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Appendix A. Some expressions given in

Chapter 2

Expressions of different notations of the section 2.3 are given as

k(z,t) = lim Ox <2"LW _ 1) lsin(p(t + 7)) + sin(p(t — 2))] dp,

y—0~ V02 + 4p?

where n, is given in (2.26).
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0 n=00<x<I,
I T, (1)
- M\ dt = A.0.10
71_/_l(t_l‘)\/m Unfl(l’), n>1 0<x <1, ( )
r—\x2-1)"
= e

where T,, and U, are the Chebyshev polynomials of first and second kinds, respec-

tively. Expressions of different notations of the section (2.4) are given as
(k = 1ym? + Blk — Dm, = p2(k + 1)

5; = G T BT Lj=1,..4 (A.0.11)

di = (v +n2)" 4+ 268(7 +n2)* 4+ (8% — 29°) (v + m2)* — 2B8p° (v + n2) + p* + p° 57,
(A.0.12)

dy = (v +m1)* 4 26(y +m1)* + (6% — 29°) (v + m1)* = 2B8p° (v + 1) + p* + p° 57,

(A.0.13)

6= =22 (e + 1)+ ) B+ ) +ma) = 0= 1) = (8474

% (2(y +n2) + Bk — 1)), (A.0.14)
G = g2 [0+ ma) + (3 — ) + (87 + ma)(k = Dy + ma)? + Bk — 1)

x (v +n2) — p*(k —1))], (A.0.15)
o = G+ D )+ Bk + D 1) = k= 1) = (547 m)

% (2(y+n) + Bk — 1)), (A.0.16)
o = G 20y )+ B3 = 1)+ (8 -+ m)((k = D+ ) + 5k~ )

X (y+m) —p*k—1))], (A.0.17)
P =mgse(k+ 1)+ p(3 — k), (A.0.18)
G = Mk — Sk, (A.0.19)
o — (1 = k")Qocxo [pC — Gi(y + 1n2) n Gy +n1) — pG (A.0.20)

kO d 1 d2
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ef:ﬂ—kW%%[@—kM@+ﬂ+kNH4mg (B —=Fk)pGi + (1 + k) (v +n2)Co

ko d; d ’
(A.0.21)
f= 7%) [ /0 zfucos(pt)dwr /b qucos(pt)dt}, (A.0.22)
fo= —7% [ /0 Wy sin(pt)dt + /;, wq,sin(pt)dt], (A.0.23)
hzglgggq%—%y (A.0.24)
ﬁw=g:éggﬂ9ﬁs—%}, (A.0.25)

where n;(i = 1,2), m;(i = 1,...,4) are given in (2.26) and (2.44), respectively.

“+oo 1 + k
kyi(x,t) = lim / ( Nu(y,p) — 1) [sin(p(t — x)) — sin(p(t + x))| dp,
y—0~ 0 4
(A.0.26)
. 1+ k
baont) = tim [ (M 0)) oot = ) = con(p(t + )] .
y= 0
(A.0.27)
. to 14k
koi(z,t) = lim Mo (y, p) ) [cos(p(t + z)) + cos(p(t — x))] dp,
y—0 0 4(k - 1)
(A.0.28)
. teo 1+ k . .
kve(z,t) = lim Naz(y, p) — 1) [sin(p(t + x)) + sin(p(t — x))] dp,
(A.0.29)
2
Nll(y7 ,0) = p_D [—q1D33cxp(m1y) + QSD34CXp(m3y)] s (A-0-30)
2
My (y, p) = D [q1 Dazexp(myy) — gz Dasexp(may)] , (A.0.31)
2
My (y,p) = ;j;[pll?ggeXp(Tnly)-—-psl?34eXp(Tn3y)}, (A.0.32)
2
Nao(y, p) = oD [p1Dagexp(miy) — psDasexp(msy)] (A.0.33)
_ —0Di3+¢3D (A.0.34)

g1 D )
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g = q1Do3 l—) Q3D247 (A.0.35)

g5 = —CI1D33D+ Q3D34’ (A.0.36)
= q1Dy3 l—) (J3D44’ (A.0.37)

g = (1-— k;O)QOOéo [PQ - (;Yi;' nl)Ca] ’ (A.0.38)

hy =2 1D13D+ PsDu (A.0.39)

hy = p1Das 1—317317247 (A.0.40)

hy = 1D33D+ Psls. (A.0.41)

hy = p1Da3 ;1%1)447 (A.0.42)

hs — (1- k;o)QoOéo 4 44(p) — (v +n1) (14 k'c)ile +(3—F)pss (A.0.43)

where n;, m; and As(p) are given in (2.26), (2.44), (2.31) and (2.32) respectively. D

is the determinant

and D;; ’s (i, = 1,...,4) are the sub-determinants obtained by

eliminating i row and j* coloumn of the matrix in (2.50).

