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An Evaluation of Required Number of Input Ground Motions for
Seismic Analysis of Single-Degree-of-Freedom Systems
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Abstract
The purpose of this study was to evaluate required number of ground motions for response history analysis of single degree of freedom
(SDOF) systems with various fundamental periods and ductilities. Input ground motions for RHA were selected from NGA database using
proposed procedure developed by existing researches. The results of this study were as follows; more than 10~15 ground motions are
required to obtain satisfactory medians and standard deviations of displacements for SDOF under earthquake loads.
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Figure 1. Examples of target response spectrum
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Figure 2. Target and sample response spectra

Table 1. Ground motions sets

No D Number of ground M R-jb(km) Vs30(m/s)
1 L88 88 6.6 - 13 1020 180 - 760
2 L120 120 6.5 - 7.4 1020 180 - 760
3 L182 182 6.5 - 7.4 10-25 180 - 760
4 1224 224 6.5 - 74 10-30 180 - 760
5 1282 282 6.3 - 7.4 10-30 180 - 760
6 1328 328 63 - 175 10-33 180 - 760
7 L372 372 6.3 - 7.6 10-35 180 - 760
8 L426 426 6.2 - 7.6 10-33 180 - 760
9 L484 484 6.2 - 7.6 10-35 180 - 760
10 L562 562 6.3 - 7.7 10-40 180 - 760
11 L640 640 6.3 - 7.7 10-40 180 - 760
12 L7102 7102 42-79 0-473 116 - 2016
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Figure 3. Median of inelastic deformations of elstic-perfectly
plastic SDFs (ng=3~50, nL=7102).
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Figure 4. Standard deviation of logarithmic inelastic
deformations of elstic-perfectly plastic SDFs
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