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Column with Construction Sequence
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Abstract - Constructions of buildings downtown are increasing as much as ever with a strong demand. Top-Down Method is
suitable for its advantage in minimizing its disturbance to the neighborhood. Pre-founded when applied to CFT Column on-site
welded is required for splicing. To complement the welded built-up square composite Column was developed. Top-down
process will be pouring concrete in accordance with a step-by-step process. Thus, Pre-founded Column and cover concrete to
determine the stress condition. Therefore, Concrete filled steel square tubular columns encased with precast concrete were
studied. Five Centrally loaded Columns were tested to investigate the axial load carrying capacity. we analyzed the strength and
behavior of CET Column by Loading conditions and concrete strength, thickness of cover concrete through structure
experiments.
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Fig. 1. Column cross section according to construction sequence
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Fig. 2. Base column shape(Welded built-up section)
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Table 1. Specimens list
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Pre-founded Column
Conecrete Placing

Encasedand in filled type

Fig. 4. Stress flow

Name B inner t_inner L B outer | As tube |As bar(Ar)| Ac act |Ac protect| Preload
No- Unit mm mm mm mm mm® mm’ mm® mm’ kN
1 1.30 90 160 32 560 340 2,346 163 23,165 89,558 -
2 1.50 90 160 32 560 340 2,346 163 23,165 89,558 -
3 23090 160 32 560 340 2,346 163 23,165 89,558 571.01
4 250 90 160 32 560 340 2,346 163 23,165 89,558 767.91
5 12.50_110 160 32 560 360 2,346 163 23,165 118,358 767.91
2-50-90

L Covering depth(mm)
Concrete Strength of Pre-founded column(MPa)

1: Uniform Load , 2: Preload +Uniform load
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@ Base column  (2) Installation of stud 3 Concrete casting

and anchorage at base column

@ Pre-loading

(® Assembly of form ® Encased concrete

Fig. 5. Production sequence
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Table 2. Results of coupon test

Area Elastic | Yield | Tensile Yield | Elong.
No. (mm?) modulus | Strength | Strength ratio %)
(GPa) | (MPa) | (MPa) °

1 74.88 190 341 426 0.80 31%
2 | 74.46 198 353 447 0.79 33%
74.80 200 357 452 0.79 30%
AVE| 74.71 196 350 | 441.67 | 0.79 | 31.3%

;g%;;z::;;?od.bcrrz Table 3. Compressive concrete strength
VELVDIG2 Compressive Design Compressive Design
No. Strength -30MPa Strength - 50MPa
‘ W = ¥ . Test Result | Correction | Test Result | Correction
(MPa) value(MPa) (MPa) value(MPa)
= 1 42.14 40.87 54.18 52.55
:0 2 46.55 45.15 52.36 50.79
bl 3 37.70 36.57 51.87 50.31
4 43.16 41.86 50.14 48.64
T o 5 41.10 39.87 50.08 48.58
Fig. 6. Boundary condition and measurement location AVE 42.13 40.87 51.73 50.17
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Fig. 7. Axial force-displacement curve
Table 4. Initial stiffness and ultimate force
Name Pu (kN) Pu_disp (mm) | Ki (kN/mm)
1.30 90 4360.8 3.6 1816
1 50 90 4698.6 3.0 1853
2 30 90 3968.1 3.2 1832
2 50 90 4643.1 2.8 1832 (b) 2’ series specimens
2 50 110 4696.2 3.0 1827 Fig. 8. Failure mode
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1.50 90 | 906 1712 0.53 888 1.02 2000 e ey
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Table 6. Comparison of design value

Name fck_ | Preload | P_KBC2009 | Pu_test P_test /
inner | (kN) (kN) (kN) P_KBC2009
1.30.90 | 30 0 4095.3 4360.8 | 1.06 (-0.06)
1.50 90 | 50 0 4272.5 4698.6 | 1.10 (-0.10)
2.30.90 | 30 571.01 4095.3 3968.1 | 0.96 (+0.04)
2.50.90 | 50 767.91 4272.5 4643.1 | 1.08 (-0.08)
2.50_110| 50 767.91 5055.9 4696.2 | 0.93 (+0.07)
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Table 7. Comparison of test result from compressive strength

Specimen Pu_test Initial Stiffness P_KBC2009
P (kN) (KN/mm) (kN)
1.30 90 | 4360.8 1816 4095.3

—— 1.07 1.04 1.043
1.50 90 | 4698.6 1653 4272.5

2 30 90 | 3968.1 1832 4095.3

—— 1.16 1.01 1.043
2.50 90 | 4643.1 1845 42725
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Table 8. Comparison of test result from concrete covering depth

Pu_test Pu_disp
(kN) (mm)

P_KBC2009

Specimen (kN)

2 5090 | 4643.1 2.8 4272.5

1.011
4696.2 3.0

1.183

250 110 5055.9
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Table 9. Comparison of test result from lording method

Initial Stiffness
(kKN/mm)

1816

Pu_test
(kN)
4360.8

P_KBC2009
(kN)
4095.3

Specimen

1.30 90

0.91 1.01 1.00

23090 | 3968.1 1832 4095.3

150 90 | 4698.6 1653 4272.5

0.99

1.11

1.00

25090 | 4643.1 1845 4272.5
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