F39%E F1 b = Wt 3 Vol. 39, No. 1
2016 41 A JOURNAL OF SEISMOLOGICAL RESEARCH Jan. , 2016
P ANTHREMETERN AR REIR
R, TAA, kOE
(1. KREMT R @ TR, 107 KE 116024; 2. KERF R BB-SHFR TR, L7 KiE 116026)

BE: AR TR RS — ksl A BRI A5 R P B AR BAR . T B0 TR S A T30 B e
A BRIGH R RSBk AR R TR AR o RS N T R0 ik BA T fESCBE . TR . AR Tk

SEUEAL, RIS Bl (R R — Fob T B
HAE TREURR 70T 45 75 THLKE AT W ) L it
KGR RN TIS MR TR,

HESES: TU432 MHERFRIRES: A

0 5%

AR, B ol B B AF QR TR Y
Ui, — BT 2875 18 i 752 I A T R ity 66
MfEsE (CARATEEIE) 0%, 8 PR EhH - ik
AR E AR BT g B sh i (B RS, 2002;

4 J1, 2009; Todorovska, 2009; Kausel, 2010;
Lou et al, 2011) , HFiAy BRICIT 2 i e 4 ) —

MRS 3 AR EAE )8 i B, AR R
SEECU NS L SR DIR R/ E 1 € NIPC S AN
R AR 2 IR 58 s 5. A TC IR S8 rh BT
ABRDCI, I 7 3 AR Tit i N\ Sy Ak B R 40 3
& F ((Wolf, Song, 2002; b i i, 4 U,
2006; Hatzigeorgiou, Beskos, 2010; Du, Zhao,
2010; Ghandil, 2015) SE#E#IEIE
IR b e ) 68 Sk BELJE AKIE 3K 2 21 TSR Y 322805
o IEWRE CHBCE N T F, 450 5L Al 5
F7 A MU A N T A Bl e i sl 2 i 1 Bt
HATCRREL, Yo TR HER S5m0,

FET S e B A N T R R E ] 43 Sk I
ZABIRAY 2 R N T AR EA TR, )&
PN BA SR & s NS, B
Wz (FEB 1%, 2006) , AR SCIF I A K
SPEN T RS TR AN T R iy —Fh, @
JRtR N T3 B AR T a3 S L A RN T3 B AR A

Behnamfar,

« W BHE: 2015 - 11 -16.
E£WH.

[ R 8 SRR & R R 973 T H  (2011CB013605) ,

o BEF RSN T 20 B R AR AT BROTARAE F 9 HT H sk,

45K — IS JARTEAR R 3T sh
XEHS: 1000 -0666(2016)01 -0137 -06

( Kausel, 1988; Wolf, 1986; Higdon, 1987,
1991; Liao, Wong, 1984) 55 fi%I A Tk R &4
o DR N T FAAF T 20 B0, 7T g

zmﬂﬁ@%h,#ﬂﬁﬂﬂﬁiﬁﬂﬁ$%
ey N N i FAE A BRIT AR 43 J7 B R E
AN T R R TG (A& )4, 2006) .
RO, AR5 s A BRIT 70 B vh s g BN Tl
BAEEWN A WA T30 A 45 R Pk
N F (Jiao et al, 2007) . A5sdkin 5 (Liu, Lv,
1998; X &k ¥, B E A&, 1998; X &k %,
2006a) . KRN T SR BA Y E
Wi, R RUE MR, AR AT
FEIE T A& 2 I ) BN 1 AR 43 B
R SRS

VTAER, WFFE N GOSN T A B
S H#T T REVSE (RIS, 1998, 2006a,
b, ¢, 2007; FEH T, XIdndE, 2004), I HiZJr
BEAEZ A R RSB, JF A T AT
FLik e (kg Ty, BEE, 20065 4% % 4, 2007;
SRPEZESE, 20085 FEFUHTSE, 2013) . i TR HLE
ANTIRIT k2 21 8w A R IF 588/, Kt
5T FEAR TR 10 48, H AT e H A Rl A BR
TUHA v i e 2 AH I B S AR LA DT W, X
ZEVCTT N DR TRE v FEORG s N T A Ok T
PRIXGE, S 3BORG 5P N T30 57 52 b AR v i iz H]
5 H IR AT T I FEAR AN XS B e AN SCER IR 1Rl B

K A RBL 2R U (514780741) FlHh s

FHEABIINY 55 2 BT BT H  (3132015225) HRE5E0) .