kur1(&1,m) =
kur2(&1,m2) =
Fu21(§2,m) =
kuz2 (&2, m2) =
kus1 (§1,m) =
kuz2(§1,m2) =
Kua1 (§2,m) =
kuz(§2,m2) =

kun(fl, 771) =

ak, (051, am),
c—b (c—=bm+c+b

k‘ul(agla 9 )a
c—b& +cec+b
akul ( ( )gz ) (1771)7
c—bk ((c—b)§2+c+b (c—b)n2+c+b)
2 ul 2 ) 2 )
akuz(a&y,an),
c—b c—bp+c+b
kuQ(agla ( )17; )a
c—b& +ce+b
akuQ( ( )52 ’ 6”71):
c—b  (c—=b+c+b (c=bm+c+b
2 kuQ( 2 ) 2 )a

akul (aéla 6“71)7

(A.0.44)
(A.0.45)
(A.0.46)
(A.0.47)
(A.0.48)
(A.0.49)
(A.0.50)
(A.0.51)

(A.0.52)
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(c=bna+c+b

koa(€1,172) = %bkyl(afl, : ), (A.0.53)
s (€9, = ks (C= b)% LRI (A.0.54)
bn(lo,m) = S5 ok, (LD (oD et h, (A.0.59
kusi(&1,m) = akyo(a&y, am), (A.0.56)
ks (Er,m) = © 3 b (g, = b)"; retby (A.0.57)
by (Easm1) = k(2 b)% et . (A.0.58)
boualEa ) = © ; bkﬁ((c - b)f; e+t b, (c— b)n; e+ b)’ (A.0.59)
wy(§1) = wi(a&y), (A.0.60)
w (&) = w1(<c_b)€;+c+b), (A.0.61)
wa(&1) = wa(ady), (A.0.62)
wnl6s) = wy( W2 T Ty (A.0.63)

2
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Appendix B. Some expressions given in

Chapter 3
ki(T,p) = (v + Blal(r,p) + (v = B)di(T,p),  i=1,2, (B.0.1)
R(s,x,p) = /OOO {@ — %} (sinT(s —x) +sin7(s+ x)) dr, (B.0.2)
Ti(z) = ,U%T OOO ao(s) [/OOO @ (cosT(s —x) +cosT(s+x))dr| ds,
(B.0.3)
T(z) = —iag(x), (B.0.4)
'—,Z—(; 20 2202 (sin (L — )
Ti(z) = < +sin 7(L + x))dr, when impact load acts on upper material surface,
\—i(foH (L —|x|), when impact load acts on cracked surface,
(B.0.5)
Ryi(m, &, p) = aR(am, agy, p), (B.0.6)
Riz(n2,&1,p) = (¢ — D) R( le= b)n; et b7 a&1, p), (B.0.7)
Ro1(m, &2, p) = aR(amn, e b)% et b,p% (B.0.8)
Roa(is, €0,9) = (c — b)R((C — b)/r/; +c+ b) (c— b)f; +c+ b,p), (B.0.9)
219(81) = M%(l;ﬂ%) (B.0.10)
(@) = b)if cth (B.0.11)
(&) = — [2“5%%“] , (B.0.12)
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c—0) +2c+2b
g22(&2) = — {( ) ] , (B.0.13)
c—b
T11(&1) = Th(a&), (B.0.14)
c—0)& +c+0b
NS TS Se) (B.0.15)
27 —1 057 ]"/;:07”2)
§ij = cos [u] ) Nik = COS [k—ﬂ ) G =
L, k=1,...n—1,
j=1,2,...,n;, k=0,..,n,, i=1,2 (B.0.16)






Appendix C. Some expressions given in

Chapter 4.1

ﬂ(nj)( ) =iscos(f) + /\(2-)(5) sin(0), (C.0.1)

Linj(s, 0, ) = / A (oisotioy gy (C.0.2)
) ; (1) :

Fpi(a) =idacos(0) + A7 () sin(6), (C.0.3)

Na(s, w0) = WiP ()AL (s)e ™% — lim Z 27T/ Gonj(a, 5) Ft(ij( )e Xy (@z—=ioy g

(C.0.4)

2

Sn(xo) = / lim [ Z Ftij) mj ’\(11) (“)x_my} da, (C.0.5)
i=

y0%0+
wheren=1,2;57=1,2.

