Journal of Korea Society of Disaster Information Vol.11 No.1 1 pp. 97 - 106

Available online at www.sodi.or .kr

oirel CHE|AIE A=l 2 AA| Goto et A7 3
- TARIEO o2 O R4 SH2= -
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- Focusing on Considerations Related to Military Threat -
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ABSTRACT

KEYWORDS

Currently, South Korea is exposed to various attacks of North Korea such as traditional,
nuclear, and ABC weapons. Now it is hard to make an accurate estimate the damage
may have been occurred to citizens due to those attacks. It is only possible to assume
the rough outline. As a countermeasure to such military threats of North Korea,
government-aided evacuation facilities services are going along across the board
concerning the object, installation range, budget, and drawing standards. Whereas, in
case of public evacuation facilities, there is no special regulation or principle in
designation. Since various facilities are regarded as applicable, any protection against
military threats can’t be anticipated. In this study, military threats provoked by North
Korea are figured out, thus the problem of plan and design that public evacuation

facilities have are pointed out. This study suggest the result and proposal.
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g 52 HlEA o7 sty AlAl 3919 s FlTE e E%ﬁ}oﬂ 51%01174 ””5& APe F e AAolt

SA(2014) 0 wHE e 53k LA S BWl SARTRIE FHOE 28 o) Kol -9l 3 JRH x 7}
RS Fe AL gEAEL) 2, AR 3 AYA 2TV S AR gela glon, og B2 R
At A BAES HIEst] A BAE FFo] Jheety] Wil Al A AHEEY o Jddd dsE 2
ANE AR dddn ol 5o w42 NI EgnIeh thujAlde] FE53 wIzteA tivtE dsiE T
Aolv, 53] &Hgto] AAAE H v, &7, SFAFY & &8st sx=d 2 A L S 28

AP FHe HH) TP Aol =Fuo] Yt AP FUSA B4 B At dZe] W A
dL B ATeAE R0 4Ee ARsHe 2AAE tistel shebsta, ol oz @ WuAHY AY L HAe
S

a2 625 AAE FHoWA A Tl AP 2REH w7 AHS BT F e dINES
HS 938t lk(Park NK et al, 2014). 121} '—-rf?}% A= SCUD, thad g (%ifidk) =2
fregatal glen, ﬂ%Oﬂ g Fsvte 3Ed A9S Fa 3len, B59 Table 13 Fig 12
et e FaF vt 4 3 A, 24 7}%§P HeE Yehfa
EaHe] WA Aa7Ee Al 34 H 6TA TAMFE EAFARD TSAF W 2HEA - FAF W A
| = A - oA A7 s 9 AAEA —
o= dddnh. 5EAQ ToEH AT A 3 AT (Dependent R&D and
Production Stage), = Aol £85H< F7IAAE A=Y FEF 7eAR ot FFH R AA| AR + 9l
= GAlolth B3 dF HEvte HBao] wmS HIR AT 2 Q' tg5o® WEIEEVAR(ICBM)S AEE
7eFEs BrHIA st g Ao Egdoe F4E AA FrHSim, H., 2001).
g2 The-o] Table 29} #o] thEke] AAFEES BAdla glon, AWAAE A2 A5HZd P2a gk 1
AANE F71Ed g 54 Aol AA| e Zersgel o) 2FEH, thae] Table 3& Atz ©e W3 7}
Asd S FAE AL gloH, ol HAdS F53tl Slo) e F5S ZAsks wig Fa% adolth
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1) ICBM(Intercontinental Ballistic Missile) : ﬂ]wﬂ ElEnAbY

2) CWC(Chemical Weapons Convention) : 3}eH7]gA|goF T ZoFo R 1997 449 299 waFSlar, dA 16470=0] 7}
el glom, e 19959 49 289 H2 wFE

3) BWC(Biological Weapons Convention) : AEF7|FA e £ Fofoz 197569 3¢9 269 2a=dx, A 14371 0]
7Fj o] o, vl 198749 649 259 FoF HIEAE Vg "JEH

