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In & paper by B.G. Korenev [1 ], one finds the formulation of the
problem of a die, resting on a foundation whose modulus of elasticity
varies with depth according to an exponential law. For an axisymmetric
case, as indicated in reference [1 ], the pressure on the surface of
the half-space and its settlement can be expressed, respectively, in
the form

nEe={r® (G, W@ =4,{ 1@ {coa ©.4)
u Je 0 Jo

where JO is a Bessel function, = is the exponential index in the ex-
pression for the elastic nucleus (1 > = > 0),
21T (e m)

An = F LA Fm

a=m—1

For m = 0, one obtains the ordinary homogeneous half-space and in
this case EO = E/(1 - yz).

In the following, a more convenient solution of the problem is pre-
sented, which is better suited for practical calculations; one also
will find corrections regarding certain inaccuracies in reference IBUR

1. Assume the radius of the die equals unity, which always can be
accomplished by introducing a dimensionless coordinate. Them the problem
of determining the pressure under the die reduces to the problem of
solving a "coupled® integral eguation
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For a die whose surface after impression is determined by equation

z = w,, (p) cOS nP 1.2)

where ¢ is the polar angle, the pressure may be determined from the
formula

p (p- @) = by, (p) coS nQ (1.3)

Thereby, equations (0.,1) and (1.2) and the "coupled"” integral equation
(1.1) retain their validity, except that subscript 0 has to be replaced
throughout by subscript n.

2. We have the following "coupled" integral equation

oo -]
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We may use the following relations, well known in the theory of Bessel
functions
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We introduce the notations

@

n

\ 1(B)8° 13 = F (5)
0
Then from (2.1) we obtain
ico
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Using the formulas
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we obtain from (2.3)

+ico
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oo (T (Yo + Yos + Y/on))

2mi

23ds = An (z) (2.5)
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where
X

An@ =2 K (P o™ @ — ) de O <2<

An(m)nO (1< z<<0)

Applying second formula (2,4) to (2.5) we obtain
c+ico
S F(s) 2T a4 Yan— o) P (Mot + 12 semt1 g
ol 4 T (Yo a5 + Yan)
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Making use of the formula
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The final expression for Pn(r) has the form

P)e— e 2% nad { 5T Tar 4 §c g, () o"Hdp
I (Yoa 4 1)2 a ) (zz—rz)—‘““ ax "-—-W(x.a e

(2.6)

2.7)

(2.8)

(2.9)

3. By way of an example we consider the pressure of a plane circular
die on an elastic half-space, Assume a force P acting on the die along

its axis, in which case its deformation is constant and equal WO.
formula (2.9) then reads

@ x
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On the basis of (2.4)
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Or finally

WoE,, (a2 — rz)‘fz(m-*l)

Po(ry = T ({2 (1 — 0T (s (0 +m))

The formula for the pressure under a plane circular die proposed by
B.G., Korenev [1 ] is incorrect,
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