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Analysis of natural vibration characteristics of ellipsoid

steel — concrete composite ribbed shell

GUAN Zhi-jun' , LEI Guang-ming’ , CHANG Yu-zhen' , TANG Ru-yi'

(1. School of Givil Engineering, Xi’an University of Architecture and Technology, Xi’ an 710055, China;

2. School of Science, Xi'an University of Architecture and Technology, Xi’ an 710055, China)
Abstract: The free vibration characteristic of steel — concrete composite ribbed shell is taken into account
the influence of many kinds of factors such as the rise — span ratio, the ratio of length span and short span,
the size of composite rib, the condition of supports and so on, by using the finite element method. The
traits of modes are also analyzed, and the weaker stiffness parts of the structure are found which provide
reference for the aseismic analysis of the structure.
Key words: steel — concrete composite ribbed shell; the free vibration characteristic; traits of modes
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Tab.1 Section dimension
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H/mm  B/mm t/mm t1/0mm
S1 100 200 80 8
7] 150 300 80 I
3 200 400 80 8
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Fig. 1 The whole model figure of composite rbbed shell
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Fig.2 The first eight vibration shape diagram of ellipsoid composite rbbed shell

R2 FRABILETRARME(2b22=0.7, BEHREN 2, Bh&RE)
Tab.2 Natural frequency under different span - high ratio

REH

f, f,

(92b) 1 5 h f £ £ ) £
0.2 9.4498 9.7774 11.744  12.924  13.739 14.436 15,232 16.027
0.3 13.226 13.29 16.103  16.250  16.416  17.962 18.205  19.591
0.4 14.858  16.595 17.231 19.252  19.934  20.279  21.480 22.044
0.5 14.258  19.302 19.609  21.278  21.398  21.966 22.718  23.767

23 AEKEHLETHRRBE(2b=0.3, BABBRED 2, ALEE)
Tab.3 Natural frequency under different ratio of length span and short span
KIEE BN
f, f,

(2b/2a) A 5 3 f 7 f f %
0.6 12.366  12.463  15.437 15.860  16.152  17.574  17.863  20.130
0.7 13226  13.29 16.103  16.250  16.416  17.962  18.205 19.591
0.8 13.758  13.954  15.94  16.817 17.035 18.449  18.637  19.701

B4 FETEEGTRHETRME(H2b=0.3, 2b/2a=0.7, AR HREH 2)
Tab.4 Natural frequency under different condition of supports

XERMG f £ f f i £ £ 1)
L5723 13.226 13.229 16.103  16.250 16.416 17.962  18.205 19.591
B 13.228 13.304 16.473 16.473 16.734 18.240 18.634 18.634

£S5 FFAEHRT TR RME (2b=0.3,2b/2a=0.7, FiaLEE)
Tab. 5 Natural frequency under different size of composite

HAERhEmE f; f, £ & i f £ 1)
s1 13.817  13.878 16.119  16.733 16.824  17.37 18.216  18.307
1) 13226 13.29  16.103  16.250  16.416  17.962  18.205  19.591
3 12.556  12.812 15.273  15.734  16.902  18.083 19.19%6  20.126
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