(@) (74 (@) + B) = fre? ek 3k

E(l)( ) y J1 = 7f2: )
a ((f2 + 1)7’7%)(04) + ,8,,,) k—1 k—1

n=12j=1234,

(C.0.6)
1y (@) = —a® |22 (@) + B.(3 — k)

= [ B+ A (@) [k = DA (@) 4+ Bulk = DA (@) = (1 + k)a?
(C.0.7)
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G (@) = ia |1+ WA(@) (A (@) + 8.) — a’(k = 1)

—ia [+ B+ A (0)| 200 (@) + Bulk = 1)] (C.0.8)
dyj (@) = (1= ) {(Affj)(a)g £A0(@)8, —a?) + f&azﬁi} , (C.0.9)

wheren =1,2;5 =1, 2.

10 (29 + Buz) i = s (s + i)

P [72() (5 + Bu) + olri) () + Bua)s|

n=1,25=1234,

(C.0.10)
1) = [ma + o+ AZ(6)] [(5 = 0)8us — 208) A2 (s) — il — 1))
= [t = | [(1+ A + 1) = (b= Vst + i8]
(C.0.11)
(D(s) = [%1 + By — is] [0 = 1)BuA () = is(3 = k) Bz — 20577 (5)]
— [ND(6) + 3z + ] [k = DAZ ()T (5) + Bu) — (L + k(s + i) |,
(C.0.12)

42(5) = (1= K)fE [s802 — XY + (1= ) [XD0) (A () + o) — (5 iB)]
where n=1,2;5 =1,2.

BY (a) = flET%)(a)T(l)(a) — faiay, Bg)(s) = fQT,r(Ij)(S) — isflET(;)(s), (C.0.13)

nj

(@) = LEY (a)7(a) — fria, C2(s) = At (s) —isfED)(s),  (C.0.14)

nj nj

DY (a) =7 (a) —iaE) (@),  DE(s)= B (s)7(s) — is, (C.0.15)
(1) 2 (1) 2 (1) . (1)

H,/(a) =sin*(0) B, (a) + cos™(0)C,, (o) — sin(20) D,/ (), (C.0.16)

J(l-)(oz) = —sin(0) COS(H)B,%)(Q) + sin(0) COS(G)C’%)(OJ) + cos(20)D%) (),
(C.0.17)
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FP(s) = cos?(0) B (s) + sin?() L) (s) — sin(20) D) (s), (C.0.18)
I (s) = sin(8) cos(8) (B (s) — O (s)) + cos(260) D7 (s), (C.0.19)
Li(s,a, x) :/ ¢ (s)0= wszotioy (C.0.20)
o (
(2) _
Chi (s), k=1,
Hvsl)<a)7 k=1, DS')(S)? k=2,
X)) =4 " X2(s) ’ (C.0.21)
I (@), k=2, ED(s). k=3,
1, k=4,
\
1) W (@) _ (2) _
B,/ (a)e™ (@ =1, Fo7(s), k=1,
DY (a)emi @7 | =2 JP(s) k=2
) nj ) )
M) =y 200 Lo =1 "
1 a)z
E,; (a)e™ @z ] =3, E,; (s)cos() —sin(0), k=3,
e 1%)(0‘)‘” k=4, kE,(j)(s) sin(f) 4 cos(d), k=4,
(C.0.22)
where n =1,2;5 =1,2,3,4.
1 1 (1) T
) f17) (), (@) = foiag,/ () 1 )
Bipj(a) = D) | G (@), (C.0.23)
OIS, . (1) T
o f M (Q)A,, (a) Jiiag,/ (a) 1 )
<S—><a>x,2>< ) mnff-) (o)
Diyjla) = | | G, (C.0.25)
dnj (Ol)
(126 N (5) —isfim)(s) 1]
Bia)(s) 8 = - | G), (C.0.26)
dyj (s) |
2 (2 T
@) f Gy (8 A ( ) —isfa (s) 1 @)
Cini(s) _ d(2)(8> . 1| Gpj(s), (C.0.27)
2 - ~(2)
Mg ( ))\ ( )_ZSCn' (3)
Dy (s) = [ 0 B 2 GY(s), (C.0.28)
nj
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H{,)(a) = sin®(6) BL) (@) + cos*(9)Cl) (@) — sin(20) D) (@), (C.0.29)
: 1
Jii(a) = —sin(6) cos(0) (B} (a) + Cia)(@)) + cos(20) Dy (o), (C.0.30)
FER(s) = cos?(0) B2y (s) +sin(0)C2)(s) — sin(20) DL (s), (C.0.31)
JT)(s) = sin(8) cos(8)(By) (s) — Cfa(s)) + cos(26) Dy (s), (C.0.32)
Ct(rQL;(S)v k= 17
Hij(a), k=1, Di)(s), k=2,
K= AR N
Jt(n;(a)’ k=2, nng ( )an ( )/d’rLJ (S)v k=3,
G ()G (9)/d) (), k=4,
@) (o)
Bij()eh T k=1, (FEO(s)
" D)@, k=2, TIG)S),
r a,T,) = LY (g) =
tkn]( ) nii)] a)G(l)(Of) )\(D(u)vc P tkn]( ) 77£1j)(5) cos( sm(G)CiJ(s) G(2 ( )
a5} (@) ’ df?]() "
f(i;(a)G(l)((‘t) )\“) nnj)(s)sm(f))—s—cos(Q)((z)(s) (2)
D) ¢ k=4 ) Gy (5)
where n =1,2;5 =1, 2.
_ (2) 2) T(Lz) Yyo—isx
Mnk»m(s, xo) - (}g%+ |:ZXI<:7U( )Am—Hnj (S)e 7 (=)o 0
(1) —iar
/ Z X]E;il)] m+1nj(a7 S)QT"’j (@) ydOl:| s (0033)
fLJ)(a)m—iay
Rop() = / . y§£%+ Z X (@) A (a)e” da, (C.0.34)

