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The problem of a two-dimensional dynamical dislocation in an isotropic,
homogeneous, unbounded, elastic medium is discussed at length. Beginning with
the known solution for a line force, the field due to a displacement dislocation is
obtained through the Volterra relation. It is.shown that the field due to a dip-slip
source of arbitrary dip can be expressed in terms of the field due to a vertical dip-slip
source and that due to a 45° dip-slip source. The representations of the two-
dimensional dynamical sources are obtained in terms of the vector solutions of the
Navier equation and in terms of the source potentials. The potential representation
is used to get the field due to an arbitrary line source buried in a uniform half-space.

1. Introduction

Inspired by the pioneering work of STEKETEE (1958) on the geophysical
applications of the elasticity theory of dislocations, MARUYAMA (1963) obtained the
Green’s functions for a three-dimensional dynamical dislocation in an infinite
medium. BEN-MENAHEM and SINGH (1968) obtained the corresponding results for a
layer over a half-space. Since then, several investigators have considered the
problem of a three-dimensional dynamical dislocation in a layered half-space.

BoORE et al. (1971) discussed the antiplane strain problem of a two-dimensional
moving dislocation representing a strike-slip fault. Niazy (1973) obtained analytical
expressions for the displacements in an infinite medium caused by a two-
dimensional dislocation. GELLER (1974) integrated the three-dimensional solution
to obtain the Green’s function for a two-dimensional shear dislocation. The analytic
solutions obtained have been evaluated numerically for a propagating ramp source
function. ]

In the present paper, we discuss in detail the problem of a two-dimensional
dynamical dislocation in infinite and semi-infinite media and indicate how the
results for a multilayered half-space can be obtained. Both plane strain and
antiplane strain problems are considered. The problem of a two-dimensional static
dislocation has been discussed earlier by MARUYAMA (1966), RYBICKI (1971), SINGH
and GARG (1985, 1986), and others.
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2. Basic Solution

Let us consider a homogeneous, isotropic, unbounded, elastic medium of
density p and Lamé’s constants A, p. We are interested in a two-dimensional
approximation in which the field equations, body force density and boundary
conditions are all functions of only two Cartesian coordinates x, (¢=1, 2), so that
¢/é,,=0. Under this assumption, the plane strain problem (#; =0) and the antiplane
strain problem (u,=0) are decoupled and, therefore, can be tackled separately.

Assuming a harmonic time-dependence exp(—iwt), the equations of motion
may be written in the form

(A+ P Cgty+ pV 1+ fo+ peu, =0, M
U uy+fi+ patus =0, @

where
¢;=0/8,,, 7*=0,0,. (3)

The summation over repeated suffixes is understood (the Greek subscripts can
assume the values 1 and 2 only while the Latin subscripts can assume the values 1, 2,
and 3), o is the angular frequency and f(x,, x,) is the body force per unit volume.
For a line force of magnitude F; per unit length acting at the point P(y,, y,) in the
x;~direction, we have

fi=Fo(r —p)dmy—p),  (i=1,2,3) (4)

where 6(x) is the Dirac delta function.

Let G3(Q, P) denote the x,-component of the displacement at the point
Q(x,, x,) caused by a line force of unit magnitude acting at the point P(y,, »,) in the
xp-direction. G3(Q, P) is similarly defined. The solutions of Egs. (1) and (2) with f;
of Eq. (4) are (ERINGEN and SunuBI, 1975; p. 435)

630, Pl= [K 5 20.0,{HoK;R)~ Ho K R)} + 8,y Ho( KR, )
Gio, P)=;f; Ho(K,R), | ©)

where H,,(x)=H{}(x) is the Hankel function of the mth order and first kind, 4, is
the Kronecker delta and

R2=(x1—y1)2+(x2—y2)2 ) K,=o/c,,
a=[A+2m/pl',  o=(p)'"*. (7)

Equations (5) and (6) are the fundamental solutions of the equations of motion
from which the field due to higher order sources, e.g., single couple, double couple,
dipole, etc., can be obtained by simple differentiation and superposition.
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3. Displacement Dislocations

Taking the xs_-.axis along the strike of the fault and the x,-axis vertically
downwards, it has been shown by MArRUYAMA (1966) that the displacement field due
to a long displacement dislocation can be expressed as line integrals:

uy(Q):f AuaG:ﬁ(Qr P)nﬁ ds > (8)

