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ABSTRACT KEYW ORD

Purpose: It is impossible to defend against natural disasters artificially, but they can be prevented or minimized in A+ XHSH

. . . . e oFX|
advance, by mapping out preventive measures, such as design and management, methods and construction of facilities, II of EJ gi
which consider the size of external force. School facilities have been constructed in large quantities to accommodate the & <I>_P ~

of il OrH
rapidly increasing number of students after the 1952 implementation of compulsory education. For this reason, it is  xj terAd iz}

unavoidable that the ongoing deterioration of buildings is connected to natural disasters, which lead to considerable
damage. However, it is not easy to improve facilities, since most of school damage data regarding the scale and degree

. . . . . Vulnerable area
of damage are not disclosed and there is a shortage of data to analyse. Method: This study made an investigation of Damage cause
Types for damage from natural disasters, such as wind damage, flood damage, snow damage, lighting damage, and  School Safety
areas vulnerable to natural disasters, based on the school facilities of 17 cities and provinces all over the country for 3 Current status of disasters
years from 2014 to 2016, and classified major damaged facilities according to the names of school buildings. Result:
Improvement plans for reducing damage of major areas and particular facilities from natural disasters were suggested
for different types of disasters.

Natural disaster
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Table 1. Meeting Agendas

Date Place Meeting Agendas
. Review and analysis of the
Education (disaster-related) Control Law
1 2017. | facility on school facility damage b
10.27 | disaster ! ty damage by
L disasters,  construction,  civil
association D> Pl
engineering, facilities, etc.
Education | Analysis of damage information
; 2017. | facility depending on vulnerable parts
Analysis | 2| 1159 | disster | of  school facilities  and
association | maintenance problems
Education Rleview and analysis of ?ej@gﬂ
2017. | facility planning  components, - including
3 - considerations for disaster
12.13 | disaster reventive  desi and layout
association | P en Y
plans
Suggestion of school facility
4 2018. | Seoul- disaster preventive design plans
01.05 | Tech and collection of opinions from
experts
Application of modified school
Design 5 2018. | Seoul- facility ~ disaster  preventive
01.11 | Tech design plans and collectiojn of
opinions from experts
6 2018. | Seoul- Suggestion of school facility
01.23 | Tech disaster preventive design plans
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HAT . 0|38 - UNS
gov BE 4 59 EF AY 24 18 AN, P4 A2 5 32 AGE ol A 24 @Y
1 51o] o]of] Z51= AABALO.E lso] MATSHE A, E 012} 0] 3ele) Sl el <lal A A 5 A
A A2 5ol Hole 15 o149l 151E ol Ak o 110] 23010 1 7158 9T 0 ietel 1971 vl 137 20
AAANGAD A B - F TS AT BE AL S o
208K - T - 71 - AR - At L o] ofe] & o] s S A A 2014 6] 42710 2 A

