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P_= reflected pressure

Overp . T, = peak overpressure
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Flow

Right circulat cyinder ==
EIEE
il —10
Disk, faceon Flow or 17
Cube, face-on @ 125
Cube, edge-on % :] 050
membez, face-on . ’
member, edgeon
MNartow strip, faceon 198

28 3-12] of] 2 oiEAH5(Co)

— 22—




A4 Fd EdE 54

1 293 &3

7}, 2d 3

YA FgRdge HaY AN JS WA A9 Aol F2E
g8 9% TAE FE A4e WAt Ao %8 $4L §79 7}
G4Ed de FFW westt §219 gl = SAbRE A9E B
27 Fdudel 3853, R FARE A9 293 Beude Aewt

293 YL Baker 59 7127} R 879 B BALE I
& VBT PEE A7HGEY, MAZ AFHT FLRFITE AR
A 42¥ & 9o 1 e e 2o,

W= 1.4x1075 %)(-—%)Rﬂh(%) .................... (4-1)
4714, W = TNTH 322%, b

V = 429 shad 2, g

P = 54 7129 271949, psia

P; = 338 7129 AFYY, psia
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fuA §o 2993 S4XE olfdd F4E §F o, INT 43FLE
giste 78 & 4o TNT 3F%FE 7ihe 42 de3 2.

_ AHXWe v _

A71A, dH, = F24 £ d24(2ED), Brw/lbn

We = T2 Fog 239 4,



2. BLEVE

BLEVE 29& o|§3td Aoy 7280 UE ZUdgS 243k e
AZHA ek RAdAE HdaAe FYNe BARL FATAAAY s o
Fo) Tgto) AHHE Fa A0S AFHT EAF Twe] F4AY T
AL AgsE Yol

FuAE A2y B44 9o} Ttkn AHeT SLBFELL oS
HHoEA g 43 A |

- P '
W= 5x10 4”0_RTIIHF; ................................................................. ( 4-3)

q7j4, W = TNTY 322%, Ibn
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w = EPAFR b9 949 dF oA, Bu/lbn
my = AN ted EA%E 39 4%, ba
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7}. TNT %7} 29(TNT Equivalency Model)
(1) 244
TINT 571 2de JdLgd 2AS 7194 2329 g Ag3= TNTY



Fo2 e, TNT 434FE T3 WEe Decker(1974), Baker F(1983),
Lees(1980) & 98 QTR Eo] tF%en <4 4558 2n. o] YA F&
TNT A34%FE o83t ZFa FH0a8H Atg FAsA Aoy 72
8o A 9% AL

nMH,
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Cvr

W =
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1 =383 LU¢ES 00102 -
M =%%38 7194 839 A%, ke
He = 7144 839 €949, ki/ke
H, .= TNTS 9424, 4680 kl/kg

(2) 249} A3 ARAY
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@ Add B Aty ZHRFE TNTS vlgsita e,
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@ 2o1¢e) 5B e TAHA St

® A%, 78, 3N 59 JPL A4 P

(3) TNT 571 24 Ad2%

@ A4 2719 AFE AR,

@ 7144 Bdd) 93 £449, HE F4an.

@ E¢ngdR, 19 AH %& 2RV,
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Z71e)N 7HA 2719 AL FEEE, 7t2e9 dr1E4, Az §
Zoltt, FEEA RE ohfo] YAPE 27199 HE FFA ALE AA4 R
3¢ Hgoldel F21 F719 IAFLE 1FE & Aok
Fao] AFFol £F o4 AHF Fo| FV)o] FFPE Adole AR
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A258 A4 3719 4% Fohe Byl 93, £429E ]88 e LFL7
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(1) 24 A8
TNO 4##7 =de 4449 271¢ Zdd 2AE 53 gt o xde
o7 Pl &4 G AR FolAo 1 A& et o
R(S) = C(S)[E]R  crmrincmsismmssesssssasmsnesissasssscsss ( 46 )
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<Z 4-1 > BN F7[el 7t29 s8CIX}

~ Substances with Yield Factors of 1 = 0.03

Acetaldehyde 3-Methyl-Buene-1
Acetone Methyl-Butyl-Ketone
Actylonitrile Methyl Chloride
Amyl Alcohol Methyl-Ethyl-Ketone
Benzene Methyl Formate
1,3-Butadiene Methyl Mercaptan
Butene-] - Methy!-Propyl-Ketone
Carbon Monoxide Monochlorobenzene
Cyanogen n-Amyl Acetate
1,1~-Dichloroethane Naphthalene
1,2-Dichloroethane n-Butane