”3(Q)=J Au3G§ﬁ(Q: P)”p ds, 9)
L
where Au; is the relative slip vector and n; is the unit normal to the fault section L.
The Green'’s functions GJ; and G3, are given by
Gzﬁ(Qa P)= _AéaﬂﬁﬂGz—-#(aaG%—}_aﬂG;) 1) (]O)
Ggﬁ(Qn P)= _NaﬁGg . (11)
From Egs. (5), (6), (10), and (11), we find

Glp=— [2K 320,90, { HolK,R)— Ho(K, )}
+ (89,0 0,0 Ho(KR)+ (24— 15,08, Ho(K R)], (12)
i
G3p= — OHo(K:R) (13)

where 4 =(A+w)/(A+2u).

If, in Eq. (8), the slip vector Au, is along the normal 7;, we have a tensile
dislocation while if 4u, is perpendicular to n,, we have a shear dislocation. In the
latter case, the shear dislocation is of the dip-slip type because the slip is
perpendicular to the strike direction. Denoting the dip angle by ¢ and the magnitude
of the slip vector by b, we have, for a dip-slip dislocation

du;=bcos?, Au,=bsiné,
n;=—sind, M, =CO0SJ . (14)

Therefore, for a dip-slip dislocation, Eq. (8) takes the form
1
uV=Lb[G{Zc0525+?(G§2—G{1)sin25:]ds. (15)

It is now apparent that Gy, represents a vertical dip-slip dislocation and
(1/2)(G,,—G,,) represents a dip-slip dislocation on a 45° dipping fault.

Because the slip 4w is perpendicular to the normal n,, Eq. (9) corresponds to a
strike-slip dislocation. Putting

Aus=b, n,=-—sinod, M, ==C0S 0 , (16)
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Eq. (9) becomes
“3=j b(G3,cos6—G3,sind)ds. _ an
L
Therefore, the Green’s function G3, represents a vertical strike-slip dislocation and

G3, represents a horizontal strike-slip dislocation.
The stresses corresponding to the displacements of Egs. (8) and (9) are given by

p;-e(Q)=J Au, G40, Pngds, (18)
L
psa(Q)=f Au;G33(Q, Pngds, (19)
L
where
G;E = Ab‘}‘ﬂﬁeGgﬂ + #(F?G;ﬂ + EEG;ﬂ) s (20)
Gl =pd,G3, . 1)

From Egs. (12), (13), (20), and (21), we obtain
Glj= —— HI4K 3 22,040,0,(Ho(KR)— Ho(K )}
+ (03 050; + 6,,050, + 05,0,0, + 05,0,0,)Ho(K,R)
+2(24 —1)(8,50,8, + 6,.0,05)Ho(K ;R) — (24 — 1)%6 50, K ZH|(KR)], (22)

i
Gii= vy 10,05Ho(K,R). (23)

Using the recurrence and differential relations for the Hankel functions, Egs.
(5), (6), (12), (13), (22), and (23) yield

. . 2
G,{f:é%[(f%) (8,5 Ho(K R)+ (8,5 — 2X, X ) H, (K, R)}

Cy
+ 0, Ho(K,R)— (8,5~ 2XaXp)Hz(K2R)] 3 (24)
i
G3 - Hy(K,R), (25)
' 3(/ 241
Gly=—K, [(53> {(zw 5. X, +Y 5,,yxa> H,(KR)
8 Cy 1-4 :

+(3 5,;vXa—4XaX,,X7)H3(K1R)}

+(3. 05, X, —26,,X )H,(K,R)— (3. 65, X .~ 4XaX,3Xv)H3(K2R'):| ,  (26)
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i
G§p=-4—K2XBH1(K2R), (27)

. i ¢, \* 24—1/c,\?
Ggl,:ﬁ HK3 [3 (f) : {2‘1“_—_7(5—;) 5aB5ye+25aﬁ5w} Hy(K,R)

1
e,V 24-1
+4 (—2-> {3 Sy (8upye— Oup X, X o~ 6,6X X 5)
+ Z 5aﬁéya - Z 5aBXvXe} HZ(KlR)

4
+ (%) (Z 5ab‘5ye -4 Z 5aﬁXYXE + 24X1XﬁX7X5)H4(K1R)

+3(3. 8456, — 20,40, Ho(K,R)

