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Finite Element Analysis of Reinforced Hollow High
Concrete Filled Square Steel Tube Medium and
Long Columns under Axial Compression

YANG Zhijian , CUI Weizhe ,LI Guochang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China,110168)

Abstract; In order to improve the mechanical properties of traditional hollow concrete filled steel
tube columns, finite element analysis of the axial force performance of reinforced hollow high
strength concrete filled square steel tube columns was carried out using the finite element software
ABAQUS ,based on the analysis of the whole force process of reinforced hollow high strength
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concrete filled square steel tube members. The effects of parameters such as length to slenderness ratio,

steel tube width to thickness ratio, concrete strength, steel tube strength, type of pipe pile and

reinforcement ratio on the axial compressive mechanical properties were focused on, and the load

carrying capacity correction formulae were proposed based on the unified theory. It is found that the

member combination of reinforced hollow high strength concrete filled square steel tube axial

compression medium-length column is better, and the built-in pipe column, increasing the width-

thickness ratio ,reducing the length-thinness ratio and narrowing the strength gap between the interlayer

concrete and the pipe column concrete can significantly improve the member ductility and enhance the

combined effect,and the proposed bearing capacity calculation formula is accurate and safe.

Key words ;: PHC pipe piles;hollow column;square steel tube;finite element analysis ; medium and

long column
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Fig. 1 The section form,element selection and contact setting of component
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Table 1 The parameters and results of the validated model

T L/mm  B/mm  t/mm f,./MPa f,,/MPa f/MPa  d/mm N, N, N/N,
ARHCFST-1 1 200 400 5 80 71.5 358 16 10 119 9 642 0.952 8
ARHCFST-2 1 200 400 5 80 71.5 358 16 10822 10352  0.956 5
ARHCFST-3 1 200 400 6 80 71.5 356 16 10613 10 372 0.977 2
ARHCFST4 1 200 400 6 80 71.5 356 16 10 869 10 449 0.961 3
ARHCFST-5 1 200 400 8 80 71.5 363 16 11426 11598 1.015 1

TE L AR s B A PESERE 1 N IR EL 5, BRI BE L DU OB 5 £ K2 IRBE L HU IR SR BE  f, S 945 I A i

BE 5 d NN AR N, I V(7R T s N, A BROCASHAR FR R 3 7T
12000 - 12 000 - —10822.kN 12000
10000 - »~N,=10135kN 0000f *N° 10352kN 1000 :%ﬂgg‘;glﬁﬁ
| ~N=9 642 kN /i Jip o Ne=
2 000l ! . soool i\ —ARHCFSE2 80001 i
z il — ARHCFST1 z 7/ i\ ~~FEA-ARHCFST2 i\ —ARHCEST3
E ool iiN_~ ~ FEA-ARHCFST:1 Z ool /i N\ £ 6oool i\ ‘~ . FEA-ARHCFST3
= i = I B it = AN r——
4000} i 4000F i 4000 i
Me A,=5.89 mm I A=4.89 mm I A,=5.37 mm
2000 - Ue A=5.14mm 2000F/  UmA=4.44mm 2000} im A —4.98mm
I 1" n
L . W i
0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20
/mm A/mm A/mm
(a)iXEARHCFST-1 (b)iRAFARHCFST-2 ()X EARHCFST-3
12000 12 000 -
N.=11598kN
N.=10 869 kN XD
100000 ,A=N=10449kN 10000 /i N=11426kN
/[ n
e i ARHCFSTS
8000 //u — ARHCFST4 8000 |- 1
z ! “ \ - -FEA-ARHCFST4 z “ \  --FEA-ARHCFST-5
2 6000F 1/ 1 S --- 2 6000 A\~ m e
= i/ n = !
4000} 1 i 4000}
/i A=4.75mm u»A =4.51 mm
2000}/ UmA=431mm 200}/ FA=436mm
1" II
T T
0 4 8 12 16 20 0 4 8 12 16 20
A/mm A/mm
(dyREARHCFST-4 (e FARHCFST-5
2 HRRITEREXT

Fig.2 The comparison of finite element results
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Fig.4 The load-mid span deflection curve
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Fig.5 The contact stress-mid span deflection ratio curve
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Fig. 6 The effect of column slenderness ratio
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