EUIRVEE S 'J:% ME Ej ‘{EF' _E'-:l Vol. 34, No. 2
2014 4£ 3 H EXPLOSION AND SHOCK WAVES Mar. , 2014

XEHS: 1001-1455(2014)02-0209-07

ZREETEFEEERTE
oy 2 AE AT B B A i R

BAF L AER R  HE KR!
(LWL R3S - 535 T F W E AR E L SiH 3100585
2. WL R 225 = TR ST Wi L B 310058
3. AL Tl K2 5E 4+ TRBFE AT VLI Fi AL 2100005
4. BRAE IR E B AT 230601

FE: O TR IC R B A A o8 [ B3R 22 8 28 0 s P T of o 4 20 /8 T B9 B 25 i 7, 1) Laplace 748
8 K 161 1 FR 4330 7 e 45 3 AR B0 RS FNE g B — AR AT 2GR 2 R4 T BB . TE R I Py 43 BT T T KR B
A AT A T LR 7 Bl 1) £ 4R AR TR A 2l g e R, R T SR 4 R 5 SR 3K R A1 R AR e A5 B 5 AR LA
K ST A RAE T e, WSS R WK - Dk B 5K 5 L 3% a5 4 R 09 R g R B8 359 I B) 384 K, B ) 18 18 s
JIN S I 32 R T R R 5 I AN RO B L I N AR T YR e B L R 1 D0 1 B ) s s

KR R S22 30 S N s Laplace 728 # 5 B 45 2 LI 5 52 SF 1 5 v far 2

RESES: 0347 E+rF R 1301560 MEkARERG: A

TR 25 0 T4 T BRI Gz . B T S 1Y & e L IR 2 AR A MR TR 9 3 g e vz i
Nk 2 G E BRI Z —, AHOCHFGE A R eR BRI v B AR e RVBUE 77 1 S g T R AR R
Tl 28 X8 5 B ISR ANATT 5 o SR L 3R] B S TAT 52 3 9 A0 A 1 T 5 | RS 1 I 10 A B ) Bk B 5 R T R
G. Eason™™"™ [k BT A5 X [ ) 455058 H] Laplace 284 K L3 8 46, 45 3] 7 BR0OE 25 1 R IR A B I % 3%
T 32 3559 HLAN by BsF [] £ 0 K509 A1 O 40 T 51 5 1 580 3 10 A% 6 B4 22 2 g i 7 s H. Herman 5§07
T. L. Geers™ " Fil g & 55 e T BU5r AR e A 5% T J0 BRAS B AT T8 58 1A 78 2 I 1 4 TR 104 19 25 31y g 0 7 5
M. J. Forrestal 23R 15 T NI Heaviside faf #8/E T o LA) %5 bR BUE 2 7R B9 AR T H I8 BR 4K i
HE72 Bl 3 e 107 14 RS B #% 5 T. B, Moodie 4611 iz AR G348 46 KB 7 ik » B9 1 IR R ) 55 3% 11 A2 28 Jn
B BN FH B R K D2 10 £ 45, 45 31 1 i 1Y) 8RR 1 R I 205 N Akkas G481, UL Zakout 5517 I8 I BR AR AR
I Y BT RN — By, 15 3 T Heaviside ff 2% 1/ FF o A RS T (B A LR (4 26 1w 47 78
V. R. Feldgun 55" 3R F A8 4326 43 1 J5 AR5 T P9 8 K r 280V FH T BRI B R JE LR 3 g i o 1) A2 43
BT T 380 A 7 P R S e A A2 5 o B A0 R R R A SR TR B S A A L A5 B B AR LR 7
PR AT 20 T B 3l g e T 8, 3 6z S0 R e ) KM T T ) R KR A

AR RS A 2 IR A O s sk TR 5 3% T 32 3 58 0 A A8 1) A1 T A T 51 R A R I D8 A A% L 6 TR = R
T 32 % 1) 3 4 R 5 16 0 55 D0 ik i) 7% 3% i s e e A /b . J. B Haddow %8220 B i 7 ik 0F 58 T E 46
Al 1) B U0 0 0 A5G 4 BT TR 5 3R 1B DD ) 5 | R A BRI W T 6 5 U1 A A5 4G s K. Watanabe %Y
WEIE T RAE TR 2% 1) S5 P TR 7E AR SH I AR 1 15 285 e 7, 45 31 AT 28 B AR TR 4% ] S5 1k A4 1) — A
Pedpik s D. W Barclay™ ™ SR FH U 5 18 JR 19 J5 VA R 58 1 R AR ) 25 3% 16 7 %l 1] 55 U 1 7 9 4 FE R b
1] B9 YD P AL 1 A5 2 LA AT RS . TR A BT b B TR X B U R A% 4 1 F 5 S R TR Dy
2 B 2 AT Y R AT R A TS AR AR