SHe AR O Qlstol MAISH SIS Wale], AR 2

woron, 20159%e] 187, 2016W% ] 436702 Urehgrt

ANAH(HE A67352) A2zl oot Al e, T4, & (Table 3.
4%, 3% AE, WA, H=, 7hs, AR, FAES LR ool Fst -
L AAdAo 2 Qlete] WSk Afel 2tal A 2] o Q)Y Table 3. Current status of ‘Flood’ damages
X]—Oﬂ ALt BHAPAE A, oY Aty BHJA = At o] Area 2014 2015 2016 Total
$015 AH83HI Tk 2 4 Stk ThE FHORE Ay Seou 0 2 0 2
a—‘JrE Aoz A7) = shei4] Busan 20 2 1 23
£ AT 2oFeH Aah20) Zulo)A dofihe Aazel A e ; ; ; ;
5‘H§ 7] o8 11]0]] Oq%]' = o }% 5*}5}‘3‘%4. Gwangju 1 1 4 6
Dagejeon 0 0 1 1
2.4, AAAs o 2HEH 4% Ulsan 0 2 0 2
2 AP HE, B, 9, B, B4 58 A ol A — ; ; ; :
Sl FEsto] sl dolehs A5 Ao WA adld 2 HE F Chungbuk 1 0 5 6
D AFHAE D FH Ao EH o AH{A mlofE = 8312 Chungnam 3 1 5 9
2 HF, FF, T92 vl o3t oz 5, JF 9ol gt Jeonbuk 0 0 4 4
ssf 2o, el ol sz e, el oj Wapzt Joomnam e 3 G D
o' g TEo R d7E Adsian vsnghuk : : : °
Gyeongnam 9 0 4 13
Jeju 0 1 0 1
3. X|dH XljofjtA szt Sejong 0 0 1 1
Total 42 18 36 96
3.1 AGE FE A 2 I
40 A 3L S B R A A AR s e o A e
HEw Aol 48708 7P weron] ARo] 397, Ado] 287 X*%—J 3dzb st Aol sl & QIR At Y A2 AmEE 5
o2 Yehgth Az 4 A4S AHE, 2014L o] 433, H R0 210102 7HY Eston, ARl 61 wom UEt.
2015950 7470, 2016 W20l 141710 2 714 T 70 & vt el A= WS AR EE, 2014950 267002 7
TH(Table 2.). ko, 20158 =0 974, 20161 o] 17402 YeRFTHTable 4.).
Table 2. Current status of ‘Wind’ damages Table 4. Current status of ‘Snow’ damages
Area 2014 2015 2016 Total Area 2014 2015 2016 Total
Seoul 0 2 5 7 Seoul 0 0 0 0
Busan 2 5 0 7 Busan 0 0 0 0
Daegu 0 2 1 3 Daegu 0 0 0 0
Incheon 0 0 0 0 Incheon 0 0 0 0
Gwangju 1 1 3 5 Gwangju 0 0 1 1
Daejeon 0 3 5 8 Dagjeon 0 0 0 0
Ulsan 2 13 6 21 Ulsan 4 0 0 4
Gyeonggi 0 1 5 6 Gyeonggi 0 2 0 2
Gangwon 0 1 13 14 Gangwon 0 0 0 0
Chungbuk 4 1 15 20 Chungbuk 0 1 0 1
Chungnam 6 9 7 22 Chungnam 9 1 0 10
Jeonbuk 5 3 12 20 Jeonbuk 3 3 0 6
Jeonnam 12 14 22 48 Jeonnam 0 1 0 1
Gyeongbuk 4 8 27 39 Gyeongbuk 10 0 0 10
Gyeongnam 5 10 13 28 Gyeongnam 0 1 0 1
Jeju 2 1 7 10 Jeju 0 0 0
Sejong 0 0 0 Sejong 0 0
Total 43 74 141 258 Total 26 9 1 36

©Copyright Korea Institute of Ecological Architecture and Environment

7



KHA R &

obt

=]
=

I

ok

MPNES!

34. A9E I Ad 4 8%

A=) 347 sHA o) e 2 Q1% A)
3 7ol 15002 714 weron, o] 13

o
2 yeptth
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Ao A TAN-E AxEE, 201490 157, 20159
o] 2871, 2016 o) 2071 0.2 7h W2 A 0.2 YePItH(Table

3.5. 39z HsiGd FA

Ak 367k W = w9 £3-S SR (Table 6), Fo)
729 2014¥ 437 5 12202 el A 19 WA 28%8 RHO
v, 20159 7400 % AdelAl 14002 T3] 1A ] 19%5 vhehi
o}, 20164 14171 % 27710] Zdell Al WAyso] T8 2] 19%
2 WE g Bskgth

5). ol 9] ¢, 20149 427 T 20712 FAFell A Z1sf) 1A 2] 48%,
o 20159 1871 & A7 ol A 471 0.2 T35 A9} 22%F Yerich
Table 5.Afeiz‘rrent status 2oﬁMFlood a’zal:::ges — — 20164 i67d_% 870l ;‘ij‘ﬁ}ﬂ/‘i aFA ] o] 71 3 M| 9] 22% 2 HHA
e g 5 ; 5 = 702 Slalict. 18] 1719] 48%, 20159 187 5 A7 ol A
Busan 1 4 0 5 4707 T5) HA 0 22%E HerTh 20161 3671 F 8710] M

Daegu 0 6 1 7 oA 2] 11 s A9 22%= AT A& gelskAnt.
Irglz5a 0 0 0 0 el 7%, 20148 2671 T 1072 ZA oA 28 1A 9f 38%=
e . : 2 . uglon, 20159 971 % WA 3702 T3] WAl 33%% et
- . 0 1 1 ST 20169 1,02 o] B0l e A 818 4 91l

Gyeonggi 0 8 0 8 &9 A%, 20149 157 F 6742 SollA 2ol AA 2] 40%

Gangwon 0 0 0 0 EHgom 20159 284 & A7 oA 8AC 2 8] A2 29%
Chungbuk 1 0 0 1 £ tebiiek. 20164 2071 5 8710] ABolA B 18] 1A
€ pungnan ° 2 2 2 40%5 AT 52 Ak,

P . . . . 20149 ~ 20164 317ko] SHLAA A ) RS FH 0
Gycongbuk 1 . 3 s 2 AW RE 6= 2587008 1% 48748 AA 9] 19%7} Ao
Gyeongnam 0 0 2 2 A A E S g]lstg o, a9 49 967 § Aol Al 197

