R FRCERNE, $EITE 4 (199644 F) NRARFEMNERELS
Applied Mathematics and Mechanics EREEKR M HK

HAUEEFEEER =N

TR R A E &

(19954E3 H 20 Hl B, 19954104 30 H i BIEHAR)

wm =
ASOREMMEEREWO L BERERE, HENENREEEIYEATR SHT &R
HARMUBHEALTRGEA R, FHFourier ZHAXMI7IMRBREER LIRTHERIK
#. BETERLAREERRNIR INSNBRTEERCIEREHRBOR,

XA BWUKARE BEE KRNE FourlerZik

— 5 =

B AREERELR LONATSTE, BERREEAAENBE AV RERAR
B & AR R, BEMREXBOTRARTE I REN S ITOEMETR, hE
BB RRSFENLESE. BRAERSEEEXTEMT KETA BEXERERRME
kb, RSB RN ERERELRE ™, XIMATEASAREMEELEZR
TG, X6IMET & ARERERRENR, RS ML AR MY RER 5 R
BESEEENER, SHETEGAE. AHEXITIAHOENE RRERYE %8 & &,
B3 T HZFourierEMERREG SRENEMR., X8, WRIHFouriergR &, BI#MMEE
F R A%, SSRGS THENRERKSE 2EE8 T &R OENE R
FEME, FEERTEERLISHRERER.

T B R R A R R 5 V#5572 I Fourier ZF#t

BEERMHWOHER, B PEASER: EREN gy LIREHEH, 2 12 H FEAR
T, MR L TAEREAUTANZR

A=[0:25Ts2,Tyz,W,t,0]7 (2.1)
R, NEMEREESE, FOTREEGE. UM ARG GRE:

Oss55Ffi=0 (2.2)

Eig= (“hl"'“ul)/z (2.3)

Oss= Cl1&cFCla8yF Cr3€z, Tyy= 1285+ C118,F C1085 (2.4a)

1 Bk FER, HMl 310027
2 BEXRFENER, L 100084

297



298 T B T 7 ¢ =

A,

g™ C1384C1389F 63584

Tys™= 2C4e8yzy Tun= 26448uzs Tuy™ Cog8sy

KA

cn= 134 2¢qe

iR B B, TURERXSFBREASRMTER:
da/dz=Aa+tc, b=Ba

C=['—fn_'.fn—fn0,0y0]r

b=1[0CssF0yysTss—0yysTay1”

f(a,ﬂ)=“21? ) S_ f(x,y)e‘(".*’”dxdy

BEEMAS HREA,

da
dz

=Aa+c

MEERBGRA

b=Ba

R(2.9)F(2.10)m

A= [C,;,Trz,Tyz,W,U8,0]7

TR REARS X 634 5 FAERE, BRIXOMASHE FHER., W (2.6)#TFourierdi,

b=[6'”+6'",6',=—6'",f"]7'
6‘:[—}2,—}:,_}”07090]1’
0 ia ip 0 0
. Cl13 2 Cis—Cnca _, cis+
fa 0 0 0 ¢ -_a —_
C33 “ﬁ Cs3
ci +Cog— ,
C1: 0 n 0 — 13 CaaCeg Cllcasaﬂ Cop@®—
Cs3 Css3
A= ! 0 0o 0 a1
Cs2 Caz
1 .
0 0 ia 0
Cas
0 0o —— 0
Caa
2¢ . o .
[ 18 0 0 0 —Zla(cll_cee—' l3) —ZIﬂ(C“'—C“—"
_ Cas Cs3
B—, 0 0 0 9 —2iace, 2iBceq
T 0 0 0 0 —ifCqs —iace,

= . Fourier ¥ T /RS 7 R EF

R(2DEEANERNFEREMSLRE, HBRBRTURTR

(2.4b)
(2.5)
(2.6)
(2.7a)
(2.7b)
(2.8)
(2.9)
(2.10)
(2.11a)
(2.11b)
(2_IIC)
0
Cssi::'—cllcss aﬂ
Cia—Ci1Cay gy
Ceel ﬁ
0
0
(2.11d)
e\ ~
)
(2.11e)