AR S B ) 2 R G T R T A 4 et 1T Ak Ry T B s R e hn 7 (B AT T 2 3R T Rl ey

« UWFSHE: 2012-09-17; €@ BHY: 2013-03-04
fEE® A BEQ987— O, &, Wk,



210 DS 1 5 et i %34 B

m) 1 5345 e 2% B Laplace 284, 5738 T BIR 500 A 4 P B0 A T2 £ L3I 7 b 28 Ty 1) v o8 o 28800 V6 F T 199 9k
20 R, SR FH FELE FRA0 Y 64T Laplace 396748 $, SR i 4 U 57 72 1N 7 0 — i A 26 38 28, 005 3 53 45 21
S5 11 B B 8 AR F. Durbin™S $2 A8 578 7 307 B0 0 A8 A 0 45 R R AT R

U LICES
g AR A T B At 20 B 45 i [ P bR o M I 52 BRI AR A ) A R e A 2 A D FE R R )
fe it 23 SR A MR Ak ) ARk DR e AR AR L DR T A DAy o ol G e e ) 2 ) A i 4 A A R

B) 2 220700 2 I o ) s 7 A e S0 B Rl 2 D e ) 8 A T A 2% )R T A Sy TG BR 3 ] P A A rh — 2
120 o B TERRAS B RE IR FLIR A BB AT — 31 2 il 2k 0 1) /9 24940 S5 28 i (o), I8 1 B

R L
Fig. 1 Computation model
1.1 =HIFE
B Ay B T8 ) s DAASE B8 37 1 s 1l O A

azw(r,t)+i(7w(r,t):% I w(rst) D

Ir’ r Ir N r?
A Sy R — SRR RO BB R G S B B2 D5 1) B9 B2 3% 5 0, S BT U 7R S AR
HIERE L 0, = (G/p)"* .G AR EHY Lame # %0, p. 9 LB,
1.2 hRFHMMEFG
A R A TC S5 AR I F3 R O BRI T o il AR i B AR A

r=r1;(1) r=r,
{ (2)
=0 r =02
WG B 2] o = AR %) 57 B% R JBE 4 10 ok 04 R L A 0 i A
w(r,t) =0 t=0
dw(r,t) —0 F—0 (3
dt

1.3 SKfgSmEfg
D [R5 A 25 ] A8 i~ FIB [B] AR & ¢, A0 (O R & i ] R4 o (o)  E Y BT B R 5
K. FIH Laplace Z#eik , mK =N (DHE R .

N2 . ) . 2
I*W(r,s) Jri IW (r,s) S W(r.s (4)

Ir? r Ir o’
AP WG, N wh,) KT ¢t B Laplace ZB#,id A W) =Llw(r.t) ],s WEBBSE ,s=atib.a H
ERIEE, H a>ReW . X (4 HEB S E W Bessel T, 2 k=s/v,, W (D B> H .
W(r,s) =C, ()1, (kr) + Cy (s) K, (k) (5)
A Lo Cer) VKo Cor) 23 5 D 55— 2R RIS 2R i f 5% it Bessel BRELLC, () .Co () N R B, 2R
HE Bessel pRECHGHT I MBS B HEC R T Cy () =0,
LI Heaviside faf 28 M #] .7, () =7, H (1) CE:H H(2) i Heaviside B . L7, (1) J=1,/s. £ Laplace




