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ABSTRACT .

In this paper the problem of disturbance due to a certain impulsive twist acting over a
circular area on the plane surface of a semi-infinite elastic solid has been discussed.

INTRODUOTION

In a recent paper Mitra (1958) has obtained in exact terms the displace-
ment due to an impulsive twisting moment applied to a rigid circular disc
attached to the plane face of an isotropic elastic half-space. The object of
this paper is to find the displacement due to an impulsive twist produced by
impulsive shearing stresses acting on a finite circular area on the plane
surface of a semi-infinite solid. It is found that the solution can be obtained in
exact terms when the shearing stress at any point on the circular area is
proportional to the distance of the point from the centre of the circle.

SoLuTION

We use cylindrical co-ordinates r, 8, z with reference to a system of axes
having the origin on the plane surface z = 0.

We suppose u, = u,_ = 0 and v(= u,) is independent of 6.

Then we get the only governing equation as
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where

c= J & (Love 1944, p. 288).
We assume
V= f Ji(r&) €, 2, HdE, .. .. .. o (2
0

in which J, is Bessel funection of the first kind and first order.
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The equation (1) is satisfied if

Putting

and assuming that

¢
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=¢= 0 at t = 0, we get from (3)
0
"P (§2+ tz) 3.

Since v — 0 as z— co the proper solution of the above will be

Now,

(),

¢ = A(¢, p) exp (-—z J§2+§). .. .. . (4)
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= f(r)3(t) (say), . .. A ]

where 3(t) is Dirac delta function.
Assuming that f(r) can be put in the form

we obtain

J- B(§)J,(r€) d¢,
0
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From (4), (5) and (6) we get

Inversion of the above
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gives us the result

B8 ory (ev/erm=a) ¢ > 2],

A, p) =

(7

(Ca.rsla.w and Jaeger 1953, p. 355).
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Suppose
f(r) = kr, 0<r<a,

=0, r>a.
Then we can put

f(r) =f Jl(ff)fdéf kud(éu)u du
o .

so that we get

B(§) = k¢ J‘“ uJ y(fu)udu
0

=katJyéa). .. .. .. .. .. .. (8
Using (7) in (2) we have

v=— ﬁ f B@Totn Tt g, ¢ 12
[{] .

=3 O’ f << —
where

v =/ c?2—22. .. .. .. .. (10
Using the relation

T

Jo(év)J4(Er) = %j J1(B) cos x dP,
0

where
@ cos x =rf—Evecos D,
& sin x = £v sin @,
(Watson 1952, p. 361)
we obtain
n ©
v=ug(r, z,t) = —’—;—TJ’ cosxdd’J’ J(REB(EYdE .. .. (1n
0 0
in which
R =252 "% cos P. .. .. oo (12)

Using (8) in (11) we have

v=- %“;‘,fj cosxd¢J TA(RE) of60) dE.
. |
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We know that
aD
_f J1(ER)To(éa) dE =0 if 0<a<R,
1]

=— if I<R<a.
(Watson 1952, p. 406).

Denoting the above integral by F()
we have

™

J cos xF(D)dd.
0

—cka2
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Since v has non-vanishing value when R2 < a2 we shall have finite v so long as

212 R2 24,2 g2
ré 4 >r +v

00s & = 2rv 2rv

3

le. 80 longas < ¥,
where
124yt —q2

cos ¥ = o

Numerically greatest value of this expression is obtained when

[ = V24 (r—a)E V24 (r+a)?
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Since R cos X = r—v cos @, we get now

(¥
u=:—-J ‘R cos y dP
[ .

[



A. K. MITRA ! DISTURBANCE PRODUCED IN A SEMI-INFINITE ELASTIC MEDIUM 475

= —qlf [v sin ¥ —r¥]
Ix4

where
S
¥ = cos 2vr
and
‘\/zz+(r—a)2 < t < \/z2+(r+a)2
¢ ¢ ’

In the graphs I—qf, has been plotted as a function of ¢ when z==0 and

k . .
I =%. The different curves correspond to different values- of r and

illustrate how v changes as r increases.
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