Dimethyl Ether n-Bufyl Acefate
Dimethyl Sulphide n-Decane

Ethane n-Heptane

Ethanol n-Hexane

Ethyl Acetate n-Pentane
Ethylamine n-Propanol

Ethyl Bezene n-Propyl Acetate
Ethyl Chloride o-Dichlorobenzene
Ethyl Cyciohexane p-Cymene

Ethyl Formate Petroleum Ether
Ethyl Proprionate Phthalic Anhydride
Furfural Alcohol Propane
Hydrocyanic Acid Proprionaldehyde
Hydrogen Propylene

Hydrogen Sulphide Propylene Dichloride
iso-Buty! Alcohol p-Xylene
Isobutylene Styrene

iso—-Octane Tetrafluoroethylene
iso—Propyl Alcohol Toluene
Methalamine Vinyl Acetate
Methane Vinyl Chloride
Methanol Vinylidene Chloride
Methyl Acetaete Water Gas




Substances with Yield Factors of n = 0.19

Acetylene , ‘ Isopropyl Nitrate
Ethylene Oxide Methyl Acetylene
Ethyl Nitrate Nitomethane
Hydrazine Vinyl Acetylene
Substances with Yield Factors of 1 = 0.06
Acrolein Ethylene
Carbon Disulphide Ethyl Nitrate
Cycolhexane Methyl-Vinyi-Ether
di-Ethyl Ether Propylene Oxide

di-Vinyl Ether
£3S)9 BYd 4g 93 A5%e <F 42 >0 el

<E 4-2 > 49 geljo] M= A di

CO gt mu® | &4tel ey
0.03 | ABY BN AAE &4
0.06 AFRA g AU&AT A8 $48 & Qe &4
0.15 - AAE = 5 JE fEHe
0.40  SYde(BY 10% 3E)

(2) TNO 4334 249 7133 A4

@ ¢ AA) A FE) 5x 10° < E < 5x 107 JQ F$o 43
® ZMHmedium) AES) ELAFS 2= a4 244 A8,

® 371¢ Z0d 98 224 9= 2B ATV,

® 37129 38%%E TANA. Y3k

® A9, AE, 3929 932 T4 L9



1. Probit &4

Age Bgoly dEAlthermal radiation)& EHT WA ZFAF 2 &
Hgd o3 4HlE J9g ¢ dd. o)t e A5 FTE Probit(Probability
Unit) £4& o889 238 $ qid. 85, P¢ ddl, Y99 #AE HH
Zo] Yerd 4 it

p= (T;)—IE f_”:‘exp(_._zéi)du .................................. (5-1)

o] 42 FEwy FEH9 FAS UHIRALEAN =X ¥FZ Yelid
[28 5-1] @ <FE 5-1>F 2.
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< E 51> ¥FPE2FE HEHRY Y
0 1 2 3 4 5 6 7 8 9

- | 267 [ 29 1312 | 325 | 336 | 345 | 352 | 359 | 366
372 | 377 | 382 | 387 | 392 | 396 | 401 | 405 | 408 | 412
416 | 419 | 423 | 426 | 429 | 433 { 436 | 439 | 442 | 445
448 | 450 | 453 | 456 | 459 | 461 | 464 | 467 | 469 | 472
AT5 | ATT | 480 | 482 | 485 | 487 | 490 | 492 | 495 | 497
500 | 503 } 505 | 508 | 510 | 513 | 510 | 518 | 620 | 523
525 | 528 | 531 | 533 | 536 | 539 | b4l | 544 | 547 | 550
552 | 55b | 558 | 561 | 564 | 567 | 571 | 674 | 577 | 58l
584 | 583 | b92 | 59 | 599 | 604 | 608 | 613 | 618 | 623
628 | 634 | 641 | 648 | 655 | 664 | 675 ) 688 | 7.05 | 7.33

