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A Modified Equation of Parameter of Surface Blast Load
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Abstract

The Kingery-Bulmash equation is the most common equation to calculate blast load. However, the Kingery-Bulmash
equation is complicated. In this paper, a modified equation for surface blast load is proposed. The equation is based on
Kingery-Bulmash equation. The proposed equation requires a brief calculation process, and the number of coefficients is
reduced under 5. As a result, each parameter obtained by using the modified equation has less than 1% of error range
comparing with the result by using Kingery-Bulmash equation. The modified equation may replace the original equation

with brief process to calculate.

Keywords : Surface blast, Blast load, Kingery-Bulmash equation, Blast wave parameter
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U=-0.214362789151 + 1.35034249993T
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Y =2.780776916577 — 1.6958988741U +
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(Fig. 6) Example of coefficients
for Kingery-Bulmash Equation'®
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02<27<29 (m/kgl/g)
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2.9 < Z<23.8 (m/kg'?)
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(Table 3) Coefficients of P. (MPa)

0.06 < Z< 0.42 (m/kg"")

C, 139%3 G, 030058 Cy 48121
C, 4783 Gy 15439

0.42 < Z< 3.45 (m/kg"?)
C, 09092 Gy 26898 Gy 12237
C, 08625 Gy 1497
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(Table 2) Coefficients of P,, (MPa) C, -155%4 C;  -1.0651
, 95 < Z< 5. 1/3
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e s 5.97 < Z< 40.00 (m/kg'’?)
1.13 < Z< 10.00 (m/kg"?) G, 060392 G 08497 C; 0055334
C, 013067 G, 2062 Gy 11750 C, - Cy -
C, 21159 Gy -083460
10.00 < Z < 40.00 (m/kg""®
(m/kg ) (Table 5) Coefficients of /WY (MPa -
C, 078363 G, 45738 C, 26834

C, 07811 G ;

ms/kg'?)

o|9} IR Z2 HRARRFY HUZK(P,)oll Wit Al
4+E <Table 3>3} 2t}

0.06 < Z< 40.00 (m/kg"?)

C) -0.053169 ¢, -1.3466 (i
C, -0.059534 (i -

bl

0.23258

re
J

AZURZTAAN _79

[Pl
o

[
d



2, gEe] =g A A& AR
Zl7be Eope] TNT S7hee] AAFZOR 1
W1/3, T,/ W' og AXEH, ol t
Z} <Table 6>, <Table 7>3} 7t}

ST
2
Qm

(Table 8) Coefficients of 7./ W'* (ms/kg'/®)

(Table 8) Coefficients of U (m/ms)

0.06 < Z< 1.28 (m/kg"?)

0.06 < Z< 1.46 (m/kg"?)

C, 0079911 Gy 097917 Gy 053612
C, 03928 G 014662

1.28 < Z<10.00 (m/kg'’®)
C, 0089984 Gy 1128 Gy 031104
C, 073402 G -045634

10.00 < Z < 40.00 (m/kg'®)

Gy 041168 Gy 0034073 G -

C, 03217 G, 18061 G, 043653
C, 020277 Gy 01596

1.46 < Z< 10.00 (m/kg"?)
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(Table 7) Coefficients of 7./ W'* (ms/kg'/*)
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(Table 9) Comparison modified equation with Kingery-Bulmash equation (Error: %)

A P, P, L/w's pyw o wr T w U
0.06 -0.93 0.08 -0.01 0.00 0.33 - -0.05
0.0608 -0.77 -0.03 -0.01 0.00 022 - -0.06
0.0616 -0.63 011 -0.01 0.00 012 - -0.07
38.9710 -0.40 023 0.37 0.01 0.05 -0.34 047
39.4822 -0.58 -0.38 0.39 0.01 0.05 -042 -0.51
40 -0.79 -0.56 041 0.01 0.06 -0.50 -0.55
Maximum 049 097 1.00 0.01 0.87 0.96 048
Minimum -1.00 -0.58 -0.81 0.00 -0.61 -0.95 -0.81
Average 017 023 012 0.00 0.19 0.19 0.20
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