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ABSTRACT .

The use of the conventional method of design of footings
is unrealistic for it.does not consider the interaction of the
footing-soil gystem. The use of the Winkler model and the
linear elgstic continuum model in the interactlion studies
would give only approximate results, for these models do not
adequately represent the s0il behaviour. Analyses using non-
linear stress-strain relationships of soils should give re-
listic results of the interaction behaviour of the footing-
8011 system. No systematic investigation has so far been
reported on the interaction of the footings on sand, using
non—linear stress-strain relationship.

A systematic study has been undertaken to investigate
the interaction of the strip and circular footings embedded
in sand and that of the circular footing resting on sand.

Four different stiffnesses have been considered in each case.
Uniformly distributed loading condition for the embedded foot-
ings and the ¢entral concentrated loading condition for the
surface footing have been considered. TFinite element method
has been used incorporating non-linear stress-strain behaviour
0f soils. The soil parameters have been evaluated by conduct-
ing a number of drained, triaxial tests. A method of analysis

has been developed in which go0il parameters evaluated from



tests simulating in-situ state of stress conditions and various
stress paths due t0 imposed loading are incorporated. Whereas
the standard method of non-linear analysis using Young's
modulus and Poisson's ratio or the bulk and shear moduli hés
been used in the case of embedded footings, for the surfacé
T00%ing the method incorporating the stress-path dependent
Parametsrs has been used. IExperimental investigations have
also been carried out to verify the results of the analysis

0f surface footings. Tive different stiffnesses of the footing
have been considered for experimental studies. The exXperi- |
mental set-up has been dcsigned and constructed. Pressure
cells have been designed, fabricated and used to measure the
contact pressure as well as earth pressure.

From the results of investigations, it has been shown
that in the case of embedded footings, the contact pressure
distribution shows high pressure at ecdges as compared to that
at the centre of footings. The normalised contact pressure
distribution bgcomes same and uniform at high loads, irresw
pective of the stiffincss of the footing-soil system. The
load-settlement curve is almost linear at low loals and at
higher loads it becomes non-linear in the case'of strip
footings. In the case of circular footings, it is non-
linear even at low loads. The load-settlement curves are,

warglnagly influenced by the stiffness of the system. Howaver,




the contact pressure distribution, bending moments and differ-
ential settlcments are shown t0 be Very much a function of
stiffness as well as the load level.

From the results of the analysis of the surfac e circular
footings, it has becen shown that the contact pressure is
Daximim at the centre, with zero ecdge pressurc. At higher
loads, the normalised contact pressure distribution tends to
Pe same for all stiffnssses. The load-settloment curve is non-
linear and is very much influenced by the stiffness of the
footing-soil system. The effect of stiffness on differential
Settlements and contact pressure distribution is significant

neTmalized -
whereas that on theAbendingﬂmoment is relatively small.

The effect of the stiffncss of the system in all the
Cases extends to only shallow depths in the near vicinity
of the footing. | '

Experimental studies on the surface circular footing
have shown that the load-settlement curves predicted by the
analysis agree very well with those obtained from eXperiments
upto working loads.’ In general, the predicted normalised
contact pressure distribution and the stresses in the soil
compare very well with the experimental results.

From these studies it has been found that the method
of analysis develped using stress-path dependent soil para-

Meters is a powerful tool for the analysis of soil-structure

interaction problemg.
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