%043 % B 1 %

2011 £ 1 H

Chinese Journal of Theoretical and Applied Mechanics

= Vol. 43, No. 1

Jan., 2011

AR ERUN—MEXTE
— FEW ALK g
W 2 BRI

*(H E R R TR 2B, W/RE 150080)
T RE TR A M TR 2B, W/RIE 150001)

FE X BURA B E D S i BB, T A RSB S U R AT P R, S TSR A —
AN I 1) P9 ORI, bRt T R A TR R R B S T R S KB HE A SR — R T ek, S DO R BT
SR K BB HE A KOG BT, A TS B Y i #E 20 KON BE Y G e B R U B i A
A AR AR X RA R SIREAENRE, EAEmERTRERN. B, @ HEi

JoH 5 X — DG TG 77 58 FA RS BE AT AR RE 1
XA
HESEKS: P35 XEERIRME:. A

51

i1

WAk B AR X 519 BT AR B e sl BT =, R I
HEE R AR R - EEOP RS U e
B s BB S, B RAA B ouEA R 2=
HEAR. AW —TEAZHEH B8R Z H A
NNKBA I R ERE D TR, ETHIE
FPE (locality) SR 4R P BTV BR G BR 5835 15 € #9
B3 RA T i —ME S E R S O [,
ARICHRT BT #0077 AL A — BB R R T 4
7 B X R B i B 0L 5 20 EoREET
Legendre 1E32 % T 2 & 71 (3% ook R H i — 2P
BOE T IR, I ESTZ N T A i R TR
RO I R, R SR A R B P RR T T DL R R B 4
P o 7 8l B AR R AR AR T A 5T | e
25 [) B WU T A9 B W o 7 RR AL SR B R LR
AR 2> 73, B2, Newmark-0 75, &
WEHFFEA SR ADER. (56 BE [ B 4032 5 3% B s vk
SR THEERER BT R B x—RY
THESR MR e M2t — BT 5. AR ESIEE
R B I 35 s BB AU A IR IR AR 2 N, JEHAE
Hu A TR 2 . TR R R A R 22 2 i KRR
2009-09-07 #e 2% 1§, 2010-06-08 W E| & Bifa.

NEHS:

Vesh Uik, mHRBER, BaU@EAK, Himw

0459-1879(2011)01-0154-08

FH 20 3% 1 Bk 3 (heterogeneous scheme)!9710])
HRr 2R B S WA R TR X, X aE A
SAERAMRE AR RS, AR
RIET R TEM BN TS H e, XK HTT
TP gE. R, Zahradnik Xt JURNE A ) 55
e 2 ORE BEAMr 1 DU 24 B4 SR TE P AT T RS
B 3 b 0T AT R RS BEL A — B, H X4
BUor R AFAT T A% RS E B, Gustafsson
75T P i B N ) A8 B AR N B, FIAE B IE
i RR R LT — 4 ik 7 FR I I 2ORg BE 4 04 DU B
S A (12, a2 ot SR AR AL B R B IR —
B UL s, SRRk AR BT S B3R R 2L 4 5
T A7 76 7 55 2% A 1) o 014

SCHR (4] M\ U2 A R Je B R 39 5t T R A G )
7 A% 5 ) FR) PR SECTY A AE — 1 I ) B P9 B RS A L
Ko, PR TR AT X P T R A SN T
A 3CHE FHE 7R B 5 B R A USSR
w3 e X R S IV R A T WD R SR T O B B R
OB R T — 4R, 5 iy T RS BE R 5 30K [4] BT
PR B P B HE 2 SO IE BT B — B, O B
#, il BEIRRRR T2 R, DR

1) o E R R TR S RS BT R AR L 45 3 B IR (2008 B012, 2006A02, 2008B010) Al [E 5 5 R AL ¥ 34 E AP (90715038) ¥ B

HH.

2) E-mail: xiezhinan1984@hotmail.com



1M

SRS WS R BE R — A BTk —— SR A s 155

FAAE B T 2 U A BLS BUR 2 AR T S B T LR
TR, ACHRWaALWMT: 51 FiHE T
R I [ 5 P ST R HL A 3 L E R 9 B SRR T 8%,
F LR A S B — AR 0 B R R, AR b
fifl b 25 Hy T S R O B SR T s 4 K T
TSR, 52 W R R B AL R,
TBUE T S AN A BT RO BER B — Bk, A TS
—Ht AR B3 TARBERRLER, BET
VO ETT R B BERAREE.  SORX I 52 AR
TG

1 FESBESIN

AT E SE TR HE T 5 R A 2UR B,
R 5 DU g B PR AT SR T T 0 A s 2 =K% 491 1 W A
TR

1.1 HESETSBEAXMIRE

B 1 AGRERSNRERRRE. BERER
Po P05 38 53 50 A9 1 B ¢ FH ¢, RS A0 FLHE BT
ARSI A u(z, t) T u(x,t), & AAIRK R, t A
). AR — B, B R R Po A T A86R 5,
Ot =0 MK u(z,0) Flu(x,0), BEE N Py 72
t = At B2 w(0, At) FIEEEE u (0, At). ¥ Az
ANT R R Po ZEAHSB ST K B REE S, KIS el A
FEHE, # At < min(Az/cj, Az/cjyr), W u(0, At)
Ml ug (0, At) BURTAE A Po 488 [z < Az BB
P ST B A 06 6 B B BE w (e, 0) Fl we (2, 0), 7 51% 48
B2 2] > Ax b4 5T M BT A 46 L A FH R G
K. B, s R Po 75 WL KT — B % B33 3 i
B, AR Po R4S A AT E ALY P, FFSRA
TSP A EEE RN B A RN RSN
SRR AR, ETx 88, SR &

B 1 RSN REEREE

Fig.1 Schematic of model of uniformly layered medium
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Fig.2 Schematic of a 1-D irregular grid
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AN EXPLICIT METHOD FOR NUMERICAL SIMULATION OF WAVE
MOTION——CONSTRUCTING RECURSION FORMULA FOR INTERFACE
POINT Y

Xie Zhinan*?) Liao Zhenpeng*
*(Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)
T(College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract In the paper, the analytical solution for interface points in a short time window is firstly deduced
by combination of the finiteness of wave velocity and solutions of Cauchy problem of wave equation, then a
method of constructing a high order explicit recursion formula for interface points is provided for numerical
simulation of scalar wave motion in uniformly layered model. To illustrate the main point, an example of
constructing recursion formula for interface points presented in a piecewise elastic bar is included. Second and
fourth order recursion formula for interface in time and space are provided and consistent with the current
stable explicit formulas for interior points. Like heterogeneous scheme, the scheme presented in this paper has
the same advantage of easy programming. Finally, the accuracy and stability of the new scheme are validated

through numerical tests.
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