Jeju 0 0 0 Sz A9 19%7F AR o, o] B¢ 361 § SHEHI A=
Sejong 0 0 0 oA Z+ 1044 A1 9] 28%4 T A vl ez Y& of ¢
fota] I3 28 20 63 637 T BEAA 15722 ZdA9f 24%7F T .
Table 6. Regions where disasters frequently occurred according to types over the last three years from 2014 to 2016
2014 2015 2016 3Year Total
Damage . . . .
e N | W] W) S| W RS ) W e S ) W | B o | S o | %
Ing Ing Ing Ing

Seoul 0 0 0 0 2 2 0 2 5 0 0 0 7 3 2 2 0 0 2 3
Busan 2 20 0 1 5 2 0 4 0 1 0 0 7 3 23 24 0 0 5 8
Daegu 0 0 0 0 2 0 0 6 1 0 0 1 3 1 0 0 0 0 7 11
Incheon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gwangju 1 1 0 2 1 1 0 0 3 4 1 3 5 2 6 6 1 3 5 8
Daejeon 0 0 0 3 3 0 0 0 5 1 0 0 8 3 1 1 0 0 3 5

Ulsan 2 0 4 0 13 2 0 0 6 0 0 1 21 8 2 2 4 11 1 2

Gyeonggi 0 0 0 0 1 4 2 8 5 0 0 0 6 2 4 4 2 6 8 13
Gangwon 0 0 0 0 1 0 0 0 13 0 0 0 14 5 0 0 0 0 0 0
Chungbuk 4 1 0 1 1 0 1 0 15 5 0 0 20 8 6 6 1 3 1
Chungnam 6 3 9 6 9 1 1 2 7 5 0 5 22 9 9 9 10 28 13 21
Jeonbuk 5 0 3 1 3 0 3 0 12 4 0 0 20 8 4 4 6 17 1 2
Jeonnam 12 8 0 0 14 3 1 0 22 8 0 0 48 19 19 20 1 3 0 0
Gyeongbuk 4 0 10 1 8 2 0 6 27 3 0 8 39 15 5 5 10 28 15 24
Gyeongnam 5 9 0 0 10 0 1 0 13 4 0 2 28 11 13 14 1 3 2 3

Jeju 2 0 0 0 1 1 0 0 7 0 0 0 10 4 1 1 0 0
Sejong 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0

