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Abstract— Shear strength of the soil is a very important 

property in geotechnical engineering in order to assess the 

strength of the soil. In classical soil mechanics, the soil is 

generally assumed to be fully saturated and completely dry 

conditions. However most of the natural soils or compacted 

soils are unsaturated. In the present work to study the 

compressive strength of the different soils with different 

moisture contents and are compared to the drying process. It 

has been observed that the soil in dry state exhibit more 

strength compared to its wetting side. Soils are mainly formed 

by the process of weathering of the parent rock. The 

weathering of rocks might be by mechanical disintegration or 

chemical decomposition. Mechanical weathering of rocks is 

due to the action of agents as the expansive forces of freezing 

of water in fissures, due to sudden changes in temperature or 

due to abrasion of rock by moving of water or glaciers 

whereas chemical weathering is due to hydration, oxidation, 

carbonation, desilication and leaching in hard rocks. Soils 

occurs in different forms such as Bentonite, black cotton soil, 

boulders, calcareous soils, caliche, clays, gravel, cobbles, 

kankar, humus, laterites, loam, marl, peat, sand, silt, loamy  

etc., according to their size. One of the abundant and the most 

controversial engineering properties of the soil is its Shear 

Strength or ability to resist sliding along the internal surfaces 

within a soil mass or the shear strength of a soil is its 

maximum resistance to shear stresses just before the failure. 
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I. INTRODUCTION 

 Soils include all the earth materials, organic and 

inorganic, occurring in the zone overlying the rock crust. 

 Soils are mainly formed by the process of weathering of 

the rocks. 

 The weathering of rocks is mainly being by mechanical 

disintegration or chemical decomposition. 

 The properties of soil changes from place to place and it 

mainly depends on the shear strength of soils.  

 The shear strength is one of the most important 

properties for the use of soil in engineering applications 

which includes embankments, filling low lying areas, 

backfill, retaining etc. 

 The shear strength of a soil is its resistance to shearing 

stresses. 

 It is a measure of the soil resistance to deformation by 

continuous displacement of its individual soil particles 

 Shear strength in soils depends primarily on interactions 

between particles. 

 Shear failure occurs when the stresses between the 

particles are such that they slide or roll past each other.  

II. SOIL DERIVES ITS SHEAR STRENGTH FROM TWO SOURCES 

Cohesion between the particles  

Cementation between soil grains 

Electrostatic attraction between clay particles 

Frictional resistance between particles  

A. Drying and Wetting: 

Drying: Drying is a mass transfer process consisting of the 

removal of water or another solvent by evaporation from a 

solid, semi-solid or liquid. During drying the soil losses its 

moisture and exhibits volumetric reduction defined as 

shrinkage. 

Wetting: Wetting is defined as the process leading 

to increase in water content of an unsaturated soil upon 

ingress of water. 

B. Causes of drying and wetting  

Soils are subjected to drying and wetting due to  

1) Ambient conditions prevailing in the atmosphere 

(exposure to radiation, temperature, rainfall, humidity). 

2) Heat generated due to various engineering activities ( 

buried electrical cables, underground conduits, disposal 

of toxic near the surfaces) 

C. Critical Analysis: 

 From the review it has been observed that many studies 

have been     conducted on different soils like kaolin, 

clay, sand using different tests like direct shear, triaxial 

and many other have been taken for the study. 

 However limited or no literature review has shown the 

strength properties with different moisture contents for 

different soils. 

 Also no study has conducted on soil using UCC at 

different moisture contents 

III. OBJECTIVES 

 To perform UCC experiments on different soils with 

various water-adsorbing affinities and to test how it 

affects their strength. 

 To determine the shear strength characteristics in wetting 

and drying path with different moisture contents.  

 To compare drying and wetting properties of the soils.  