+2(3 0ap0ye — 30,50, + 30, X, X, + 36, X, X, — z 0, X, X )H,(K,R)
— (X 0,p0,e—4Y s X, X, +24X,X ,,Xng)H4(K2R)] , (28)
i
G3 =3 UK 5[0, Ho(KoR)+(0up — 22X, X ) HH (K, R)] (29)
where
X,=(x,—y)/R, XX,=1, (30)
Z5lf?Xa=5ﬁsz+5wXﬂ+5aﬁX' » , €2y
Z Oup0ye= 0,50, 8,00, +8,.0,, » (32)

Y 0us X, Xy =0, X, X+ 8, Xy X, 0, Xy Xy + 85, X, X+ 8, X, X, 46, X, X, (33)

4. Potential Representation

- X, =(x;—y,)/R=cosf,  Xo=(x,—y,)/R=sin0, (34)
and

@55(R, 0) = H, (K, R)(cos m0, sin m0) , (35)

Yos(R, 0)= H, (K, R)(cos m8, sinmf) . (36)

The potentials @2 and ¥9 (o=c or s) satisfy the two-dimensional Helmholtz
equation:

(V*4+KH02=0, (F+KH¥o=0. 37
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From Eqgs. (24), (25), (34), and (35), we find

. L’ 2
Gi=§ﬁ[(f> (@5~ DY+ P+ ?"2}

Similarly, Eqgs. (26), (27

i
Gh:“g‘Kz
> i
G11:'8‘K2
1 i
Gzzz”g‘Kz
2 i
G22=‘8'K2
i
Giz:“‘g‘Kz
i
G1z ~é—K2

i ¢y \?
Glee=—r]| — =2 s s
2 8#[ <cl) ¢2+W]’

i 2 c ¢ c
GZ‘:—#[(C—:) (Py+ DY)+ ¥o— 9’2},

), and (34)-(36) yield
(e, \> 1+ A4

2 [ —= 05— 05 )+ P+ P
[BIEtRO R
(¢,\3 (34—1

= s — s s
(c) (1_,4 2 ) i w}’
[ (c,\2 (34—

() toes)-rion]
[\¢i/ \1—-
B 3

c, 1+4 . s <
(&) (e os)erims)
e

=) (P1—D)+YI+¥3 |,

(—Z> (P + DY)+ ¥4 — ?’g],

:::.

G3,=—K,¥9, 632—4K ¥

5. Vector Representation

(40)

(41)

(42)

(43)

(44)

(45)

(47)

(48)

For a plane strain problem (u, =u,(x;, x,), #3=0), two independent solutions
of the homogeneous Navier equation

(A+ p) grad divu+ uVu+ pw*u=0

may be taken in the form

1
L;’,,::—k—lgrad oy

(exstoe 2o
R&KIR “K,R 86

(49)
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| 1 @ F;
No=—curl(e.¥%) = ep—— — ~ g | ¥ ‘
K, curl(e, ¥7) (eRKZR a0 e"(?KzR>lP"'.° (1)

where
eg=e,cosf+e,sinf,
e,=e,cos0—e, sinf, (52)
e.=e,,

and ¢; is the unit vector in the x,-direction.
We define

G,=e,G,+e,GE=exGR+¢,GY, (53)

with
GX=G,cos0+G2sinf, Gi=G2cos0—Glsinf. (54)
The vector G, is defined similarly. Equations (38)—(41), (42)«(47), and (50)—«54)

yield
¢,y \?
= 2) LS+NS |, (55)
H1\C

c 2
<c—> L'}—Nﬁ], (56)
1
i ¢, \? A .
6=t 1| (2) <~1_ALO+L2>+N2J, 57)

i Ca 3 A c c s
G22=_—4—K2 “C—l mL0+L2 +N2 5 (58)
i C2 ’ s c
G12=ZK2 C_1 L3—N5 |, (59)
1 i e\
—2'(022‘“011)=—ZK2|:<E%> LE"”N;] : (60)

6. Source Potentials

For a plane strain problem, we define the potentials ¢, and ¥, through the
equations
G,=grad @ +curl(e,¥,) (s=1,2,11,22 or 12). (61)

Equations (55)-(61) then yield the following expressions for the potentials for
various sources considered: :
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b — i ¢y 2¢,c (62)
1_4!1K1 C1 )
i
Yo s 63
T 4uK, 1 (©3)
i f[c,\?
®,= 2 oy,
2 4#K1 (Cl) 1 (64)
—— L g 65)
T4k, v
ife,\? A
b, =2 R T c
).
i
'I’“=Z—‘I”2, (67)
o= — (2 (A ge g (68)
274 \e) \1-a ")
i
¥yo= = ¥, (©9)
. 2
@12=%(§—2) o3, (70)
1
Vo= Y5, ()
1 ifc,\?
7(‘1’22_@11)2““‘((5) 3, (72)
1 i
E‘('Pzz - EFu)= —? Wz B (73)

where the functions @2 and W7, are defined in Eqgs. (35) and (36), respectively.

