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Abstract — Grain size distribution in varied soil 

stratum in gneissic and granitic terrain of 

Mysore district was carried out. Using sieve 

analysis technique, passing percentage of soil 

grains is found to be 54% of Sand, 30% of silt 

and 17% of clay respectively. Grain size of soil 

types were measured to be in the range of 

4.75mm to 0.002mm exhibiting the grain size 

gradation from medium to fine sand. 

Considering the above measurements the area 

contains Silty Sand soil and Clayey Sand soil 

underlain by highly weathered rock. As per 

Indian and USCS Standards these soils are more 

susceptible to soil subsidence. 
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1. INTRODUCTION 

Soil is a complex and heterogeneous system in 

this terrestrial ecosystem. Apart from establishing 

the correlation between other environmental 

elements, it also combines inorganic and biological 

aspects. The distribution of the Soil and its particle 

size influences the soil-water movement, soil 

erosion and soil solute migration [7-8]. Therefore, 

the grain size or particle size distribution has been 

considered as a key physical parameter of the soil.  

[1–5]. Specified particle size classification of dry 

mass soil is referred to as Gradation, which is also 

termed as Particle Size Distribution (PSD). 

Gradation of soil is widely used in engineering and 

agricultural prospects. The minimum bulk volume 

obtainable under given conditions of compaction 

will be influenced by the particle size distribution 

[6]. The geological and geotechnical investigation 

is necessity for civil engineering works to assess 

the stability of ground and provide suitable 

economic design [10].To attain more reliable data, 

in situ measurement of the soil moisture content, 

Bulk density, liquid limit, Plasticity Index etc., was 

considered essential. [14]. 

 

2. Study Area 

The Mysore district of Karnataka state, South India 

is bounded by North Latitudes 11°44’29.37” – 

12°39’11.1” and East Longitudes 75°54’40” – 

77°08’0.09” covering  
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an area of 6311 Sq km. Most of the rock types of Mysore districts belong to the ancient supracrustal 

Fig 1: Sample locations in Mysore district 
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rock types of Sargur group. These rocks have been 

subjected to 3 cycles of deformation and 2 cycles 

of metamorphism which is greater than 3Ga of 

amphibolite facies and 2.5Ga of old upper 

amphibolite to granulite facies of metamorphism 

[13].  PSD is a conventional way to measure the 

mass fractions of clay, silt, and sand relatively 

easily and quickly [15, 22]. 17 samples have been 

analyzed in different areas based on lithological 

units found as an outcrop in that respective area. 

Result of the grain size analysis was found more 

are less similar in all these 17 locations. Soil size 

analysis was carried up to a depth of 4 meters. 

3. Methodology 

 

AS PER IS: 2720 (PART 4) – 1985 

The particle size distribution of a coarse grained 

soil is generally determined using a sieve analysis 

where a prepared dry soil sample is shaken 

thoroughly through a stack of sieves that consist of 

different apertures. The mass of particles retained 

on each sieve is calculated as a percentage of the 

total dry sample mass. The grain size distribution 

of the fines less than 75μm is determined using 

hydrometer analysis where the fines are combined 

with distilled water to form a 1000 ml of 

suspension. The hydrometer is used to measure the 

density of this solution for specific times. This 

time-density data is then used to calculate the 

percentage of different particle sizes for the 

required 48 hour period where observations are 

required to be made. It is quite common for soils to 

contain both coarse and fine grains and it is 

necessary to undertake both a sieve and hydrometer 

analysis to obtain the complete particle size 

distribution. The percentage passing each sieve is 

generally treated cumulatively to determine the 

entire particle size distribution. An analysis of this 

kind express quantitatively the proportions by mass 

of the various sizes of particles present in the soil. 

In a soil the gravel, sand silt and clay fractions are 

recognized as containing particles of decreasing 

magnitude. The actual ranges of dimensions of the 

particles are given in table 2. The results of a grain 

size analysis may also be represented graphically in 

the form of a grain size distribution curve in which 

the cumulative percentages finer than known 

equivalent grain sizes are plotted against these sizes 

on a semi logarithmic scale. IS 2720 (Part 4) covers 

the method for the quantitative determination of 

grain size distribution in soil. Two methods are 

given for finding the distribution size larger than 

75-micron. The first method, wet sieving shall be 

applicable to all soils and the second dry sieving, 

shall be applicable only to soils which do not have 

an appreciable amount of clay. For the 

determination of distribution of grain sizes smaller 

than 75-microns the pipette method is given as the 

standard method. The hydrometer method is given 

as a subsidiary method. This method shall not 

applicable if less than 10 percent of the material 

passes the75-micron. 

 

4. Results and Discussion 

   AS PER IS: 2720 (PART 4& 5) – 1985[Ref. 11 – 

12] 

On the basis of the preliminary observation by 

executing trial pits and trial trench, it has been 

found that approximately  3 to 4 meter depth from 

surface is filled by medium to fine grained Silty 

sand and clayey Sand soil and further below that it 

consist highly weathered rocks  showing white 

Silty soil. The samples dispersed in fluid, granular 

material, particles and powder material data or a 

mathematical attributes that defines the relative 

amount typically by mass, of the particles present 

according to size is known as Particle Size 

Distribution (PSD) [23].Stack of different size 

sieves are used in sieve shaker to shake the dry soil 

sample thoroughly to determine the total 
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percentage of soil particles, which remained on 

each sieve will constitute the total mass of the soil 

[18]. Hydrometer analysis is used to determine 

grain size distribution of the fines which is < 75μm 

[19-21]. In soil, gravel, sand, silt and clay  

fractions contains particle of decreasing magnitude. 