138 SIS T 39 &

NTHAITER O R, B4 TR rE N T34
FAEZ R 1A BRIC B B0 b B B R, O
TEMEERE 4R Hy TR SR N T3 R A A FROGITH R
HITRANHEMARESRE,

LT G N IS A R i 9 S oS S RES

R RN Tih A 8e (RS, 2002;
Kausel, 1988; Wolf, 1986; Higdon, 1987, 1991)
R, AE R B RIS N T B Lysmer 1 Kuhlem-
eyer (1969) $2HAyRPE N Tl A, ARSI M.
BoS, R8Tz e N . HRE N TR
AR NS IR D e i ) W Wi, 22 T 2 T R
PSRRI BE 77, DRI A 7 RO RS i Pk ) A, B
FEARSA T VE TR 7T RE & AR AR RS . e IR DL |
[A] @1, Deeks £ Randolph (1994) . XI5 A1 5 =
R (1998) FEFATE % 09I 2h Jr FEE ST T 4ER
b N Tl 5
L1 #hsgfih REeTse

A o3 A S BELJE 5 e 14 30T 375 U8 2 ) T
DISR BB AN A AT W A 3155007 1k o b i BT
OIFTIREA BT, TR R R A A, (X TR B
TTRERISN ) 50 A, AR A BT B O7 5 e AR
5 51K S N T30 B B v BA AR 38 1 5
FHPEFNRENE, Jr R T RS 5 50 bR TR
L1 ARy N T 5

Rl N T30 A A BR T 43 i vh — e ml LA S5
ROHTERIBU N TR S EIF R sE (K) -
Je (C) RGL, XFPbIRI7 vk RIPR A 5 Rl sk A
Tih5,

TSR 35 T 4 % R 2 BB 4 5 ) 4R R o
PEN T PR T2 a5 (A ), Al st N T3 7t

C

=

PRI ZECK R . BRILEI AN T RS oy 5
ooy RPN S N T B i) s I B R G A TR
BT S 45 = et N Tl sy, Horh o
HHERGEWHSEN AR (Al kS, 2005,
2006a; Liu et al, 2006)

G

Ky = ay ?A, Cy =pcpA;
(1)
K, =ay %A, Cy =pcA.

K, Ky Ky BB SUIRNERE, Cy. C N
BELJE 7% B 325 1) 55 U1 1) BHLJE R 5L, G A o BY D) s
i, o ey A SUEE P U, p HEE, r A
BENTHFROIEE, ay. ap KI5 YR 5
PENTIAFAEE R B £ 4Emh, oy W&
W BUETEREE 0.8 ~1.2, ay }0.35~0.65, &35
A (2007) HEEEL ay =1.0, ap =0.5; 7E =4[]
B oy MEEBEEEZ 1.0 ~2.0, o, B 0.5
~1.0, &5 (2007), F7ksE (2012) HEHE
ay =1.33, a;=0.67; AFIRMZEEITT SIS
TR o X6 T 1 i A PR T AU i 4 B AR B
SR SE N T 5L, A Yk uk = LA oh T
SR BT A5 T A K s AL, E IR
XUAHIE (2004) iF—2 4 T B2 Hh 3 b A R A
B e - R RS G % (2004) 42
T R R Y TR D R s N TR A
1.2 SEsk—Eohsibe N T A

X AR5 (2006a) 1 HELE Rk gt A T30
FEEERE L, B AR BOR e N T B K
FHITHIT R k. o () AN T
PR A R B ] 2 BT — B th 25 (E ok A
AL F R EE R, R S P A R T

A1 =% (a), =% (b) £ PHiEBEATS LR

Fig. 1

Two (a) and three (b) dimension models of concentrated viscous — spring artificial boundary
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Fig. 2 Basic procedure of viscous — spring artificial

boundary realized in finite element software
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Tab. 1 Application of viscous — spring artificial boundary for finite element software
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Research Review on the Application of Viscous — spring Artificial
Boundary in Earthquake Engineering

CHEN Baokui', WANG Dongsheng’, CHENG Hu'
(1. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China)

(2. Institute of Bridge and Road Engineering, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract

Research in the viscous — spring artificial boundary used for dynamic soil — structure interaction problem etc.

was summarized. It reviewed the realized method for viscous — spring artificial boundary in finite element analy-

sis and its application in engineering. As a whole, the viscous — spring artificial boundary method which is an

important method to solve near — field wave problem can be applied conveniently, and its computational results

have the advantage of excellent accuracy and stability etc . The viscous — spring artificial boundary can be applied

widely in seismic analysis of engineering, when its theory and application for finite element soft become more

perfect.

Key words: viscous — spring artificial boundary; earthquake engineering; structure-soil interaction; near

— field wave motion





