20254F 1 AF it THAR (1 3E30)
B4k F2M CONSTRUCTION TECHNOLOGY 43

WU AR LA KW BAR B 5 45 M M) 3R P A R 4

gkxE"? Frk HEE , KaZ, FER AT DR
(L FENRATEZARAE, AT AN 311200; 2. AFAFE AT REZE,
Fi# 200092; 3. HIAE THEMERARAE M 42 312000)

[Z] P2l E BRALZ At B ph A X RE A 6 AR IBRMA I, ok 3 R IE S IE A9 I 224544, Hhy 56 AR
Y JEAIHE RN 56 MUt RE SOR  SRTRE T PF R4 o0 IXER TR r i AMAPEE et T 07 58 D9 PPl K5 )
AT AR BRI BT BT PERE , HEHR 28 Fh ) BARE L AE T 00, BEAT S AL ) SR g g e |8 )
ISR B, WEFTRI R0 R A0 o2 i 45 M A B 25 A T 00 AT DR i, 8 1) 28 FE AR 11 17 g 339 7 A BRFE
N DU PERE RAF S IO R B 2. 0, BEfi 22 2=t Al 1 A A 25k 2l Jme g, AE NN Y B R AR 5AE T
DU, SR e 2R SO TEAMIFE A AL T 00T, S5 HU i1 2R Bk

[ SR8IR ] MUsbbh s WA s A IROCIIT s 200 s I s B fal R vk fig

[FES%ES] TU391 [ CHFRIRAS] A [ XEHS] 2097-0897(2025)02-0043-07

Anti-collapse Performance Evaluation of Large-span Steel Roof
Structure for Airport Terminal
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Abstract: The east terminal of Xi’ an Xianyang International Airport is composed of a centralized main
building and six corridors. The roof of the main building adopts the orthogonal steel grid structure, which
is supported by 56 Y-shaped steel columns and 56 curtain wall steel columns. The construction scheme of
floor assembly, partition lifting and positioning, and embedded component closure is adopted. In order to
evaluate the progressive collapse resistance of large-span roof steel structures under the failure of load-
bearing components, 28 typical single column removal conditions were selected for analysis of equivalent
static, elastic-plastic dynamic time history and vertical static elastic-plastic. The research shows that the
large-span steel roof structure remains elastic under single column removal condition, the vertical
deformation and component stress level are in limited range, and the anti-collapse performance is good.
The dynamic amplification factor is 2. 0, which can safely estimate the dynamic response of the structure
when a single column fails. Under the condition of removing the inner Y-shaped middle column, the anti-
collapse coefficient of the structure is low. Under the condition of removing the column of the outer
curtain wall, the anti-collapse coefficient of the structure is high.
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Fig.1 East terminal project effect of Xi’ an

Xianyang International Airport
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Fig.2 Steel grid structure of main building roof
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Fig.3 Supporting structures of steel roof
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Fig.5 The column removal location
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Table 1 Results of equivalent static analysis
B Rl e EHAE B/ mm KN 1/ MPa
M1 68.2 113.7
M2 9.2 113.7
M3 10.3 113.7
M4 11.4 113.7
M5 10.3 113.7
M6 9.8 113.7
M7 10. 1 113.7
M8 10. 1 113.7
M9 10.2 113.7
M10 10.1 113.7
MI11 10.4 113.7
M12 10.3 113.7
M13 9.9 113.8
M14 11.8 113.7
B1 73.7 113.7
B2 53.8 113.7
B3 44. 4 113.7
B4 45.7 113.7
B5 47.1 113.7
B6 44.2 113.7
B7 57.4 114.5
71 233.1 113.7
72 109.0 113.7
73 118.0 113.7
74 122.0 113.8
75 144.8 113.6
76 149.8 116.7
77 195.0 119.3
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under single column removal conditions
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Fig.9 Structural deformation and component axial force under four kinds of single column removal conditions
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