00 | 011]02 |03 041} 0506707 ]| 08] 09
733 [ 737 | 741 | 746 | 751 { 758 | 765 | 765 | 7.88 | 809
J.Finney, Probit Analysis, 1971, p. 25 Reprinted by Perission of Cambridge University Press.
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AU A HAE o J8 AFAA FFIFS v ZuAgte 9%
T+ W 4. =¥ dE FFEY 492 9 THIY FF9FL 27 4o
Lees(1980)= AFAY A AHAY FF9F 48 AR E <& 5-2>4
Zre} Yehjgi
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1 Aol el

felvgol} e HARE Q¥ Wi Fspye Ay
S0 44 24 89
24 ~ 122 | =38 A 1~90% %ot W9

155 ~ 20 | Hoe dds) =29 Age 1~99% A9 ¥
- B3 aZT0] o8 O|e olAte] Izl

7t AA4N EF 9%
Eisenberg(1975) §<& #AZ Y A4 A3 A ZFdFgoz AF A
@9 As)B =] g Probit e &3 2ol AXIYT

@ de¥= AT A3 A¢
Probit = —771 + 691 In Py soerrmeesessssrssmssrsnmnsssnsssentnsesnasesss R (5-2)

® nende 3¢
Probit = -15.6 + 193 In Py werrersemmermsercsressnitsnissencssansasnesesensassnnnes (53)
}714 Ps = 3 3AFHN/m2)o|},
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Probit = 5.0 5.741:1(?-1- T) (5-4)
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P, = 714}, 1.013 x 1¢°, N/m®
L = J2e AL $4%, Neseo/m
mp, = Sl AF ke
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Biserberg(1975) 5¢ 924 A=l TAse 204 FFYYOE A¥ &
29l salg 3% a9 Probic 2 AN

© 322 A% AP AL

Probit = -461 + 482 In I,  -wweeeees Semesaensvessrenatssorssnomsamsanaresn st aseaanmis (5-6)
@ $A0E 9% ¥439 A%

Probit = 300 + 445 In I weeeessesesesssssssssssssssssassanssussansessessssssssssenss (5-7)
® e dug ugos 9% 24 A%

A A RN i T T — {5-8)

714 I, = Impulse(N-sec/m?)e] o},

100F r—
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[22% 55104 e wsle] dig A SfP=es BA FL fue w4
22 Q3 2APF FEL L7} 3000 o)Fold 100%7t =1, FHLE Uty
23S 352 Lol 10000994 Agste] 300000 HE 100%7F B0 AFgE
A4 17 F71e wek M3 F7isitsh 300000130l HB 43 Frheto
60000¢1-do] =¥ 100%7t 0.

TNO(1992)01 e ZHAY ZFYTPs < 4 x 10° N/mD)ol 3 Abo] Ad
& A% Probit RS AT AT FAFE VIFo2dA dedt 2] AAFHA
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© =9 339 3¢

3 8
Probit = 50 - 849 m(%éll+i%m) ........................... (59 )

[Z2¥ 5612 F¢H 34%9] wste] g AFAEES <4 5-0>2 o83
vehd Reld, &7 17F 500018t We Pt S/1EFE ArFHEEol E01A
t Aoz vehgon), PJl 500000 3= €de [ Bve Pgel &3t o
Hee v Foo AAFA APPAEEL o] A &&F.

@ F 37 F3 3%

3 9
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(03 57) ZEde 2% ggom BIY Aoz o
Al EEE(TNO)

TNO(9T9)E HE 100]8] $EIAE 74a wlalo] Ale oplNZ 4%
AT HuAT. E TNOQMAAME Hlis BRg (Vs AFme
2 08 Ago] APE 399 Probit 2EE T3 2] AN
@ m>45kg I BF
Probit = -13.19 + 1054 In V,  seeerersesmrmrssesssssessessssmasasssssssasessasessssss ( 5-11 )
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[12] 5-8] HIABE OI510] AlE HiEg
(m>4.5kg ©1Z<L, TNO)
S} 57} 401409 27187 AFste} Teldo] Su Algg BE9] 100%
7} |k |
@ 01 <m < 45 kg$l 3%

Probit = -1756 + 53 ln(-%- mV?,) ................................................ (5-12)
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[Z18] 5-9] HINER2 CI5|HAINEHUES
(0.1<m=<4.5kg2l AL, TNO)

HHe &5 gHe] AP uat 5}%“’] walsled dAdgoz wHe] AF
of 2A FH9-2o s =71 10018Y W AF ¥sle] FFo] Ao
@ 0001 s m < 01 kgl %A%

Probit = -20.15 + 2.1 ]n(mvg—lls) ............................................... ( 5-13 )
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(0001 <m<0.1kg2ld 2, TNO)

HB9 S5 QAEARE AFUse Il Az, BAY FFe] 002 ol
ol THY ST F/HE 48 ARY FEo] FoAT. HHe) AFe] AW F
& &£xoE Ade Bgol 4% Tk

3. Y 7289 I =

AN FE£IY &4 99A e g4 d] F&de FHA JHA
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Clancey(1972)= E298e 7S AAU F2EY WA di&f <& 52 >
s} 2o} AASAT.

