J. Korean Soc. Hazard Mitig. ISSN 1738-2424(Print)

Vol. 16, No. 6 (Dec. 2016), pp.21~28 ISSN 2287-6723(Online)
http://dx.doi.org/10.9798/KOSHAM.2016.16.6.21 www.kosham.or.kr
HESUA

NEENE0| ZEEE0| FuYHA SZT 0IX|l= =1

Effects of Near-Field Explosion of High Explosives on Blast
Overpressures and Impulses
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Abstract

The effects of near-field detonation of high explosives in free air are characterized by blast overpressure and impulses. The typical
practice for blast resistant design of structures in the United States, United Kingdom and elsewhere involves the use of the US
government-published document of UFC 3-340-02. The UFC 3-340-02 approach has been developed for far-field detonations based
on a number of test results but not been validated for near-field detonations due to a lack of the test data. Further, the near-field
effects including the rarefaction wave, afterburning and expanding detonation products, fireball have not been addressed in the
existing design approaches including UFC 3-340-02. Numerical studies are therefore performed to examine the effect of near-field
detonations on blast overpressure and impulse. Recommendations for determining blast loading in the near field are provided.
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Fig. 2. 2D Cfd Analysis Using Autodyn.
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Table 1. JWL EOS Parameters for TNT.

Parameter Unit Value
2s kg/m’ 1630
GPa 371.2
GPa 3.231
Ry - 4.15
R, - 0.95
w - 0.30
e Jkg 4.3E+06

Table 2. Ideal Gas EOS Parameters.

Parameter Unit Value
0o kg/m’ 1.225
v - 1.4
e kg 2.068E+05
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Fig. 4. Temperature History for Spherical Detonation of TNT
of 23 kg.
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Table 3. Afterburning Energy at Each Interval for Spherical Charge
of TNT of 23 kg.

step 1 2 3 4 5 6

r 1-4 4-6 6-8 8-10 | 10-12 | 12-13

Var (m*) | 0.87 | 2.1 4.1 68 | 101 | 94

Wair (kg) | 1.07 | 2.58 | 5.02 | 828 124 | 115

Wit (kg) | 0.34 | 0.81 1.58 | 2.60 | 3.89 | 3.62

Emwne MJ) | 337 | 8.12 15.8 | 26.1 389 | 362
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T AN B B solojo] Fvk= wefs)

| 22tek webd o sjojoje] Auprh Bgtele] vl
ogafo] CFDS)AS 5te] BaEI¢ich. AUTODYNS o] §
sfo] 4 CFD i A8} FAH oL Zikukl
Asfol W2 QFelol2 W RES Folo] 2, AUEsh
sfoloj Ft Fof thet AR HHE APHOE B
% gtk

obA mefsl s a} A1 23kg, ¥ 150 mme] TNT

N

26 StEHIHEtE=EF, Adl6dH 65 2016 12€

3.816e+03

3.403e+03

2.990e+03

2.576e+03

213403 ¢

1.750e+03

1.336e+03 1400 1600 1800
9.228e+02 b4
50946402

9E01e+01
1

Cycle 3437 L
Time 4019E-001 ms

Units mm, mg, ms

Acdial symmetry

Fig. 9. Effect of Expanding Detonation Products (Fireball).

7t AREIQ AL WA R (FoolE)e] Ak kst
7] $J5to] ool WS (=08 mkg"”) oJHolAl 57H2]
317 Z=0.06, 0.08, 0.1, 0.2, 0.4 m/kg ol 4] A&}
FtEo] ol v W RS

A AFEUE AT} mho|ol &0 WA QAE =
517] fleto] =33 siA Fig 9.9F &l F4uk9] Q1A=
o 2F 1,400 mmo)|A] 4,700m/s2] &£E & 0|58l 9o
ojeff To]ojE2] A= 7= A o= FAIEH 1,200 mmi+
of Y1xJsted ek ZRF e thigk elo|gof| tigt B7HA
o] F7HA 847} FAlol arEE|ojof §hejZQl FHskEe
A 4= Utk

57| 7450l 2 gRibA e digk dFole siad
= Fig. 10,7} 2o} Zubd ZebEo] ¥ (Z=0.0527
kg )T} v 7p7ke- AE] (Z=0.06 mkg?)ollA2] o]
g(Fig. 10.(a) Fx)ollA= Ttolol&2] aaprt k=] #] oF
£t ol S} Flojo] wWele= ulolojE Ato]o] A7
7F o~ Fhot ©geks] Rito] HA| g7 wzo|th gAY
Z=0.08 mkg" 9] 49 2z S24u} =EA] o] Z77t
o|FoZ|aL Fojo] molojE A 23} ST} o]Fo]
ZItk o714 Qfelo|gol|x9] L e mfolofEe]| &gt
UE(=48 MPa)o|| F-Zulo]| o3t Qf (= 33 MPa)o]| H|3|
oek Lsul Sk Sk E] Z=01 mkg'o] 79 Haqre
2 SAuto]| oJsf] AHEA|TE sfolojE Futo] oste] F4
7} S7HEE AS & 5 QT (389 JEE Al
giste] 283t gholtk) bR Z=02 mig"2] Z$- wujo)
ol &9 A= 18] A7 AT FAue| STt RS
Z3 Qe AP Z=04 mkgP 9] ¢, vfo]oje]
A= o ol WEER] b=t FHiuko] Hule] wE
TolojE Y] oY e b4 g AdEate] o3k
ook | ZHhuby) ZehEo] ol EEhA] By E]of
ZehE9| FA0R Ffsh= o] AUru= Ao ZgYat
A wolojE: RO oS AlESA ATk oFA
e aas et FEeE o]g 9] s At A9
2SI Eole FEje of7|A T sololE Ayt
£ st A A9E 4 Uk



400

350 —Z=0.06

Overpressure (MPa)
=)
=]
(=]

0 01 0.2 0.3 0.4 0.5

Time (ms)

(@) Z=0.06 m/kg"

8

73}
o

QOverpressure (MPa)
)
(=]

[y
o

[=]

Time (ms)
(b) Z=0.08, 0.1, 0.2, 0.4 m/kg"

Fig. 10. Overpresure Histories for Near-Field Detonations.
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