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The equation of the deformed axis of an infinite beam resting on an
elastic half-space has been obtained in [1 ]. The present article presents
formulas and tables by means of which the reaction of an elastic half-
space can be determined at any point of the region of its contact with an
infinite beam to which a concentrated force is applied. In conjunction
with this a disagreement is found between the formulas here derived and
those of Gorbunov-Posadov [ 2 ], according to whom the reaction pressure
can be represented in the form

___r®
where a is half the width of the beam. A comparison of numerical results
shows, however, that this discrepancy is unimportant from the point of
view of the practical application of the formulas. In the case where the

beam is subjected to a concentrated force P, the deflection w(y) of the
axis of the beam is given by the formula

Pad C R(t)cos(yt/a)dtf a‘nk, )
wWF:MuS tm+me1&““Ea1—wJ )
0

where EI is the rigidity of the beam, Eo and v, are constants character-
izing the elastic properties of the foundation, R(t) is some known func-
tion, and a is a dimensionless constant.

In order to find the reaction of the foundation, it is necessary to
solve the contact problem for the pressure under a punch which has the
plan-form of an infinite strip: |z|< a4, — ©< y < + oo, with the condi-
tion that the surface of its foundation has the equation :z = w(y). (As
usual, the beam is assumed to bend only in the longitudinal direction).

The writer's article [3 ] shows that the settling e(x, y, 0) = b(A)
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cos Ay, (| x| < a) corresponds to the pressure p(xz, y) = ¢p(A, x) cos Ay,
(| x] < 0), where
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In the last formula sz(ak ) are some functions depending only on agA;
namely
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where Fek _(x, — g) are known Mathieu functions, AZi(ZV) are Fourier

coefficients of the Mathieu functions Ce,,(x, q), computed at ¢ = 1/4a%\2.

Because of formula (3), the settling (2) will correspond to the pressure
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Here the equality R(t) = t/80(t), which was presented in reference
[1 ], has been used.
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It is found that the terms of the series in formula (5) decrease so
rapidly that in practice it is sufficient to confine oneself to the first
two terms. Let

P a\Y
p(r, y)z'o—<—) * pol=, ¥) (M
a-m 1
Then po(x, y) will be a dimensionless quantity, depending on the
dimensionless parameter a as well as on x and y. The figure shows a graph

of pO(O, y) for

3
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i.e. when a = 0.0106, The dotted curve was constructed by using the
Gorbunov-Posadov formulas and tables.

TABLE

t R(1) 32/8, | ! I R(l) ‘ 8,/8, l t ] R(1) 84/8,

0 0 0| 0.6 1.733 —0.0888 | 1.4 2.316 —0.215
0.1 0.624 | —0.00434 | 0,7 1.846 —0.108 1.6 2.395 —0.240
0.2 1 0.977 | —0.0163 | 0.8 1.944 —0.124 1.8 2.459 | —0.262
0.3 1.235 | —0.0333 | 0.9 2.027 —0.141 2.0 2.514 —0.284
0.4 1.436 | —0.0523 | 1.0 | 2.100 —0.157 3,0 2.680 | —0.365
0.5 1.600 | —0.0710 | 1.2 2.213 —0.187 4.0 2.793 | —0.419
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