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In order to evaluate the local site effects at two town fortress areas in Korea where stone parapets were col-
lapsed by historical earthquakes, site characteristics were assessed using site investigations such as borehole drill-
ings and seismic tests. Equivalent-linear site response analyses were conducted based on the shear wave velocity
(V) profiles and geotechnical characteristics determined from site investigations. The study sites are categorized as
site classes C and B according to the mean Vs to 30 m ranging from 500 to 850 m/s, and their site periods are dis-
tributed in the short period range of 0.06 to 0.16 sec, which contains the natural period of fortress wall and stone
parapet. From the results of site response analyses in the study areas, for site class C indicating most of site con-
ditions, contrary to site class B, the short-period (0.1-0.5 sec) and mid-period (0.4-2.0 sec) site coefficients, F, and
F, specified in the Korean seismic design guide, underestimate the ground motion in short-period band and over-
estimate the ground motion in mid-period band, respectively, due to the high amplification in short period range,
which represent the site-specific seismic response characteristics. These site-specific response characteristics indi-
cate the potential of resonance in fortress walls during earthquake and furthermore could strongly affect the col-
lapse of parapets resulted from seismic events in historical records.
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Table 1. Site classification system for quantifying site amplification potential.

Site Class Short-Period Mid-Period

Symbol  Description Criterion, V30 (m/s) z-o1l il Z700 2700
2 F, C, F, C, F, ¢, F,

A (S  Hard Rock 1,500 < V330 009 08 005 071 009 08 005 071

B (Sp) Rock 760 < V30 < 1500 011 100 007 100 01l 100 007 100

C (8o Ve ?;’gﬁig;{‘ M 360 < K30 < 760 043 118 008 114 048 164 011 157

D (Sp)  SHff Soil 180 < V30 < 360 0.6 145 011 157 023 209 0.6 229

E (Sp) Soft Soil V30 < 180 022 200 017 243 037 336 023 329

F (Sp)

Requires site-specific evaluation -
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Table 2. Representative cases of the collapse of parapet listed in historical seismic damage records.
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Fig. 1. Sketch of stone wall and parapet for fortress in Korea.
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Fig. 2. Location and contents of site investigation for town fortress areas.
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