Nonlinear Analysis of Concrete Filled Steel Tubular Column
under Concentric Axial Load
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ABSTRACT

Steel-concrete composite columns are used extensively in modern buildings. Extensive research
on composite columns in which structural steel are in concrete have been carried out. In-filled
composite columns, however have received limited attention compared to encased columns. In
this paper, interrelationship of parameters is examined into analyzing and comparing with data
through ABAQUS program and experiment on concrete filled tubular column under axial load
and propriety of model is checked out by FEM analysis. The main variations of this paper are
width-thickness ratio of the section(B/t=33.3, 38.9, 44.4), concrete strength(f;=240, 360kgf/cm? ),
and width-length ratio(L,/B=8.0, 10.0, 12.0, 150, 20.0). The ultimate value obtained through

analysis is compared with test value and calculated by design code of other countries and
previous studies.
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A A7V &% = (kel/cn) Average . (kgf/crt) E,_ (kef/cr)
240 264.5 2.12x10°
360 450.4 2.38x10°

22 Zx

Z3YE FAZD ANFAA ALEE ZAY AN 4EE F48r] A3 KS B 08019 S5AE
A4 AP FA wet JF AFRE A AF AFAL FAFR VITFAY NFARY
Bl 2 9 Alojz2E 2 APHE AFHEA A & Adgol AHEE ZAE SS4007 A o) o

AFAL A9 Afojzwz 27149 AHE A2 HUTHEAAE 50mm). A H-& KS B 08029 =
A8 AFAGLHA AN AR, dPFFEAd R AsANHZHE E 29 HEHARA
o ANEAT g A FEAREE 324t/ 2FHE EA

¥ 2 4¥dY S 2AHANFEH

A g A Alcm) o (tf/cr) o (tf/c) | Yield Ratio | E (kgf/cm) | Elongation(%)
300x9.0t-1 2.25 458 3.04 0.66 43.40
300x9.0t-2 2.25 4.64 3.20 0.69 43.10
350%9.0t-1 2.25 5.08 341 0.67 21x10° 33.60
350%9.0t-2 2.25 4.83 3.27 0.68 ' 41.80
200x4.5t-1 1.13 478 3.31 0.69 39.90
200x4.5t-2 1.13 4.68 3.19 0.68 38.60

average 4765 3.24
X 3 4gdde] A d%F
Ry M concrete 4=
18 A) B (mm) t(mm) c(em) A (o) B/t L (cm) L,/B (ket/ct)

CC-SF1 300.0 9.0 102.7 795.2 33.3 208.4 8.0

CC-SF2 300.0 9.0 102.7 795.2 33.3 267.9 10.0

CC-SF3 300.0 9.0 102.7 795.2 33.3 327.6 12.0 360

CC-SF4 300.0 9.0 102.7 795.2 33.3 417.3 15.0

CC-SF5 350.0 9.0 120.7 1102.2 389 248.1 8.0

CC-SF6 350.0 9.0 120.7 1102.2 33.9 387.4 12.0

CC-SF1A 300.0 9.0 102.7 795.2 33.3 208.4 8.0 940
CC-SF5A 350.0 9.0 120.7 1102.2 389 248.1 8.0

CC-SF7 350.0 9.0 120.7 1102.2 389 457.2 14.0

CC-SF8 200.0 45 34.7 365.3 444 267.9 15.0 360

CC-SF9 200.0 45 34.7 365.3 444 367.4 20.0
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CC-SF1 | 71422 | 673.79 | 6470 671.0 | 67858 | 641.04 | 64350 | 505.0 | 531.01 | 624.86 | 430.37
CC-SF2 | 70346 | 633.75 | 645.0 664.0 | 67858 | 641.04 | 64161 | 476.0 | 531.01 | 624.86 | 404.37
CC-SF3 | 722.18 | 687.79 | 6420 6510 | 67858 | 641.04 | 63814 | 4480 | 531.01 | 624.86 | 379.87
CC-SF4 | 711.70 | 65898 | 637.0 623.0 | 67858 | 641.04 | 62921 | 409.0 | 531.01 | 624.86 | 345.81
CC-SF5 | 104547 | 92215 | 872.0 886.0 | 899.57 | 85190 | 85258 | 661.0 | 701.18 | 825.10 | 557.22
CC-SF6 | 91482 [ 824.16 | 8650 8540 | 89957 | 85190 | 84559 | 584.0 | 701.18 | 825.10 |489.83
CC-SF1A| 621.07 | 58044 | 512.0 5260 | 530.76 | 498.84 | 495.71 | 403.0 | 424.23 | 499.20 | 358.32
CC-SFbA| 8740 | 84854 | 678.0 684.0 | 69467 | 654.15 | 647.73 | 529.0 | 553.18 | 650.94 | 466.72
CC-SF7 | 94362 | 890.21 | 860.0 8260 | 89957 | 85190 | 83861 | 549.0 | 701.18 | 825.10 | 459.20
CC-SF8 | 271.88 | 251.74 | 263.0 261.0 | 277.31 | 26360 | 259.23 | 166.0 | 21469 | 252.63 | 136.87
CC-SF9 | 26445 | 244.86 | 258.0 2370 | 27731 | 26360 | 251.38 | 1420 | 21469 | 25263 [116.44

Ny a8 ds N; : Shams(1999)
Ny - 4923 Ny © AISC-LRFD
N3 : Furlong(1967) Ny ACl
N, : Robert B. Knowles & Robert Park(1970) Nyt Al
N : Ben-Kato(1995) Ny AIK-LSD

Ng : Hajjar & Gourley(1996)

5 7EET 2 45 HATES HEAF 4

)\l%iﬂ NI/N3 Nl/N‘Q NI/N5 NI/NG Nl/N7 NI/N8 NI/N‘) Nl/Nl(l Nl/Nll
CC-SF1 1.10 1.06 1.05 1.11 1.11 1.41 1.35 1.14 1.66
CC-SF2 1.09 1.06 1.04 1.10 1.10 1.48 1.32 1.13 1.74
CC-SF3 1.12 1.11 1.06 1.13 1.13 1.61 1.36 1.16 1.90
CC-SF4 1.18 1.14 1.05 1.11 1.13 1.74 1.34 1.14 2.06
CC-SF5 1.20 1.18 1.16 1.23 1.23 1.58 1.49 1.27 1.88
CC-SF6 1.06 1.07 1.02 1.07 1.08 1.57 1.30 1.11 1.87
CC-SF1A 1.21 1.18 1.17 1.25 1.25 1.54 1.46 1.24 1.73
CC-SF5A 1.29 1.28 1.26 1.34 1.35 1.65 1.58 1.34 1.87
CC-SF7 1.10 1.14 1.05 1.11 1.13 1.72 1.35 1.14 2.05
CC-SF8 1.03 1.04 0.98 1.03 1.05 1.64 1.27 1.08 1.99
CC-SF9 1.03 1.12 0.95 1.00 1.05 1.86 1.23 1.05 2.27
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