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Abstract: Most building structures consist of main structures such as beams, columns, braces,
shear walls, foundation, and floors. Generally, the seismic performance of the floor slab to the
building structure is negligible; therefore, analysis models of building structures do not consider
floors, and the floor slab is replaced by a rigid baffle to increase the analysis efficiency. The seis-
mic analysis model of building structures proposed in this paper considers the bending stiffness of
the floor. The model uses super element, rigid baffle, and substructure technique to reduce the
degree of freedom. Through an example analysis, the validity and accuracy of the model in the
seismic analysis of multi-story building structure are verified. The proposed model can significant-
ly reduce computational complexity and improve analysis efficiency. Moreover, the accuracy of
the analysis results, such as the vibration cycle and response time, is very close to the result of
the refined model, which substantiates the efficiency of the proposed model.
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Fig.1 Reduction of DOF by rigid diaphragm assumption and matrix
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Table 1 Comparison between natural frequencies (Unit: Hz)

¥ LR A R B R C
1 1.920 1.404 1.507
2 1.952 1.461 1.552
3 2.290 1.794 1.866
1 4.979 4,035 4.229
5 5.025 4.142 4.313
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Table 2 Comparison between calculation time (Unit: s)

AL A A B AL C

(3,510 A& (5 AR (3,510 AHED
W1 FiE R o 62.22 1.63 61.41
FEAE(E 20 038.69 0.02 20 037.48
3 5 B i) 77.09 0.12 77.24
it 20 178.00 1.77 20 176.13
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Fig.3 Models of beam and floor slab
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Fig.4 Selection of DOF for each structure
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Table 3 Size of structure members (Unit:cm)

75 BM(BXH) B (BXH) i 1 JEE
1~2 75X 75 10X 60 20
3~5 60X 60 10X 60 20
6~8 45X 45 40 X 60 20
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Table 4 Comparison between computation time (Unit:s)

iR A AR A-1 DL i A-2 AL B
(6,588 H HiJ#) (648 A Hi ) (24 H B (24 H )

O 38 0 R 102.24 8.46 0.87

FRAFAE 25 740.15 0.02 0.02

i s s ] 140.43 1.83 1.81

Bt 25 982.82 103.46 10.31 2.70
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Table 5 Comparison between natural frequencies (Unit: Hz)
" AL A AR A-1 MR A-2 Al B
BRI P 5 — - N — o on » o

i i A R2E/ Y i 25/ % iR 25/ %%
1 1.400 1.400 0.00 1.426 1.86 1.008 —28.00
2 1.596 1.596 0.00 1.630 2.13 1.182 —25.94
3 2.260 2.261 0.04 2.356 4.24 1.758 —22.21
4 3.171 3.172 0.03 3.224 1.67 2.347 —25.99
5 3.296 3.297 0.03 3.357 1.85 2.490 —24.45
6 3.589 3.590 0.03 3.686 2.70 2.810 —21.71
7 6.107 6.114 0.11 6.241 2.19 4.902 —19.73
8 6.186 6.194 0.13 6.296 1.78 4.850 —21.60
9 7.356 7.366 0.13 7.716 4.89 6.280 —14.63
10 8.204 8.223 0.23 8.316 1.37 6.670 —18.70
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Fig.6 Acceleration—time and displacement-time curves at the top of the structure
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