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Selection analysis of steel composite structure support
based on modal analysis method

WEI Guoqing'*, MENG Yuan’, WANG Zhankui*
(1. Qingdao Highway Development Center, Qingdao 266071 ,Shandong, China ;2. Institute of civil engineering,
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Abstract: In order to study the influence of different bearing types on the vibration mode and self-oscillation period of the
structure ,a stadium in Xi’ an is modeled by using the finite element analysis software SAP2000,and the modal characteristics
of the large cantilever truss and mesh frame combined structure with rigid articulated bearing and elastic bearing are
investigated under the two types of bearings. The results show that:the difference between the self-oscillation frequency of the
fixed-hinge bearing model and the elastic bearing model is large ,compared with the elastic bearing model , the first-order self-
oscillation frequency of the fixed-hinge bearing model is reduced from 1.587 41 to 1.125 8, which is 41.0% , and the
frequency fluctuates a lot; the modal vibration pattern of the elastic bearing model has uniform distribution of the overall
stiffness ,which is an integral vibration,and the first vibration pattern of the structure is dominated by the vertical vibration in
the Z direction, and the vibration pattern-frequency curve is dominated by the vibration pattern-frequency curve. The first
vibration mode of the structure is dominated by vertical vibration in Z-direction, and the vibration mode-frequency curve is
more gentle ,which is more suitable for the combination structure of large cantilever truss and net frame.
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1 0.62996 1.58741 0.88826  1.125 80 21 0.168 83  5.94088  0.30743  3.25277
2 0.48568 2.05896 0.79333  1.260 52 22 0.160 13  6.24491 0.283 83  3.523 30
3 0.36558 2.73537 0.62989  1.587 59 23 0.1578  6.33406 0.276 94  3.610 94
4 0.35247 2.83713 0.60726 1.646 73 24 0.15548 6.43169 0.26050  3.838 70
5 0.336 68 2.97014 0.56479 1.770 85 25 0.136 18 7.34304 0.24904 4.01535
6 0.33282 3.00467 0.53988 1.85226 26 0.13295 7.52148 0.246 00 4.065 12
7 0.291 89 3.42593 0.48945 2.04313 27 0.129 13 7.74398  0.24107 4.148 10
8 0.27256 3.668 86 0.45723  2.187 10 28 0.11997 8.33511 0.22260  4.492 37
9 0.25903 3.860 61 0.45303 2.207 36 29 0.11121 8.99205 0.20374 4.908 11
10 0.258 57 3.86741 0.42227 2.368 13 30 0.10920 9.15724 0.19110  5.23290
11 0.25108 3.98277 0.41494  2.410 01 31 0.099 87 10.012 64 0.160 83  6.217 67
12 0.23623 4.23316 0.41275 2.42276 32 0.08248 12.12385 0.15930 6.277 47
13 0.22518 4.44089  0.41148  2.43024 33 0.07820 12.78772 0.12159  8.224 61
14 0.20359 4.91172 0.386 11  2.589 94 34 0.076 71 13.03645 0.11732  8.523 58
15 0.19597 5.10278 0.37994  2.632 21 35 0.054 28 18.42315 0.11107  9.002 95
16 0.19566 5.11098 0.368 84  2.711 18 36 0.05175 19.32437 0.10477  9.544 33
17 0.1918 5.21207 0.35893  2.786 06 37 0.049 15 20.34381 0.08701 11.49297
18 0.188 74 5.29832 0.35059  2.85235 38 0.02226 44.92469 0.05677 17.615 83
