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Research on Dynamic Burst Location Method
Based on Air Blast Shock Wave
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Abstract: In order to solve the problem that the position of the airborne dynamic explosion is
difficult to measure, a five-zone positioning method based on the results of the shock wave
overpressure test was studied. The digital pressure recorder was composed of a test square in the
explosion area, and all the measuring points were divided into five zones according to the
estimated distance from the estimated point of the heart. Multiple sets of measuring points were
obtained by selecting one measuring point in each zone, and the relative coordinates of each set of
measuring points and the shock wave overpressure value were taken as raw data. The functional
equations were established based on the airborne static explosion free-field shock wave propagation law,
the dynamic explosion shock wave overpressure engineering calculation formula, and the wall reflection
law. The Matlab software and the Levin-Marquard method were used to iteratively get a set of core
coordinates, and the Gurbus method was used to eliminate the anomaly data and calculate the average of
the remaining data to obtain the final three-dimensional coordinates of the core. Combined with the actual
explosion test, the calculation results were compared with the monitoring results. The results show that
the method is reliable and effective for obtaining core coordinates.

Key words: dynamic explosion; core coordinates; shock wave overpressure; five-zone positioning

SRR AR O 3 i AR R EATHIN RS R R R A R b, EAES

W HEE: 2018-12-10
EETE . [H 52 50 R ¥ B9 H (2016602B003)
EHEB N BhAQISS—), B 1+, Bl ##  E-mail : lvzhongjie@bit. edu. cn.



1040

| A L B N

% 4R #3896

FRHEI T, T2 2 A B ) A% 3 R R S e L AR 0 ]
BRI A R P — R . Har 22y 8l
BIRVERR O AR AR IR ik £ 2A B PO 5o
GO I AL TS R B 2 AR T AR 25 R
)L 5 55 T GPS/BOG K P AR ARSI 1 12 A7 AE 1

s TARS A RS REAR MY . R w2z h 3l s
RN O R BE A S AR 4R — P 3k T B

TR O A A SR AR 7 95 » R LUHR A b o 00 T
IS SRy S il B B T 0 e o o A R LR A S
PRECT ARl AT S BR L 3 AR A AR IR SR A

1 HEBREROCERMT X

A Bl 2SI AR S O T 1 AR T I T 1 O X
ot B 00 A A4 T R BRI SR S R O AR A
PR3, S ST PR RSO R AR 0 252 24 25 R AR
H1 7 b il A FE LA o Bl 2 25 = PR KR il 3 oh
i P B LR M T S A LS T s sl A 2y
2% v g K o el D0 TR T 4 SR S AR 3 A AR
ZB) Y BREOOG A o DT A 57 3l 25 R R 40 3 4R AR A
TR R AR, SR AR O AR AR i 328 RO T 0 308 T
Bl - 0 2 B AR BT £ B Matlab B0F 50K
fifp R U AR B S XAz B 45 2R HE AT O B G AL 2

5 s PN 7 4 A S T e gt R 19 O
LYAE ARSI HA — AT 1] 38 SOR i 7 R A

1. 407 17f+o 553 97(T)2—o.o35 72(

3 3 2
Ap, — 10,619 38 Y2 — 0,032 62(V) +0.213 24(
§ r r

2

0. 066 2f+o 405(%)

r

10.328 8(@)3

JUP AP N IGBRR ZS v i 25 4 K A ey 3 e o
WAL 5 R0 5 R 2 1) B LR B S 5 0 N HE2h

PR 3 HEABAR (XY HD) B8l v B o

5 A KA L 5 A S E S 5 4y R TR
ak%bél:*m. AR FRR R T R 1 R, f
R A R i (3) ~ (12) 4 A, s 0 551000 2 i)
SRR S 2 24 3 R0 A5 M TR P2 S5 R R 22 [ 1 bR B
FF LR~ R R 5 5 6] SR B L X 2 3
T2, Ap, ~ p, Sy o5 b 1T 2 S8 68 . K b T 0 A
XFARAR (s y, » O FITIN o5 p ot 5 8 R AE Ap AR BREL
TR £ A& B Matlab 34 F0 3 SC- 5 5 45 7 B 0 AT
AT AR AL 3 4EARFR (XY HD.

