Analysis of Beams on Elastic Half-Space, Plane Strain Analysis
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Figure 8.6 The mat with fictitious restraints at node 1

as uniformly distributed loads. All tributary areas of these loads have a rectan-
gular shape. For example, the tributary area of the load at point 8 is equal to

%(Az + A, + A, +A), the tributary area of the load at point 3 is equal to

%(AZ + A,), and so on.

5. Now, the given system soil-plate is divided into two parts: the plate with the
given loads and unknown soil reactions, and the soil loaded with a series of un-
known uniformly distributed loads.

The soil has loads located outside of the plate area (loads G). Now, each part of the
system can be investigated separately. The vertical linear deflection of the plate at any
node i can be found from the following equation:

N=AX+.. +A X +A X +A, (8.15)

A, X, is not included in this equation because the plate at node 1 is restrained against
any deflections including settlements. In this equation, A, is the vertical deflection of
the plate at point i due to one unit load applied to the plate at point k, and A, is the
vertical deflection of the plate at the same point i due to the given loads applied to
the plate. However, formula 8.15 does not take into account that restraints applied at
point 1 are fictitious and, in reality, do not exist. The plate at node 1 will experience
one vertical deflection A, and two rotations, ¢,y and ¢,y, that will produce additional