19 0.17553  5.69702 0.346 72  2.884 21 39 0.020 31 49.23030 0.048 64  20.557 26
20 0.17284 5.78560 0.33522  2.983 07 40 0.01997 50.06539 0.041 16 24.293 69
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RET5 UX 004 Uz Sum UX Sum UY Sum UZ RZ
1 0.015 02 0. 000 00 0. 025 07 0.015 02 0. 000 00 0. 025 07 0. 000 00
2 0. 000 03 0. 320 00 0. 000 00 0.015 05 0.320 00 0. 025 07 0.002 22
3 0. 140 00 0. 000 00 0. 001 59 0. 155 05 0.320 00 0. 026 66 0. 000 02
4 0. 405 00 0. 000 02 0. 00013 0. 560 05 0.320 02 0. 026 79 0.001 32
5 0.000 11 0.00417 0. 000 01 0.560 16 0.324 19 0. 026 80 0. 640 00
6 0. 029 69 0. 000 00 0. 005 80 0.589 85 0.324 19 0.032 66 0.001 95
7 0. 000 05 0. 000 65 0. 000 00 0.589 90 0.324 84 0. 032 66 0. 000 51
8 0. 000 02 0.001 56 0. 000 01 0.589 92 0. 326 40 0.032 67 0. 000 07
9 0. 000 19 0. 400 00 0. 980 00 0.590 11 0. 726 40 0.032 67 0.011 18
10 0. 002 87 0. 000 96 0. 000 00 0.592 98 0.727 36 0. 032 67 0. 037 68
11 0. 003 56 0.070 05 0. 000 00 0.596 54 0.797 41 0. 032 67 0.071 65
12 0.002 19 0. 032 06 0. 000 00 0.598 73 0. 829 47 0. 032 67 0.028 83
13 0. 000 00 0. 000 01 0. 000 00 0.598 73 0. 829 48 0. 032 67 0. 002 65
14 0. 096 64 0. 000 01 0. 000 42 0. 695 37 0. 829 49 0.033 09 0. 000 63
15 0. 047 07 0. 000 00 0. 000 83 0.742 24 0. 829 49 0.033 92 0. 001 62
16 0.003 51 0.000 15 0. 000 03 0.745 95 0. 829 64 0.033 95 0.000 71
17 0. 140 00 0. 000 78 0. 000 33 0. 885 95 0. 830 42 0.034 28 0.000 13
18 0.019 50 0. 000 52 0. 000 01 0. 905 45 0. 830 94 0. 034 29 0.015 46
19 0. 001 08 0. 043 69 0. 000 00 0.906 53 0.874 63 0. 034 29 0. 000 48
20 0. 000 01 0. 005 64 0. 000 00 0. 906 54 0. 880 27 0. 034 29 0. 000 83
21 0. 000 83 0. 000 46 0. 000 00 0.907 37 0. 880 73 0.034 29 0.048 15
22 0. 000 05 0.016 29 0. 000 00 0.907 42 0. 897 02 0. 034 29 0.002 82
23 0. 003 95 0.001 32 0. 000 05 0.911 37 0. 898 34 0.034 34 0.003 72
24 0.016 69 0.001 88 0. 000 20 0. 928 06 0. 900 22 0.034 54 0. 004 95
25 0. 020 46 0. 024 06 0. 000 00 0.948 52 0.924 28 0.034 54 0.001 15
26 0. 007 06 0. 008 47 0. 000 75 0. 955 58 0.932 75 0. 035 29 0.001 83
27 0. 005 44 0.012 70 0. 000 46 0.961 02 0. 945 45 0.035 75 0. 005 51
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28 0. 001 44 0. 038 69 0. 000 03 0.962 46 0.984 14 0.035 78 0.007 57
29 0. 000 32 0. 000 00 0. 061 51 0.962 78 0.984 14 0. 097 29 0. 000 15
30 0. 005 02 0. 000 00 0. 001 30 0. 967 80 0.984 14 0. 098 59 0. 015 66
31 0. 009 01 0. 002 69 0.013 77 0.976 81 0.986 83 0.112 36 0. 006 36
32 0. 000 91 0. 000 65 0. 081 88 0.977 71 0.987 48 0.194 24 0. 000 45
33 0.012 09 0. 003 28 0. 000 58 0. 989 80 0.990 76 0.194 82 0. 007 61
34 0. 000 11 0. 008 83 0. 000 28 0. 989 91 0. 999 59 0.195 10 0. 000 02
35 0. 000 05 0. 000 02 0.230 00 0. 989 96 0.999 61 0.425 10 0. 000 28
36 0. 003 88 0. 000 17 0. 006 72 0.993 84 0.999 78 0.431 82 0. 000 11
37 0. 000 05 0. 000 00 0. 150 00 0.993 89 0.999 78 0.581 82 0. 000 72
38 0. 000 05 0.002 20 0. 000 00 0.993 94 1. 000 00 0. 581 82 0. 000 00
39 0.002 57 0. 000 00 0.003 12 0.996 51 1. 000 00 0.584 94 0. 000 07
40 0. 000 02 0. 000 00 0. 360 00 0.996 53 1..000 00 0.944 94 0. 000 22
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