%2 BT A . OB A b AR SV T i A 28 A T 0 8 28 ) 211

ARG A A IR R AR (AN

(’]W(T‘a.\') 7'[70
e (6)
%%(5)Kﬂﬁ%,ﬁ§%ﬂ§§ﬁ CZ(A\'):TO/[/QSGKI (kro)]aK] (kro)ﬁ%:%*Bﬁ@%% Bessel @ﬁo
FH DL 145 20 6 BR g A rp (8 R 2 FL IR S S T P IR ) ARG A4 ek e A =K .
N Tou, K, C(sr/v,)
Wir,s) = Gs? K, (sro/vy)
K, (kr) e
N — %o B
T(rh\)i N K](kro)
ﬁEP:T(TaS):L[T(rat)]Q
1.4 fEHTEKEBTIERE
SN T TR B A (8] PN 3R A5 A dk A, 2006 A dak £ it
LI Laplace #6254, 90 .
KQ(E]"/T())
D(p =20l o
2K, (O
K§<§ /C ) (8)
_ 18§/ ry o
EC© KL (D ¢
A .e=kroy=uv,t/ro. BT ITHEI(D A Laplace
WA, B FESENMROHEL. HE& DM
E /‘u =¥ . :O = D E g )‘J—i? :
(O 77 5 PE ] Al g‘ 7757 <§>$n'<§>13{32 -
%ﬁl\ Io(/@i’)}ﬁ] K()(k")‘{ﬁﬁz)\l—?\’ﬁtﬂé)ﬂ@ﬁ$ﬂ/ Fig 2 Computation model
R ER DO, B2 8T ArEias i
ST H AR Ly R L, SRR T0S5 KRR L, PRl T o 69, L, il L, N7 E 2k,
TERFETE N ER, DCO A ECO 2t it , i B 8 e ¥ .
35D<§>d§=j”“’f“jﬁD(g)dﬁjl D(C)ngrL DO e+
J, D(§>d§+J1 D(§)d§+Jl D(§)dg=2mi Y | R!
. ’ - (9
#E(g)dg:f , %E(pdwfl E(E)d§+Jl E(Ode+
J, E(g)dg+£ E(§>d§+J1 E(Od¢=2xi > R
X H R AR 43518 DO M ECO BB HL.
A PAGIE B
J _ D@dg=o, J | E®dg=0 (10)

L+ L+

WLy BB, (=pe”. W55 Bessel BREAYIE LA DY, Y o0 B, K, (O ~—1n(g/2),
K, (O ~1/¢, MIEFEEEH  DOM EQUF Ly AT LG A .

J D(Ode ~—j %evdgz—zm lim In 75
L3 L

» >0 27,

Gy

J E(g)d§~J Do de=—2ni >
L, L, 1€ r

HH DM EQOU 2 CHIL L, ML BB, W L, ML L=pe "=—& X T p=>0,K,(—8& =
(=D 7K, (O Finl, (O HA K (OF IO v Bk o i WBER kg, i3 3.



212 DS 1 5 et i %34 B

B
J.L?H E(ode— J 2xil K, (S)gl[()fé&(/gr)o+nffz]((g]/ro)ll(S)]e*f’dg (12)
*E}EJC@)N(IZ)TU\?:E}@ Hﬂﬂﬁﬁﬂiﬁﬂi*&%ﬂfﬁﬁ’]ﬁ’ﬂﬁ%ﬂiﬁ
Gr(’r " (S)[I?é{r J(r;ri/:;?(;)[o](&/m] e dE+T"r”1n"+’fBr (13)
o] KO KL

2 HEITE

I MATLAB 3155 T H Al #3250 M 3 S 800 F LR 4% v, =6 m.7, =100 kPa,G=76 MPa,

0.=1900 kg/m®, N MGG TTHE S5 AL FE (N ) R ] 24 AT i 40— fb AL 3
w* =wG/(tyry) ot =1t/7,, t* =tv./r, (14)

K3 R r=10,20,30 m &b AR 1 Fy iR 2k . 76 BT 10 B BR Aor 2R 4 FH T, I8 A% e Bk EE ) Sy 35
R A% 6 202 5 T Y A IR]  20 B 0 b A AR B4 B g R RS I [ 48 K Ok B R KA L
W B TEJG %A 1y 2 8008/ N I 2 ks TR (E, R E (L S W T A AW & . 3 AR TR AR AL N
3 1 A Bk T 1) ] G S 3 D A O B P A R T A INER] .l T I B R A A B e BT L I
(BB /DN 33 A B 3L 0 1 P O

B4R r=10,20,30 m &b+ R{I ARSI RN LR . 78 0 I35 Z 0L 1% 05 01 B8 o &, Y 0k B3R i, oh i
57 8% W 18] 38 K 31 e A (B Bl 5 3% 30 0 /N I 1) 7 i IR ZS T M2 RS T AR R A4S . #E-=10,20,30 m
b KA — A543 91K 0. 125 04,0, 081 80 F1 0. 064 90, AH X 17 AY F 49—k [|) &y 1. 63.3. 23 F1 4. 90,
H G TRIRE T DAAS 0 55 ] 3 AH A A 4518 - 3 AN [ 2 A2 b A0 A% 3 3] e R AFL 1 F [ ] B3 Ay 5300 1 30 A ot B B
BE TR I, g5 A R 3w, L RS Y AR Ak [ 2B 1 3 A A B I S B b S D AR
e eI