BT A1 Rt ik B R IR - 299

a=X(z) X' (0)&,+X(2) s:X"(s)E(s)ds (3.1)

R hE(2) TE2= 0L I1E, X(2) = (2.9)FFRMS TR AR RER,
BT8R (54), BUMEREEM BB HH MBS ERYIF £R,

“=%_(044V§+533g22T % (3.2a)
U='%‘_(C44V:+Casg—;)% (3.2b)
w= (entci) Vi (3.20)
(cunvi+euas J=0 (3.2d)
(sivi+ %)(sévH g—;)F=o (3.2€)
e
V:=%+§_; (3.3a)
sy J Bz e Cutenticn) 4 [@uten)@s=tota (5 g
5_2:,./ (613-—013)4(6531:0-4!:013+25u) _ (313+01's)4(22364—4613—2€u) (3.3¢)
AR Cis=n/C11655 (3.3d)

R (3.2)feFourier #i, HR&r'=x"+y'>ooh}f, VYRIFHAZRAERRERGET
ZRBRT, BEhR(3.2d)RN(3.2) FWTER,

(—Ceepz'l'cu %{)W=O (3.4a)
(it o)y
FHR(3.42) F#,
T = ky1expl — Pso2] +ko2€X P Ps,2] (3.5)
R So=n/Con/Cas s RuFlkoRFEEHH, X5 (3.4bD)HWN TR KM,
Y51 S
F=F\+F, (3.6)
FH, Fi=Fknexpl[ —Psiz] +kiexplPsiz] (i=1,2) (3.7)

W51 =Sy =SHi;
F=~kexp[ —Psiz]+kieXp[Psiz] +kazexpl — Psyz] +kaszeXp[Psy2] (3.8)
RB.7T)VMR(3.8) 1, kaFkoRRFEER,
¥R(3.5), (3.1)F(3.8)fkAR(3.2a,b,c) WFourier®E#H, HFIARX (2.3) |
(2.4)yFourierT#, BHEFHs1# M0 =s=sHMETREMERE,



300 T T 7 £ X iz
(1) si%spf
0 0 1 1 1 1 -
1as; 1asi ias, ias;
P B P Y Iy P
—a —a iﬂ31 _iﬁSl iﬂSz _iBSZ
P P P P
X= 0 0 _bzlsl 2151 _bzzsz bsssy
P P P P
_ ﬁ ﬁ _iabgl ’absl _iabsz _iabaz
pC“,SO pL‘44$g pz pz P* pt
a _ a _ifiby ifby fﬂbaz_ _ifbs,
Pcys, Pcyys, o* Pt p* pE -
-diag{exp[ —Ps,z],exp[Ps,z] ,exp[ —Ps12],exp[Psi2],
expl —Ps.z] ,exp[Ps:z]} (3.92)
R
C13Cus 613+ Cuy
2 cua(crgbc338]) ’ z C44(¢'13+6'333:) (3.9b)
C3sSt —C €3353 — Caa
By == 335 44 - 3 9¢
o caa(Crategst) ’ qz cu(Crstcaas?) (3.9¢)
(2) si=sy==sh}
x:
0, 0, I L, 2y <
ias ias ia  iasz ia iasz
BB > T et “PTe
ifs ifs i, ifsz i ifsz
N
0 0 __ s Y . o sz _ 1 + sz
? ’ 2pC44 ,2136'44r ’ 2(6]3+C44)p2 2pf44 ’ 2(C13+C44)p2 ch‘“,
B B _a  _ ia 1ascss _daz 1asCyy _iaz
Peusy "Peusy ' 2Py’ 2Py’ 2cu(ciatcad) PP 20%c,”  2cu(crstcay) PP 20%¢c,,
a _ a . iﬂ . iﬂ . iﬂSC33 —71./32 . iﬂsc:;g . iﬂz
Peasy’  Peysy’  20%c,,” 2P,y 2cu(craten) PP 20%y,,’ 2e44(CraFcas) PP 20%cy,

diag{exp[ —Ps,z],exp[Ps,z],exXp[ —Psz],exXp[Psz],expf —Psz],exp[Psz]}

PO 8 X0 % T ) A 5 e 2 2 S v 7 7 4 Y P ) L %

REFEEMZIHEY: | R0, 0, 1) fEA 2 W8 fr b 71, B fo=f,=0,f.=
8(x)8(y)é(z—h), Mc[—1/272,0,0,0,0,0173(z—h)s 2 FE& (0.0,h) fEMH x FAMEEH

j], El]f,=(3(x)6(y)5(z~h),f,=fz=0, UUJE= [0’ - 1/2”9050~050]T5(2_h).

