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Abstract- In the present study behaviour of four footing
specimen when exposed to monotonic loading on loamy soil is
observed. Four footing specimens rectangular, circular,
square and triangular in shape having similar surface area
(150cm2) with plate thickness equal to 8mm have been used.
The loading arrangement consisted of a soil filled tank,
loading machine, load cell, digital load indicator. A tank of
size 45 cm x 45 cm x 45 cm was filled with soil. Total height of
fill was kept as 30cms. It was divided in three parts and filling
was done in three stages also. In each stage soil was filled and
compressed keeping density of each soil equal to field density.
The intensity — settlement curves for all four footings are
plotted under monotonic loading. Based on the test results
conducted on numerous shaped footings under monotonic
loading on loamy soil, it is determined that for same stratum
and footing area under similar loading conditions the
performance of footing is extremely influenced by shape of
footing under the monotonic type of loading. In this case the
settlement was seen lesser in case of square and maximum in
triangular footing. The intensity - settlement behavior grows
and plastic deformation reduces with change in shape of
footing from triangular shape to square shape footing.
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I. INTRODUCTION

Bearing capacity of soil is one of the characteristic
problems in foundation engineering. Footings are used in
many fields such as wall foundations, offshore platforms, and
machinery foundations. The bearing capacity varies with soil
and also the settlement of footing. The settlement of soil also
depends upon loading condition such as static loading, cyclic
loading, and repeated loading. So far, the studies are limited to
square, circular and rectangular footings under monotonic and
cyclic loading. When structures are open to variable frequent
loadings, they might fail due to loads much lesser than the
collapse load. While in case of cyclic loading the design of
foundation requires special consideration compared to the
static case.

The design of foundation needsenough knowledge of
settlement of footing. The method of foundation design needs
that they must possess sufficient safety against failure and
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settlement need tokeep within the satisfactory limit. These
requirements are dependent on the bearing capacity and
compressibility of soil. It is usually believed that the
settlement norm is more critical than the bearing capacity in
the designs of shallow foundations. By limiting the total
settlements, differential settlements and any subsequent
distresses the structure are confirmed to be safe. The shape of
footing may also show animportant role in settlement of
footing. Two distinct shaped footing may act differently on
same soil with different load condition. The study is carried
out using loamy soil as strata. In this test study the density and
moisture content of the soil were kept same as existing in the
field. Load intensity -settlement curves under monotonic
loading are plotted and studied.

1. OBJECTIVES OF THE STUDY
Experimental work
following objectives.

a. To find the suitability of different shaped footings by
physical lab tests.

b. Tocompare the settlements of fourseveral shaped footings
under monotonic loading on loamy soil.

c. To study the load intensity-settlement behaviour of

different shaped footing under monotonic loading on
loamy soil.

is performed to study the

I11. EXPERIMENTAL PROGRAME
a. GENERAL

In this experimental work four different shaped
footing specimens with same cross sectional area isto be tested
under monotonic loading on loamy soil.

a. The footing specimens are circular, triangular, rectangular
andsquarein shape.

b. Toaccount the applied load a load meter and a load cell is
used.

c. Loading, unloading and reloading was done hydraulically.

d. Settlements were recorded by digital indicator fixed in
loading machine.

e. The density and moisture content were kept same as
existing on the field.
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f.  Load intensity —settlement curves are plotted to study the
effect of shape of footing on settlement of soil for
monotonic loading.

b. TEST SPECIMENS

Four different shaped footing specimens having same
surface area (150cm2P) with plate thickness equal to 8 mm
have been used. For the study the details of test specimens are

given in table-1.

Table 1: Size of isolated footings

S.NO | FOOTING SIZE N
SHAPE CENTIMETERS

1 SQUARE 123cmX 123 cm

2 TRIANGULAR, Each Sids of 18.16

3 CIRCLE Dial38cm

4 RECTANGULAR | 15cm X10 cm

Figure 1: Shape of Footing Models
c. SOIL STRATA USED

a. Each specimen has been tested on loamy soil.
b. Density of loamy soil was kept equal to 16.68KN/m3

d. INSTRUMENTATION

The footing samples are tested under monotonic
loading, load was applied axially at centre of footing. A load
cell is used to apply load while settlements are measured by
digital indicator, fitted in the hydraulic machine. The loading
arrangement and instrumentation is as follows.
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Figure 2: Experimental Setup

Figure 2: Experimental Setup.

e. LOADING ARRANGEMENT

The loading arrangement consisted of a soil
filledtank, UTM, load cell, digital load and
settlementindicators. A tank of size 45 cm x 45 cm x 45 cm
was filled with soil. Total height of fill was kept as 30cms. It
was divided in three parts and filling was done in three layers.
In each stage soil was packed and compacted keeping density
equal to field density equal to 16.68 KN/m3. For loading the
footing an automatic Universal Testing Machine (UTM) is
used. The UTM was a constant strain rate machine and was
capable of constant strain rates in the range of 0.01 mm/min to
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500 mm/min. The machine was connected to a computer
where the load and settlement was recorded. The load applied
to the footing at a constant strain rate of 1.0 mm/min, the
settlement and corresponding increase in load was recorded at
a settlement interval of 0.1 mm.The loading arrangement is
shown in Figure above.

f. TEST PROCEDURES

The testing under monotonic loading has been carried
out as follows:

a. The soil sample taken from the field was filled up to a
height of 10cm and then compacted and again a second
layer of 10cm is filled and compacted. Top layer being of
10cm.The compaction was done to achieve field density.

b. The footing specimen was placed centrally and load was
applied vertically through hydraulic jack.

c. The load was applied at a constant rate of Imm/min.

d. Readings of the settlement indicator were noted at each
increment of load.

e. After each testing the soil was again disturbed and then
again compacted for next specimen.

f. The same procedure has been followed for all the four
footing specimen.

IV. TEST RESULT

The study was been carried out on four different
shaped footing as defined above. The Load Intensity vs
Settlement behaviour of these footings achieved under loamy
soil has been presented in the form of Load Intensity vs
Settlement curve under monotonic loading.

V. DISCUSSIONS

Below Monotonic loading Load intensity -
settlement curve the nature of load intensity — settlement curve
is similar for all types of footings considered. From graph it
can be seen that initially it is linear and then it drops
swiftly. The settlement for triangular footing is moredistinct
than the other footings. In loamy soil the loading recorded for
triangular footing is517.33 KN/m2 at 25 mm which
isminimum and for square footing it is a large loading
intensity of 552 KN/m2 at 25mm settlement.Which is
maximum loading intensity at the same settlement.
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VI.CONCLUSION

This experimental program is conducted to relate the
behaviour of circular, square, rectangular and triangular
shaped footing model when they are subjected to monotonic
loading on loamy soils as strata to a uniform settlement of
25mm. Based on the results obtained from the settlement
shown in table-2 it can be concluded that triangular footing
shows minimum monotonic loading being required to achieve
the settlement of 25mm while the square footing requires
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greater loading intensity of 6.70% than of triangular loading
till the same settlement.

Table 2: Data Obtained

[1]

[2]

[3]

[4]

[5]

[6]

Settlem | Loading .: X
Footing ent intensity | IRCTEAsE
. ey D n
\mm) ENmM™P | ading
Triangular 23 517.33 -
Circular 25 324 1.28
gctangular 25 336 3.608
Square 235 352 6.70
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