1.0 T T T T T T T T T 0.14

Solution in this paper 012} Solution in this paper ]
o8k n e Static solution g B O B N Static solution
0.10F r=10m |
r=10 m

0.6 -~ . 0.08¢ 1
© 3
oal i 0.06F r=20m
: =20 m
0.04f [ ]
0.2 r=30m |
2 r=30 m 0.02F )
0 0
1 1 1 1 L 1 1 1 L _()()2 1 1 1 1 1 1 1 1 1
) 2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
t* £
P 3 B g R i £k Pl 4 3% I 2%
Fig. 3 Stress-time curves Fig. 4 Displacement-time curves

Hi & 3~4 3B T LU s (R 0 ) R RS i S ) A 7E {23 31 8 1 AR ﬁD(CWﬂ EO Ly K9S
{6 B30T A% B SRR S 2R U 20 SCRIZR R BR Y 3 5 SCRR L1 v OG T TR 4 A B0 4518 — 3.

P 5 R 6 J3 53] Sy A A A A T B9 e (B LA K (BB~ A 9 A2 A RLARE EB Kl 5~6 AT LI i,
AR T 32 Bl 1 T3 VSIS 1 i A I P IR B A e O I R A 3 T R D 1 K A
A AR P, L B 5 W 0 TR ) S U AR T L EL A TR] 19 D0 T 8l ) o 7 ) S D i R R R A L 3
JIEG I 22 HOBOR MO DA e £ 52 B T w3l for 2R BR PR 2SR 2



%2 BT A . OB A b AR SV T i A 28 A T 0 8 28 ) 213

22— 0.20
1.0: R Solution in this paper : 016 : Solution in this paper :
LN, Static solution y B T Static solution
0.8 S
L 0.12F
% 0.6F % -
L 0.08
0.4F L
02k 0.04F
0 6 8 10 12 14 16 18 20 22 24 26 28 30 6 8 10 12 14 16 18 20 22 24 26 28 30
r/m r/m
Pl 5 17 3 I A% 47 BE 5 A s i o 2k V6 6 s B BE A% 476 B 25 A e il iy 2

Fig. 5 Stress attenuation against propagation distance Fig. 6 Displacement attenuation against propagation distance

3 HEARBIE

R T B UEA SR TR R IE AR AR SO 3SR L FL Durbin®®® $i H A i 38 i 407 (8
AR IS =10 m AL i H AR T ANALRS L IFRE 2 BT IR AT A S5 R AECT HE R, LA IA 7~ 8 iR
LR P W B

0.14F
08} » 1 e
iy 012} i
0.6f | 0.10f | ¥
. [ * 0.081
t 0.4+ S
0.061
i Durbin’s solution” ] 0.04 Durbin’s solution™”
0.2F PO . B o L .
--------- Solution in this paper 0.02k === Solution in this paper |
0346 8 10 12 11 16 18 20 O =%~1 6 & 10 12 14 16 18 20
A t*
&7 Ny s 4R b A 8 N #% A R i 2k L 3K
Fig. 7 Comparison of stress-time curves Fig. 8 Comparison of displacement-time curves
4 & ®

FIH Laplace 72 4 F1FELE AR 53 08 1 A4 A I8 TR FL 3R] A 03k 285 oieg 7 [ 30, SRAS: 7 i) ) e 7 3 3%
Ao ARSI U S598 (D I A SCRY T 5 2R 5 1] F. Durbin®™ i H 9 $37 385 $37 307 85 60596 48 48 1 31
SEAS RN ) S5 R LB, R T AR SO I AT TR 3 7 B T o er 2800 T A 1B 285 0 57 I ) 3 ]
PERIERRE . (2) AR ) AR B i B4R A L Py BB R RS i R 30 /0 B8] ) AR 0 5T K L 5 308 i 1) 52
Bk 32 BRI o SRR AR Y L BID A i 220 0 SERI 2k B4 s R STk iR R . () R B8 Z A1, i Ak - 1A
T3 AL RS AR LA 0 2 BN IR Z U5 5 L T AN AL I [ 0 O 8 e KA, $ 36 18 18 8/ N 2 i T AR R A, A
[Fi) =4 A58 Ak 37 g RS A% 3] 6L ) 1) ol BRIV S 5004 90 7 b B B 2 A A 5 S R IF I .l T DT AR 1 A AR
7 PE R W IR T 1V AL AL (A B/ R[] B8 2 A2 4 B T A RS R ] . LR B3 RS 1 5 0 T Y
32 AT L ELIE 3 A0 B B AR AR S R A5 1 o (4 78 B~ T 3l 4r 44 FH T A 3l B g 0 8l (6 % 1 e K
1160 I I 9 0 B ) R B B Ul e A A 5 i T 9% e DA 3 LA (R4 20 2l g i 7 Y il B
18 PRI e S Br TR vh i 3 MR s