The potentials given in Eqgs. (62)—(73) can be used for solving boundary-value
problems involving cylindrical or plane-parallel boundaries in a plane strain
problem. However, in an antiplane strain problem, Eqs. (41) and (48) can be used
directly.

7.  Plane Waves

The solutions obtained in Secs. 4-6 are in the form of cylindrical waves
emanating from a line source. At large distances from the source, a cylindrical wave
can be regarded as approximately a plane wave. In fact, it is possible to express the
scalar and vector cylindrical wave functions as integrals over plane waves, the
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representation being valid for all distances.
A longitudinal plane wave whose propagation vector is
K, =K, p=K,(e;cosf+e,sinf)
can be represented by
qb(ﬂ):ei'(x'“:e”(x(rm , (74)
where [ is the angle which the direction of propagation makes with the x,-axis and
R=(x,—y,)e; +(x,~y,)e,= R(e, cos 8 +e,sin0) .

Similarly, a transverse plane wave can be represented by

]//(ﬂ):efxz‘R=eiK2(p'R) . (75)
The potentials ¢ and ¥ satisfy the equations
(FP+KDp=0, (FP+K)Hy=0. (76)

Two independent solutions of the vector Navier Eq. (49) representing plane
longitudinal and transverse waves can be constructed from ¢ and y, respective-
ly, as follows:

U(B)= - grad B =ip=ile, cos f+e,sin S, )

1 .
n(ﬁ)=E— curl(es ) =i( pe;)y = i(e, sin f— e, cos BY(B) . (78)
2
The cylindrical wave potentials @,, and ¥,, defined in Egs. (35) and (36) can be
expressed in terms of the plane wave potentials ¢ and Y. We have (STRATTON, 1941,

p. 396; BOoSTROM et al., 1981)

H, (K, R)(cos m0, sin m0) =ZT j 7" B (cosmpB, sinmpP)dp,

(0(‘—=1,2; x;_%yz) (79)
ie.,
Qﬁ;szi;—m f d(P)cosmf, sinmpf)df, (80)
Ct
'Pff:i;—; J W(B)cosmp, sinmpP)dp. (81)
Ci

The contour C* (for x,>y,) in the complex B-plane begins at ico, runs along the
imaginary axis up to the origin, then along the real axis up to f=n= and finally
parallel to the imaginary axis to ©—ico. In contrast, the contour C~ (for x, <¥,)
begins at 4+ ioco, runs parallel to the imaginary axis up to f=mn, then along the real
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axis up to f=2xn and finally parallel to the imaginary axis to 2n—ico. Thus, if
BeC*, then cos B is real and Im(sinB)>0 and, if e C~, then cosf is real but
Im(sin f)<0. Consequently, expl[iK, (x, —y,)sin f] is bounded for x, >y, (x,<y,)
when feC* (BeC7).

Taking the gradient and the curl of the relevant functions, the vector cylindrical
waves can be expressed in terms of vector plane waves. Equations (50), (51), and
(77)—(81) yield
Lo J I(B)cos mB, sinmpP)dp, (82)

ct

T

C\8
L

I

;s m

i

— j n(B)(cos mB, sinmpB)dp. (83)
s

Il

NC'vS
" oon

Let us introduce the change of variable K= K, cos . Then,
K, sinf=(K2—K*'"?  for K<K,
= +i(K*— K32 for K>K, (84)
on C*. Thus, the exponential term in the plane wave solutions can be written as

expliK.(p R)] =expliK,{(x, — y,) cos B+ (x, —y)sin B}]

=expliK(x; —y)—a,| X, — 1,11, (85)
where
a,=(K>—K»)'*  for K>K,
=Fi(K*—K*»'"* for K<K,. (86)
Therefore, if we agree to write ¢(K) for ¢(B(K)) and Y(K) for Y(B(K)), we have
- $(K) =expliK(xi—y)—a; | X, 1, 87)
Y(K) =expliK(x; = y)— @ | X3 = y1 (], (88)
I(K)=I~;~1—(iKel Fa,e)9(K), (89)
n(‘K)zK1 (Faye, —iKe)W(K), (90)