4) NPT(Nuclear nonproliferation treaty) : fﬂl@}ﬁlﬂ zoko 2 nlARfo] A2 AYNNE Biels A slRfato] HE

rlo do

ol distel RS olshs AS SAlOl wAshs Fofeln, feluds 1975%1 44 239 A4 neEla, 53
19859 12€ 12 7Fgabsiont 19949 6¢ 139 TAEAY EEHES AEiT

5) WMD(Weapons of Mass Destruction) : ti@ad7] = ti@ud 7712 Agsir]adar)sgAgmAad 5 e A7
o] tiEe] WS A 2 gl Hy|E kgl

-
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Table 1. North Korean Missile data (Ministry of National Defense, 2010)

S SCUD-B SCID-C = 5 2.2tk (IRBM) 513 HEE 235
A} (km) 300 500 1,300 3,000 2,500 6,700 ]’
STZ%H(Kg) 1,000 770 700 650 500 650~1,000(%)
LI Zu) ] Zp7dul =] ZpuiA] Zpdu =] Al A ki
Fig. 1 North Korean Missile range by sort (Ministry of National Defense, 2010)

Table 2. Efficiency and quantity of North Korean ballistic missile (Bennett, B., 1999)

Sl A BATE Farest HATE ARG PR
(Km) (Kg) (CEP®), Km) 1999 2010 78 (M)
FROG 35~70 450 0.5~0.8 100~450 - 4~40
240mm MLRS 70~70 90 >0.7 >10,000 >10,000 60~500
SS-21a 70 480 0.15 FNEA) >100 3~10
HQ2(1%) 80 130 <05 >100(374) <100 3~10
SCUD B 320~340 1,000 0.5~1 200~650 200~650 10~20
SCUD C 500~550 500~770 0.5~1 180~550 300~700 10~20
SCUD C (7h#) 800 300 0.5~1 FNEFA) 200~300 10~20
=TF 13 1,000~1,400 770~1,200 0.7~4 70~95 70~95 3~10
=E 25 1,500~2,200 700~1,000 0.8~4 30~40 200~300 3~10
HEF 15 2,000 1,000 1~4(F4) - 150~200 2~3
HEF 25 3,500~6,000 700~1,000 1~4(F7) - 50~75 2~3
ICBM 9,000~10,000 1,000(F79) 1~4(F%) - 25~50(574) 2~3

Table 3. Protection thickness of materials according to the threat of traditional bomb(Kim H.Y., 2008)

za AN Eg A7 FA(mm) / 122m FH FLA]
L/B(Kg) 3 AZEAE ZIUE | BPHE | REYE | ZaEHE e Ruk=ke
100(45) 25 254 356 343 343 406 508 610
250(113) 38 305 406 343 433 508 610 762
500(226) 51 305 457 432 546 610 762 914
1,000(453) 64 406 559 546 635 711 914 1,067
2,000(907) 76 508 714 635 724 813 1,067 1,372

6) CEP(Circle Error Probability) : ¢4&

322193
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AR A7 FEEAS FAAEA W AH-FF At 83 AY & 5 de FERAL
ool tEAAe W TrE 2aEs A} ERE A2 TaUE TEvb s, 2adEe Swe 349 9
SAA Fa AL FAYET 48] SHHA GEF AA sk Ve TR B3 FAYEYWFY Hol #EW
ARRE BRG] BAE AW it BAYE 242 FAAA R A0 AWE 25T 5+ At

9] Table 4= Ajef2Feko] 122me] AgoA FIe 45, Feo o7 & L3 g WS FAS Yehli
Aok AR F ) FFAI(FTA 159) A2 BF B 1me] FAZ X o, Iyt FU& Bed
F o FEE AAAEel @ AR Al BEFA tig nelrt Bastch 4 ) Ad4 Tgolu Ege 47
gl % FIYE FHAZF Zlol& Fste 3% 1o WE AHoltHKim HY., 2008). LE]i I &, Zgho] o3k &
AYE HFZo] AE T fE FFZol9 o= thE< Table 59 2oH, IFZ o] RS wf A Ag ot v
571 473 olele A2 FAE Aol s,