S Uk :

[1] Pao Yih-hsing, Mow C C. Diffraction of elastic waves and dynamic stress concentrations[ M]. New York, USA:
Adam Hilger Limited, 1973.

[2] LeeJ, Mal A K. A volume integral equation technique for multiple scattering problems in elastodynamics[J]. Ap-



214

I N L %31 4%

[3]

(4]

(5]

(6]

7]

(8]

[9]

[10]

[11]

(12]

(13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

[21]

plied Mathematics and Computation, 1995,67(1/2/3) :135-159.
Davis C A, Lee V W, Bardet ] P. Transverse response of underground cavities and pipes to incident SV waves[ J].
Earthquake Engineering and Structural Dynamics, 2001,30(3) :395-410.
lakovlev S. Interaction of a spherical shock wave and a submerged fluid-filled circular cylindrical shell[J]. Journal
of Sound and Vibration, 2002,255(4) :615-633.
Manolis G D. Elastic wave scattering around cavities in inhomogeneous continua by the BEM[J]. Journal of Sound
and Vibration, 2003,266(2) :281-305.
Eason G. Propagation of waves from spherical and cylindrical cavities[J]. The Journal of Applied Mathematics and
Physics, 1963.,14(1):12-23.
Eason G. The propagation of waves from a cylindrical cavity[J]. Journal of Composite Materials, 1973,7(1):90-99.
TR BRI, RN i, 55 At VR A T BB 25 s 0 8 Jy o g [T ). k5 ehti . 1994,14(2) - 182-185.
Zhang Qing-yuan, Zhan Ren-rui. Dynamic response of a spherical cavity subjected to blast loads[J]. Explosion and
Shock Waves, 1994,14(2) :182-185.
X FE A 8 20, VR IR aHE. B BER SH AR FI T 24 BE M FE 2 /Y B 25 B vy - K W [ ], s 78 TR 5 TRE4R 3. 1995,
15(1):92-99.
Liu Guo-li, Zhao Hui-bin, Xu Yi-yan. Transient response of semi-circular canyon under step SH wave: Long term
solution[ J]. Earthquake Engineering and Engineering Vibration, 1995,15(1) :92-99.
Herman H, Klosner ] M. Transient response of a periodically supported cylindrical shell Immersed in a fluid me-
dium[J]. Journal of Applied Mechanics, 1965,32(3) :562-568.
Geers T L. Excitation of an elastic cylindrical shell by a transient acoustic wave[ J]. Journal of Applied Mechanics,
1969,36(3) :459-469.
IR e 43, At UL S AR A L R b BRI FLIR 8 8 00 4 B L) . L3 3% ,1996,17(1) £ 37-45.
Yang Jun, Gong Qun-mei, Wu Shi-ming, et al. Dynamic analysis of cylindrical holes in saturated soil[J]. Shang-
hai Mechanics, 1996,17(1) :37-45.
Forrestal M J, Sagartz M J. Radiated pressure in an acoustic medium produced by pulsed cylindrical and spherical
shells[J]. Journal of Applied Mechanics, 1971,38(4):1057-1060.
Moodie T B, Barclay D W. Wave propagation from a cylindrical cavity[J]. Acta Mechanica, 1977,27(1/2/3/4):
103-120.
Moodie T B, Haddow J B, Mioduchowski A, et al. Plane elastic waves henerated by dynamical loading applied to
edge of circular hole[J]. Journal of Applied Mechanics, 1981,48(3):577-581.
Akkas N, Erdogogan F. The residual variable method applied to the diffusion equation in cylindrical coordinates
[J]. Acta Mechanic, 1989,79(3/4):207-219.
Zakout U, Akkas N. Transient response of a cylindrical cavity with and without a bonded shell in an infinite elastic
medium[J]. International Journal of Engineering Science, 1997,35(12/13):1203-1220.
Feldgun V R, Kochetkov A V, Karinski Y S, et al. Internal blast loading in a buried lined tunnel[J]. Internation-
al Journal of Impact Engineering, 2008,35(3) :172-183.
LT IE , B A AR AT A T AR JE AL B0 3 e R AR LT DL J2E 2T, 2009,30(2) :266-272.
Gao Meng, Gao Guang-yun., Wang Ying, et al. Solution on dynamic response of a cylindrical cavity under internal
load[J]. Chinese Quarterly of Mechanics, 2009,30(2) :266-272.
e SIS R A AR B S R Bl T A B AR R Y TRA T LR P R I R A A LD, R ) A A L 2009, 30(5)
481-488.
Gao Meng. Gao Guang-yun, Wang Ying, et al. Dynamic solutions of cylindrical cavities with the lining under in-
ternal load in the saturated soil[ J]. Chinese Journal of Solid Mechanics, 2009,30(5):481-487.
BREETR L WRISCHR NS . o0 S A0 R e vl R A AR A B R R Bl e R LT ] WL R A A AR AR 2011545
(9):1657-1663.
Cai Yuan-qiang, Chen Cheng-zhen, Sun Hong-lei. Dynamic response of tunnel in viscoelastic saturated soil subjec-

