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%OW Oy=wN pY=L 13 |x]@=Q '|w=UD CU=Q
F 1:UN = RN + U inc:

N
(13)

%O};|t CUOx@ 14 |x]@=Q R= RN 'u; QO xm

RN = �
N�1X
n=1

(FN+1�n:Un) (14)

=Q � RQt Q@ T=tt K]U |wQ Q@ OQ=w VvD w u=mtQ}}eD ?}DQD x@ ti w ui "Ov=xOt;
|xDUy uOw@OQivt R= xm 'CU= |oDUw}B=v |xOWxDN=vW ?} Q[ cij "Ovvm|t u=}@

%CW=O s}y=wN =Q 5 |r= 3 \@=wQ xawtHt |iQ] R= [18w16]"OwW|t |W=v T �ij
Z
AB

�Z t

0
�
U�ij(x; t; �; �):ti (x; �)�T �ij(x; t; �; �):ui (x; �)

�
d�
�
d�=

�
Z
BA

�Z t

0

�
U�ij(x; t; �; �):ti (x; �)� T �ij(x; t; �; �)

:ui (x; �)
�
d�
�
d� (3)Z

CD

�Z t

0
�
U�ij(x; t; �; �):ti (x; �)�T �ij(x; t; �; �):ui (x; �)

�
d�
�
d�=

�
Z
DC

�Z t

0

�
U�ij(x; t; �; �):ti (x; �)� T �ij(x; t; �; �)

:ui (x; �)
�
d�
�
d�

� = �1 [ �2 [ �3 (4)

cij(�):ui(�; t) =
Z
�1

�Z t

0

�
U�ij(x; t; �; �):ti(x; �)� T �ij(x; t; �; �)

:ui(x; �)
�
d�
�
d�+

Z
�2

�Z t

0

�
U�ij(x; t; �; �):ti(x; �)

� T �ij(x; t; �; �):ui(x; �)
�
d�
�
d�

+
Z
�3

�Z t

0

�
U�ij(x; t; �; �):ti(x; �)�T �ij(x; t; �; �)

:ui(x; �)
�
d�
�
d�=

Z
�

�Z t

0

�
U�ij(x; t; �; �):ti(x; �)

� T �ij(x; t; �; �):ui (x; �)
�
d�
�
d� (5)

u; QO `k=w VvD R= w CU= \}Lt RQt 'xLiYs}v O=R; K]U 'uoty p�=Ut QO
u=wD|t � RQt QO � |x]kv Qy |=Q@ =Q xOWQmP \@=wQ =Pr 'OwW|t Q_vhQY

%OQm |U} wvR=@ 6 |x]@=Q CQwYx@
cij(�):ui(�; t) = �

Z
�

Z t

0
�
T �ij(x; t; �; �):ui(x; �)

�
d�d� (6)

|Q=WDv= (uinc:j ) |xir-wt 2 x@ pm u=mtQ}}eD xm OwW|t ZQi|}xRQr |Q=PoQ=@ |=Q@
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=yxQiL uQ=kD RmQt QO u}vJty w wrkwO |=ypvwD |q=@ Q@ `k=w u}tR K]U |}=Hx@=H
"CU= xOW xO=O u=Wv 2 pmW QO 'SV G=wt= s�=k Q=WDv= QF= QO u}tR K]U QO
|@ wN j@=]D xm 'CU= xOW xU}=kt [24w23'9'7]C=ar=]t |NQ@ G}=Dv =@ pY=L G}=Dv

"CU= xOy=Wt p@=k QwmPt C=ar=]t =@ Q[=L VywSB G}=Dv u}@

"u}W}B C=ar=]t =@ �u}tR K]U |xOWR}q=tQv u=mtQ}}eD |}=tvnQR@� Q[=L |xar=]t G}=Dv |xU}=kt "2 pmW

32

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

3/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt

a|
UOv

yt

"\w@ Qt |=yQDt=Q=B x=Qty x@ VWwB uwO@ wrkwO |=ypvwD |xUOvy "3 pmW

"Qm} Q Gwt |x} Qwi h}] w |v=tR |xJN} Q=D "4 pmW
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%CU= KQW u}O@ Oa@|@ ?w=vD |=yxQwO |xOwOLt �
w (2 � P3 � 4) '(1 � P2 � 2) '(0 5 � P1 � 1)

(4 � P4 � 8)

`k=w (x=a = 0) u}tR K]U RmQt QO |ki= |}=tvnQR@ \UwDt Q}O=kt "2 pwOH
"DV R hrDNt |=yC@Uv =@ |v}tRQ} R |=yxQiL |wQ Q@

DR = 0 5 Oa@|@ |=yC@Uv
� Oa@|@ ?w=vD |=yxQwO |xOwOLt

DV R DHR
P4 P3 P2 P1
2 57 0 4 1 06 0 77 0

32 34 0 39 1 07 0 79 0 5
2 04 0 42 0 92 0 77 1
1 39 0 6 0 89 0 8 2 5

0 91 0 57 0 47 0 25 2 5
1 16 0 56 0 7 0 28 3 5 0
1 09 0 67 0 57 0 25 5 5

%CU= KQW u}O@ Oa@|@ ?w=vD |=yxQwO |xOwOLt �
w (2 � P3 � 4) '(1 � P2 � 2) '(0 5 � P1 � 1)

(4 � P4 � 8)

=yCWwv=B
1. boundary element method
2. multiple boundary
3. Elastodynamic traction
4. Isoparametric quadratic boundary elements

5. Jacobian of transformation
6. enclosing element
7. Ricker wave
8. free �eld
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