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Fast Estimation Method of TNT Equivalent Based
on Onsite Damage Analysis
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[ ABSTRACT] TNT equivalent estimation of the self-made explosive device was studied combining years of experience in
counter-terrorism. TNT equivalent of explosives was calculated according to damage degree caused by shock wave overpres-
sure, blasting location and its geological strength. Calculating formula for shock wave overpressure Ap, was analyzed in re-
gard to different environments (air, soft ground or hard ground). At same time, TNT equivalent of the explosive device was
calculated combining the damage degree of the shock wave to the explosion site. Finally, charge quality of the self-made ex-
plosive device could be obtained by the conversion of TNT equivalent and explosive type determined on the spot. This meth-
od has been successfully applied in many case analyses. The research results are of great significance to investigation at the
detonating scene, detection of the explosion involved cases, and guidance to the anti-terrorist and anti-explosion for public
security.
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Tab. 1 Calculated results of the relationship

between the overpressure of shock wave Ap _ and r

y Ap,./kPa
1 37 - 45 I
(meke ) s %géﬁ Wgﬁﬁ

2.8 100.0 151.0 163.0
3.0 84.0 125.0 135.0
3.5 62.3 91.1 98.1
4.0 48.8 70.1 75.3
4.5 39.7 56.2 60.2
5.0 33.2 48. 4 49.6
6.0 24.7 33.9 36.1
7.0 19.6 26.4 28.0
8.0 16.1 21.4 22.7
9.0 13.6 18.0 19.0
10.0 11.8 15.5 16.3
12.0 9.3 12.0 12.6
14.0 7.6 9.8 10.3
15.0 7.0 8.9 9.4
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Tab.2 Effect of air shock wave on personnel

R Ap,/kPa
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Fig.1 Explosion scene view
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Tab.4 Resistance coefficient of materials

" A/

L2 FR (kg - m~)
A KRS I ) AFFFREY 0.77
Rtk B 1% [ ) 1.08
IR YRR S A 1) 1 1% 1.24
pEVariliok 1.45
. 200* ~ 300" 1.50
R+ 500* ~600* 1.80
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Tab.3 Estimated TNT equivalent of explosives
TG BEES /m RO (m@g%yuﬁ (m.g%j YC/kgs C/kg
a 1.5 ™ >100 <3.5 >0.429
b 6.2 ek 30 ~50 5.0~7.0 0.886 ~1.240 1.072 ~1.074
11.1 B 20 ~30 7.0~9.0 1.233 ~1.586
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Fig.2  Explosion scene view
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Tab.6 TNT equivalent coefficient of common high energy explosives

=N A= pzdisd Ry J

Y25 4485 o i'f/) (mffi/ LY INT % i R
RDX 5 360 1.65 8.70 34.0 1.185
HMX 5 680 1.90 9.11 38.7 1.256
RALER 1 540 3.80 5.50 0.034
EiE ANl 1910 2.90 5.20 0.423
TR 1790 4.43 0.395
fiF Ak H I CGR) 6 700 1.59 1.481
TR 4 180 1.71 7.26 26.5 0.926
AR 1 890 1890 5.10 0.419
FeJE L 4 520 1.73 7.85 26.0 1.000
TNT 4 520 1.60 6.73 21.0 1.000
c4 4 870 1.58 1.078
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Tab.7 Peak pressure TNT equivalent coefficient

of shock wave of common explosives

Y 25571 Ap,./kPa
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4* 2 86 114 101
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