222 Pd"?"y1.5
x="20 00 054 (1)
Y
X = Fzlo](inch)
P = xg &% Zgo Ho WA oid g 0b/in2)
d=¥g &= Fe FAIA)
v = 1,000ft/sec @99 FZ4&=
Y = psi @99 FATE 4FAEo] Frt
Table 4. Value Y(A coefficient depending on compressive strength of concrete)
ZazE AEAS (psi) Y] %% (S 1/2) 2z EYEAS (MPa) Y9 @ (S 1/2)
1,500 38.7 24 59.1
2,000 447 27 63.3
2,500 50.0 31 70.7
3,000 54.8 35 77.5
Table 5. Penetrating depth of AP and SAP in terms of ferroconcrete(Kim H.Y., 2008)
FA&E T4 N 5zl (mm)
BA oo ° FANE FFAE(MP. -
o (m/sec) (mm) EE UFA=MPa) FALE 0° 20° 30°
155mm 20 508 363 279
305 155
(M112) m/sec 27 384 305 244
203mm 20 965 737 549
305 203
(M1919) m/sec 27 795 365 483
20 864 660 495
5001b SAP 305m/sec 209 e a4 488 430
20 1,676 1,295 10.6
1,000lb AP 305m/ sec 311 e 1524 1143 902
20 2,108 1,575 1,219
1,600lb AP 305m/sec 355 27 1854 1372 1067

A 9 omAE PE Reagel Be ATosy ATelN ZAE, 23, 4R MY T FRo9) B
adfo] ojF AFAL oM > ¥E > dAA EG > A2 > B > ofABE > QukE 4
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237 23 AR g9 J9e Fud) o3 £F Z9, sy 5o =21 71540] &) (Table 6)
2 o B3 AAF HE7} A5 PALZ Gz} o] FolAA B Qe ko] o
Z

rlo
i

Table 6. Loss of lives according to pression depending on each separation distance of respective shell

(Hwang G.S., 2006)

Ly = 942 e olAAd Te 44 / milibar(PS])
* M 5M 10M 15M 20M 25M 30M
omm BALE 22,100 7,813 4,427 3,091 2,433 1,907 1,613
mm e (320) (113) (62) (44) (35) 7) 23)
- 42,150 17,030 10,080 7,174 5,498 4,504 3,850
HIALS 7 7 7 ’ / % %
240mm *ARE (611) (247) (146) (104) (79) (65) (55)
— 66,100 29,570 18,230 13,210 10,240 8,449 7,255
(958) (428) (264) (191) (148) (122) (105)
— 100,000 | 49,240 31,700 23,490 18,680 14,920 13,270
(1,450) (714) (459) (340) (270) (216) (192)
J— 154,000 | 83,750 56,760 43,260 34,640 29,170 25,410
’ (2233) (1,214) (823) (627) (502) (423) (368)
T 2 EEEE] P AN
(F25 T3l A3 50% HA 50% HA 50% 100%
Ags | Pl 5 15 30~40 80 o] 100~120 130~180 200~250
2| milibar 340 1,030 | 2,070~2,760 | 5520 o]4 | 6,900~8270 | 8960~1,2410 | 13,790~17,240

20079 29 %8&% TEYPY SHEo E(T AT AARATL, [SIS) 2% Bo] AVFE vAde] g4 5
g 253 eE A FAEen, 38t 8l AeRr] WA E(CBDP) A#HuA ] FASt Fd 49 I
O o] mEw gae A A Bg 2 AE, TAs 2 6%71 TAE B A0l P & AHeE o]
e S A Fdo] o3-S AFSHATHLim ]S, 2009).

