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Parametric Study of Critical Load on Concrete-Filled Steel Pipe Column under Axial

Compression
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Abstract

This paper presents a parametric study of the critical loads on the concrete-filled steel pipe column (CFT) under axial
compression by ABAQUS program based on C3D8R element. The diameter and height of CFT column are 150 mm and
300 mm, respectively. The thicknesses of the pipe steel columns are varied from 3.0, 4.5, and 6.0 mm. These values were
used to validate the finite element model of the CFT column. The results indicate that the accuracy results of the finite
element model showed good agreement with the experimental results. Therefore, the finite element model, which is
calibrated with the experimental results, is used to study the parametric effects on the failure behavior of CFT columns
are thicknesses and heights of steel columns, friction coefficients, which are investigated. The results show that the

thickness variation has a major effect on the critical loads, that is, the values of critical load increase as the thickness

becomes higher, while the height of CFT column and friction coefficient have a little effect on the critical loads.
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4 X 3 1

Global axes Positive sense for forces and displacement
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R 3D 4

lk—Number of nodes

Three-dimensional (3D), or axisymmetric (AX)

Continuum stress/Displacement rigid (R)
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JUN 6 dydnwalveaguuuurestudiu R3D4 [8]

n
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3
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Z \
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X

JUT 7 Fudugesuvuudunis [10]

3.1 Nﬂﬁliﬁ’]‘un'ﬁﬁ]aﬂLLUUﬂEuﬂ‘%ﬂLﬁ%&IL‘W'gﬂ ACI 2005

UINTFIUNITOBNRUUABUNIALESILMAN ACI 2005
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P, =AF, +0.854 f (14)
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3.2 405§ IUNIsRanLUUlATIAS1mANFUNTIA AISC

2005

v <

INTFIUN1T0ONLUULATIATIUNAN AISC 2005 [14]
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AUAIUIULaz UM UTINN tnednsiiruainoe
ANSTUDBNWUULENLTIUTENDULAZANNIT MINTANUIAS
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L)
P, =P |0.658" |\ilo P >0.44P, (15)

P, =0.877P, {0 P <0.44P, (16)
P =AF,+A4,F, +0854,f' (17)

Number of nodes
Three-dimensional (3D), or axisymmetric (AX)
Continuum stress/Displacement cubic (C)

I—Reduced integration (optioanl)

sUit 8 dydnuaivesguuuuvestudiu C3D8R [10]

Steel Pipe

Concrete
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g : (18)
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El, =EI +0.5EI, +CE.l (19)
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A151971 3 mMawSeufieuidssunsidngegaaviemannsenmeunsavidmanaunialiusdnny

AURUN awAdeil wan1agau [3] Umsgu ACI (2005) [13] | w1msgau AISC (2005) [14]
VDUAWDWAN (MmM) | Prey, (kN) P (kN) | Prem / Pop | Paci (kN) Prem /P | Paisc (kN) | Prery / Poige
3.0 1,858.35 1,857.80 1.0003 1,329.34 1.3979 1,324.02 1.4036
4.5 2,030.37 2,040.70 0.9949 1,547.99 13116 1,547.93 13117
6.0 2,461.63 2,489.50 0.9888 1,837.88 1.3394 1,837.81 1.3394
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v (linear behavior) NEI91NUUNANTTUVDUAIND
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<
o 1500 |
©
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Z 1000
500 —o— Experimental [3]
—=— Finite Element Model
0 . . . . . . .
0 1 2 3 4 5 6 7

Axial shortening (mm.)

(n) EYVBUMANAIUNLN 3.0 UL,
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| a ° 1oy ° )
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2000 r
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X
- 1500 r
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