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B RO 2 h SRR H B R 40 S FROTRS I GE B B B R, AR S .
MTF AN T e R4 IR 22 R 6%, 5 PML AN THIH R=10 ", 0=10 B} 2535 5t
DRZEAH Y. R G AR 5 R AR v 1 T AR A [

http://www.dizhenxb.org.cn



650 W= % i 29 &
() — fiHTAR b — MR
R PML, =10, R=102 0.04F ----- PML, §=10, R=10"?
»»»»»»»»» PML, 3=10, R=10" < PML, 8=10, R=10"
----- PML. 6=10, R=10* ----- PML, =10, R=10"*
-—-— MTF 0.02- —_ MTF
T
. PR
= N
-0. 02
. . L L . -0. 04 L L L L
0 5 10 15 20 25 30 12 13 14 15 16 17
t/s t/s

B 11 F nt iR g, () BHARRENZ; (b) & () H ke L AE P HICK 1) st 72 i 2

2 T I G P R AN [ B ALk A B A - A AT R R 22 B R 28 X

AN T & h=0" h=1 h=5 h=10 h=20 h=40
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PN T3 A W BE RO AT T T 13 B LU T 454,

1) PRI T3 5 R A 5 22 1 2 BN R [] . PMIL A T 300 S 3 20 A 3 3 114
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COMPARISON OF PERFECTLY MATCHED LAYER
AND MULTI-TRANSMITTING FORMULAR ARTI-
FICIAL BOUNDARY CONDITIONS BASED ON
HYBRID FINITE ELEMENT FORMULATION

Li Ning” Xie Lili"? Zhai Changhai”

1) School of Civil Engineering , Harbin Institute of Technology ., Harbin 150090, China

2) Institute of Engineering Mechanics , China Earthquake Administration s Harbin 150080, China

Abstract: The theory of perfectly matched layer (PML) artificial boundary condition
(ABC), which is characterized by absorption any wave motions with arbitrary frequency
and arbitrarily incident angle, is introduced. The construction process of PML boundary
based on elastodynamic partial differential equation (PDE) system is developed. Combi-
ning with velocity-stress hybrid finite element formulation, the applicability of PML
boundary is investigated and the numerical reflection of PML boundary is estimated. The
reflectivity of PML and multi-transmitting formula (MTF) boundary is then compared
based on body wave and surface wave simulations. The results show that although PML
boundary yields some reflection, its absorption performance is superior to MTF boundary
in the numerical simulations of near-fault wave propagation, especially in corner and large
angle grazing incidence situations. The PML boundary does not arise any unstable phe-
nomenon and the stability of PML boundary is better than MTF boundary in hybrid finite
element method. For a specified problem and analysis tolerance, the computational effi-

ciency of PML boundary is only a little lower than MTF boundary.

Key words: perfectly matched layer; multi-transmitting formula; elastodynamic wave; ar-

tificial boundary; hybrid finite element
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