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be subjected to either concentrated or distributed force systems
which act on the boundary or at the interior of the orthotropic
quarter-plane. The elastic quarter-plane constitutes a special case
of the more general class of elastic wedge problems which have
received considerable attention. The two dimensional problems of
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by uniformly distributed loads and at 1ts apex by concentrated
loads, have been analysed by Carothers, Levy [11], and Sternberg

And. Koiter [12], Refergnces ta firther wark on isotronic, wedpe

problems are given by Flligge [13]. Also, integral transform techni-
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Fig. 1. Orthotropic elastic half-plane subjected to a concentrated force.

nents derived from (10) and (5) can be written in the form

P@+jz) C3 0027 (1)

e

where
x = Xla, y= Y/a,

are the non-dimensional spatial coordinates and a is a typical length
parameter. Similarly, in the particular case of an orthotropic half-
plane occupying the region X > O (Fig. 1b) the state of stress due
to a concentrated force acting at the origin in the X-direction is

given by the stress function
Pa <1
0

The stress components corresponding to (12) are
Phiko(ky + k2)
malkix? 4 y2)[R3x% + 7]

Let us now restrict our attention to a simply connected orthotropic

[0z3; Oyy; Ozyl = [%3; wy2; x%y].  (13)
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plane occupying the first quadrant (Fig. 1a), the shear tractions on
planes X = 0 and Y = 0 are identically zero and the normal
tractions on planes X = 0 and Y = 0 are —Fy(¥) and zero re-
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where

and

DRl Ly L)
SO T Tl = G 0 o 9

(17)

Thus, combining the stress components derived from Step I with
those of the basic state of stress renders the plane X = 0 free of
normal traction but gives rise to a non-zero normal traction F1(%)
on the plane Y = 0. To eliminate F1(%) we consider the symmetric
state of external normal stress —Fy(%) on the plane Y = O for the
half plane Y > O (Step 2). Agam, the complete stress components
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for the concentrated force problem. We now write

5?-@ﬂ@rmmMmﬁ, (18)
0

T

where
Ky(%) = K (%) + K5(%),
and

AL LRI ¥y y2
T+ (e Wk (2N I (2] [{r 4= 2)%y;93; (x = %) y%]
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which, in the orthotropic quarter-plane satisfies the boundary con-
ditions
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r ? (1A and (1M ran_ha written in tha form
A_‘%

k k 0
op = 1t [ kkzj e I Fa@ldy

T =0,2,4
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The functions I'p,(%) and Fp(9) are given by the recurrence re-

lations
kika(k ko) [ 2F w52 dy
Fpi1(%) = ke + Z)j i M(z) yzy o (23a)
™ o [KIR2 -+ 72I[k372 -+ 72
_ (k1 + k2) r" 20 (%) %25 dx
Fm+1(y) = o _[—},24/2 | —2—”—7_724,2'[_(\'_2-‘ " (23b>
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a) Concentrated force acting normal to the boundary

Consider the problem of a concentrated force, P, applied on the
boundary of the orthotropic quarter-plane at a distance  from the ori-
gin (Fig. 3a). The basic state of stress can be obtained by combining
the results for two concentrated normal forces, acting equidistant
from the origin, on the surface of the half-plane. The basic state of
stress can be written as

50 = Plo1t ko)
)

Ta

S.. (26)
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where

s |

and

) r:/v_ ['2r\|'/n3‘ {a 1Y a2
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logarithmic scale using Simpson’s rule. The reversal procedure of

these bonndary stresses were cgrried ant ppto forty ryeles which

provided in the resulting boundary stress components an accuracy
of at least ten correct decimals. The corrective state of stress off
at a point in the quarter-plane is calculated by combining the
stresses induced in the respective half-planes due to these boundary
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Fig. 10. Interior force — Variation of ¢, with X/a — Graphite-epoxy

composite.
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