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12.1 mE

AR HERE TR S A T R R E S B R BHIR E REETIER - Haris [?7] BLIM
BIEBEATILRIRE - Petyt Z[7, 7] WLIRERITRESNT - 1B ITRETTH » BB
SrER  BRITHREERITFE AR (boundary element and finite cell method)[?, 7] » DIZE
I 2% (Helmholtz) J772 B g hy BERERU B IEIE e RIE [7, 7)) RS rE Rk
27, 7] R 5 AR CF 1 (dual reciprocity method) [?, ?|EEZ% 8] 538 5t 3R 2k (multiple
reciprocity method) [?] - SR/ LA R AT - S EE R IER B ME - JREVE EFRIERA
HEES A B AT RN - BREENEEAESR =2 RTE 2RI - 18
W B T RS R RE B RErnRBOIEXBE T ER - HEBEIEE K
& (ERHEEEREEN T ) HENRAERAHERNEN (FEREEERER)  MHER
AR RRE - SRR ERYRROTE - A ATERE?, 7] ROk MR BeA?] - & RAME
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BeT7 v BB FOT A A ARG i — ENRER RN JHESMEEY 0 KR A
FEFIUREA SR A M E AR - LA 0 BREAYE[?, 7, 7, PIFTIR IRV BB AR
&4 772 (dual boundary integral equations) » B 5 il i F 7E $2 46 & 3R b8 SR Ay 38 FUE RS
o SRR TR [7] - R RY 2R [ 7] S B A S B U SRR 7] - B (Z0BR(7)
L (7% ) A 2ERB IR 5200 - fER ARSI DAHERE - 1 DUSHERE R
ZERE SR BT TR - DR EARZ 2R ESMNE 7, 72,7, 7, 2,7 A
HBE R PR BT R B BOEUAZ R B (7] - IO ZESR[?] ZhF5E » B Bi MRM T8 B
LK B B UL bR B BT » B8 A SO A I U bR B B O RB T - SRR B AT A R
MRM fEEZ #E35 - ([HO5KE B E K MRM J5ik R & 38 AR AR B (R L R R - AR STIR R
R =R AR IR - W B =52 T DU -

12.2 BUFHERES R

R R P b B B T R

1 O%u(x,t)
2 )
Vau(x,t) — 2 o

Hep o u(x,t) REEEE > c R - f(x,t) REBIRE - D RBFENERSK - ZIEFEE -
FESERIRE W L T R

= f(x,t),x € D (1)

V2u(x,w) + k*a(x,w) = 0 (2)

Hrb o a(x,w) RIRREBRE - b R > ER P AFEERRIEBE (k =w/c) - R T EHE -
AL, u(x) B U(x, w) « EAMRU (x, s) 8 L(x, s) 73 Bl L =B 712
V2U(x,s) + k*U(x,s) = 21 0(x — s) (3)

do(x —s)
on,

Hrp - 0 Ry Dirac delta pRE - n, RelRBEAUEMR R - B (77) B EmWX (77) 8(77) -3
SIERS RS ZEH > AR A RS BB SN SR e SN R 5 S BIFRRATE ¢

V2L(x,s) + k*L(x,s) = 27

2 u(x) = /B (T(s,x)u(s) — U(s, x)t(s)} dB(s), x € D (5)

o t(x) = /B{M(s,x)u(s) — L(s,x)t(s)} dB(s), x € D (6)
Hre o t(s) = %U—T(LSS) Foir BRBAGLIA MY - B x HERES - IS 28 B R EHEE R E
JiE= - R

a(x) u(x) = C.P.V. /B T(s, x)u(s)dB(s) — /B U(s,x)t(s) dB(s), x € B (7)
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a(x) t(x) = H.P.V. /;9 M (s, x)u(s)dB(s) — C.P.V. /;3 L(s,x)t(s) dB(s),x € B (8)

Hep o afx) RFEx BAFE A (AXECPEER - ax) =) » C.PV. RRMPEEHE
H.PV. FoRFZREME - U (x,s), T(x,s), L(x,s), M(x,s) 5031 F B AR BB 012
RA(?] -

Tl BR [ 7] 68 2 [ 7]55 i WY 98 3% BAE B B0k 2 ) 5 v T AL 1S i A R B R S R 8 T
FET B EIRTNE » KA A RS 6 5 O BEIGRE - TE A% A
B EARROKE - By

YV (k
U(s.x) = ”of(r) (9)
k R
T(s,x) = 5V (k) 22 (10)
T
—k i
L(s,x) = —— ¥ (k) 2 (11)