Sum 43 42 26 15 74 18 9 28 | 141 | 36 1 20

258 96 36 63

Total 126 129 198
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o 7H S AL A ASHS AT 5 AT sdeR i uten N1sdod 53 HA A
Z]1_31_1_ O'_I—U—‘IE-JZHLEO 10 = E‘_l]%y—l_(Table7),_é— 94_1 ——7—/\]’01]/5'7]’1 71 1A nq_ 2016]’:]—9—17402:‘74'194
a9 A%, 20141 437 % 12700 A AR o] H$ 15 sl st 1 6 AL ? o eT
i e *HOM G 2.0 2 ZASITHTable 9.).
A1 42191 A1 aLont, 2015 740 5 142001 AT A 44
A2 99] A FgelA 3782 71 Wol Yepett. 20164 Table 9. Regions where disasters caused by snow disasters over the
14171 5 27700 AR B RO A% 2 olM 107122 7 B2 last three years
202 ZAFET} Snow Damage
2014 2015 2016
Table 7. Regions where disasters caused by wind disasters over the Gyeongbuk Jeonbuk Gwangju
last three years Pohang 3 Wanju 1 Seo-gu 1
VLT Gyeongju 6 Jeonju 1 - -
2014 2015 2016 Uljin 1 Gunsan 1 _ _
Jeonnam Jeonnam Gyeongbuk Total
- - Ywangyang 1 Yeongdeok 3 10 ‘ 3 1
Yeongam 1 Mokpo 1 Gyeongju 4
Goheung 4 Shinan 1 Pohang 10 4.4, 14_21 91 j]:dﬁ ;qg_lq
haenam 1 Yeosu 2 Gumi 2 ~
T A, 20149 157 F 6710 WG FHA A o] A4 A
Wando 2 Wando 1 Gyeongsan 3
T e e T o o s EO)A 720 g sk, 20159 2871 B 872 A7)
angjin urye imcheon _ _
Voo 5 Nau | Uiseon : TS0 AlEA FROA Zh 204 B 20162 20710 =
. o o AR A%, 9, ARIA 7 234 BT Ao 2AH
eonggwan, angjin in
sEvane & ! (Table 10.).
- - Yeonggwang 3 Goryeong 1
- - Gokseong 1 Yeongju 1 Table 10. Regions where disasters caused by lighting disasters over
Total the last three years
12 ‘ 14 ‘ 27 Lightning Damage
2014 2015 2016
_ = Chun, Gyeonggi Gyeongbuk
42. %39 WA Zo ol St
Cheonan 2 Siheung 2 Gyeongju 2
ol o] B9, 20149 4273 F 2073 0] AT FAER 0] e Nonsan 1 Goyang 1 Yeongcheon 2
S} 7ol A 2 444 7 ek e m, 20159 1871 - 471o] Dangjin 2 Bucheon 1 Chilgok 1
A A7 =2 o] A4 el A 24, A 9] gl 278 Asan 1 Seongnam 1 Uiseong 1
= 71 ©ol yehgth 2016\ 3671 5 87io] AR Mo B4 - - Ansan 1| Gimcheon 2
FAoA 4o 7 B2 Ao s ABITH(Table 8.). - - Gimpo 2 - -
Total
Table 8. Regions flood disasters caused by flood disasters over the
last three years 6 ‘ 8 ‘ £
Flood Damage
2014 2015 2016 5. XH |_I_|.HE|-A ”'I a—H AlAa.l 6.3%"
Busan Gyeonggi Jeonnam
Sasang 2 Goyang 1 Sinan 2 Z&’ o5t QA mE AHAE
Gangseo 1 Gapyeong 1 Mokpo 1 . . L
o — P 1 Zajo] olg A WA o) AHBE DB SH(HIB)0] R
eumjeon; waseon uncheon -
— : QI M7k PYSIAL AE EQE B2 AWEY (Spandrels)
B 4 J G 4
e i TR A AR Feshe §O) AL 2602 Thg Bekor, 1
Sweong | 2 Yeosu : : : % T 5ol A 87, A THEHEA 2 S)ol A 7402 THE Bk
Gijang 4 Yeonggwang 2 - - Aoz zAFC)
Dongnae | 3 : : : : S AL AL G WP R A G470 253
Hacun 3 - - - - S @5 WA SOl A 157, el A] 137, 22| 2 Al (ohE4]
Total A St i 5% Eoﬂ/ﬂ Zr 1oz mjs] @dgpo] A
20 7 8 CHTable 11.)
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AT B DA LSOl TSR A L HAHO - 20141 ~ 201647t0| THYRE FHO2 -
Yjab'l'e' 11. Patterns of ‘wind damage’ according to educational Teth_ . i School | piav.
facilities over the last three years Division e build- | build- R cafet- Dmmlll gmu)llui Total
Teach- . in ing | ing eria
Main | Amex . [School " g
Division | & | build- | build-i| A" | cafet-| Do) Play- | poy e
build- ing ng torium Ha | oY ground External equipment
ing Equipment 1 1
School building facilities
- Exterior of a school building
Inside B .
Wall 1 1 ' avement
— Walking 5 5
Ceiling 1 1 1 3 street
Internal equipment Artificial turf 3 3
Equipment 1 1 Soil inflow 1 1 1 3
facilities Other facility
Outside Drainage 1 5 6
channel
Wall of 3 3 1 1 1 9
building Street lamp 1 1
Glass Parking lot 1 1 2
Window 2 2 0 Fence 1 6 7
ildi Total 19 6 3 10 3 0 11 52
Bulding | g ) o | 1 |7 [ 3| 2| 3| 2 8
ouse
External equipment
E}]ui};yglent P b 1 5 5.3. ‘Aafo] Qg A = AJHE
acilities
Exterior of a school building Ao oot At EH A m o] AJHAEL AR LA o] AAE Fo 2
Other facilty Q18 ek wsht Hyok So A} 127102 7 et
Drainage | | W, 1% E0E ST U o2 Aol 7t 33, WA 53}
Awnings 1 1 1 2 5 J?’_l', }:ﬂ" A2 E—T 274 A "q OH ]’ HrAy é_}' ZﬂP——E-— 5—}‘}%&‘—’]’
Flag pole 1 1 TR At <l njofr} wo] HWASE X2 AA 2479 1A5E 1
bicycle shed 2 | 2 3 A F A= H(OHEH AT F)5NA TR gof dRFe] £
Fence 1 2 1 1 3 8 /\]'%E]'(Table 13.).
Total 15 13 3 11 4 7 11 64
Table 13. Patterns of ‘snow damage’ according to educational
s _ _ facilities over the last three years
5.2. ‘Fofo] o7 A ms) AEE
Teach-| -, . Golf,
25lo] ol U el AR Bt AZE UIH = uiot Divisi a ﬁ‘&’ m Audi- Sd;ml Base-| Play- |
Fofjof et At HAY mof AHEL St UEE WE F HHE ivision |, g ;‘I‘lg' ?l'I:g' torium c’e‘;; ball |ground| '°
gz gt wet 4 187 0= 7H go] TA¥stl on, Ayt e field
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Table 14. Patterns of ‘lighting damage’ according to educational
facilities over the last three years
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Fig. 1. Mesh (Left) and Fasner (Right) Used When Installing Dry-bit
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