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A Study on Comparing and Analyzing Seismic Retrofit Method Guideline of the
Existing Education Facilities between South-Korea and Overseas
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Abstract

The domestic earthquake-resistant regulation was legislated firstly in 1988. However, The magnitude and frequency
of earthquakes has been risen in South Korea. Therefore, the mandatory target of earthquake-resistant has been
expanded. The earthquake-resistant rates of public facilities have been increased by 58.3%. On the other hand,
education facilities are low with 24.8%. For the reason, more than 50% of the educational facilities are expected to be
damaged by the earthquake. Especially, the 45% of educational facilities were damaged at Po-Hang earthquake. As a
result, the importance of the seismic retrofit for applying existing education facilities was ended up attracting people’ s
interesting. In this respect, in order to develop a effective seismic retrofit method, many researchers have been
conducted researches and it is expected to be actively carried out in the future. However, it is insufficient to consider
that how far technology has been developed. Therefore, the purpose of this study is a comparative analysis of
precedent guidelines in regard to seismic retrofit applying existing education facilities between domestic and other
countries. Finally, the directions of future research are suggested.
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Figure 1. The average total floor area of education
facilities per building
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Table 2. Types of seismic retrofit building

Building Types

2011 guideline on
seismic evaluation
and upgrading of
school buildings

RC moment frame
RC shear frame
Steel moment frame
~ Steel braced frame
Unreinforced masonry bearing wall

2018 manual on
seismic
performance
evaluation and
retrofit for school

Concrete moment frame
Concrete shear wall
Concrete frame with infill masonry shear wall
Steel moment frame
Steel braced frame
Steel frame with concrete shear wall
Steel frame with infill masonry shear wall
Reinforced masonry bearing wall
Unreinforced masonry bearing wall
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Table 3. Classification of seismic retrofit strategic

Deficiency
South Korea USA
Category Deficiency Category Deficiency
Strength
i Insufficiency of the frame -
System Ductility Global number
and strength f i
energy Weakness of frames
dissipation
capacity
Weak story Insufficiency of the frames
System -l Global i
) . ) - or frames with inadequate
configuration Torsional stiffness Z siiffness d
Cross Soft story or weak story
section i
an}p_?nem ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Configuration Torsional
elaling Joint Incidental walls failing or
causing torsion
Verticality
load | load path Load
path Horizontalit path Inadequate collector
y load path
Lack of ductile detailing
Foundation - gengral -
plate Lack of ductile detailing
- strong column weak
7777777777777777777777777777777777777777 beam
- Component  Lack of ductile detailing
Foundations detailing - inadequate shear
strength in column or
Ground beam
Lack of ductile detailing
- confinement for ductility
or splices
Inadequate inplane shear
capacity
Diaphragms  Inadequate chord capacity
- Excessive stresses at
openings and irregularities
- Supplement(Foundation
Foundations —plate, Ground)
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Table 4. Domestic and Foreign Nonstructural Classification
System

Details

(DCeilings @Glass, Window @Door
@®Exterior finishing material

Category

Building finishing
materials

(DAir-conditioner @Electric fan ®Hitting coil

Facility equipment @Light fixtures ®Gas piping

South and piping ~ (®FEtcetera piping _
k (DAir-conditioner outdoor units
orea :
Electrical and (MTelevision @PC
communications @Beam projector @Speaker
equipment €am Pprojectol P
Miscellaneous ~ (DRefrigerator @Drinking fountain and water
component purifier @Fumiture @Showcase
(DExterior wall component
@lInterior partitions ®lnterior veneers
Architectural @®Ceilings ®Parapets and appendages
components (®Canopies-Marquees-Signs
@Chimneys and stacks ®Stairways
(@Freestanding walls and fences
(DMechanical @Storage tanks and water
Mechanical, heaters (®Pressure piping @Fire protection
Electrical, and piping ®Fluid piping, not fire protection
USA Plumbin ®Ductwork @Electrical and communications
(l\/IEP)g Equipment ®Electrical and communications
distribution @Light fixtures
(Elevators and escalators (DConveyors
Furniture, Fixtures, (DStorage racks (@Bookcases, Shelving
and Equipment  ®Computer and communication equipment
(FF&E) (®Hazardous materials storage
and Miscellaneous (®Miscellaneous FF&E
component (®Miscellaneous contents
Emergency component
Ceilings (DCeilings and ceilings finishing materials
Light fixures (DLight fixures
Window (DGlass, Window, @Locking device,
and glass (®Glass window periphery,® door
Exterior walls (DExterior materials
Interior walls, Interior materials
Japan

(DBroadcasting equipment, @Air conditioner,

Facility-equipments (®Qutdoor unit of airconditioner

Television (DCelling type, @tray type, @®Move mode

(DShelfsLocker, @Shelf load,
(®Medicine cabinet

(DPiano
(DJoint and peripheral of building

Storage racks

Piano

Building joint
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