Y(l) k Y(l) k
2 ( T)yiyjnmjﬂL#nini} (12)

M(s,x) = k—ﬂ{—k

Hrf o VU (kr) RS 4R%EES n [ Hankel s ( HD (kr)) BIBEER o r R BB IR B: 2 AU iy
PR > n RURBERGRRIBECE (RO E - N REBENERARZE O ROE S =5 e
b PaHE A A SR B B - T LR BUREAR - BURZ B A S IR A 8 7] -
TRENKE (77) RBE IS

o0

U(s,x) = Z(—k2)jUj(s,x) (13)
§=0
Hrp
Un(s. x) = Inr) +7 -+ In(%), j=0 (14)
Ujls, x) = 4F;(In(r) — §;) + Fy(3 +In(5)), j=1,23,: (15)
|
7= lim (3~ n(j)) (16)
J—00 =1
7'2j
b= G o
i1
Sj=3 7 (18)
=1
= (?7) %ﬁ%%ﬁ%%ﬁﬁ%Zﬁ%%ﬂl@#%%@%&ﬁ%ﬂ?] T B2 58 56 1Y % 8 5
AT 2 R B 5e 2 FH R (7] o A% BRI SR W BB AR 2 2R O BB AR » Bl U(s,x) =

U(x,s) » T(s,x) = L(X,S)EﬁiM(s,x):M(x,s)o
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12,3 2785 HRVEERBIL

ARCER UL - R EHEE RS T (77) B (77)  BEEUL - S EIEEE ST
LR TR RERAT ¢

[T(AN) —al] {u} = [UN)] {t} (19)

[M(N)] {u} = [L(A) + ] {t} (20)
Horp o T REALAERE A = K, FUW] [TV, (L) 82 [M(N)] S5y 36 U, T, L 82 M
e 38 TR 5 FTRE RS « ARSCIAE MR 2 (objectivity point of view) % s By
B PR EIR 25 BER - B R ML - e R - IR
BB SRR 43 B FRE > 3R IEMRSY » BT BN LRI > Mz, £ 0 Ry, # 05
SR E RS o BB AR TE RN 0 Bz, = 0 By, = 0 BT > HAERERE -
el x, =0,y =¢> B e BEMNO -
L R SA AR 4 BT 4
(1) U Bk EEHRU B

T oS o
Us =5 [ ¥/l = 92 + y2)ds . (1)) (21)
CEESE Y A
0.51
Usi = Tim v (k\/82+62)
2 =0/ 051
kl
:§{Y0 (5 l+/€/ (Y (kls|) |s|ds} , (i no sum) (22)

(2) T BB TERTE S Ty

wk (05 )

T = - b/, — 5)2 + 112 ds . (1] 23
! 2 Joom ! e = u) (2, — 8)2 +y2 s, (i#)) (23)
Ay EA I Ry
ik 0.51
P Vo2 L 2
Ti = 2 lg% 05lY1 (k § +6)\/32+62 i
=m, (ino sum) (24)

(3) L B2 TERTE 53 Ko
L= wk qosl YO (/s — )2 + 42) (z, — s)sin(¢ — 0) — y, cos(¢p — 0)

2 J-o.s51 (2, — 5)2 + 2

ds , (i #) (25)
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0.51
I V32 & &2
Ly = lim (k‘ s+e)\/ms
7rk (—2) €
=y \/E7rk\/s2+e2\/s2+62
= —m, (i no sum) (26)

(4) M BB TERRE S Ry

(1) 2 2
k0.5 Yo (ky/(x, — 5)% + 2
Mij = —7T k 2 ( ( ) 4

(=) {(z, — s)sin(¢ — 0)

2 Joos (x, — $)% + y?
Y(l) k —5)2 2
—y, cos(p—0)} + 1 (hy/lor = 9" + o cos(¢p — B)ds , (i#]) (27)
(z, — 8)> +y7
R Er A Ry
k0 Y (kY ) YO (kv/=s% 1 &)
M = 7£§6/0.5l ke NS )(_6) LY B
= T v O ED ek [P Ol o ) o sum) 28)

= (7?7) 2= (?7) BHRRAVIER M2 - SR m i A o ik B B RN A -

2.3 FRE AR E

RATE R &SRR - A5 DUT =R AN [A] 538 5 14 HO i B ok B0 R BUE R RE - 2R
(a). Dirichlet 3@ 5t ffF : ANBAET <@ 5 - BIERAES R LR EE (v = 0) K255
HARA SRR TE% - IR =

[U(k)] {t} = {0} (29)

{[L(K)] + ol 1]} {t} = {0} (30)

