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*ZM0l(key words) 9.12X|1(9.12 Earthquake), BFXIZGyeongju Earthquake), XXl Y& =(seismic hazard),
E5ih(cultural properties), M= Z(traditional structure), aliXll2lreconstruction), &2 Z(preservation of
originality), AIE&Z(measuring investigation) , 2=At ASAEH(Three-Story Pagoda in Bulguk-sa Temple), Z-ACH

XK=

(Chemseongdae), X|IZ! QP M(seismic stability), LIZI&7|(seismic design), LiETZ(seismic structure), XIZIEIS

(seismic vibration), XIZI74&(seismic behavior), XIZA&(seismic experiment), K|l LHS(seismic response)
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Abstract

Reconstruction of the Three-Story Pagoda in the Bulguk-sa Temple
and Analysis of the 9.12 Earthquake in Gyeongju

Kim, Derk moon”

The earthquake with a magnitude of 5.8 in Gyeongju on September 12, 2016, changed
our perception of conserving cultural heritage. Masonry structures such as a stone stupa and
Cheomseongdae are vulnerable to earthquakes and thus, there were some major and minor
damages due to the earthquake. Cultural properties are managed ultimately in pursuit of
preservation of original form based on historicity. The rescue of cultural properties from
earthquakes should be based on the restoration of the structures and requires detailed and
feasible resolution once the historical authenticity of the site has been established.

Unlike modern architecture, which is constructed in accordance with seismic design
criteria using standardized material, cultural properties were built using architects’ intuitive
skills and natural materials. In addition, coping with the effects of earthquakes on the cultural
properties aims not at economic efficiency but at preserving their originality, which is
embedded with historical meaning and value. The protocol to preserve the originality of the
cultural properties is limited to universal standards of maintaining historical authenticity.
One will encounter engineering limitations regarding structures and materials in the

course of preserving originality and ensuring historical authenticity. Managing the effects

* National Cultural Properties Research Institute
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of earthquakes on the cultural properties thus requires a special and delicate approach
with consideration of various design variables, which is different from the seismic design of
modern architecture.

Managing the effects of earthquakes on cultural properties involves the undeniably
difficult challenge of proposing engineering resolutions because it is difficult to apply modern
seismic design criteria. Cultural properties that have not established proven seismic design
criteria first require assessment of seismic risk and investigation of seismic function based on
the Gyeongju earthquake on September 12 and analysis of the present condition. This will
be the starting point of the study on seismic response. On the other hand, in order to devise
a proper measure of the effects of earthquakes on cultural properties, it is also necessary to
review the case of the Three-Story Pagoda in the Bulguk-sa Temple, for which both an analysis
of earthquake hazard assessment and reconstruction of the pagoda had been completed
before the earthquake occurred.

Major cultural properties such as the Three-Story Pagoda in the Bulguk-sa Temple and
Cheomseongdae were recently analyzed for seismic risk assessment (“Study of Seismic Risk
Assessment”). Moreover, a measuring investigation due to the 9.12 Gyeongju earthquake
was achieved for the Three-Story Pagoda in the Bulguk-sa Temple, for which reconstruction
had been completed in July 2016, so that meaningful engineering data was collected. Along
with the details of the reconstruction of the Three-Story Pagoda in the Bulguk-sa Temple,
magnitude and measured data can be applicable to establish proper ways to manage stone
cultural properties when an earthquake occurs.

A seismic vibration experiment as a result of “the Study of Seismic Risk Assessment,”
reconstruction method, and analysis of the measured data will provide the opportunity to
develop a detailed response method to the effects of earthquakes on cultural properties,

which hasbeen conceived onlyin a superficial way.
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