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ABSTRACT : Recently, In recognition of outstanding structural performance the use of Concrete Filled steel Tube(CET) columns has been
increased. Research is ongoing that effective use of cross—sectional because steel strength development and rising prices. In this Lab, suggests
new shape by Thin steel plates bent to be L~channel welded to form square steel tube to maximize efficiency of the cross section. In addition,
since the 1ib placed at the center of the tube width acts as an anchor: higher load capacity of buckling is acceptable. we have developed New
shape welded built-up square tube for broader usability which were bent to be Li-shaped and thin Plate each unit member were welded. In
order to apply the new shape built-up square columns, we predicted structure behavior, stress distribution with parameter Width thickness
ratio. The experimental results presented in standards and even exceed the b/t of the rib anchors installed in the role due to exert enough

strength and deformation to improve performance was favorable.
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Fig. 1 Joint of square steel pipe
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Fig. 2 Reinforced CFT cross section
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Fig. 3 Alireza bahrami (2011)
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(b) Built-up square pipe
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Fig. 4 ACT (Advanced Construction Technology Column 1)
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Fig. 5 Buckling mode of composite column
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Table 1. Range of application by composite members

KBC ¥+ (AISC)

Content 1= 05 (1999) | 2009 (2005) | urocode

A in 3% A, 1% A, 2%-9%
f. 21~ 21-70MPa 20-50MPa

Fnax 415 MPa 440 MPa 450MPa

Shape [] 0 ] 0 ] o}

3E 8E | [51E | 0.15E 235| 235
B(D)/t R Y el 52 90
Y E, £, £, Fy 1, £,

Table 2. Limit of width-thickness ratio according to
steel grade (Unit :mm)

A% | F,(MPa) A%{%Cé}gg(?;} A}I{%%?ZOOO(?;} Eurocode4
SS400 235 51.15 66.70 52
SM490 | 325 43.50 56.71 442
SM570| 440 37.38 48.74 38
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Table 3. Specimens list

Specimen | Shape |L (mm)|B (mm) | t (mm) b/t
AQ C78 892 255 78
Regular
A0 C96 CRT 1102 315 9%
A0 C107 1225 350 107
Al C78 892 255 78
Al C96 ACT1 1102 315 3.9 96
Al C107 1225 350 ' 107
A2 C78 892 255 78
A2 C96 1102 315 9
—— 1 ACTII

A2 C107 1225 350 107
A2 C96N 1102 315 9
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Fig. 6 Detail of specimen
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Fig. 7 Location of strain gauge and LVDTs
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Table 4. Results of coupon test (S5400)

74.88 | 190 341 426 0.80 31%
7446 | 198 353 447 0.79 33%
74.80 | 200 357 452 0.79 30%
AVE | 74.71 | 196 350 440 0.79 | 31.3%

Table b. Result of concrete compressive strength (28 days)

No. A& =0l ‘?_}‘?4_321 AT | BT
(mm) (mm) (mm”) (MPa) (MPa)
1 100 200 7850 42.14 40.87
2 100 200 7850 46.55 45.15
3 100 200 7850 37.70 36.57
4 100 200 7850 43.16 41.86
5 100 200 7850 41.10 39.87
AVE 100 200 7850 42.13 40.87
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Fig. 11 Failure mode of ACT I
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Table 6. Result of Initial Stiffness and Maximum Load

AL | 27174 kN/mm) | ZHHE (kN) ﬂﬂlﬂirg

AOC78 | 2478 | 100% | 3146 | 100% 2.39

AOC96 | 2135 86% 4483 | 143% 3.55

AOC107 | 2796 | 113% | 5083 | 162% 3.47

A1CT8 1418 | 100% | 3414 | 100% 3.34

AIC96 | 15885 | 112% | 5241 | 153% 4.66

AIC107 | 1613 | 114% | 5471 | 160% 4.79

A2CT8 | 1742 | 100% | 3411 | 100% 2.93

A2C96 | 1778 | 102% | 5458 | 160% 4.27

A2C107 | 1797 | 103% | 5764 | 169% 4.59

A2C96N | 686 39% 1353 40% 2.80

Table 7. Comparison of buckling load and maximum load

Specimen | £, (kN) P, (kN) P/P, PJA,
A0 CT78 2440 3146 0.78 767
A0 C96 2720 4483 0.61 689
A0 C107 3H84 5083 0.71 815
Al C78 2998 3414 0.88 1,016
Al C96 4112 5241 0.78 1,105
Al C107 4220 5471 0.77 1,013
A2 CT78 3002 3411 0.88 1,103
A2 C96 4213 5458 0.77 1,207
A2 C107 4586 5764 0.80 1,164
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Table 8. Comparison of cross-section effectiveness
1515 As Ac A ss | P test
/Kazxijﬂ (mm‘Z) (HIHIZ) (H]ITIZ) (kN) Eq 1 Eq 2
AOCT78 | 3181.2 | 61771 - 3,146 | 0.96 -
A0C96 | 3946.2 | 95203 - 4,483 | 0.95 -
A0C1071|4397.2 | 118030 - 5,083 | 0.90 -
A1CT78|2951.9|61180.4 | 689.7 | 3,414 | 1.00 1.08
A1C96 | 3719.9 | 94612.4 | 689.7 | 5,241 | 1.08 1.05
AIC107|4167.9117439.4| 689.7 | 5,471 | 0.94 1.05
A2C78 | 2722.6 | 60589.7 |1379.4| 3,411 | 0.96 1.16
A2096 | 3490.6 | 94021.7 |1379.4| 5,458 | 1.10 1.10
A2C107| 3938.6 |116848.7|1379.4| 5,764 | 0.97 1.09
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Table 9. Comparison specimens (Zhong tao,2005)

B D L bs X ts Is f'c

(mmm) | (mm) | mm) | 78] o) | (mm® ) | (MPa)

Specimen

SCFT25-11249.9(250.2| 750 | 100 | 35%2.5 | 8932 | 50.1

SCFT25-2|1248.0(251.0| 750 | 100 | 35%2.0 | 7146 | 50.1

SCFT25-3|248.7{252.3| 750 | 100 | 25%2.5 | 3255 | 50.1

SCFT19-11190.1|190.2| 570 | 76 | 25%2.5 | 3255 | 54.8

SCFT19-2/189.1|190.3| 570 | 76 | 25%2.0 | 2604 | 54.8

SCFT19-3/189.5|190.9| 570 | 76 | 15x2.5| 703 | 54.8

SCFT13-11129.7|130.5| 390 | 52 | 20x2.5 | 1667 | 54.8

SCFT13-2|1129.6|130.5| 390 | 52 | 20x2.0 | 1333 | 54.8

SCFT13-3/129.7|130.2| 390 | 52 | 156x2.5| 703 | 54.8
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Fig. 16 Comparison with previous research
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Table 10. Comparison of buckling streagth and Teusile
streugth by ribs

@ n(@+®) | Eq. 5 | £43+4
Eq3 | Eq4 (N) (N) Eq5

AE

Name

AlICT78 | 2,081 | 5,311 | 29,568 |18,597| 0.6 0.K

Al1C96 | 2,571 | 6,561 | 36,525 |23,435| 0.6 0.K

A1C107| 2,856 | 7,290 | 40,583 | 26,258 | 0.6 O.K

A2CT78 | 1,428 | 3,645 | 40,583 |17,152| 0.4 OK

A2C96 | 1,795 | 4,682 | 51,019 21,991 04 0.K

A2C107| 2,081 | 5,311 | 59,135 |24,813| 0.4 0.K

n: E F (ACT I : 47], ACT 11 : 87H)
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