
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Fig. 2 Comparison of finite element (FE) calculation curves with experimental curve
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Tab. 2 Parameters of the circular voided SRCFT short column specimens

I B P RS TRsE WEE WEwmE WE MR RS
= (DxtxL)/mm  BREE/MPa /MPa /MPa e X/ % /kN
FrufEiR SRCFT-CG-1 219%x4x876 60 345 345 110 1.1 3 369. 74
e SRCFT-CG-2 219%x4x876 70 345 345 110 1.1 3 618.09
TRE 1
SRCFT-CG-3 219%x4x876 80 345 345 110 1.1 3 873. 65
e SRCFT-CG-4 219%x4x876 60 235 345 110 1.1 3 199. 26
B R T
SRCFT-CG-5 219%x4x876 60 420 345 110 1.1 3 463. 49
» SRCFT-CG-6 219%5x876 60 345 345 110 1.1 3 602. 86
W R
SRCFT-CG-7 219%x6x876 60 345 345 110 1.1 3 851.11
. SRCFT-CG-8 219%x4x876 60 345 235 110 1.1 3 034.77
AR
SRCFT-CG-9 219%x4x876 60 345 420 110 1.1 3 590. 72
. SRCFT-CG-10  219x4x876 60 345 345 112 1.1 3 633.97
SRCFT-CG-11 219%x4x876 60 345 345 14 1.1 3919.76
SRCFT-CG-12  219%x4x876 60 345 345 110 2.2 3334.16
Jliizs = SRCFT-CG-13 219x4x876 60 345 345 110 3.3 3 295.05
SRCFT-NG-1 219%x4x876 60 345 345 110 0.0 4 166. 24
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Tab. 3 Parameters of spherical cap-shaped hollow SRCFT short column specimens
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= N (DxtxL)/mm  BREE/MPa /MPa /MPa ]| X/ % /kN
Fr A SRCFT-SG-1 219x4x876 60 345 345 110 2.2 3 802. 23
e SRCFT-SG-2 219%x4x876 70 345 345 110 2.2 4310.53
TR e+
SRCFT-SG-3 219%x4x876 80 345 345 110 2.2 4323.32
- SRCFT-SG-4 219%x4x876 60 235 345 110 2.2 3 465. 40
T
SRCFT-SG-5 219%x4x876 60 420 345 110 2.2 4 024. 40
» SRCFT-SG-6 219%x5x876 60 345 345 110 2.2 4 089. 07
W S
SRCFT-SG-7 219%x6x876 60 345 345 110 2.2 4 319. 85
. SRCFT-SG-8 219%x4x876 60 345 235 110 2.2 3 464. 26
A e B
SRCFT-SG-9 219%x4x876 60 345 420 110 2.2 4 029.36
R SRCFT-SG-10 219%x4x876 60 345 345 112 2.2 4 086. 00
SRCFT-SG-11 219%x4x876 60 345 345 114 2.2 4 382. 65
SRCFT-SG-12 219%x4x876 60 345 345 110 4.4 3 569.74
Jji 2 R SRCFT-SG-13 219%x4x876 60 345 345 110 6.6 3 509. 28
SRCFT-NG-1 219%x4x876 60 345 345 110 0.0 4 166. 24
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Fig. 5 Load-displacement curve of the spherical cap-shaped hollow SRCFT short column
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Fig. 6 Stress cloud diagram at the ultimate bearing capacity of the annular void SRCFT short column (unit; MPa)
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