Rons(ao) =~ | pMmmm+;mx;xnmw>%wm“ﬂ@@@
— 00 0—

/ lim ZXW )G ()i @riovgq, (C.0.35)

o Z/(]*}O+

where n =1,2;k=1,2;m=1,2.
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Chapter 4.2

A2 (s) A2 (s)

Dis) = W (s) = D.0.1
0 -0 == 0 30 e
1 [ . .
L(s,a,x) = %/_ Cxp()\g-)(s)yl —isxy + ioy)dy, (D.0.2)
@)y — @)y _ y
FE(s) = =),/ (s)sin(f) — iscos(d), (D.0.3)
o 2
K, (z1,s) = U}E%+ / Z AA (e, S)FFTE})(O() eXp()\gj) (o) — iay)da
—o0
7(2) @/ 2mhe —isxy D.0.4
# WA - e e D.0.4)
o 2
Byfr) = = lim, /_ . 2 A (@)FED (@) exp(\) ()2 — iay)da, (D.0.5)
]:
) Aj(a), n=1, ) AAj(a,s), n=1,
Aj(a) = AAj(a,s) = (D.0.6)
A]+2(a)7 n=2, AAj-i—?(a? S)a n=2,
FFT(L;)(oz) = —)\%)(a) sin(f) — iaccos(6), n=12, (D.0.7)
o X1 (] L X1
—o0 —ag S —ao
(D.0.8)
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where n =1,2;5 =1, 2.

(k= D)7 ()W () + 8,) — (1 + k)a?

nj nj

ia(27‘7(l;)(oz) + (k= 1)8,)

C(D(a) =

nj o on=127=1234,
(D.0.9)
d)(@) = (1= k) A (@O (@) + B (@) + A (@), — 20%) +a? (® + f352)] .
(D.0.10)

ufpy(a) = [ — (4 B+ 2D (@) (= AT @A (@) + B) = (1 + K)a?)

—a? (zAgj)(a) + Bn(3 — k:)) ] 1;%)((3 (D.0.11)
@) = | (4R @OD(0) + ) = (k= 1)0?)
- (o ) (5 )| D, (i

where n=1,2;5 =1,2.

¢ (s) = - [“ + )2 (5)(r2(5) + Bua) = (k = (s + B

,n=12,7=1,23,4,
(k = 1)Bur(s) — is(27.7 (5) + (3 — k) Bus) ]