ted to blast loads[J]. Journal of Zhejiang University: Engineering Science, 2011,45(9):1657-1663.



%2 BT A . OB A b AR SV T i A 28 A T 0 8 28 ) 215

[22] Haddow J B, Lorimer S A, Tait R J. Nonlinear axial shear wave propagation in a hyperelastic incompressible solid
[J]. Acta Mechanica, 1987,66(1/2/3/4):205-216.

[23] Haddow J B, Jiang L. Finite amplitude azimuthal shear waves in a compressible hyperelastic solid [ J]. Journal of
Applied Mechanics, 2001,68(2) :145-152.

[24] Watanabe K, Payton R G. SH wave in a cylindrically anisotropic elastic solid a general solution for a point source
[J]. Wave Motion, 1996,25(2) :197-212.

[25] Barclay D W . Wavefront expansion for non-linear axial shear wave propagation[ J]. International Journal of Non-
linear Mechanics, 1998,33(2) :259-274.

[26] Barclay D W. Shock front analysis for axial shear wave propagation in a hyperelastic incompressible solid[J]. Acta
Mechanica, 1999,133(1/2/3/4) :105-129,

[27] Barclay D W. Shock calculations for axially symmetric shear wave propagation in a hyperelastic incompressible sol-
id[J]. International Journal of Non-linear Mechanics, 2004,39(1):101-121.

[28] Durbin F. Numerical inversion of Laplace transformation: An efficient improvement to Durbin and Abatep’s
method[J]. The Computer Journal, 1974,17(4) ;371-376.

[29] R Beyaniy kM. 6w S #0E 1At . 2010,

[30] Watson G N. Theory of Bessel function M]. Cambridge, UK: Cambridge University Press, 1995.

Transient response of cavity in infinite elastic soil to anti-plane impact”

Zhai Chao-jiao'?, Xia Tang-dai'’*, Chen Wei-yun®, Du Guo-qing'
(1. MOE Key Laboratory of Soft Soils and Geoenvironmental Engineering ,
Zhejiang University , Hangzhou 310058, Zhejiang, China;

2. Institute o f Geotechnical Engineering » Zhejiang University ,
Hangzhou 310058, Zhejiang, China;

3. Institute of Geotechnical Engineering » Nanjing University of Technology ,
Nanjing 210000, Jiangsu, China;

4. Anhui Electric Power Design Institute, Hefei 230601, Anhui, China)

Abstract: To explore the transient response of a cylindrical cavity in an infinite elastic soil body to sud-
den anti-plane impact, the general analytical expressions were given for the displacement and stress of
the soil, respectively, by using the Laplace transform. And the corresponding numerical solutions
were presented. In the time domain, the dynamic responses of the infinite elastic soil to the impact
load along the axial of the cavity were analyzed., and the computed results were compared with those
from the numerical inversion proposed by Durbin and the static results. And there are some under-
standings of shear wave propagation as follows: the stress and displacement of the soil can increase in-
stantaneously when the shear wave arrives here, then decrease gradually and tend to the static values;
the shear wave spreads outward and attenuates along the radial directions, the attenuation rate is low-
er than that under static conditions.

Key words: solid mechanics; dynamic responses; Laplace transform; cylindrical cavity; anti-plane;

impact load
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