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Nonlinear Analysis of Internally Confined Hollow CFT Columns
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Han, Taek Hee Won, Deok Hee Kang, Young Jong

2 oF: W& $F 232 E 4 AF(CH CFT: Internally Confined Hollow Concrete Filled Tube) 7152 H]X413 34
2dS ARkt 71E ARk Ag AFE o] &sl] HEHGIh AljMe Rl ZAREl] FEave Asn|dEdE nefsiat. A2
3} Aok &4 =de ICH CFT 7159 A%S 01]%—3}*&] Aol A= —’F— AE AFE HAFT AME 2dS o]gslo] iz
T AT7E FIHAon, 715 A dFg VAT FLAARA FAES] A&, T3], WARY] FAE wiHeR ddsiitt.
MAz ZAYE Zeet W] TAE 7Y SAEY BEHE APgegd & 9IS T, F3HY] Hske SRR J3E 1|
A& AZE BTt

ABSTRACT : A nonlinear analysis model for internally confined hollow concrete-filled tube (ICH CFT) columns was suggested
and was verified by the test results obtained by the previous researchers. The suggested model considered the confining
effect and nonlinearity of concrete. The verified results showed that the suggested model was reasonable and reliable for
predicting the behavior of an ICH CFT column. Additionally,a simple parametric study was carried out. The strength of
concrete, the hollow ratio of a column, and the thickness of an inner tube were selected as parameters affecting the
behavior of an ICH CFT column. The analysis results showed that the concrete strength and the thickness of the inner
tube affect the axial strength and moment capacity of the column while the hollow ratio affects only its axial strength.

8N Z o e, FEES A, 2IE, vdF
KEYWORDS : composite column, confining effect, ductility, concrete, nonlinear

1. M & T4 3 (ICH: Internally Confine Hollow) CFT 7%
o] AA= ATt
d2232E(RC; Reinforced Concrete) 71%°] EEA
A FopllA &e] AREE T s, FAYE FH
(CFT; Concrete Filled (Steel) Tube) 7]5< 1%4 &
& Aot o] EEAMAMN FE o|F= ] Af
< 97 ] e AdE mebA CFT 7152
e AdE & o, CFT 7159 o

¢

outer steel tube

8

concrete

J% 1. ICH CFT 7I89 7=

ICH CFT 7152 ¥4 42 2= (concentric) F+ 7%
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olr

4. 45 A ofrlig

Input geometric and
material properties

Type
Determine Material
Model

Determine Strain at
Pesk Stress

4.1 sy 2ol AS

Increase Strain
Distribution Step

Determine Stage of
Strain Distribution
Calculate Axial Force
on Concrete
Calculate Moment on
Concrete

Increase Strain
Distribution Step

Determine Stage ot
Strain Distribution

Celculate Curvature and
Moment

‘De@emine Plastic Hme‘ ‘ Celculate Laterdl Load ‘

[ | oraanm | 1 Wei 5(1995)& 4@4 o ICH CFT 7159 #4%=%
o | [t | | | e | | oo Apgelglom, I0H COFT 7158 AsH: Uy % 95943,
2aelee] 247t 4w ¥t AF9 ICH CFT 7159 %%

e =2 aaiich o vz AEE o Wei (1995
|l ICH CFT 7159 Z4we 27t Az Zue Furh o
eyrie 10~30% %= Atfa Basisich. mep & Ayolre 7

Az ale oJgk ICH CFT 7159 4% s1423HWN,)
o}, Wei 5(1995)¢] Agel <3t ICH CFT 7]%9 4=

FE 1. ICH CFT 7l 2% H|u

Specimen

SP-01 | SP-02 | SP-03 | SP-04 | SP-05 | SP-06 | SP-07 | SP-08 | SP-09 | SP-10
D' (mm) 80.10 80.13 80.39 80.36 99.11 99.19 99.20 87.25 99.84 | 112.66
D; (mm) 63.00 62.94 63.84 63.33 80.85 81.17 74.62 64.66 64.55 77.24
t; (mm) 1.00 0.94 1.14 1.13 0.55 0.67 0.62 1.16 1.15 1.14
t, (mm) 0.90 0.87 1.11 1.14 0.59 0.71 0.70 1.55 1.56 1.64
Fy, (MPa) | 470.00 | 470.00 | 470.00 | 470.00 | 474.00 | 474.00 | 512.00 | 216.00 | 216.00 | 235.00
Foy (MPa) | 524.00 | 524.00 | 524.00 | 524.00 | 409.00 | 409.00 | 409.00 | 286.00 | 255.00 | 262.00
Ey, (GPa) | 212.00 | 212.00 | 212.00 | 212.00 | 214.00 | 214.00 | 219.00 | 197.00 | 197.00 | 169.00
E,, (GPa) | 210.00 | 210.00 | 210.00 | 210.00 | 193.00 | 193.00 | 193.00 | 209.00 | 211.00 | 195.00
N, (kN) | 330.00 | 335.00 | 386.00 | 395.00 | 283.00 | 357.00 | 380.00 | 357.00 | 477.00 | 551.00
N, (kN) | 302.75 | 293.86 | 347.75 | 349.56 | 237.82 | 274.62 | 301.59 | 318.75 | 425.89 | 491.96
N, (kN) | 339.00 | 351.00 | 384.00 | 387.00 | 302.00 | 333.00 | 371.00 | 358.00 | 452.00 | 540.00
N, (kN) | 331.29 | 324.88 | 364.36 | 373.79 | 297.55 | 321.82 | 391.86 | 339.41 | 501.60 | 502.60
N,/N, (%) 91.74 87.72 90.09 88.50 84.03 76.92 79.37 89.29 89.29 89.29
(N,-N,)/N, (%) -8.26 | -12.28 -991 | -11.50 | -15.97 | -23.08 | -20.63 | -10.71 | -10.71 | -10.71
N,/N, (%) | 102.73 | 104.78 99.48 97.97 | 106.71 93.28 97.63 | 100.28 94.76 98.00
(N,-N,)/N, (%) 2.73 4.78 -0.52 -2.03 6.71 -6.72 -2.37 0.28 -5.24 -2.00
Np/Nt (%) | 100.39 96.98 94.39 94.63 | 105.14 90.14 | 103.12 95.07 | 105.16 91.22
(prNt)/Nt (%) 0.39 -3.02 -5.61 -5.37 5.14 -9.86 3.12 -4.93 5.16 -8.78

1) N, strength summation of each component (inner tube, outer tube, concrete)
) N, measured strength from test (Wei et al., 1995)

3) N,: strength by empirical model (Wei et al., 1995)
) N, analytical strength by suggested model (present)
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CFT-ST)22A, A4 406.4mm¢ F7 9mm=S 2= A
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Load (KN)
N
\\\

|

|

|

|

b

|

|

|

|

ICH CFT-ST ICH CFT-CT
Analysis| Test Ratio |Analysis| Test Ratio
result | result | (%) | result | result | (%)
=
(N) 839.01 | 848.51 | 98.88 |473.41|523.63 | 90.41
FEHS
41.14 | 47.00 | 87.53 | 19.02 | 32.00 | 59.44
(mm)
Euisit
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