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Abstract The purpose of this study is to improve the repair and reinforcement of cultural construction assets made
of wood and develop seismic countermeasures. The existing regulations for the earthquake proofing of cultural assets
are termed 'Regulations concerning earthquake disasters affecting cultural assets' of the cultural heritage administration,
which only specifies the reporting of damage to cultural assets after the occurrence of an earthquake. Since 2013,
Korea has been studying the introduction of a seismic evaluation system consisting of experts by referring to the
'Guideline for the diagnosis and reinforcement of important cultural properties in Japan. The earthquake proofing of
wooden cultural assets in Japan is assessed by experts using a scoring system similar to the one in Korea, but the
system in Japan is managed in three steps, viz. before, during and after the occurrence of the earthquake. In order
to extend the existing management system by focusing on the repair of the damage after the occurrence of an
earthquake, it is necessary for Korea to cultivate experts for the regular management of cultural assets, establish
seismic criteria for them, and introduce a regular management system through a civil organization related to
construction. By examining the current status of wooden cultural assets, it is necessary to develop various seismic
diagnosis techniques and produce guidelines for the repair and reinforcement of individual wooden cultural
construction assets following their identification.
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Fabric of Coubter Measure
Measure Component

Cultural Properties e
Seismic Preparedness .

Before Earthquake
Occurrence of earthquake
Post-Earthquake

*Earthquake-proof Action

Usual Reinforcement
Emergency Reinforcement
Post-Earthquake
Reinforcement

Repair Work

*Earthquake-Proof
Reinforcement
Guidelines

* Improvement of Seismic Preparedness
¢ Inroduction of Rainforcement or Repair Work

Fig. 1. method of study and research range
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Table 1. Change Seismic Standard of Korea

Year Seismic Standard

¢ Construction Law Legislate
¢ Seismic Review in Structural Calculation
* No Specific Seismic Standard

1962

* Construction Law Enforcement Ordinance Amendment

1985
* No Substance Change

1988 | * USA ATC3-06, Apply Criteria

e Structural Design Standard Legislate

2000 * More than 3F, All Floor Area 1,000m

2009 | ¢ Construction Structure Design Standard Legislate
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Table 2. Change Seismic Standard of Japan 3la Qo) E3] BA9 R ARl 8-S 2 34|
Year Seismic Standard AfrAbe] AAA 0l f-AdE] W B4R} FH 37 9
1924 | « Establishment of Seismic Standard ol Xég]’ Ho]—xﬂ/gu]g] i%_’ ﬂzﬂ Hol—x]’ %grﬂ% %x]. QE]_
1950 | * Establishmen of Building Standard Act Enacted Standard = 9] T&E] = iﬂ oﬂ FH?»‘;} tH 2o zg /\] 3]_ il 9\} q_
1971 | ¢ Strengthen Building Standard
1981 | ¢ Induction of New Seismic Standard
+ Establishment of the Law for Promoting Seismid Table 4. Selsmlc. Performance Standard of Japan Cultural
1995 I Properties
mprovement New
2000 | * Revised Building Standard Act Standard Performance Seismic Standard
Level
2006 * Revised of the Law for Promoting Seismic
Improvement e Alternative assumption of earthquake
Basic * Routine management
* Secondary damage reduction
2.2 —E‘il'ng-l Lan_I 7|2-'_<‘ 7H|é' ¢ Use of past information
Feete) AxE BT Mz AxE 2as ; Cultrl asets daly managernen
¢ Improved administration
B2z AxE 3= F&8st ok E3hAe A7) Acquisition ¢ Usage Improvement
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=N as Bl &0 =9 ZzH o] 2 0 p g
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A3 FF FAe] AlFE HeR7Fo] I gle A Resistance * Repair of Damaged Element
_ _ . N * Fire prevention
Q) ZA] B s AR Y F AAAR $37h 3} "+ Acepi emmegerey supplic
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Table 3. Seismic Performance Standard of Korea Cultural -, AHQ FERAMNCE WAAS FrFshe Hrhd
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Basic Inspection [— Assessment —— 1% specialty evaluation —{on specialty evaluation —— seismic retrofit design

- immediate - according to simplified

- structure engineer

restoration equation evaluation -
. - traditional wood
- callapse - professional of cultural . .
. architecture engineer
prevention assets

- professional of structure

- scene of geological survey
- building grade degrees
- degree of rust

- literature record
- existing geological survey
report

- use of Pushower
analyzation

- earthquake spectrum
- structure durability
calculation

+ dynamic characteristic
measurement test

- model experiment

- strengthening and
Performance evaluation

REPORT —

Fig. 2. Seismic Diagnosis flow of Cultural Assets Korea
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basic seismic

wooden structure
cultural assets

earthquake proof
prenentive diagnosis

diagonostics

specialized seismic

seismic reinforcement consideration

diagonostics
T

scoring (60/100)

structure research

software element
review

hardware element

review
- location condition - field e - wall
- size or form - data - utilization - frame
- frame - ground method change - slab
& - danger mark .
- roof - damaged . usage limits - horizontal plane
- preserve condition - material ) cntfancc - structure link
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) (;:ncn 6 limitations ) Ozl:ﬁ
property - flee method in grA . .
carthquake - building weight

lighten

Fig. 3. Seismic Diagnosis flow of Cultural Assets Japan
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Indication Standard
¢ Acquisition of seismic performance
¢ Expert diagnosis recommended
* Existence of Structural Problems

* Need to repair

* Possible structural problems
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*4 : Additional measures needed for earthquake safety

*5 1 Need to secure safety

*6 : Good condition
*8 : Expert consultation required

*9 : First Expert Needs Diagnosis

*7 : Continuous observation

*1

Table 5. Korea Cultural Property for Seismic Diagnosis
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Table 7. Seismic Reinforcement Guideline in Japan

Structural Part Reinforcement Guidelines
Wall
———— 1 * Wall Volume Secure
Axis region . .
T Horizon@l ] ¢ Anti Warping
orizonta ¢ Ensure Structure Seismic Resistance
strength
1t 1
S mcm * Structure Aging Repair
connection
* Reinforcement of Soil Strength
Foundation * Strengthening Material Strength
* Ground Improvement
Weight reduction ¢ Share Weigh Reduction
in buildings * Load Distribution Control
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Table 8. Comparative Cultural Properties of Korea and

Japan
Part Korea Japan
Type * Wooden Structure * Wooden Structure
P * Stone Structure * Stone Structure
* Daily diagnosis
. . *E
Diagnosis mcrgcpcy before earthquake
type diagnosis * Diagnosis after
P after earthquake e
carthquake
* preliminary
* Basic check diagnosis
. . * Professional * Foundation
Diagnosis . .
Flo 1st Assessment Diagnosis
W * Professional * Reinforcement
2nd Assessment Review
* Reinforcement
Assessment . .
¢ Evaluation Score ¢ Evaluation Score
Methods
Reinforcement |} o5 ore « 60/100 Score
judgment
e Wall
* Axis Region
Reinforcement * Horizontal Strength
* None .
Part e Structural Connection
* Foundation
* Weight reduction
. f ional
Grant support | * None support - of - nationa
treasury
* Owner
Implement ¢ Government
. * Government
Main Agent * Local Goverment
* Local Goverment
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