2

valid for x, 2y,.
With the change of variable K=K cos 8, Eq. (80) becomes

,,:1 r (K )(cos mB, sin mp) (l> K, 1)

- a,

i
[
D=

and the path of integration in the complex K-plane is simply the real axis. Similarly,
Egs. (81)~(83) become
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s=m—1 ]
pes ! f Y(K )(cos mp, sin mp) G—) dK , (92)
—m=1
L;;szl J I(K)(cos mB, sinmf3) (—1—) dK, 93)
7 — a4
s=m=1 2¢]
Nes=! f n(K)(cos mpB, sin mff) (~1-> dK. %4)
i — a

In the right-hand sides of Eqgs. (91)~(94), cosmf and sinmf must be expressed in
terms of K through the relations K,cos =K and K sin 8 = + ia, for x,2y,, where
a=1 for Egs. (91) and (93) and =2 for Egs. (92) and (94).

Equations (91) and (92) can be used to express the source potentials obtained in
Sec. 6 in terms of the plane wave potentials ¢(K) and Y(K). Similarly, Egs. (93) and
(94) can be used to express the displacement field due to various line sources
obtained in Sec. 5 in terms of the plane wave solutions /K) and n(X).

From Egs. (62)—(73), (91), and (92), we find that the source potentials @,, ¥,,
etc., can be expressed as Fourier integrals in the form

1 [=
P=—o J e~ “lx2792I[ 40 cos(K x,) + B® sin(Kx,)]dK , (95)

K3 Jo

1 s e}
Po=— J. e 42 n2[ €O cog(Kx,)+ D sin(Kx,)] dK , (96)

K35 Jo

where we have taken y, =0. The source coefficients 4°, B°, C°, and D° obtained for
various sources are given in Table 1. The results for the centre of dilatation are
obtained by superposing the corresponding results for the sources (11) and (22). In
fact, source (11) is equivalent to the centre of dilatation plus a dipole in the x,-
direction, of suitable strengths. A similar interpretation can be given for the source
(22).

The displacement components u, and u, and the stress components p,, and p,,
can be obtained from the potentials #° and ¥° through the relations [cf., Eq. (61)]

u, =0,9°+0,¥°, Uy =0,9°— 2, 9°, 97)
P12 =H(20,0,8° 0,0, ¥°+0,0,¥°) (98)
Paa=pl(c;/c2) 72 @° —2(0,0,9°+2,0,%%)]. 99)

Equations (95)-(99) yield

1 * )
uy=—s | [Ke @2 7(B%cos Kx, — A°sin Kx,)
K3 Jo

Faye~2792HC %05 Kx, 4+ D°sin Kx,)]dK , (100)
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1

Uy=—s J [ Fa, e @27 72(4%c0s Kx, + B®sin Kx)

K3 Jo

—Ke @2 =xl(p0cos Kx, —C%sin Kx,)]dK,
2u

P=—r7 J [ FKa,e 27 72(Bcos Kx, — A°sin Kx,)
2 JO

+b2e 27 3l(CO%cos Kx, +D%sin Kx,)]dK ,

2 T —alxe—y .
pzz:;kélij [b2e~®x2772(4°% cos Kx, + B®sin Kx,)
2

where

0o

+Ka, e~ =*72(D%cos Kx; — C%sin Kx,)]dK ,

2b2=2K>—K2.

(101)

(102)

(103)

(104)

A close look at the coefficients given in Table | reveals that, in general, u;, ,,
P2, and p,, are discontinuous across the plane x,=y,. This discontinuity gives a
representation of the source which can be conveniently used in the Thomson-
Haskell matrix formulation of the problem of a line source in a multilayered half-
space. Inserting the values of the coefficients 4%, B°, C°, and D° from Table 1 in Egs.
(100)—~(103), we get the desired jumps in 1, 1, p,,, and p,, across the plane x, =y,.