(D.0.13)
d)(s) = (1-k?) [f(?(sﬁnz — B AT (5))2 + (AD (5)AD(5) + Buz) — s(s + wm»?} :
(D.0.14)

ufny(s) = [ (2 + B2+ 22 () (3 = K)Bur = 209N (s) — sl — )62

AP (s
= G B = 19) (1 DA NN 6) + Br) = (6= Vs +i50)) | dg’((s;’
(D.0.15)

o2 (s) = {(%l + Bt = i5) (k= 18N (5) = is(3 = k) — 20503 (5))
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=~ (W) 3+ Bz (6= DAT AT (3) + Bua) = (1K) s+ ) ] ;1:;(()) ’
nj
(D.0.16)
D) = |1+ Wmid(s) — is(3 = KO ()] /(k = 1), (D.0.17)
ED(s) = |6 =07 () = is(1 + H)CG (5)] /(k = 1), (D.0.18)
By (s) = :0153)(8)775?)(5) —is|, (D.0.19)
G\ (s) = sin®(0) DY) (s) — sin(20) 1) (s) + cos?(0) 3 (s), (D.0.20)
H)(s) = sin(6) cos(8) (=D (s) + Fy;) (s)) + cos(20) E}) (s), (D.0.21)
TP (s) = cos(0)C P (s) —sin(8),  K2(s) = sin(8)C (s) + cos(8) (D.0.22)
DY) (@) = |3 = K)CL (@)n (@) —ia(1 + k)] /(k ~ 1), (D.0.23)
FP(0) = [(1+ WCP (@) (@) i — 1] (k= 1), (D.0.24)
E,;}(a) = :Tfﬁ-)(&) - iOéCﬁ?(a)} : (D.0.25)
G (a) = cos*(0) DY (o) — sin(20)EY (@) + sin®(0) FV (a), (D.0.26)
H,;) (@) = sin(0) cos(0)(D}]) (@) = F{j) (@) + cos(20) B} (), (D.0.27)
Snj(s,a, ) = % /Z eXp(Tfj)(s)yl —iszy +ioy)dy, (D.0.28)
where n =1,2;j =1,2,3,4.
D (s) = |1+ K (A2 (5) = is(3 = Kuly(s) = AD()] /= 1), (D.0.29)
FiP(s) = |3 = k)i ()N (s) = is(L 4+ kyull(s) = AZ(s)| /(k = 1), (D.0.30)
EP(s) = [ul2 (1A (5) — isvZ)(s)] . (D.0.31)
G\ (s) =sin®(0)D,) (s) — sin(20) E,\7 (s) + cos®(0) F,7 (), (D.0.32)
H,2(s) = sin(0) cos(0) (= D,\; (s) + F, () + cos(20) E, 7 (s), (D.0.33)
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J/(»Q)(s) = cos(@)ugn)](s) — sin(@)vt(nz(s) K,@)(s) = sin(@)ug)j(s) + cos(0)

(D.0.34)
DP(a) = [ = Bl (@)X (@) — ia(1 + Kjuiy)(@) = AL (@) /(k - 1),

(D.0.35)
F (@) = [(1+ Bl (@A) (@) = ia(3 = ki) (e) = AL ()] /(k—1),

(D.0.36)
EP(a) = v (@Al (@) - iaul) (@) (D.0.37)
G (@) = cos?(0) D, () = sin(20) B, (o) + sin® () F, (P (@), (D.0.38)
10 (@) = sin(9) cos(8) (D, (o) — E\V(a) + cos(20) B, (), (D.0.39)

where n =1,2;5 =1, 2.

F(l)(a) m =1, C'(l-)(oz) m =1
nj ) ) nj ’
FE() (o) = C1)(a) =

EM (), m=2 1, m=2,

Similarly for FE} (), GHZ (s), GH2\(s), JED (s), JK,2.(s), uoll) (@),

mnj mnj mnj mnj mnj

DE® (s), DE? (s), GH) (o) and GH.\) (@) (m = 1,2).

mnj mnj mnj mnyj

4
Nomr (21, 8 ZBHI nj( DES%]( ) exp(—iszy)
+ lim+ BB, (a, 9)GH7(M)U( ) exp(@%)(a)x —iay)da, (D.0.40)
y1—>0 —00

0 4
P (1) = lim {ZB( JGH) () exp(r)) (a)z) — day (21,0 ZGHnS;]

—0t
Y1 e

4
[ZBSBJ( )DE®,(s) + da(21,0)

Jj=1

x exp(\D @)z )]exp(—my)da— / h

—0oQ

x ZDE,}L ] exp(—isxy)ds, (D.0.41)
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BBj(a, s), n=1k=1,
) Bj(o), n=1 ) BBji4(a,s), n=2k=1,
Bj(a) = BBj(a, s) =
Biiy(a), n=2, BBB(a,s), n=1%k=2,
BBBji4(a,s), n=2k=2
(
(D.0.42)

where n,m, k =1, 2.
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