Ap, = f(R,,v)
. (1)
Ap. = f(R;.,0)
R — (X—x;)‘+in—y,)'+H'. (23
w
2 BB AERER RS

AE FE

RUTHHBEAHEAETREETE
LGS T A R AR LR A OO B e
I 2HEA ARG, AR b e e

2.1

H AL &0 R B, 25 Bl & 1L 7 BE 2 R0 A% 3 05 1] 1 34
T . Henrych PR A9 75 35 19 21 vh i
R TR (350 0
E)sﬂxooo 625<E>4 0.05 <~ < 0.30
r r @
@) 0.30 < - < 1. 00,
, %

1< = <10

Vo

3)

W TR R 2 PR 25 1) 1. 8 5. #ekE 1. 8w
B (3) Y w14 23T - 3 b AR K b R TR

%. Xk by 1 Ay = 9 M v B 3 bR K 2 o T RN
1711 7f+o 819 7<f>_—0.064 3(@) +0.001 37(¥2) 0,05 < ~= < 0.30
r r N
Ap,, = 075343 00483( ) +0. 3838(@)3 0.30 < -~ < 1.00 |,
s r @
\3/7 \/7 2 «3/7 3 r
0.080 5 ¥ +0. 599 3(ﬂ) +0.591 s(ﬁ) 1< -7 <10
r r @

K Ap o A TS v R AR AR A 3 b

(4)
T DA



5 10 3]

B AR A T S P A bt D ) B AR RO RE LT I PR 1041

2.2 RHZHHRBBEBHAEFREEITE
1B B e 2 AE 25 B DL S - e 24 1 3 25 )
T{ﬁlﬁiﬁ{ﬁ% () 57 65 R0 g 43 AT 6 o B 4 H
SEMARE/N. Sk v o U8 e B 2 2 24 3 T 1)
%ﬁl@ﬂ’]i‘ﬁﬂLUaz/%\ Ak, 0=90° R JE S FF X
35 TR 77 R DXl 0 s B s e 0 38 i RN R D B R S
B 2038 Bl 0 7 S IR AR O
EFB R A PSSR iR P52 o 2 2 2=
SR (R /i AT g (N o O /N W 7 = )
o U0k R VAL
A 0.3 v 2
Aiis (1+1+R ‘Lo‘ Ow)’ )
v X (X —x,,Y — v, , H)
o] (e, = X7 + (v, =Y + H”
(6)

KrhAp, HEhABE A B b B Ap, Ty
BEEA RSP BB IR 0 WA B A E sc0 h
U AR T T 25 A5 5 0 g 0 B N TR O 2k S
2R O R T E f. AnE HRE 2 E
HRo0 BB B JC IR R A v 3 SRR B B 3 b i IR
WEAH Ry

cos 0 =

0.3 "U‘ ’
APy = Apsl{<] + 1+R <o cos 6) , (7))
AT A 3 b T A v S AR AE A i 3 i R (B
0.3 v :
= 1 0
Aba, Aps(+1+R (OCO%) (8)

2.3 MmERERSBETE

i 20 ) 4 TSSO 93 Ry TE AR B 5 b
B+ 5 ot 7 AN A0 KT S b S AR i B e A A
Sl S o /N T Bl S I AR I A A T R S e
FUREEC - Sy B i 5 A 5 A 2 v R A 2 i A
KL 2 Dbk ST IR R A e, KR o
2w e H RO R N

s ) ) o)
231. oz(g)wg 21, (9)
VO L g B 40

A?JE'.}_“/\EEI‘% @ ﬂﬂfm’],ﬁ(fny(»O)Q%IE‘(X,Y,

H) 25 U L7 ) 69 3 #f L TR A5 A /9 QE DI ME
tansoj\j

X — 1)’ Y — 2
tan ¢ = ( I)H+( v, . (10)