(]

o2} A=

o) Table 72 3&g 2 A F719 Fsjans wge AAS f - F
(ha, 10,000m*) 303 EAS] i wEek D A 7719 ) anE He)3
olgl o] Bake] A FE FAMA B VEAA AZe dFE v F lon, BEF o) giElgAd
S A7) wEel] G Aol FRE tig Aol B 9@ FUggAAE AgLe viea] g

Table 7. Damage effects of ABC weapons comparing high explosive shell (Fetter, 1991)

o g9 AA FAA e AA 284
* A wg A wog
A (@E 15) 5 13 2 6
S5177] (300kg / AHe)) 200~3,000 200~3,000 20~300 20~300
AEF7] (30kg / BAZEA) 20,000-80,000 - 2,000-8,000 :
3 7] (20KT) 40,000 40,000 20,000 20,000

(1) Be7718) 913
Egko] A2t 7hsd 33719 F/+= GA, GB, CG, AC 59| of 209F02 FA=
7

o Ak 283 19973 7€) A
HYE (g-E) FRAABI, oM Hdo] 2500-500089] IS BAdtn 9 Aol

0] 8+ CSim J.H., 2001).

A

7) CBDP(Chemical Biological Defense Program) : 3}8 @ AEZ7] wo]A g
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sfe] A7 of 450089 17 BAEEL BAsta 9

B9 STl gE dFPA S 2A5EL Hgu
@ WEEL BAlol 43 E, 73 35 Eo| olo] Al 39)e) ST

1, AAE A7F 1200088 AAE £ glon, o]#3dt
5 Fo]thLim J.S., 2009).

Table 8. Damage estimation of chemical weapon

AH8-3}8HE7) GB(Sarin)
287 % 240mm FAZ] WARE(EZEAR) /2 1% B 8kg TX 7Fs, 129% 96kg, 22974 176kg 7t
FHxEA WAL A& Z2F AHE(100% A 34) AR(Sarin) 284 oF 158 34, TAF 60% 53X B2
VdEA vhgo] glar B g
|z 35~120ke' / 1¥ T3¢ : 3.8~13kn
e = A8 23,000 / kit

& =423 | 46,000~460,0009(HALE 100% 13] 523 A))

Table 89] W82 Aglsld HE3ko] 2,500~5,00082 HA tgF7|E BF 2383, 385575 Ao R 714319E

w), AA I HIE 330~6,660kE XA ZL71(SF 606k ] EAIE A 114744 34
2=~

!

JAFEE 71F <F 7,636,000 ~15,318,000% 8] 19 I & /A& ¢ Atk o|&4 F4o] M3ttt

gAY Frle O EAVeER i Il FEE F 4 don, U fFENCERE EHoE Bobd 4 v AY
S 7HA3 ok whebA Ho) 5,000 33 AEAE BAPS Aol FAH e 5o AAE nEste AASF
WA Aol Boh g4 Q1 tf-& 7k ERe] HASE S8 H=2< gulAo] FH|Hojop & Fojtt

@2 AE3HT71Y A9

3o AESHI|HE dFe AYA AU, Ak g Ak A4, 201974, 501AE AT A Tl
Y= glom, g, AT, Feg 59 A=F7E AAHZ widstn A F e 585 7ML de A
o2 FA3kal Uth(Ministry of National Defense, 2010). ThHx¢] Table 9= Hgto] Ef3t o2 FAH= A= %
SA9 TFE B Aol

RBES Z8A Y oo2E A7 1~5imY ® 7] Foll FAIzE

R

:g‘_
2 A7 ol ok Agg mhoto] ofH oA Hel B Hdud ol
Z7)olt}. the9] Table 102 AT 7e &3 S A3 Lot}

Table 9. Predicted possession of biological weapons in North Korea (Lim J.S., 2009)

AI(7E) 2| A x| oH(1%) Hlo] 8 ~(3%) =205

YA, ofET, o|dFE, HAET, 74T, = AAFFH), 2EH, Ean s
e Fo, Bkt HEFS PRYICAS uE, ¢

Table 10. Comparitive table regarding effects of ABC weapon (Lim J.S., 2009)

T R Bk AEF7] 377
234 a3 B9 260kt 190~260knt 88,000kt
1A (1 BF) 30% AMY 25~70% 98%

