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to the intensity of vertical stress at that point.
This may clearly be seen from the curve for z/b=0 in
Fig.9.2(b). The coefficient of subgrade reaction kg
in the Winkler material is related to m as kg=2m.

It should be noted that the above conclusion is

exact only for v=0.S5. '
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(b) Displacement of strip-on mass with linearly
increasing G. v=0.5. G(0)=0.

FIG.9.2 (Gibson, 1967)

9.1.2  UNIFORM LOADING OVER CIRCULAR AREA

Profiles of vertical surface displacement in
terms of the value at the centrc have been obtained by
Brown and Gibson (1972) for thrce values of v and
arc shown in Figs. 9.3 to 9.5. In these figures, r
is the radial distance from the centrc, a is the
radius and B 1is as defined in Fig. 9.1.

The variation of central surface vertical dis-
placement: p,(r=0) with B and v is shown in Fig.
9.6.

NON-HOMOGENEOUS MASS

The conclusion regarding the identical behaviour
of an incompressible (v=0.5) mass whose modulus
varies linearly with depth from zero at the surface,
and a Winkler medium, remains valid for this type of
loading and indeed, for any type of surface loading.
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PIG.9.3 Surface dlspiacement profiles for v=0.5
{Brown and Gibson, 1972).,
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fIG.9.4 surface displacement'ptofiles for v=1/3
(Brown and Gibson, 1972).
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F1G.9.5 Surface displacement profiles for v=0

(Brown and Gibson, 1972),










9.2.5

GENERALIZED BOUSSINESQ THEORY

UNIFORM VERTICAL LOADING OVER
RECTANGULAR AREA
(Fig. 9.9)
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FIG.9.9

Beneath the cormer of the rectangle,for n=d,
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Holl (1940) also quotes expressions for =
values of 3 (homogeneous mass, see Chapter 3), 5,6,7

and 8.

Values of 0 for n=¢ and §, given by Harr
(1966) , are reproduced in Table 9.2 for var:.ous

- NBIUCS - OFf MDA

197

9.2.6 UNIFORM HORIZONTAL LOADING OVER
RECTANGULAR AREA

(Fig. 9.10)

Uniform stress q/unit area
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. Holl (1940) also quotes solutions for n=3 (homo-
genous case,see Chapter 3) and n=5.

The values of Ty, Tyz and 0z for a horizontal
loading correspond to the values of O Txy and Tpz
for a vertical loading, multiplied by the factor
{n-2).
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9.3 Finite Layer with Linear Variation
of Modulus (Fig. 9.11)

This problem has been considered by Gibson, Brown
and Andrews (1971). Profiles of vertical surface
displacement due to uniform strip loading are shown in
Fig. 9.12 and due to uniform circular loading in Fig.
9.13. In both figures, G(0)=0 and v=0.5. In
this case the vertical displacement of the loaded area
is strictly uniform only when %k/b or h/a=w; as the
layer thickness decreases, the non-uniformity of
settlement, inside and outside the loaded area,

increases.
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FIG.9.11

FI1G.9.12 surface displacement profiles
due to uniform strip locading
(Gibson et at, 1971).

FIG.9.13 sSurface displacement profiles
due to uniform circular loading
{Gibson et al, 1971).