8 A M E VI tan o /N T 5k 55 I A
FIEVIME tan ¢, W, & AR 1E S B0IE RUR R 5, BE
RS Ap, J

6 Ap,°

— > (1D
Apg T 70,

Ap, = 20Dy T

Kb op, N MHL KSR,

24 A S IEYIE tan o KT k5 I A
MIEYIE tan o, B, & A Dk I 5, RE 1 I 5 8 K
Ap, K

6ApD,
=2 e
Ap, APy NREST

2.4 B 3 HERIREHER

HR0 3 AEARAR I PRBEE R I & 1 TR, R4
D3RR (XY H) B2 o B2 i o 31 5 A4
R HNEL 38 1 2 (3) (OISR 3 GE AR AR B2 B
1P N A B0 o (R ULE PR/ £ SUVAY NG i w5
1A 25 P R A R A P b B R Ap Z A 6 &R 5 il i
KD Q)M FSBIE G IR Ap . Ap 5
BNASHRAE vhif Pl R Ap s Ap o Z A BRELOC R
i 3 2 (9) (10) AT 315 8 A S A A g 2 I
A1 DT ] DRI 257 (s, + 00 & A ) 2% 1E B0 I A 38
e TR R s @ A (1D (12) AT S (s, 0O B

(12)

PR OSUEAAR(X.YH), 32
Ry, Bk RAE R

1

VS8 ST 85 ik I 5 A
fAIEY)Etan ¢, tan g,

R A b VG v B A
R IEEAD,; HEIEEAD
Y v
VAR A VI3 i v 2
R VB Ap o BRI APy
Y Y
VSRR H (EALR VI A BE T bk
SHEEAD, S FEAD,,

BT kL 3 ZE AR bR bl B Y

Fig. 1 Three-dimensional coordinate function model



1042 b5 | T ok % %W

%39 &

HuTE SR Ap, sAp, SASTEE Ap s Apy 2
6] B4 G 28 5 DA 7 1 3 25 8 KR K 56 b 0 % M
ol DR Ap I A X B AR AR (2 y, s 00 5
B3 AEMAR XY, D ZE MR, e
P 3 gt AH G A7 B A bR RIS M T op o R R
838 5 DL b2 20 0 RP AT oR 15 3h 25 08 M A O
3 YE A b

3 KRB 3 YEALER

3.1 1B 3 AR FRRRER

0 3 2 AR AR R SR A B AL AN & 2 fF s, i
T g5 AF XA A B (s sy, » O T I THT 2 538 o o 30
FEMAE Ap o DA 52 A1 O AL AR L 26 238 B)
RN B R 2 2 AR Ry ) A R AR O AR AR T o AR
FIFIME (XY H o), IR (3 ~ (12) H 8 H 5
A K b b ke Wb T R G BB TR Apy s fsolve 34T bR BK
(IR ME F 38 3H 53 R g1 Ap, 54 = 4
FEE Ap 2E0E, iR F i 4a X3 /N F % F &0k %
F Tolfun, WP w1 4 oW &5 1 2 R PE €S-
R VR I ARAS B — 4B B AT R TR
ELEH R 20k Z 44 Tolfun.

NS R B
(xis ¥ir Ap)
[
WHMEX, Y, H,
v, w)fITolfun

T
Y |

HEATIEAOR A4 B T —4AME
fsolve pl Bk [FHEF X, Y, Hy vy w)

N

X, Y, Wik
Ak, HhsR

P2 B 3 4 A BRoR M 45 1

Fig. 2 Three-dimensional coordinate solving model
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Tab.1 Comparison of predicted and calculated detonation

centers in static explosion tests

R®KE Xi/m Yy/m H;/m X/m Y/m H/m L;j/m

1 0. 00 0. 00 2.08 —0.73 0.07 2.40  0.81
2 0. 00 0. 00 0. 45 0.79 0.33 0.93  0.98
3 0. 00 0. 00 0.35 0. 65 0.17 0.85 0.84

4 0. 00 0. 00 0. 25 0.12 0. 25 0.56  0.41
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Fig. 4 Layout of static explosion test site
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Tab. 2 Comparisons between predicted and calculated explo-

sion centers in dynamic explosion tests

IKE@ Xz/m

1 0. 00 0.00 2.08

Y;/m H:/m X/m Y/m H/m L4/m

1.63 —1.94 2.67 2.54

2 0.00 —0.20 1.40 —0.67 —0.18 2.47 1. 26

3 0.00 —0.10 2.00 0.11 1.41 1.50 1. 58

4 0. 00 0.06 2.13 2.12 —0.06 0.16 2.90
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