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In a paper by B.G. Korenev t 1 ] 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 1, the pressure on the surface of 
the half-space and its settlement can be expressed, respectively, in 

the form 

PO(P) = [f ($1 s (BP) de, w0 (P) = d, r 9”f (3 1 @PI d9 (0.1) 
u J* 0 J, 

where Jo is a Bessel function, a is the exponential index in the ex- 
pression for the elastic nucleus (f > ))L > 0) I 

A = 2-?zI,,(l -m) 
m 

qp/r(f + 4 ' 
a=m--l 

For m = D, one obtains the ordinary homogeneous half-space and in 

this c,ase Eo = E/(1 - ~‘1. 

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 [ll. 

I. Assume the radius of the die equals unity, which always can be 
accomplished by introducing a dimensionless coordinate. Then the problem 

of determining the pressure under the die reduces to the problem of 
solving a ucoupled” integral equation 
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For a die whose surface after impression is determined by equation 

2 = W,(P) cos ncp 0.2) 

where $J is the polar angle, the pressure may be determined from the 

formula 
p (P. ‘p) = Pn (PI COS w (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 ‘coupled8 integral equation 

!Y s 
Vf($) (Bp)dB=g,(p) (O<P<l), Y/(8) [@P)d9=0 (l<P<oo) (2.1) 

0 J. 
0 J. 

We may use the following relations. we1 1 known in the theory of Bessel 

functions 
c+tw 

- ‘/as + ‘ha + ‘/Zn) ~6--lp6----1 ds 

.r (‘la +*/zs + ll2a +.‘/nn) 

(2.2) 

We introduce the notations 

rf (p) $“--93 = F (s) 

0 

Then from (2.1) we obtain 

1 
CfiW 

-G s F (s) 2z-6r (‘h - l12s + %a + l/s) 

c-ice 
r (l/a + Vzs - ‘Iza + l/24 

P 8-X-ldS = .g (p) (0 < P < 1) 
- 

CfiW 

1 
2xi s 

F tS) 2-*r (l/z - ’12s + ‘h) p8-lds = 0 

(2.3) 

r (‘A 4 l/zs + l/2@ 

(l<P<m) 

c-ice 

Using the formulas 

* 

s 2Y--1 P (2 
2 _ p2)s-1 dp = _ I r(w (6) z2y+z8-2 

0 
2 r(Y + 6) 

I 

s 

=-2y--28fl (p2 _ ,q-1 dp = __ P 
4 r(y)r(3) z-2y 

0 
2 P(Y + 3) 

we obtain from (2.3) 

(2.4) 

cficv 

1 
s F (s) 

2’x-6r (l/2 - ’12s + ‘/la + ‘hn) r (‘/Za + 1 ) 

Tz (r (v2 + v2s + vzw 

%ads = An @.) 
(2.5) 

c-i03 



where 
f 

An (2) = x-l? & \ gn (p) p1 (x2 - p+P’ dp (0<2:<1) 
b 

An (x) = 0 (1 ix<@ 
Applying second formula (2.4) to (2.5) we obtain 

(2.6) 

c+ico 
1 

5 

F(s) z++-l I? 1 ( /z+ 1/2~-1/24~(1/2a + 1j2 

-z&z 

p--n+lds= 

c-&w 
r (vz+v3 +a) 

Making use of the formula 

J- ~++~s i =~(__l+n-_)r -f+Tr+ i 
1 

(2.7) / 
we obtain 

c+im 
1 = 

-G- s 

F(s) 2a-sr (l/Z + '/2nB1/2s) r (%a -k l)a rs-nds = 

e-ice 
r P/z + '/as+%4 

The final expression for P,(r) has the form 

2-= 
a 

P, (r) = - 
,F (‘ha + 1)2 

+ml d ’ x-“-~‘%x d 

dr T (x2 _ r2)-'12" z- o s 

* gn (P) $‘+‘dp 

s ($ _ p2)-%= 
(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. The 

formula (2.9) then reads 

P, (r) = - 

On the basis of 

Then 
p (x” - p.j)%zdp - * x x+2 

0 
a+2 

Whence 

PO (r) = - 

PO (PI = &4--” 
r (liza + 1)2 

(a2 _ ~2)W 
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Or finally 

po @) = 
WAn 

r (l/2 Ii - 7nw (l/z (1 + m)) 
@a _ ,a)‘kw+“l) 

The formula for the pressure under a plane circular die proposed by 

B.G. Korenev [ 1 ] is incorrect, 
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