(b). Neumann 32 © 0522 WM & AR BB T IAGE R - BIfEAE R R 2 S By
MO E (t =24 =0) » BB REAERAREERES TEE > BUTR

{[T(F)] = al1]} {u} = {0} (31)
[M(F)] {u} = {0} (32)
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(c). Robin SFRELE © ATERMY 2 W E A1 RHE T 5 3 SRR 0 BB+ (B4 u + = 0)
BSOS B R R BT R

{[T(F)] = olI] + [U(K)]} {u} = {0} (33)

{[IM(K)] + [L(F)] + all]} {u} = {0} (34)

DUb & o B0 i RE Ry FR AR S U A I - A5 AR e 3 U AR SR LA [P R R T ERES - A&
XARLUTHI A E B HAREAROR G R AR - B Pt [7] - Yt 2 [7]55 2 6 FT AR vk
* SEHR T IR AR A R AR A ROR AR S A B AR MU R A T FU SN - T IUER?] - &
#% » I PR HTIIS ER BAOEE - Bk B AR (R 2 R385 5 B L SR AR o
SECERE » CEATAIR AR BEE L TR R [ Ik SR AR B F R P R /N i+ B

12.4 SRILEF 2 BEEL R 2 R P

AN SRS HE - JEE RS N EREER G KRG B A BRI - HE
EFBAE AN B =R - SERk AT Ry B R EOERE - R A AHELRRYIE DL - RIYRRR
BT Ry - TR D GE B AR - IEIRF TR A AR TR B 28 — 5 » EREs ¢ $REE5E J 25T
FRHRALB S - MIEHERE DGR E —5s ¢ B35 7 @7 =UMIK 5 fE5E &
fehk - fEAHMHZE SR - RS R A T R A AR - R RELR SRR 5 @ 1R R =
FoEH 0 BTN - QIR SRR E B L - RS < B AR B SR B AR
HIRJERE -

ARSI U R oK B B R ROR M AR SR B AR AR U > PERERAR < FIRE - ARSCEE
FELUT =32 7Rk |l

LR AT 70 B4 2N RS AT S KRB IRM A LL# - A RE AR Z R - BIR AR -

HRAVTIR - R RE S H IE R RFEUR -

2. BB < R ER R E AT R EIUAR - | HHERRE - BB AT SRR

TR - AR EIRF - B2 L 228y B AR - HARRIR B AR 4 -

3. R EHETE 7 A B R SUAT SR B AR AR E1 25 N8R ZsUF SR BNR AR 371 2L

Neumman Ed Dirichlet 25 64 & # -

{T(R)] = o]} {ur} = {0} ; {UK)} {tv} = {0} (35)
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B

[M(K)] {un} ={0} 5 {[L(K)] + o]} {tr} = {0} (36)
TSR A5 L SR 03 R B DR (e uyy Bty ) ASTESUE ([{ur}]| = 1 [[{un}]| = 1 58
(IHtodl =1 [{te}] = 1) &> BRABEE SNSRI > "RERBREZEE > o, eu
Bl ey » e SPAANE ¢

[M(R)] {ur} ={er} 5 {[LK)] + oll]} {tv} = {ev} (37)

iy
{[T(R)] = oll]} {un} = {em} 5 [UR)] {t} ={er} ; (38)

EXher ey 2RIRRE UT A LM ABEHNGRERE - &%k > TEDEE L BEE
Rer oy M Ein LR RR TR - HFTHEAOIR R I AR - (5 R3S U 5 i
BEE AR - FTDARMIE & 1 8 2 BJ5vk > BURFIEERRER S R H H R -
TR i By it 368 9 AR B (R B

12,5 GFEHER

AHILLS SR AR ¢ Ry 340 m/sec » AT ARG B & R 5t 2RI E S 1 AR
BB 35 RUBAR BN o DRI A TR T R 0 T AT R A R IE R -
BRI MRS T HEIE T A R

A2 Fr > BEEMR T e =1m> b=1m > Hrha BERE > b BT -
Dirichlet 35 ffF » T SR 15 AT AR B ST 5 B 3R 80 $RBS BT R TSRS IR » #6540
#1 Fir - £53-(a) BE53-(b ﬁ%%T%UT@UWﬁ&WHﬁZEE%EFﬁg'%’

()%%ﬁ%Z%ﬁ%arﬁ§'§4 (b) SBUEEHER S (77) REH MR
{m}wmﬁmﬁxf0ﬂ§@WW%ruw)*%%ﬁﬁi{w}ﬁmﬁmﬁxﬁWﬂ
S BORR N B2 R (o, ) W
BB HERR L PR E

