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A Study on Stability of Single-layer Space Frame Structure for Energy
Core of Incheon Airport Second Terminal
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Jung, Hwan—Mok

Abstract

The roof grid of single-layer space frame structure, for Energy Core of Incheon Airport Second Terminal, is very simple

and aesthetic, but it is apt to buckle under external force because of mild curvature and complex shape.

The object of this study is to estimate the stability of single-layer space frame structures for Energy Core of Incheon
Airport Second Terminal with the analytical conditions of structural design.

The results show that the buckling load of model(pin-pin, uniform load, rigid joint), that is, the most similar model to

the analytical conditions of structural design. was 10.7kN/ni.
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(Fig. 1) Bird's-eye view of Energy Core frame
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(Fig. 2> Network pattern & section of analysis model

(Fig. 3) Coordinate axis and support numbers(1~76), joint numbers(77~472)
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(Table 1) Analytical conditions

Model Support Load Joint
1 . rigid
2 pinpin | oM rigid
3 half-uniform rigid
4 . rigid
5 pin-slide uniform senﬁ—n&gid
6 half-uniform rigi
7 g uniform rigid
8 rigid-rigid half-uniform rigid
9 a1 uniform rigid
10 rigid-slide half-uniform rigid
* main member : [1-100x400x16
ng‘;er * sub-member : 115015015
* steel materials : SS5400
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(Table 2) Results of analysis for each models

Mode| Qcr Vmax Pmax ..
U lg/m| |y | gy | PP
1 10.7 | 395 | 410 | 395 | 3456 223-225
2 83 (39 | 3%4 | 395 | 3204 223-225
3 159 | 379 | 463 | 379 | 3613 223-225
4 83 |39 | 416 | 395 | 3760 80-82
5 6.7 |406 | 363 | 406 | 3451 77-85
6 122 | 387 | 470 | 379 | 3042 74-470
7 141 395 | 319 | 395 | -1675 | 395405
8 190 | 355 | 421 | 355 | -2298 | 379-387
9 87 395 | 416 | 395 | 4421 80-82
10 131 | 387 | 473 | 379 | 3827 80-82
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(Table 3) Qcr for Ky (pin-pin & uniform load)

B | am | | i
10-5 0.4 101 10.36
104 0.07 102 10.64
10-3 031 103 10.67
10-2 1.05 14 10.67
10-1 3.59

100 33 105 10.67

10,67 10,67 1067
10,35 1024 1987 1057 15

Buckling Load (kN/m?)
?
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Joint Rigidity (10N)
(Fig. 5) Buckling load according to A,
(pin-pin, uniform load)
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(Fig. 6> Buckling mode of node 374-382 section
(pin-pin, uniform load, rigid joint)
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(Fig. 7) Buckling mode of node 374-382 section
(pin-pin, half uniform load, rigid joint)

05 0.4691

o
=
w
<
®

0.32

O
s

7] 0.0

Buckling Mode
[a]
n
(4]
8

X-Coordinate (m)
(Fig. 8) Buckling mode of node 374-382 section

(pin-slide, uniform load, rigid joint)
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(Fig. 9> Buckling mode of node 374-382

section(pin-slide, half uniform load, rigid joint)
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(Fig. 10) Buckling mode of node 374-382
section(fix-fix, uniform load, rigid joint)
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(Fig. 11) Buckling mode of node 374-382 section

(fix-fix, half uniform load, rigid joint)
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(Table 4) Maximum displacement of each
direction for typical models

Model L?H?SX Un V(Imnlsx Vn \)/(\(/Irn?n? Wn
1 30 | 284 410 | 3% | 4 | 2/4
2 27 | 293 | 354 | 3% | 39 | 274
3 41 261 463 | 379 | 54 | 312
4 65 39 | 416 |39%5 | 50 | 149
5 55 37 | 363 | 406 | 4 | 149
6 75 37 | 470 | 379 | 60 | 174
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(Fig. 12) Deformation mode of node 374-382 section

(pin-pin, uniform load, rigid joint)
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(Fig. 13) Deformation mode of node 374-382

section(pin-pin, half uniform load, rigid joint)
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(Fig. 14) Deformation mode of node 374-382

section(pin-slide, uniform load, rigid joint)
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(Fig. 15) Deformation mode of node 374-382 section
(pin-slide, half uniform load, rigid joint)
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(Fig. 16) Deformation mode of node 374-382
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(Fig. 17) Deformation mode of node 374-382 section
(fix-fix, half uniform load, rigid joint)
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(Fig. 18) Load-displacement curve before
buckling at point 395(uniform load)
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(Fig. 19) Load-displacement curve before
buckling at point 395(half-uniform load)
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(Fig. 20) Load-displacement curve before

buckling(pin-pin, uniformed load, rigid joint)
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(Fig. 21> Load-displacement curve before
buckling
(pin-pin, niformed load, semi-rigid joint)
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(Fig. 22) Load-displacement curve before buckling
(pin-pin, half uniformed load, rigid joint)
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(Fig. 23) Load-displacement curve before

buckling(pin-slide, uniformed load, rigid joint)
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(Fig. 25) Load-displacement curve before
buckling(pin-slide, half uniform load, rigid joint)
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(Fig. 26) Load-displacement curve before

buckling(fix-fix, uniformed load, rigid joint)
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(Fig. 27> Load-displacement curve before
buckling(fix-fix, half uniform load, rigid joint)
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(Fig. 28) Load-displacement curve before

buckling(fix-slide, uniformed load, rigid joint)
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