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A Method for Generating Floor Response Spectra for Seismic Design for
Non-Structural Components

Sung-Jin Chang', Dong-Uk Park™, Jae-Bong Kim’

Abstract: Large scale damage has been globally increased due to natural disasters such as earthquake. Although a variety of studies secured seismic
performance of buildings, casualties and economic loss have occurred because of poor security of seismic performance in non-structural components.
Structure’s location on which non-structural components are installed and characteristics of vibration occurring on each position of structures are varied,
so a response spectrum is required for each position of structures. In addition, a response spectrum occurring in a structure is different, depending on
the form of it and positions on which it is installed. Therefore, selection of a response spectrum is important, so a definite method for calculating the
response spectrum which acts on non-structural components is necessary. A method for choosing a response spectrum is suggested in this paper, and
a structural analysis was conducted with the suggested method, by selecting a ground response spectrum and a structural system, which may occur
in Korea. Moreover, it helps create a response spectrum necessary for a seismic test of non-structural components, by suggesting the method for deduction
it, with a simple formula.
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Table 1 The first natural frequency of the analytical model

[unit : Hz]
Cose Number of stories | ) 3 5 3 10 12 20

1 5.61 3.02 2.43 1.66 1.21 1.04 0.92 0.66

2 5.35 3.18 2.35 1.60 1.13 0.95 0.83 0.57

3 5.26 3.21 2.27 1.55 1.05 0.87 0.74 0.48

Concg?;nl\g:mem 4 5.00 337 2.19 1.49 0.97 0.78 0.65 039
5 1.44 0.89 0.70 0.56 0.30

6 1.38 0.81 0.61 0.47 0.21

7 1.33 0.73 0.53 0.38 0.12

1 4.33 2.56 1.9 1.32 0.94 0.81 0.72 0.51

2 4.16 2.47 1.82 1.24 0.87 0.74 0.65 0.44

3 3.99 2.39 1.75 1.17 0.8 0.67 0.58 0.38

Steel Moment Frame 4 3.82 23 1.67 1.09 0.73 0.6 0.51 0.31
5 3.64 2.22 1.6 1.02 0.65 0.52 0.43 0.25

6 3.47 2.13 1.52 0.94 0.58 0.45 0.36 0.18

7 3.3 2.05 1.45 0.87 0.51 0.38 0.29 0.12
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Fig. 3 Seismic waves used in the analysis
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Fig. 6 Concrete moment frame response spectrum
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Table 2 Maximum amplification factor

[unit : %]
Number of stories
1 2 3 5 8 10 12 20
Case
1 608 779 815 912 848 1108 1042 1086
2 629 846 958 913 949 1019 928 1115
3 623 883 953 857 1077 1054 1046 1158
Concrete Moment 4 676 872 899 925 1024 973 987 959
Frames 5 860 1027 976 1012 643
6 989 864 1108 955 809
7 921 958 1021 497 388
Max. 676 883 958 989 1077 1108 1046 1158
1 679 839 880 909 939 885 994 1181
2 638 773 975 739 994 976 1014 923
3 648 849 941 887 880 864 1078 862
Steel Moment 4 699 894 881 1006 934 1053 1079 762
Frame 5 713 853 862 962 932 986 728 733
6 701 871 817 901 991 746 658 667
7 765 836 829 948 1005 503 520 345
Max. 765 894 975 1006 1005 1053 1079 1181
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