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Finite Element Analysis of Bearing Capacity for Recycled Concrete-filled
Square Steel Tubular Stub Columns Under Axial Compression

LI Bing, ZHANG Qi, MENG Shuang
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, Liaoning, China)

Abstract: Nonlinear analysis of bearing capacity for recycled concrete-filled square steel tubular
stub columns under axial compression was carried out using finite element software ABAQUS.
The authors put forward the modified model of the constitutive relationship of steel and recycled
concrete, and deduced the function relation of ultimate bearing capacity formula of concrete-filled
square steel tubular stub columns under axial compression by using ultimate equilibrium method.
The finite element calculation results were used to fit the ultimate bearing capacity formulae of
recycled concrete-filled square steel tubular stub columns. The study results indicate that the
modified formulae of recycled concrete constitutive relationship can meet the requirements of
regeneration stub columns under axial bearing capacity well. There are small differences between
finite element calculation results and related test results. The established calculation formulae of
bearing capacity for recycled concrete-filled square steel tubular stub columns under axial
compression can calculate the ultimate bearing capacity of members accurately.
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Fig.2 Loads and

Boundary Condition
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Tab.1 Geometric Sizes, Material Parameters and Numerical Simulation Results of Specimens
PR TR /% D/mm t/mm L/mm feu/MPa fy/MPa E./GPa £ pu/kN Pl./kN K 3 S U
Al 0 100 1.74 401 42.6 335.5 193.3 0.779 569 581
SCHkL9]
A2 100 100 1. 80 398 35.9 335.5 193.3 1. 101 512 534
A3 30 121 3.06 363 36. 7 340.0 206.0 1.510 960 916
A4 50 121 3. 20 356 35.7 340.0 206.0 1. 630 945 908
k[ 10]
A5 80 121 3.15 359 41.9 340.0 206.0 1. 370 956 976
A6 100 121 3.08 359 43.6 340.0 206.0 1. 280 972 991
A7 0 100 1. 94 300 42.7 388. 1 193.3 1.118 666 642
k[ 12]
A8 25 100 1. 94 300 41.8 388.1 193.3 1. 142 653 639
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Fig.3 Comparisons of P-¢ Curves Between Simulation Results and Test Results of Specimens

WA INIRNE S) 500 S A BN 16 L T 0y R B A AR 1)
W) p RONIE ) d D5 B B LK. #%
IR EE L2 B 7 B 2R R AN S S 2L il
b S 18 S 00 S i B e A Ay A5 005 N T i R A
A% FRTRBBE 52 O T g AR A e Ak i K s IR O
5 07 98 R A R BE A A R R B TR A SR
PR R, w2 T RS TR Em T2 2
it X A S ) PRI AR A A 9 B T B A & e X T
Y5 Ve R AR B LR B B T AR AR R %
PR a7 BR L R BE 5 5 0 s ) Y 56 R U B
S HFTE 4 O R 2256 24 503D L B
oc=faTKp L

K=A+B/Vp/Fa)
K fa WPESEM RS p F =10 2 R IR &E Tk
SREE o0 MR BE - TE TG R I BT BT R SR B AL B
¥R %
4.2 EXRKIE
TR I AR RIS it 2 KA B0 A5 P A T R e A
JEAR B AR 28 7 o O R 7E T W PR 7K 2K 07 A 32 4 R 78 4b
THHER T =T s m . S5 2 2 AT 34>
J7 TH B FE AR O fh 0 2 R A R 5 N AR Y

3

12 t

[TITTLL e, I
1 =
5 R K

(a) VR E L 32 B ) S5 RSE IR g
B4 ARESZORELEN

Fig. 4 Forces of Square Tube and Core Concrete
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Tab.2 Comparison of Calculation Results and

Test Results of Bearing Capacity

R Al | A2 | A3 | A4 | A5 | A6 | A7 | A8
R LER [ 569|512 960 | 945 | 956 | 972 | 666 | 653

RS/ kN

TG | 542|527 1932|941 | 993 | 986 | 644 | 634
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