Table 2 provides the actual ranges of dimensions of 

the soil particles. The results of a grain size 

analysis is represented as a grain size distribution 

curve in which the particle passing and known 

equivalent grain sizes are plotted on a semi 

logarithmic graph.  

 

On an average pits and trenches are dug for a depth 

of about 3meters - 4meters and measured soil 

profile from 0.5m to 4m which consists of coarse to 

Fine grained clayey sand soil in L - 1, L - 2, L - 3, 

L - 4, L - 5, L - 8 and silty sand soil in L – 7, L – 9, 

L – 10, L – 11, L – 12, L – 13, L – 17. Whereas, in 

L – 6, L – 14, L – 15, L – 16 consists Organic clay 

/silt (OH), high plasticity silt (MH), silty sandy soil 

(SM) and clayey sand soils (SC). Further below 

Moderate to highly weathered gneissic and granitic 

rocks are underlain which are medium to fine 

grained white colour soil. 

 

 

 

Table 1: Classification of Soil as per Grain Size Analysis 

Sl. 

No 
Location 

LAT 

LONG 

Grain Size Analysis as per IS: 1498 - 

1970 Classification as 

per grain Size 

USCS Classification as  

per grain Size C.G 

Sand 

M. G 

Sand 

F. G 

Sand 

Silt / 

Clay 

1 L-1 
N12°19’16” 

E76°35’17.2” 
13.5 16.5 21.7 48.3 Clay/ Silt SC 

2 L-2 
N12°09’59.2” 

E76°38’42” 
11.2 18.7 37.4 32.7 Clay/ Silt SC 

3 L-3 
N12°06’46” 

E76°24’08.8” 
15.8 22.5 15.1 46.6 Clay/ Silt SC 

4 L-4 
N12°07’00.2” 

E76°25’03.3” 
15.4 22.3 19.8 42.5 Clay/ Silt SC 

5 L-5 
N12°22’37.4” 

E76°50’16.8” 
15.1 26.4 19.8 38.7 Clay/ Silt SC 

6 L-6 
N12°05’52.4” 

E76°43’25.3” 
16.7 21.1 13.6 48.6 Clay/ Silt SC-SM 

7 L-7 
N12°14’15.3” 

E76°42’24.7” 
26.6 20.4 11.2 41.8 Clay/ Silt SM 

8 L-8 
N12°15’20.2” 

E76°40’31.2” 
14 21.1 21.2 43.7 Clay/ Silt SC 

9 L-9 
N12°17’40.8” 

E76°44’15.1” 
18.6 16.6 20.1 44.7 Clay/ Silt SM 

10 L-10 
N12°17’53.5” 

E76°43’21.6” 
17.4 18 21.5 43.1 Clay/ Silt SM 

11 L-11 
N12°17’27.6” 

E76°45’58.5” 
8.8 19.6 18.7 52.9 Clay/ Silt SM 

12 L-12 
N12°08’11.5” 

E76°49’53.8” 
16.6 19.9 20.6 42.9 Clay/ Silt SM 

13 L-13 
N12°13’49.0” 

E76°32’33.9” 
7.9 20.5 20.9 50.7 Clay/ Silt SM 

14 L-14 
N12°06’21.4” 

E76°23’36.7” 
11.2 18.9 17.8 52.1 Clay/ Silt SC-SM- MH/ML & OH 

15 L-15 
N12°19’19.2” 

E76°35’11.2” 
12.5 22 18.5 47 Clay/ Silt SC-SM, MH& OH 

16 L-16 
N12°15’23.0” 

E76°34’35.21” 
9.2 15.9 21 53.9 Clay/ Silt SC-SM 

17 L-17 
N12°05’12.13” 

E76°40’25.12” 
9.2 17.5 21.7 51.6 Clay/ Silt SM 

Table 2: Grain size passing percentage 
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5. Conclusion 

Based on the present geotechnical 

investigation of my study area indicates following 

details are as given below  

1. Up to 3meter - 4meter depth of Mysore 

locations is filled with Silty Sand and Clayey Sand. 

This zone is more susceptible to soil subsidence. 

Hence it requires proper engineering treatment 

before construction of foundation in subsurface 

part of any civil structures. 

2. Hydrometer or Pipette test can be applied to 

determine percentage of Fines which is abundantly 

rich in between the depth of 4.0 m to 8.0 m in soil 

strata, this constitutes fine grained cohesive soil i.e. 

clay and silt type. 

2. Moderate to highly weathered gneissic 

and granitic rock are encountered at the depth 

range of    8 m to 16m. Predominantly they are 

non-cohesive coarse grained sandy soil. According 

to IS standard suitable civil engineering techniques 

will be carried out for ground stabilization. 

3. Further, detailed geotechnical studies like 

Atterberg’s Limits and PSD will be carried out for 

fines which are present at the depth of 4m to 8m. 

4. Depending upon the ground conditions 

and soil behavior certain subsurface civil design 

like deep pile foundation or Combined Pile Raft 

foundation is recommended. 
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