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Abstract - It proposes the shape of a binding frame(BF) that is attached to the inside of steel pipes at a certain interval for the
purpose of increasing the synthesis effect and binding force of mega-columns, in other words, a new mega-composite column
was developed. Therefore, finite element analysis and water pressure tests with variables such as cross section size of the mega-
composite column and cross sectional area of the binding frame, installation spacing, welding improvement and joint of the col-
umn were performed. As a result, by calculating the required area of the binding frame that can resist the both concrete extrusion
force and concrete installation pressure, it was found that the installation pressure of 0.23 MPa was satisfied based on the 10 m
installation. Furthermore, the cross-sectional area calculated by simple calculation was analyzed as safe for the 20 m installation.
Keywords - Mega column, Restricting effect, Composite structure, Binding frame, Water pressed test
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Table 1. The initial stiffness and yield stress Table 2. List of Experimental objects
Initial Yield Binding frame (angle)
Type 1();?;})1 stiffness | stress Note Type ]()1‘?1?121)1 Izzlflt)h Joint Gvrvoe?(\;e
(MPa/mm) | (MPa) Size Interval
A-CMC-1| 500 0.071 0.291 Un-reinforced CMC-1| 500 - 1,500 | x X
Angle 1.0D
. CMC-2 | 500 |40x40x3 1,500 | x x
A-CMC-2| 500 | 0340 | 0541 | reinforcement, (500 mm)
default direction
(40%40x3) cMC-3 | 500 [doxa0x3| 0P 1ise0 | x|
(250 mm) ’
The interval of
A-CMC-3| 500 1.984 | 0.841 | reinforcement oMmc-4 | 500 l60x60xa| _1OD 1500 x x
50 % (500 mm) |
Default direction, CMC-5 | 1,000 60x604| ol(igl?]qm) 3,000 | o x
A-CMC-4| 500 | 0524 | 0.841 |0 S;Sg?,;‘)al area ’
1.0D
(60x60x4) CMC-6 | 500 |40x40x3 (500 mm) 1,500 | x o
Angle
A-CMC-5[ 1,000 | 0.146 | 0491 | reinforcement, 700
default direction ‘ 500 ‘
(60%60%4) W23, 250 123,
o =
1251
700500 | 250
5
= 125
% 1
=
(a) The cross-section
700
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Table 3. Material test results of steel

. Yield | Tensile | Yield |Elongation
?tec;l Th(lr(;l;nn; S| stress strength | ratio | percentage
yp (6,,MPa) | (6.,,MPa) | (a,/5,) | (%)
6 345 478 72.1 40
10 319 441 72.3 34
SM335A]
12 331 460 71.9 32
24 334 519 64.4 28
42 48RS

Fig. 9o] A Ao thgt <t W& e SUF A=-
HY IAE %E}Eiﬂtﬂ Table 4] AFAE 571 ey
FEAE S FEoto] Yehi et FEAE2 1B3-AHS
AF&-5to] QFE (inner pressure) H9] A A 3 = A
O 2 HoJselon, 27|173/32 FEAE Y 1/391 /A7t
2] 9] Q-1 QA &2 Aot ML B 7 cMC-13}
B7FE CMC-29] 27|74 7F210.042 MPa, 0.131 MPa
2 UEgon, FEQrE2 0.854 MPa, 1.017 MPa&
Epsith &37041 9] Apo] & H] W 517] fJ5ke] CMC-2 tH]
CMC-69] 2717432157 % Z7 s, SHE9rE 232 %
ZHA Vel vl g I 1 9] 7 1 ThH A TA|E H
w3F7] QI8 CMC-2 tH] CMC-3, CMC-49] 271 734&
Z+7} 0.389 MPa, 0.259 MPa= Z}7+ 197 %, 97 % Z7}3]
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Fig. 9. Pressure - displacement relationships
by water pressure tests

Table 4. Initial stiffness and yield pressure by water pressure

experiment
Type Initial strength Yield pressure

(MPa/mm) (MPa)
CMC-1 0.042 0.854
CMC-2 0.131 1.017
CMC-3 0.389 1.410
CMC-4 0.259 0.850
CMC-5 0.147 0.598
CMC-6 0.337 0.693

(a) 500 mm
sectional subject

(b) 1,000 mm
sectional subject

Fig. 10. The deformation shapes of
the experimental objects
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Fig. 11. The deformation of the experimental objects
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