=g} 3~36A17F ERERECE ) 67087 YA

- . FU~14Y (L) .
A¥az 7|7k 7Z2~30% R Y T
TZE 13 R e e 13
AEEA =% =&, 23, X 7
191 Agn] & $600 $1 $800
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T e ABHRIE AF EE FRAN BEPA L PNE 2 TR AYSA wde] e, de
B Pl A o AuEe skl FI18E Solstth #A BAARAES 19 o] Bad 3

FHlgo] A F719] 1/2,000 0]

e 3
7719 thato] utE AES 7719 Aot}

27187} &
T WL gtk %, Aed veksel A5 ASY + e 4 s

o

5ghe A }Xl 2380 A4 FAFS FPFon, vFgaHoer 33 AIe Fu] FA Aow dHA v AA)
53k et Agsried dEemrAde g4 & wF9 7S EAsRe B3 oz A gloy, A
Z7] 5% 283 AT 2 i EEE FFoE FEIe MeAS AT & itk o *711 5ot} gix] =
= AgolA FE7IF g T bHS RSy A HASe] diuFHe iAo} & AolH, Thgo
Table 11 1945'd 89l o] T3t AT IHF&7} I3 BFS Yehta Qi

Table 11. Sorts and force of nuclear weapons dropped on Japan

Y 3] Z A} R
Q)

Al 19453 89 6 19453 8¢ 9

=377 9

AT

g3} A 24
(& & 1,000ft)

)

vl 5 B

(-%1 = 1,000ft)

Table 12. Features according to the exploded location of nuclear weapon

ER— FAES W8
F5 | 1¥%L |- W BALS 130w Seblal AREAAS 30] ASEE el &AE A8
22 [ A3Ew |- 2% 9 3749, 27 9 W5 9 9= a2
g U Bl AR E FURD, H3, 9 9 20 o BA KT ATFUEG Houf FUAFOIE 1=
= ‘__ I .
§ o s 23 e FReH, £ el AR A A A &
A _ .
o - 37 2] opd £z A%le] 21 Zuy
ToT =

TAL ) &AM S w0l Al2AF AANAY TAE SlE) LR FZA; YAl el bz 1849 SR
E A3 Ao] MFolt)h 1976 UNo| AEH #3ol 312 A|nk1945. 08. 06)°] Fat8 UAEE “Little Boy”’+= F3<
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T 30~407H9] Q1T F YF O Z A3t AFEAG(19459 129717} 147F oln, 1957'd ‘AZ g AW o] o3 AF
AR AFH AFE (19909 3€ 319 7)1F)E 352550980 o]Ettal HaE o] gtk ®E Urtalgle F3hE “Fat
Man” o2 QI8f 1975 7bA] oF 7vk wo] Abggh 2oz Fg¥a glvt ol 7)ol g Hoe 43 B4 Hl
&3 AAAQ AV SHkEE, 8 ® stk AR I o] HAsts EXOF A&HQ tiH| o] npyF o]
of & Aol

HR7le T A FF, EEAM, ARG oY aas BAATIY, Fdakd w35 (Air Burst), AXHE
WSurface Burst), A|8h% 1 (Underground Burst), %% (Underwater Burst)® F&& & 3lom 1 EAL 039

Table 129} 2t}

7] T dA s E21A 93y glFE2 F3FIl 93 Aoy, dxul (. o) (8T, 2006)
SZu A WAEE 3] HW LEE SUDE ol28, Ao, Held B Bl HF2RE WAlEr. o
ot g ExpAE AE, A Sl e 719 EZS W#eAA SAE fEE = o, SuktE e AdEe Qe &
of F7tll= 28, ofgtoll& BEETE TF U 158) e I A% S opE F Aot
g WAL AFd T 1E o]l WEHE WL E (gI, BHIED, v, X(A2)A, TR Neutron) FE 2
AA7I BEolT. S48 A U715 RSN 7] BAGe) FEL GUAE AdsEA 23 Bobdg B
7= 5 o1& WAL FFd wEt AZo] 21 EAE Tl FHYAME Ao|7} b} gupade Fo] 3k Fo
2, WEede &FrF #oZ, vl - XA ¥ FAAE FHoy F3ZE ¥BoZ Ado] stedith oY REL £
Eo digh A e85} A =5 A digh &) AR AEEH avE g ulgo|thHwang GS., 2006).
Table 13. Switch take-over of structure
TERE EF Zkd FAAL
EEy 0.8~1.0 0.3~0.8
A3} 0.1~0.6 0.1~0.8
o o= Apzr 0.8~0.9 0.9~1.0
olgE Az=n 0.3~0.6 0.3~0.8
e B85 22cm 0.1~0.2 0.3~0.5
——— ¥/ 30cm 0.05~0.1 0.2~04
W7 6lem 0.007~0.02 0.1~0.2
90cm Zlo]e] A|ak 0.002~0.01 0.002~0.01

