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Abstract— The estimation of subgrade strength and the
volume of traffic to be carried begins the design of the
pavement layers to be laid over subgrade soil. The strength of
the subgrade soil over which the various pavement layers will
be laid has a significant impact on their design. CBR is the
most common measure of subgrade strength (California
Bearing Ratio). Weaker subgrades necessitate thicker
pavement layers, whereas stronger subgrades benefit from
thinner pavement layers. Precipitation, capillary action,
floods, and abrupt rises or subtidal of the water table all affect
the saturation level of the subgrade. The strength of the
subgrade changes as the moisture level in the subgrade
changes. It is therefore critical for an engineer to comprehend
the precise nature of the relationship between subgrade
strength and moisture variation. Understanding how the CBR
strength of local soils is affected by water content will help to
improve design and maintenance practices. The amount of
saturation in the soil, i.e., the amount of water exposed to the
soil, can affect the strength of the subgrade. As a result, an
attempt was made in this study to vary the degree of soaking
and thus the saturation level in various types of soils, as well
as to investigate the engineering properties of soils, including
CBR, at various saturation levels. The worst engineering
properties are observed for coarse-grained soils after three
days of soaking, and the same is observed for fine-grained
soils after four days.
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I. INTRODUCTION

A pavement's crust, whether flexible or rigid, rests on a soil
foundation on an embankment or cutting, which is commonly
referred to as subgrade. A subgrade is a compacted layer just
beneath the pavement crust that provides a suitable
foundation for the pavement. It is typically made up of
naturally occurring local soil and is 500/300 mm thick. The
subgrade in an embankment is compacted in two layers, with
the upper layer usually being of higher quality than the lower.
The soil in the subgrade is normally subjected to a certain
level of stress as a result of traffic loads, and the subgrade soil
should be of good quality and properly compacted in order to
fully utilise its strength to withstand the stresses caused by
traffic loads. The California Bearing Ratio is the most
commonly used parameter to assess pavement layer strength
(CBR). The water content and dry density of the soil, as well
as the texture of the soil, all influence the CBR value. In most
cases, the CBR test is carried out in the lab on test samples
prepared at the dry density and water content that would be
expected in the field. While the field dry density can be
accurately predicted, determining the stable moisture content
at which to conduct the test is more difficult.

I1. OBJECTIVE OF THE WORK

The study focused on the performance of the subgrade for
flexible pavement construction. The entire study was carried
out on two different types of clayey soil from different
locations.

1) Clayey Soil (from Balsamud, khargone District MP),

2) Clayey soil (from Umrikheda, Indore District MP)

Experiments were first carried out to determine
various soil properties such as index properties, grain size
distribution, and differential free swell index. Heavy
compaction tests were then carried out to determine the
optimum moisture content and maximum dry density.

Then CBR tests were conducted at various moisture
contents, including OMC, and analyses were conducted to
look into the variation of CBR with respect to different
soaking days, i.e. from unsoaked (day 0) to soaked (day 5).

Variations in moisture content were also observed at
different layers and positions (east, west, north, south, and
centre), as well as variations in moisture content with respect
to different days of soaking. The soil samples were also
subjected to a direct shear test.

I1l. METHODOLOGY

As shown in Figure, attempts have been made to take soil
samples from various parts of a CBR sample in order to
determine moisture content. The sample's middle layer is
almost in the middle (vertical level). The top and bottom
layers of a sample are about 15 cm apart at the top and bottom,
respectively. Each layer's east and west (horizontal) points to
the sample's left and right sides, respectively, while the north
and south points to samples away from and towards the
observer.
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IV. RESULT
Test results of Clayey Soil (from Balsamud, khargone District
MP)
A. Indexed Properties
Index property Experimental Value
Liquid Limit 55.29%
Plastic Limit 34.04%
Plasticity Index 21.25%
Specific Gravity 2.65
Differential Swell Index 57%
B. Particle Size Distribution
. Weight Percentage Percentage
I.SnSOIeve retained in Weight weight
' gm retained passing
4.75mm 4.6 0.46 99.54
2mm 14.5 1.45 98.09
1mm 20.2 2.02 96.07
0.6mm 5 0.5 95.57
0.425mm 9.8 0.98 94.59
0.3mm 5.1 0.51 94.08
.212mm 21.1 2.11 91.17
.015mm 15.6 1.56 90.41
0.075mm 30.49 3.049 87.361
C. Modified Proctor Compaction Test
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Fig. 1 Dry Density Vs Water Content Test
D. CBR Test
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Fig. 2: Load vs penetration graph for test — 1, type — 1 soil

for unsoaked condition
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Fig. 3: Load vs penetration graph for test -1, type — 1soil for

soaked (day - 1) condition
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Fig. 4: Load vs penetration graph for test —1, type — 1soil for

soaked (day — 2) condition
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Fig. 5: Load vs penetration graph for test —1, type — 1soil for

soaked (day - 3) condition
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Fig. 6: Load vs penetration graph for test —1, type — 1soil for

soaked (day - 4) condition Fig. 9: Load vs penetration graph for test -2, type — 1soil for

soaked (day-1) condition
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Fig. 7: Load vs penetration graph for test —1, type — 1soil for Fig. 10: Load vs penetration graph for test —2, type — 1soil
soaked (day - 5) condition for soaked (day-2) condition
E. CBR Test results of clayey soil (from Umrikheda, Indore 0.6
District MP)
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Fig. 8: Load vs penetration graph for test -2, type — 1soil for
unsoaked condition
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Fig. 12: Load vs penetration graph for test —2, type — 1soil

for soaked (day-4) condition
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Fig. 13: Load vs penetration graph for test -2, type — 1soil

for soaked (day-5) condition

V. CONCLUSION

1) The CBR value of the given clayey soil sample with BIS
classification "OH" prepared at a specific density
decreases rapidly with soaking time up to 1 day, after
which the rate of decrease is slow. While the CBR value
drops by about 20 times when compared to unsoaked
conditions, the loss of CBR value after four days is about
half that of one day.

2) From the third to the fourth day of soaking, there aren't
many significant differences in CBR values. When soil
samples are taken from various points on the CBR
sample and tested for moisture content, it is discovered
that the differences in moisture content in each layer are
not significant in both unsoaked and soaked conditions.
However, it has been observed that when the soaking
time is extended, the moisture content of the top layer is
higher than that of the lower layers.

3) The trend is almost identical to the first type of soil used
for the second type of soil considered and found to be of
"CI" classification.

4) The wet side of the Optimum Moisture Content (CBR
values) gives better results for the first and second types
of soil than the dry side. This trend, however, was not
observed in 3rd type soil.

5) Cohesion and angle of friction decrease with decreasing
degree of compaction (either on wet or dry side), as is
typical
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