< & 52 > Zgnele] HHF

S, psi 4 & & 3
0.03 Occasional breaking of large windows already under stress
0.04 Loud noise(143 dB) ; sonic boom glass failure
0.1 Breakage of small windows under strain
0.15 Typical pressure for glass breakage
0.3 Some damage to house ceilings ; 10% window glass breakage
04 Limited minor structural damage
05~1 Windows usually shattered ; some window frame damage
0.7 Minor damage to house structures
1 Partial demolition of houses, made unihabitable
1~2 Courrugated metal panels / fastenings fail, followed by buckling
; housing wood -panels fastenings fail ; panels blown in
1.3 Steel frame of clad building slightly distorted
2 Partial collapse of walls and roofs of houses
2~3 Non-reinforced concrete or cinder block walls shattered
2.3 Lower limit of serious structural damage

2.5 50% destruction of housing brickwork
3 Steel frame building distorted and pulled away from foundations
3~4 | - Frameless steel panel building demolished ; rupture of oil
storage tanks
4 cladding of light industrial building ruptured
5 Wooden utility poles snapped

9~7 Nearly complete destruction of houses

7 Toaded train wagons overturned
7~8 8-12 in. thick non-reinforced brick panels fail by sharing or :
flexure
9 Loaded train boxcars demolished

10 Probable total building destruction ; haevy machinery tools(7000

Ib)moved and badly damaged
These are peak pressures formed in expess of normal aimosperic pressure by blast and shock waves




Zuto] AAY 72E A& 9T d3te] gF AFAE] Probit 2] of
8 AT Eisenberg(197) 5 #H5%Le Age] A% 72EH &34
& Probit 23-& o3 2ol AAFS

@ *2& 49 A+

Probit = 238 + 292 In P, - arbestrasnre kst ser et et treastssaesabe bEbTLOLS ( 5-14)
@ frelsEs 34
et I R I B T ——— (5-15 )
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TNO( M E Eol 4% ol3l¢] oHiE Fejo) AZ24A F2E9 HHA
Zo] tg Probit =94S o-E3 2o AAHA.

@ SRie £49 A%

Probit = 50 - 0.26 m[(i-_g{m_)s'g.{_(_%l)s'e] ........................ ( 5-16 )

@ ZUE FZE 249 A%
Protit = 50 - 096 m{(.&.&ﬂﬂ)s-u(z.g?)”] ...................... (5-17 )

@ JAEFHY B¢ |
Probit = 50 - 0.22 m[(M)7'4+(i%?-)u'3] -------------------- (5-18)
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O & AEATE )48 229 3¢
Porbit = —11.07 + 212 I Py treeeressssmmsssmssssmssscssmasrasssssssssssissssssacsess ( 5-19 )

@ A AEATE o3 B9 BY
Porbit = 1658 + 253 I Py wewereeeeeseseemrssnsssssscenssersssasarsseesasenasesnes (5-20)
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.
® 44 3719 Fe GeF Fe L Huh
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(o) FHANE QA A2 AR,
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Xylenetl Adolr mlelZE Fileo FEHE S Ik 9% HAE 48
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Ma = 0.4457
® ¥ AFHE
- _ chM-W
Q - AIV-[aPs RTS

= 0.0127%0.4457 x 571809 SEXI0T

= 194 kg/sec

ZYE2AAT o8% Hed WA FEeUT ARG F24 A4 FL
Zue] gedste GO ANSEE 5 108 2T rel ANHA o 2
o,

@ 5% ¥2A 2% M

M; = 194 [kg/s] X 300 [s] = 5820 [kg)
@ 108 ¥4 ¥2% M

M: = 194 [kg/s] X 600 [s] = 11640 [kgl

(2) 22 R4< o) 38 A4
FARd S deate AL B RaNe 9HFE Yohirz Fold =A% A
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X 421
tadvection = %Lg =‘—5“-=84.2 [sec)
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Zzte) fFee o FALE Faw

torL = 3?'%1—(1&;41.2 [sec]r

i = 252l = 168.4 [sec]
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