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Seismic Sesponse Analysis of Net Shell Roof
Structure of New Building of Beihai Airdrome
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Abstract Dynamic response is analyzed by the finite element method on the net shell of a main
part project of Beahai Airdrome, and the law and dynamic characteristic of this structure are also
analy zed by subspace iteration method. The seismic response of the domeis obtained by means of
the spectrum method and time history method- Our conclusions aré the main vibrations of the net
shell of main part project of Beithai Airdrome are horizontal, symmetrical and anti-symmetrical;
higher and irregular vibrations are complicated; the spectrum of natural vibration frequencies is
dense and its periodicity is inconspicuous; the member of maximal internal forceisat the foot of the
shell and the maximal displacement is at minor arch of less rigidity; seismic response is mainly

exdted in horizontal direction especially the side direction of less rigidity; and vertical sesmic

response is minor.

Key words net shell roof structure, sesmic sesponse, finite element method, subspace iteration

method, time history method, spectrum method
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Fig. 2 Main archs and subordinate archs
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Table 1 Frequencies of 20 vibration modes of the net shell
Mode  Frequency|| Mode  Frequency|| Mode Frequency
1 1. 552 8 3.466 15 4. 978
2 1. 579 9 3.509 16 5. 090
3 1. 633 10 3.695 17 5. 382
4 1. 914 11 3.741 18 5. 593
5 2. 540 12 4. 085 19 5. 628
6 2. 644 13 4.198 20 5. 757
7 3.418 14 4. 834
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Fig- 4 Seismic waves
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(a) Tianjin seismic wave; (b)

Table 2 Time history method result of main archs and subordinate archs

(b) EL—-Centro ;

EL—Centro seismic wave

Maximum displacement
of nodes (mm)

Maximum displacement
of vaults (mm)

M aximum internal
force of elements

Seismic Direc
W av es —tion
ux uy uz ux uy uz Axial forces ~ Moments
(kN) (KN m
S X 540 - 4.8 -914 3. 88 3.55 3.43 - 469.61 - 14.29
vflaav?;“ seisme Y 16 46 - 36.39 39.36 - 0.93 - 20.40 12. 69 1054. 70 76. 08
z L 24 .59 - 4.33 0. 58 0. 80 2.06 127. 35 ~ 4.95
EL~Centro X -59 -6.15 1.55 -4.92 - 4.65 4.49 - 456.26 19. 10
EL~Centro Y 1L15 - 23.18 2712 -0.62 - 13.12 - 10.07 693. 25 44. 60
SeIsmic w ave
7 L 16 L4 -36 -07 -0.9 211 - 118.47 4.7
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Table 3 Spectrum method resul t of main archs and subordinate archs

Maximum displacement

of nodes (mm)

Maximum displacement

Maximum internal

of vaults (mm) force of elements

Seismic Direc
waves —tion
ux uy uz ux uy uz Axial forces ~ Moments
(kN) (kN m)
X 0 62 0. 82 0. 95 0.32 0. 48 0. 69 51. 85 1. 65
Slight Y 0 95 2. 07 2. 32 0. 28 1. 57 0.71 58. 09 3.92
earthquake
V4 Q19 0.23 0. 61 0. 03 0.12 0. 35 17. 00 0. 65
X 380 5.02 5.79 1. 87 2.93 4. 05 317. 84 10. 03
Violent Y 6 79 14. 81 16. 59 1. 96 11. 22 5.03 415. 19 28.01
earthquake
V4 1. 05 1. 31 3.4 0. 18 0.78 1. 94 94. 51 3.70
4
Table 4 Spectrum method reaction of structure
Forces (kN) Moments (kN m)
Reaction Direction X Y 7 Mx My My
X 74. 88 81. 57 180. 50 496. 16 362. 88 34. 77
Slight
earthquake Y 80. 85 202. 74 403. 52 1490. 50 383. 46 28.72
V4 28. 14 72. 68 61. 35 256. 81 157. 77 7. 64
X 424. 89 469. 51 1058. 30 2950. 00 2138. 20 204. 89
Violent
earthquake Y 576. 31 1445. 70 2883. 50 10643. 00 2700. 40 205. 09
V4 158. 95 410. 98 366. 91 1504. 20 901. 11 43. 47
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