- AZQIE(TF) = A ZH(ID)/ 274 FHOD), WHAAFH(ID) = HARAS(TF) X 24 %HOD)

3. o CHulA| A= H &A1 EXE

A ARAY AR UE AGH BAE 4E FANY, B, AAY, A, EXEW 5L FFHoE 1
Hete] 294 Buo) ueh 2493 ABHo Aol ABHL Yok ae) FITE UAEe BSE Suw
RO 95 5 1eshA ga gd Ae oz AYes] M A, SANT] 34 gE BEE
A8 70E $7 g ABoz FAHY BAE Bed ou
3.1 CHTIAIY XIe| 2R

TSR AR, AlsE Ol 1Y, ws FHE B 5 A%E 2 AL FAS0E 4183
£ uEFY g9 A5} AEEA 0 4 59 o= shte] AP A2 FHT D BAHC] Yor, 1 hE
S ABEE O (AFY, ARZANGABI BE AES Tu JE AFE Q 2PAH 84 §4 L aue
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of B WE, A9E L (2R, AR weh RS BRI §4 - BeFelor He AFE © A
28, ® 73 Wl Wi ANE HAsD e Aste] BPRARYoR Yok A5E % AdE ?f am it
Nl

]
a8y TAEY, ARzAAST A YA skzo

3.2 CHI|A | EAlQ] 2H|
YAHE BRSNS HAT ANT RS tuAAe) ARE A Fob A& o)
o 2y @A) e o BAe BdsE e BATS $98T Qo] 2 ~ol A5 3
JANEE Fobbe e 43 ol FPoln, T TN 2IHT Y= FTE RAEL
AAL S LIAUE 2 e AR FPOI. oA 245 Aol el DU B

2
POy

o

%

rot ?g
ol
o

A}
]_

ofr o ol
ox MY 2 £

mk o
N

A)
A%, A ERel Beh 715 2% WAL dsselol Pl BT AAE Tvte] o oiAA 2
P @ QU Aoz as.

o] 7] Wzl AFHY e B 2
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Fig. 2 Sign of currently run evacuation facilities
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£ A dze] AQo, TR, deie wael td AEw Adse A A F§EA% U s
o i AR AN gl Folh
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4 9 2394 A1E8 2 Sl EA
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FeS AR FEe Ao ALY AHo] 7hsd dAoltk A LR V5ol FRHer AEsty] 4
e FEFFel fEd AAS EFstae Bedse BAE AFES SHEE AAstolor & Aot

Q) Al ek 42 dds | 1he] B4Rk ARekal itk o= sAREE sty 7P sl
ol e 4R Fdo] o]FojAol Felr EF3ta, HRENA Y FHE AFHA Kae 2AE e AL
Z 34/ W vt bestes A del e £4E BFste] dgsfor & Aol

B AFAY oA dL ST Foll tiulg W dAlx0] AAHo] vFd FHE A FES WEAsS Tt
A ok, FdiAe s Ak FFEUIANEY B Ad, HA F Al 71F Tl i B¥3E AXE T
of W3es Adtstolor & Aotk

o] =& 2012 gAY Aoz FaE e At S uAA 75 B teAde wFaE 7
&7 A1 (2011.05.31.~2013.05.30.) 2. & o] Fo| 7 A4 Azle] YR oy o]o] ZAL=H )

#uE28
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