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Suspended [Dropped | 6.3.4.1
acoustic lay-in || acoustical
tile celling tiles.
perimeter
damage,
separation of

Does the suspended celling have adequate
diagonal bracing wires and compression struts
1o support seismic loads from the ceiling grid
plus all lay-in items that do not have
Independent lateral supports?

runners and
cross
runners;
falling hazard
if grid and

If the celling supports lay-in lighting or
diffusers, do the lay-in items all have
Independent vertical supports consisting of
wires located at least at two diagonally opposite

corners?

lights come
down

Do lay-In fixtures weighing over 50 pounds
additionally have independent lateral bracing

wires at all four corers?

If located In a high seismic zone. Is the
suspended ceiling supported by a heavy duty
celling grid with adequate capacity and does
the grid Include supplemental hanger wires at
light fixtures or other mechanical items?

Directly applied || Falling|hazard ||6.3.4.2

| to structure

Are decorative celling panels and|or latticework
securely attached, particularly beneath exterior

eves over exits?

Are decorative finishes and/or latticework on
beam soffits or beneath exterior eves securely
attached, particularly over exits?

For plaster cellings o stucco soffits. is the wire
mesh or wood lath securely attached to the
structural framing above?

Is the piaster or stucco In good condition and
not deterlorated by water damage or corrosion?

6.34.3

heavy cellings

If the suspended gypsum board ceiling extends
over more than one level, does the suspended
celling system have adequate diagonal bracing?
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Abstract

A Study on the Seismic Retrofit Guidelines for
Educational Facilities in South Korea
— Focused on the Guidelines in Domestic and
Overseas -

Lee, Joohyeong
Graduate School of Architecture Engineering
Ulsan University

(Advised by Professor Son, Kiyoung)

South Korea has long been without major earthquakes. the Gyeong-ju
earthquake (5.4 magnitude) and Po-hang earthquake (5.8 magnitude) occurred,
and the earthquakes caused damage to buildings with non-seismic design.
Accordingly, people’s interest in earthquake risk and earthquake resistance
increased. In particular, in the case of the Po-hang Earthquake, educational
facilities used by students suffered the most damage. The reason for this is
that the seismic resistance rate of educational facilities is 36.7%, which is low
when compared to the seismic resistance rate of all public facilities of 62.3%.
This means that educational facilities are not equipped with seismic
performance. If an additional earthquake occurs, the safety of students and
faculty in the educational facilities i1s threatened. Therefore, the purpose of
this study is to suggest an improvement by comparison analysis existing

seismic retrofit guidelines.

To achieve the objective, first, previous studies on seismic retrofit are
investigated. Second, Second, the status of seismic retrofit of educational
facilities in Korea i1s investigated. Third, domestic and overseas seismic

retrofit guidelines were selected. Seismic retrofit guidelines are selected as



follows. In Korea, ‘Development of Guideline for Seismic Performance
Evaluation and Seismic Retrofit’, ‘Development of an Integrated Seismic
Performance Evaluation Model for School Safety Enhancement’, ‘Manual for
Seismic Performance Evaluation and Retrofit of School Facilities’. In the
United States, TFEMA-547, TFEMA E-74. In Japan, ‘Guidebook for
Earthquake Protection for Nonstructural Members of School Facilities Revised
Edition.” Fourth, the domestic and oversears seismic retrofit guidelines were
compared and analyzed for structural and non-structural elements. Finally, the
results of a comparative analysis of domestic and international seismic retrofit
guidelines suggestd improvement measures for the seismic retrofit guidelines

of domestic educational facilites.

As a results. the improvement of the seismic retrofit guidelines of domestic
educational facilities was presented. 1) segmentation of seismic reinforcement
strategies for structural elements, 2) additional case studies and analysis on
the classification system for non-structural elements, 3) Development of a

risk assessment checklist for non-structural elemnets for personnel/expert.

In the future, the results of this study are expected to help strengthen
earthquake-resistant facilities that are aging in domestic or lack seismic
performance. In addition, results of this study are expected to deliver
meaningful information to the nation's educational facilities seismic retrofit

projects and governmenrt policies.



Sopn

=

A =954

oA =l

Aslel A%
5}

SRS

AN

o
T
=

]

o

Z
o] Bl o

=<

& v}
=15

al

g

A}t

3
5)

-
o

o} 2EH AR

/‘\31—

Bl

1=
~

b

o}
=

oA 2.5dolet

N

7}FA] a1

=
=

Alell 4=
e el =l

ZFA|

N
4

ng

el

of
il
ﬂ‘_ﬂ
Gt

=0

mJ

H
o)
Bl

o

o
]

o) AAA,

2], 2HAY A g
Aol dd Ul of

| SyA
Al

=]
=

gk olue) ofel o

<
=

HH

al -

1

9
o

JEER-]
Y

J

A
jul

FTUHEE

71318 FMAM, &

g_
3} 7

o]

=

)

S
-

A

1

kel
o

t o7t vl

)

Tor

b

<]

ofstE

-
e
o
Ho

=

Tor
G
T
s

i
g

ol

—

N

N
o
)
N

—_

»AD
uld

™
il
N2
an!