FRER(3.1

)R 5T,

(3.10/



B MR v B S AR ] 301

X(z)S:x-*(s)c“:(s)ds=1v(z—h)ﬁ (4.1)
R
0 <h
N(z—h)={ ve (4.2)
1 Vz=h
R= X(2)XV (4.3)

KXV B X4 HAE A BT
R Bugdhnzbn
XV =X"Y(h)[—1/27,0,0,0,0,0]7
[0,0,b,eXp([Phsi],beXp[ —Phs1], —bieXpP[Phs,], —bieXp[ — Phs,]]T

— S1FE S,
bggph_‘sn he b33ph+s -Phs —bggp Phe bgsp —Phe T _
[0 0, 4ms e, ans o dns®  ? Aas® ’ ] S1=8,
(4.4a)
b= Clatcu g (crotcassi)(Coast —cu) - (c1atcs53) (€358 —Cus)
5 Ca3 » 4”¢33(¢13+C44)(s:_‘3:) > T 4JTC33(C13+CM)(S:"‘S;)
(4.4b)
BR2 BygEHAEGR
XV =X"'(k)[0, —1/2m,0,0,0,0]7
iaby, Phsi],

[[-—szﬁexp[phal,-—zfﬁﬁexp[-—Ph%J,-—75——exp[phsu,
|

b;s iab r )
= ¢ ’Z texp[Phs,], — p:z Ph:‘z]:], S 5

l ﬁ ﬁ la\,C44 Phe iaSC44 -Phy
[ T peXPPhs] s 12 XPL— — Phe oy oo e & T ampen®

- talciadcy,) oPhe ia(ciatca) - he ]z-

A7S“Cay ’ 478 Cys

T
h[ ias®(c13+ cue) oPhs, ias”(c1atcas) o Phs ] - e
-+h} 0,0, dmcr Amen »0,0 |, S1== Sy=38§

(4.5a)

(castesssi) 5 (cistcasi) (4.5b)

b= ——— 31 73898/ =
ot dmeys(s]—s3) e 4mcya(st —s3)

f. BHDRHER ST

BRG. DF4.1), BEREHREYHEEEAFourierZ T HER:
i=Ta,+N(z—-h)R (6.1)
R . T(z)=X(2)X"'(0) (5.2)
¥R (5. ) B~ F R o RAEHEEN:
N(Z—'h)ﬁl

b Ti(z) Ti(z) o2,
[U]=[T21(z) Tzz(z)][UoJ_l_[N(z_h)ﬁz] (5.3)



302 T # T i 2 * ko

Ettps=[6zzofzz.fyz]7" U=[w,u,v]7'%. EEH:OthH, ?‘;EZ—_—'H&I:%‘

SH Tll(H) le(H) Su ﬁI(I'I)
- I, 1+ (5.4
) Uy Tu(H) Tw(H)-- U, R.(H)
ke Op=Ti (H) (Sa—Tu(H)S,—Ri(H)] (5.5)
HR (5.5 RAR(5.3), #BS,=5z=0, B,
5
[U]=N<z—h>ﬁ<z>+m(z> (5.6)
e —Tu(@ T (EDR(H)
R, R,= ] (5.7)

_Tzz(z)TH(H)ﬁl(H)
3R (5.6) P TFouriersi  #:, HIRBARaw xR, TUSKRNTFRER.
a=a,.+a, (5.8)
R BEREZEDIMOERR DY, WEFXMEBEWHME, MR EMERS
HaEAN, BEAR, FERhRFAIRaBREAR,