P55 FiR o BB ZERIR TR a = 0236 m> b =0.112m> h = 0.0 m » Erh h BB
HIESEE o 5% Neumann SBSLEEEE - RIS - MRM « ABAQUS 722 - B ER#EE -
R STITHE IR 80 $RB WOT TR TR IR - W13k 2 Fw o RSB E Y S > SR
H7%6-(a) BF57-(b) ZHIBT SR LR 6-(a -(b) 43R UT B LM ik
m%%z%&%gfﬁﬁ"%@ckﬁﬁ%Z%ﬁ%E@ﬁﬁ"%¢®ﬁﬂﬂﬂﬁﬂ%
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X (77) i {un} EBULARAR (77) 882 (27) o {ur} EBULARAR (77) FHH MER
IR (cur, er) 9
BHIZ SRR (EERE) Bz

ZZ[I%% s R8I Ea =0236m: b=0112m:> h=0.056m*» e =00m -3
R Neumann 5B  7T5R73 MRM « ABAQUS Rt + BEBRs S B A S/ B3R F 100 42
HBOTTHEIMR - W15 3 FiR - F58-(a) B88-(b) KA SRS @S AR ERA (&
TR B TR (SRERR) FHEEII LR 5 B T $39-(a) 29-(b) SMBIk
K (77) of {un } EBULARASR (72) B8R (22) o {ur} EBULARAR (27) FrpcERs ®
ek (en, er) 95

LR P 8 5 B AR 7 B 55 0T 53 9 AR P B B L TE OB » B 5
27 P50 PR EGE AR A YR » TR TE 32 ] 1R 25 IR B 2 AR 0 1 504 e 0 T T
K R -

12.0 &

FR ey HMERR S R R B AR AR R AT RS SR > AT S YRR R RS AR

L. RERTERMEZBSR O TRE - ASCE R Ga B0 I (UT) RiEar 2
3R (LM) Z7 B (singular integral) B#E Ay B A& 4> (hypersingular integral) i
B IERRE 70 - ERTh 2 B8 ST Rk -

2. ASERCEERE G TR P BB B R B B AR R BE AT X MRM HEELHR B %
BRI B BB+ BT 1 S OSR oh AE R FTIE -

3. FUEUA vR B 42 SR 1R B B 0 P S BUR EE MRM. 1R AU RAR P RE - A SCHR it HE B4
ZRME — fRAHEIAH R SR AR L DT R SR R IR R AR B L - G L B RS H T AT -

4. RREIREPIERE - A SCE R B B R 20 U7 2 A% 1R B30 B 50w DA ey st o 7 25 i 3
AR B FE - R T S ST RIE R 5P e B AR S B A A

ERERY IR EE - R .
2BEZ R
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FH 8%
1 AT iR B AR AE BRI 15 Ry BUSR=R ( Dirichlet )
K2 AR - 2815k (MRM) ~ ABAQUS #23( ~ BB IR R AEAE BB — B g 15 45 U8
# ( Neumann [HRE )
# 3 53k (MRM) ~ ABAQUS 1258 - BB R RAEIEE B = Fr S R #0E=E ( Neumann
fEIRE )
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£ 8%
Pl BB AR
2 MR e R
£%8-(a) SELBIHR Dirichlet SFEMF UT ik BHLSS 5 R PT
2%8-(b) SLMI4R Dirichlet MAEEIE LM ik BHL% 5 BRAT
5-(c) BLBIHE Dirichlet 355 FFREAF IR 2 16 151 25 2 AR P
BRet-(a) B4R Dirichlet S BURREIBE 1 () HOTE
2%4-(b) FEHI42 Dirichlet ¥R EEFF R BURR B B R () P
B ol s EmrE
2%6-(a) BH1— Neumann SBFEH UT Fivk & BB BET
2%6-(b) Fi = Neumann BFELE LM ik 2 BHL% 5 R ST
26-(c) B — Neumann 357 (BT B HLSS 35 AR TS
2%7-(2) B0~ Neumann 566 Hs BOE SR BT 82 B (enr) 1O
2%7-(b) # = Neumann ¥ 5 PR BURSR B BGE R (o) 05
R8-(a) B4 = Neumann 38Rl UT J5ik BB T G
2%8-(b) #If = Neumann BFMELE LM ik 2 BHS 5 R ST
R9-(a) BB = Neumann 3557 FEHS BUESR B BGE R () 09F%
2%9-(b) B = Neumann 5766 A5 BUESR B B BUE IE (er) 1995

AT THFFERTBRIE SR EHE5E ST UT 3R 1A e
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