IV.       COLLECTED SOIL SAMPLES 

 

V. METHODOLOGY 

 Specific gravity 

 Sieve analysis 
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 Liquid limit and plastic limit 

 Standard proctor test 

 UCC 

 Desiccator 

UCC test procedure:The UCC test is conducted as 

per the IS 2720 (part 10)-1990    

 
 The obtained samples are placed in  the  UCC apparatus 

as shown in the figure. 

 The readings corresponding to the dial gauge  and the 

proving rings are noted. 

 

Properties 
Soil samples 

Sample1 Sample2 Sample3 Sample4 

Specific 

gravity 
2.68 2.66 2.65 2.66 

Gravel % 0 0 0 0 

Sand % 49 43 46 26 

Silt % 25 30 30 33 

Clay % 26 27 24 41 

Liquid 

Limit (LL) 

% 

38 36 35 32 

Plastic 

Limit 

(PL)% 

21 20 17 15 

Plasticity 

index (I)
p
 17 16 18 17 

OMC % 18 17 16 16 

MDD 1.67 1.73 1.82 1.93 

Effect of water content on S1 soil 

 
Fig. 1: stress strain curve for S1 soil at different moisture 

contents 

 Fig.1 represents the strength of soil S1 at different 

moisture contents. The above figure shows strength of 

soil decreases with increase in water content.  

 This indicates the higher shear strength in the drying path 

than that of wetting paths. The % increase in strain is 

observed to decrease with increase in water content. 

Effect of water content on S2 soil 

 
Fig. 2: 

 Fig 2 represents shear strength of soil S2 at different 

water contents i.e. 12%, 14%, 16%, 18% and 20% with 

OMC of 16%. The above figure shows strength of soil 

decreases with increase in water content.  

 This indicates the higher shear strength in the drying path 

than that of wetting paths which is in accordance to that 

reported by Shin et al. (1943). 

 The % increase in strain is observed to decrease with 

increase in water content.  

Effect of water content on S3 soil 

 
Fig. 3: 

 Fig 3 shows the shear strength of soil S3 at different 

water contents i.e. 10%, 12%, 14%, 16%, and 18% 

respectively, with OMC 14%. The above figure shows 

strength of soil decreases with increase in water content.  
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 This indicates the higher shear strength in the drying path 

than that of wetting paths which is in accordance to that 

reported by Malaya and Sreedeep (2000). The % increase 

in strain is observed to decrease with increase in water 

content. 

Effect of water content on S4 soil 

 
Fig. 4: 

 Fig 4 represents the shear strength of soil S4 i.e. clay at 

12%, 14%, 16%, 18% and 20% respectively, with OMC 

16%. The above figure shows strength of soil decreases 

with increase in water content.  

 This indicates the higher shear strength in the drying path 

than that of wetting paths which is in accordance to that 

reported by Nishimura.T and Fredlund D.G (2002). The 

% increase in strain is observed to decrease with increase 

in water content.  

Effect of water contents for different soils: 

 
Fig. 5: 

 The strength of soil S4 is more compared to the 

remaining soils, due the more percentage of clay content 

and less silt content compared to soil S1, S2 and S3.  

 The strength of S2 is more than the strength of S1 and S3 

due to more percentage of clay content in S2 and due to 

its high plasticity index.  

 The strength of soil S3 is less compared to all the 

remaining soils due to less percentage of clay content and 

more silt content in it .The value of cu is decreasing with 

the increase in water content.  

VI.  CONCLUSIONS 

 The strength of soils increases with decrease in water 

content and decreases with increase in water content. 

 More cracks were observed during drying paths. 

 Swelling of sample takes place in wetting process due to 

increase in water content. 

 The strength of soil varies according to the percentage of 

clay in it. 

 The percentage increase in strain is observed to decrease 

with increase in water content  

VII. FUTURE SCOPE OF STUDY 

Based on the thesis study, the following points can be 

possible to explore for further studies  

 The shear strength of soil is more in drying conditions 

than on the wetting conditions. 

 Cracking and swelling takes place in drying and wetting.  
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