AR R

EXRAREBLT, @6l tRAREHRE Fourier 4 #iph Rk BN SR,
B3 B & IR R, BRR EBREIEE RS TERARNTERBERESEE— S0
By RXFAXHE (7] WER, RDBBRTX—TME, FARXHATEDL R &K 4
MATHEMATICAL#TEI i ST, B TERNERE. B4, KBRS HEER
THEERERBESEXFEHERL, AHFRMENLERES 0GR, B, KW@
EEBLIERAEEE.,

M F

Ty bhRe, xdRERMERNIR R,
(1) Ysi7s,h

w=2{" s Lorydp, vi= Fus (A-1)
R,
fi =g (mari +mari)—buexplpsi(z—h) | +bgexp[ o5, (2= h)] (A-2)
t=2—2ch(Hps1>ch<Hpsz>+( z—‘+§i sh(Hps;)sh(Hps,) (A:3)
2
r{=25410h[(H—h)Psi]"ZbuCh[(H—h)PSz] (A-4)
ri=—2b,sh[(H—h)psi]+2by,s,sh{(H—h)ps;] (A-5)
b = CutCu .

P1=060= a5 =) (A6

m31=—bu{ch(Hpsz)ch(pslz)—ch[Psx(H—z)]—':*zSh(HPSz)Sh(Psxz)}
—by,{ch(Hpsy)ch(ps,z) —ch[ps;(H—2)]—'sh(Hpsy)sh(ps,2)} (A7)

S3



R FI R B R AR

303

maym 28 {sh{psi(H—2)]4-ch(H psy)sh(psiz)}— -2 ch(psiz)sh(Hps,)

+bs—3z’{sh[psz(H—z)]+ch(Hpsl)sh(ps,z)}— bs’: ch(ps,z)sh(Hps;) (A-8)

w:=§°° fi Jo(pr)dp

A,
f =%(murf+m”r§)+br,,s1exp[ps1(z—h)]—b”szexp[psz(z—h)]
boy = 3351~ Caa b= 3381 —Cu
i drcycy(si—sty TP Amesscu(si—s?)
my=by1s({sh[ps;(H —2z)1+ch(Hps,)sh(psi2)} —b,is,ch(ps1z)sh(Hps,)
+b235,{sh[ps,(H —2)]+ch(Hps1)sh(ps,2)} —b,,s.ch(ps,2)sh(Hpsy)
m“=—b“{ch(Hpsz)ch(pslz)—ch[ps1(H,—Z)7]— :—:sh(Hpsz)sh(psiz)}
—bua{ch(Hps1)eh(ps,2) —chlps:(H —2)]— Tsh(H psi)sh(psi2)}
u'= ",', S fio To(pride +3, S fidolprydp
2_ w2 ©o
- r,x [So fiaJilpr)/p dp—s:‘-’ fils(pr)/p dp }
s

ch[(H—h)pselsh(psez) __exp{psy(z—h)]
2ncy sosh(Hpsy) Amc,,So

fio=

f =%(_m31"f + m3, 1} )'."b1z/slexP[Psl(z_h)]+bvl/szexP[Psz(z—h)]

ERHRER(A3), moRAR(A-TF(A-8), T

2 B sn((H-h)ps,)

r'

[=——"sh[(H—h)ps;]—

r;=2b51ch[(H—h)p31]—2b52ch[(H—h)psz]
u'=ﬁy—{so°°[fz —fza Jrotorydo— 2\7[ 15 —f1, [1scery/e dp}

r!
wh= x;s:Of'w Ji(pr)dp

R,
f = (mar} —mars )= beexp[psi(z—h) 1+ beexpl ps,(2— h)]

(2) Y%Usi=s5,=sk

(A-9)

(A-10)

(A.11)

(A-12)

(A-13)

(A-14)

(A-15)

(A-16)

(A-17)
(A-18)

(A-19)

(A-20)

(A-.21)

fBu, WENRARERSAESR (A1), (A-9), (A-14), (A-19) F0 (A-20) fHFE, TIHHHH

% vfu ,mtlyfﬁﬁﬁﬁﬁ_ﬁm‘lﬁﬂlimﬁﬂ_l:

! : P(z h)(013+0u)
z T g :y__ ) 13T Caa Ps T —p)
fi LY I] (m317'1+m31"z) 8:18033(,‘“

t=H?p?st—sh(Hps)?
1 == g5 hl(H ~h)ps]+-ES (H—h)ysh{(H = h)ps]