=

ol

A

N

=
"o

el

o
=

N
ol
o
N
)
TR
™

A=

1

4

j
a-

ol Al

=
=

A
Q4

7], A

‘]

=
RS

i

A

:|1

a

(e
RS

7

1
=

ol A

U

A

e
oAl ARG A t} ol W

Tor

p—

o
il

]

A

1}
H

194 az

Fojo

o

Ll
N

oK

Az
a2

@
Njn
i

i

al7]
!

TH

g

B



el
o

o
Tor

il

o

T

A
=H

SRR

S

= A
Ayt

3|

=
L

o}

]

=

= e Aztel

~

zkol 7}k CAD, BIM 7}

5, ¥

1e1E g5t
YR glol AFE ¥ B FojAA el obigLth

=
=

b ZZ2U=E

a1z

1

T

SE!

A
o

i

A4

Eil

ko3
u,

o

=
o

A, 171, 37

&, 3lE, A

l——
o

]
L

i

gl

il

0]

[e3]

)

EEERER

-
T

PA At

el ol =A

°
tow §-7 7hEEol M

g o}

sy

]

A ee e -2 kS otm, vl &,
npEo e WolFMA ZHAL

-
1

Az
R
fite)

el
)A
N

wr
4

R

¢

.

;OE

Bo

ERE

=

A2 A Az FUY aey,

-

.

o thalA

1= =]
T

q]__

el
N

olelel = A7} v

ol
A 7] A]

ol
i

ol

R

2

2021

Tor
<

ol



	I. 서  론
	1.1 연구배경 및 목적
	1.2 연구범위 및 방법
	1.3 기존 연구 고찰        

	II. 이론적 고찰
	2.1 국내 지진 개요
	2.2 교육시설물의 개요 
	2.2.1 교육시설물의 정의
	2.2.2 교육시설물의 내진적용기준

	2.3 내진보강 개요 
	2.3.1 내진보강의 개념
	2.3.2 내진보강 종류
	2.3.3 교육시설물 내진보강 사업


	III. 국내외 교육시설물 내진보강 가이드라인
	3.1 국내 교육시설물 내진보강 가이드라인
	3.2 국외 교육시설물 내진보강 가이드라인
	3.3 국내외 교육시설물 내진보강 가이드라인 요약

	IV. 교육시설물 내진보강 가이드라인 비교분석
	4.1 구조요소
	4.1.1 시설물 구조유형 분류 기준
	4.1.2 내진보강전략
	4.1.3 내진보강 공법 선정

	4.2 비구조요소
	4.2.1 비구조요소 분류체계
	4.2.2 비구조요소 평가방법
	4.2.3 비구조요소 위험평가 체크리스트


	V. 교육시설물 내진보강 가이드라인 개선방안 제시
	5.1 구조요소 개선방안
	5.2 비구조요소 개선방안

	VI. 결론
	참고문헌
	Abstract


<startpage>11
I. 서  론 1
 1.1 연구배경 및 목적 1
 1.2 연구범위 및 방법 3
 1.3 기존 연구 고찰         5
II. 이론적 고찰 6
 2.1 국내 지진 개요 6
 2.2 교육시설물의 개요  9
  2.2.1 교육시설물의 정의 9
  2.2.2 교육시설물의 내진적용기준 10
 2.3 내진보강 개요  11
  2.3.1 내진보강의 개념 11
  2.3.2 내진보강 종류 12
  2.3.3 교육시설물 내진보강 사업 14
III. 국내외 교육시설물 내진보강 가이드라인 16
 3.1 국내 교육시설물 내진보강 가이드라인 16
 3.2 국외 교육시설물 내진보강 가이드라인 24
 3.3 국내외 교육시설물 내진보강 가이드라인 요약 32
IV. 교육시설물 내진보강 가이드라인 비교분석 33
 4.1 구조요소 33
  4.1.1 시설물 구조유형 분류 기준 33
  4.1.2 내진보강전략 35
  4.1.3 내진보강 공법 선정 38
 4.2 비구조요소 39
  4.2.1 비구조요소 분류체계 39
  4.2.2 비구조요소 평가방법 43
  4.2.3 비구조요소 위험평가 체크리스트 44
V. 교육시설물 내진보강 가이드라인 개선방안 제시 48
 5.1 구조요소 개선방안 48
 5.2 비구조요소 개선방안 48
VI. 결론 50
참고문헌 52
Abstract 55
</body>