The results for the antiplane strain case are much simpler. Equations (41), (48),
(91), and (92) yield

1 =< _ _ 1
Gl=— J e o272l cog Kx (-— dK, (105)
2nu Jo a
T [® syl K
G}, =— | e == lsinKx, (—)dK, (106)
27 o a,
Table 1. Source coefficients.
Source A° B° c* DO
Force in the x,-direction 0 K/2pa, +12u 0
Force in the x,-direction +1/2u 0 0 —K[2pa,
Source (11) —(AKEi+b3)fa, 0 0 +K
Source (22) bla, 0 0 FK
Centre of dilatation —AK3/a, 0 0 0
Dipole in the x,-direction -~ K*2a, 0 0 +K/2
Dipole in the x,-direction a,/2 0 0 FKj2
Vertical dip slip 0 +K bija, 0
459 dip-slip ¥, 0 0 IK

[The upper sign is for x, >, and the lower sign is for x, <y,. Also, 26} =2K?— K1, 263 =2K*— K2,

A=(A+p/A+2p.]
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Gi,= igl“‘ e~ e2l¥27 2l cos Kx, dK . (107)
21 J,

Equations (105)-(107) represent displacements. The stresses p;; and p;, can be
obtained by simple differentiation. The jumps in #; and p;, then follow immediately.
SINGH and GARG (1985, 1986) studied in detail the representation of two-
dimensional static sources and obtained the jumps in the displacements and stresses
across the horizontal plane passing through the line source. The jumps obtained
from Eqgs. (100)-(103) and (105)—(107) coincide with the corresponding results of

SINGH and GARG (1985, 1986).

8. A Line Source in a Uniform Half-Space

Let a line source of unit strength be situated at the point (0, %) of a uniform
half-space x,>0. We assume plane strain and a stress-free boundary, resulting in
the boundary conditions

p21 =p22——~0 at szo. (108)

The potentials ¢° and ¥° for the line source in an unbounded medium are given by
Egs. (95) and (96) with y,=~#. For the line source in the half-space, we assume

1 =}
O=0°+— f e~ (A cos Kx, + BsinKx,)dK, (109)
K3 Jo
P oy Zj e~"*(C cos Kx, + Dsin Kx,)dK , (110)
nK3 Jo

where A(K), B(K), C(K), and D(K) are unknown functions to be determined from
the boundary conditions. We find

F(K)A= —E(K)A"e™“" 4+ 2Ka,h2D e~ " (111)

F(K)B= —E(K)B e~ """ —2Ka,h3C~e %" (112)

FK)C= —2Ka;h2B~ e "~ E(K)C e~ %", (113)

F(K)D=2Ka,b?A"e ™"~ E(K)D e %" (114)
where

FK)=b3-K?a,a,, EK)=bi+K?aa,. (115)

It is noticed from Table 1 that the coefficients 4°, B°, C°, and D° might have
different values for x,=y,; A=, B~, C~, and D~ are the values of 4°, B°, C°, and
D°, respectively, valid for x, <y,.

Equations (109)—(114) give the formal solution of the problem. The surface
displacements are found to be
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1 x .
u, =._JO [Ka, e “*"(—B~ cos Kx; + A~ sin Kx,)

4
2,.—az - - a
—b3e MC~ cosKx,+D smel)]Fé(—)dK, (116)
L~ 2 a—aghy 4= -«
u2=r7%- [—b3e ™A~ cos Kx,+ B~ sin Kx,)
[¢]
—ashy = - a
+Kaye "D cos Kx, —C smel)]F(Il{)dK. (117)

Equations (116) and (117) are very general. On substituting the values of the
source coefficients 47, B~, C7, and D~ from Table 1, we get the surface
displacements for different line sources. The integrals in Egs. (116) and (117) can be
evaluated by the Cagniard-de Hoop Technique. Alternatively, one can use
Lapwood’s method of integration (Lapwoop, 1949) to get the various pulses
generated by the line sources under consideration. These pulses are: the P-pulse, the
S-pulse, the surface P-pulse, the surface S-pulse, and the Rayleigh-pulse.

9. Conclusions

Let us review the importance of the various results obtained. Equation (15)
shows that the field due to an arbitrary dip-slip dislocation can be expressed in
terms of the field due to a vertical dip-slip and that due to a 45° dip-slip. Equations
(55)-(60) give an elegant and compact representation of various line sources in
terms of the vector solutions of the Navier equation. Equations (62)-(73), (95), and
(96) yield the source potentials for various sources which can be used in solving
boundary-value problems involving cylindrical or plane-parallel boundaries.
Finally, Egs. (116) and (117) give the surface displacements due to an arbitrary line
source buried in a uniform half-space.

The authors are thankful to the Council of Scientific and Industrial Research, New Delhi
for financial support through the research project “Seismic Source Studies.”
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