2rcyss

z Cat _ 013+Cu
r = Srpoys SEL(H —h)ps]—— s (H —h)ch[(H—h)ps]

(A.22)
(A-23)
(A-24)

(A-25)



304

T B T 7 f T %

fi5R(A-15)18R.

mu:Hp’s’zch[ps(H—z)]+—C%:sh(Hps)Sh(psz)+p’szsh(Hps)ch(psz)
Ho?s?
—-c%cfj’sh[ps(H—z)]—Hszch(Hps)shmsz) (A-26)
May= —c%:_”%“ch(psz)sh(Hps)+Hp3.szsh[ps(H—z)]
—(H—z)p’sh(Hps)sh(psz)—-M chips(H—-2)] (A 27)
C13+Cuy
, 1 [ ct3cu _ p(z—h)(cntcu) o524,
fu = 2¢44t (m“rf Fmar) [ 87scascy, - 8733C4 Jep b (A-28)
_ _pcayst ‘ Hp?s%c,,
M= e ch(psz)sh(Hps)+Hp’s’zsh[ps(H—z)]+mch[ps'(H—z)]
+p?s:[Hch(Hps)ch(psz)—zsh(Hps)sh(psz)] (A-29)
m,,=Hp3s72ch[ps(H—z)]+T£:_‘—2“sh(Hps)sh(psz)
+(H—z)plssh(Hps)ch(psz)+v}ci%‘::‘sh[ps(H—z)] (A-30)
2.
r =—ﬁsh[(H—h)ps]+c“28”—cuc“(H—h)ch[(H—h)ps] (A-31)
1
re =—mch[(H-—h)ps]—%%(H—h)sh[(H—h)ps] (A-32)
. _ 1 . 5y p(z—h)(cra+cur) (eu+sicu) s(2—
.fu = 2cd ( MJ171+MJ172) [ 875%C33Caq = 875C11Cas Jep( ) (A'33)
1 - ,
fz =m(m“r;_m“r:)—BV(EiBf:%:%Z%‘)' ersii=h) (A-34)
(1—P)E
Sa=s1=¢8,=1, 011=sz=033=m
A.35
YE E ( )

U= CBSEEy(Amar) T TRy

AT BB AL B 45 0] 1) 1 R

[1]
[2]

[3]

[4]

(5]
(6]

$ £ X #®
HIEE, ERFENERTRALAREMEGY FHRE, HEEHR, 11 (1955), 219—230,

Y., C, Pan and T, W, Chow, Point force solution for an infinite transversely
isotropic solids, Journal of Applied Mechanics, 43 (1976), 608—612,

Y. C, Pan and T, W, Chow, Green's function solution for semi-infinite tran-
sversely isotropic solids, International Journal of Engineering Science, 17
(1979), 545—551,

Y. C. Pan and T, W, Chow, Green's functions for two-phase transversely iso-
tropic materials, Journal of Applied Mechanics, 46 (1979), 551—555,

THSIL. #8¢, BORK AR EHEERN T, WILRFEFIR, 16(2) (1982), 141—154,

F. G, Benitez and A, J, Rosakis, Three~-dimensional elastostatics of a layer
and layered medium, Journal of Elasticity, 18(1) (1987), 3—50,



BN R B R R 305

[7] 4RE&. 8. THIL, BIAMARE MRS EAERBMR, FIK % 2R, 28(3) (1994),
273—282,

Point Force Solution for a Transversely
Isotropic Elastic Layer

Ding Haojiang Liang Jian

(Depariment of Mechanics, Zhejiang University,
Hangzhou 310027, P, R, China)

Wang Yun

(Department of Engineering Mechanics, Qinghua University,
Beijing 100084, P, R, China)

Abstract

By introduction of fransmitting matrices’ technique for layered structure,
mixed equations with stresses and displacementi are derived from the basic equa-
tions of transversely isotropic elasticity, Then, using Fourier transformation
and the general solutions in Zhou et al 17?, the point force solution for transvers-
ely isotropic elastic layer is obtained and it can be degenerated to the correspon-
ding solution of isotropic medium, In this paper, all equations are derived by

the use of computer algebra software,
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