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Fig. 1 Measured radial particle velocities in granite under the tamped explosion of 0.125 g TNT
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Fig.2 Argument @g(ry,7,,w) of the experimental spectrum Fig. 3 Attenuation factor @(w) calculated from the data of
ratio Hg(ry,r,,w) in granite vs the circular frequency w adjacent measuring points in granite

F, T 15~50 mm X IHTAL 5 R 1 500 T 46 5 A PR B H BRAE A 2 e AT R o R P i S ) 45 R Y
R FH R T U A [ s B U R HLBEES 12 S50 ik, B 6 45 T 0.125 ¢ TNT 3SR KE T 46 5
P RN T VA o B O B AR AL . TT DL Y, FEEO BE 35 mm Ak (9 S5 0N T W (0 29
158 MPa, W% K T4E i 4 1) Bl T 4 9 154 MPal?, Tl 3Rl 0.125 g TNT HSZERIE T, 46 Wi A ik X
MR 20 35 mm. R, A SO e b B A X SR FR O B 15~35 mm Y [ g T X, 35~50 mm X
BB TR BRI TS B 0 B AL 1% R ORIV R AR R (B 19 55 %, 16 1A Rk R
SRR B 2T

083103-4



39 % PN, G ST U AR R B A ISR T AR i B SR T % 8 1]

4000 6 000
— =15 mm, r,=20 mm
=20 mm, ,=25 mm
=25 mm, »,=30 mm WY
3000 - =30 mm, =35 mm |
3 =35 mm, ,=40 mm ~ 4000 H
g 7,=40 mm, r,=50 mm DA
el - i
£ 2000 - g
= 52700 ¢ — =15 mm, ,=20 mm
6 S ; ~ s ——7,=20 mm, 7,=25 mm
§ S 2000 O 3:3x10 ri=25 mm, rz=30 mm
1000 - | .fmm::53 kHz }"1:30 mm, I"2:35 mm
1/ 7,=35 mm, ,=40 mm
: 7,=40 mm, ,=50 mm
0 5.0x10° 1.0x107 1.5%107 0 5.0x10° 1.0x107 1.5x107
w/(rad-s™) w/(rad-s™")
4 )AL B 2 v AR AR R B T A 1 T Kk (w) s FITHAE B A AR B I S B R A U c(w)
Fig. 4 Wave number k(w) calculated from the data of adjacent Fig. 5 Phase velocity c(w) calculated from the data of
measuring points in granite adjacent measuring points in granite
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Fig. 11 Radial strain in granite at different radii Fig. 12 Tangential strain in granite at different radii
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Fig. 15 Strain states in granite at different radii
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Construction of motion and deformation field
in granite under tamped explosion using
wave propagation coefficient

LU Qiang'?, WANG Zhanjiang'?, ZHU Yurong'?, DING Yang'?, GUO Zhiyun'?
(1. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China;
2. Laboratory of Intense Dynamic Loading and Effect, Northwest Institute of Nuclear Technology,
Xi’an 710024, Shaanxi, China)

Abstract: In order to use the measured particle velocities from spherical wave experiment to analyze the
motion and deformation characteristics of medium under underground explosion, a new method for
constructing the motion and deformation field for underground explosion was proposed based on the
viscoelastic spherical wave theory and local viscoelastic equivalence hypothesis. Firstly, the velocity
spectrums of the adjacent measuring points in granite were used to find out the corresponding spectrum ratio.
Secondly, the equivalent spherical wave propagation coefficient in the region between adjacent measuring
points was obtained by combining the theoretical spectrum ratio given by viscoelastic spherical wave theory.
Thirdly, using the local viscoelastic equivalence hypothesis, the velocity spectrum of the particle at any point
between adjacent measuring points was dramn out, and then the time domain waveform of the particle
velocity was obtained by the inverse Fourier transform. Finally, the physical relationships between the
motion field and the deformation field were used to construct the motion field and the deformation field in
the whole analysis region. The results showed that the wave propagation coefficients obtained from the
inversion of adjacent measuring points can construct the motion and deformation fields of the medium in the
region between corresponding measuring points with high precision. Within the radius of 15-50 mm, the
peak value of radial compressive strain decreased from 1.7x107 to 2.1x10°°, the peak value of tangential
tensile strain decreased from 4.7x107° to 0.4x107°, the peak value of radial compressive strain rate decreased
from 5.1x10* s™" to 2.5x10° s™, and the peak value of tangential tensile strain rate decreases from 5.0x10° s™'
to 1.4x10% s™', covering the whole process of loading and unloading from high strain (or strain rate) to
intermediate and low strain (or strain rate).
Keywords: underground explosion; spherical wave; granite; viscoelasticity; particle velocity; wave
propagation coefficient; strain rate
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