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A Study on the Selection and Modification of Ground Motion Based on Site

Response Analysis
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Abstract: In the recent seismic design code KDS 41 17 00, selection and modification procedures of ground motions which are used for nonlinear
dynamic analyses were adopted. However, its practical applications are still limited due to the lack of literatures. This paper introduces case studies
which used site-response analyses to select and modify ground motions for nonlinear dynamic analyses. Based on the case studies, design criterion for
site-response analyses were reviewed thoroughly in the viewpoint of practical applications. It was found that design requirements related with bedrock
motions are too conservative that ground motions are selected and modified in the excessive manner. It is especially true for low-rise building structures

with period ranges including acceleration-sensitive regions. Even though surface motions have shown appropriate responses, such building structures
have to re-select and re-modify ground motions based on pre-analysis procedures rather than post-ones according to the current seismic design code.

Also, it was observed that building structures with soft soils under strong ground motions need more comprehensive investigations on soil properties
and efficient analysis methods in order to perform site-response analyses. This is due to the fact that lack of reliabilities on soil properties and analysis

methods could result in unstable site-responses.
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Fig. 1 Iteration toward strain-compatible shear modulus and damping
ratio in equivalent linear analysis(Kramer., 1996)
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Table 1 Characteristic of Project

I;Zflzt Csl‘;:S Floor  T'yifsec] T [sec]
$2-5F s2 5 0.18 0.61
S2-24F s2 2 1.86 247
$2-36F s2 36 2.57 324
$2-49F s2 49 4.09 491
$3-5F S3 5 0.35 0.73
$4-5F S4 5 0.35 0.75
S4-14F S4 14 0.90 118
S4-25F S4 25 1.80 2.99
S4-35F S4 35 3.68 4.88
S5-17F S5 17 2.08 245

* : Natural period of the fundamental mode of the structure
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Fig. 2 Shear wave velocity of representative project
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