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Abstract: Grain size distribution is an effective tool to characterize the type of soil. Grain size distribution is applied to distinguish the soil categories of 
the study area. Particle size distribution (PSD) plays a vital role to allocate the soil mass features which gives a major idea about bearing capacity of 
soils as well water infiltration is a key parameter to water engineering and civil engineering structure. Particle size gradation has been classified by 
Indian Standards. Indian Standard code gives a wide range to the particle size ranges from clay to boulder. This paper alludes about the particle size 
distribution results of soil of Ratu Block, Ranchi, Jharkhand India.  The Average Particle Size (APS) of soil sample of the study area varies between the 
range of 0.36 to 0.57 and the coefficient of Uniformity (CU) of soil sample of 6.092 to 11.578 whereas the coefficient of curvature (CC) of the study area 
shows value range 1.324 to 1.722.This paper concluded that the study area has sandy type of soil in nature.   
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1 INTRODUCTION 
In 1997, Soil Science Society of America defined soil 
aggregate as "a group of primary soil particles that cling to 
one another more firmly than to other encompassing 
particles". Soil aggregate can be framed by both 
conglomeration and fracture forms. There are a few 
different ways of measuring aggregate size and strong 
molecular force of attraction between the aggregate 
molecules. The relative abundance of soil aggregate at 
every conceivable size, in the wake of breaking the soil 
individuals in a recommended manner, is the standard 
portrayal of the characteristics of soil. For classification of 
soil aggregate, particle size distribution is the one of the 
best method for distinguish [1]. Particle size distribution 
(PSD) is defined as an index to distinguish the sizes of the 
particles in the extents by dry mass of a soil dispersed over 
determined particle-size assortment. It is also known as 
graduation. To classify soil for agricultural and engineering 
purposes, Gradation is used. There are some factor 
parameter which affect the grain size of the soil like 
permeability, porosity, specific gravity, and void ratio which 
governs [2,3]. These parameters give a basic idea about 
the infiltration and bearing capacity of soil. The information 
of the grain size dissemination is an essential tool which 
provides an idea regarding an assortment of reason and a 
range of uses in Geotechnical engineering. The availability 
of ground water table also relies upon the sorts of grains 
present in the soil mass. For PSD, sieve analysis is the one 
of the method to get it. Sieve analysis is a deterministic 
physical model which is in capable of explaining the 
characteristic of grain size distribution for soil type. Grain 
size perusal of soil is a significant parameter for soil 
characteristic investigation. While dealing with PSD, textural 
parameters of soil is associated with progressively 
changing in curve shapes. Soil texture influence the entire 
infiltration process [4, 5] as well as structural instability [6, 
7].For classification of soils, Particle size analysis is a 
superlative laboratory test. This paper presents grain size 
analysis of soil of Ratu Block, Ranchi, Jharkhand. 
 
2 MATERIAL AND METHODS 

 
2.1. Experimental Site 
Gross area of Jharkhand state is 79.72 lakh hectares. The 
most of population of the state depending on agriculture, 
only 23% cover for agriculture in the state after partition of 

Bihar (15 November, 2000), total geographical area of state 
is situated on the latitude (210 58’ to 250 18’ N) and 
Longitude (830 22’ to 870 57’ E). The average annual 
rainfall is 1200-1300 mm and total population of state is 
26.91 million (2.65% of the country).Ranchi lies at 23°22′N 
and 85°20′E. Its municipal area is 175.12 Km2 and its 
average elevation is 651 m above sea level. Ranchi is 
situated in the southern section of the Chota Nagpur 
plateau, which is the eastern part of the Deccan plateau. 
Ranchi has a tableland topography and its thick tropical 
backwoods a blends that creates a relatively moderate 
climate dissimilitude with the rest of the state [8].  The study 
was conducted on following six locations of Ratu Block of 
Ranchi district of Jharkhand in the summer season of 
March 2017. 
 
2.2. Method for soil sample collection for laboratory 

work 
Various methods for collecting soil sample in the field at the 
different depth (surface versus subsurface) for routine 
determination of the physical properties of soil namely 
particle size and textural class [9]. There are two types of 
methods for soil sampling namely undisturbed soil sample 
and disturbed soil specimen. The Undisturbed soil kernel 
specimen is taken to find out numerous fundamental soil 
physical properties. The overall volumes of the 3 – phases 
(solid, fluid and gaseous) can be purposive either by mass 
or by volume [10, 11, 12, 13, 14]. Disturbed soil sample is 
beneficial for the determination of soil water content, 
porosity, specific gravity, particle size, textural class [9, 16, 
17]. Usually, the subtleties of the method will rely upon the 
motive for which the specimen is taken so we used 
disturbed soil sample method in this study. In this study, the 
goal is to acquire a general assessment of soil in a given, 
the numerous quantities of tests give an index to the 
general examinations. The variety among tests gives a 
record of the variety in fixings content that might be 
experienced in the laboratory. Soil specimen might be 
recovered utilizing an assortment of strategies and 
paraphernalia, contingent upon the part of the soil profile 
required (surface versus subsurface), and the sort of 
specimen required (disturbed versus undisturbed) and the 
soil Performa. In this study sample were collected at 
surface (15cm depth) and sub-surface (30 cm depth) level, 
utilizing Hand wood screw (auger), a progression of 
augmentation poles, a "T" handle, and a flimsy divider tube 
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sampler. The twist drill drills a gap to the ideal inspecting 
profundity and afterwards is expelled. The wood screw tip is 
then supplanted with a cylinder center sampler, dropped 
down the borehole, and constrained into the ground toward 
the finish profundity. The center is then pulled back and the 
example collected. Augers are better for direct specimen 
recuperation, are quick, and provide a huge volume of 
specimen. The auger should be inserted at a 00 to 450 
angle from vertical into the soil surface to be sampled [9, 15, 
16]. Uprooting of specimen may require tilting of the 
sampler. Then, augers should be rotated once or twice to 
cut a specimen from its genesis. Withdraw the auger slowly; 
making sure that the slot is facing upward. Before sampling, 
an acetate kernel can be placed into the auger. By using 
this proficiency, an intact kernel can be extracted. Then the 
specimen should be transfer into a homogenization canister. 

 
2.3. Method for sieve analysis in laboratory 
The PSD estimation appropriation as far as a coarse-
grained soil is, for the most part, decided to utilize a sieve 
analysis where a readied dry soil test is tremble altogether 
throughout a pile of sifters (sieve) that comprise of different 
interstice. Each strainer hold some mass of particles is 
figured as a % of the total dry sample mass. The grain 
measure dispersion of the fines under 75μm is resolved to 
utilize hydrometer study where the fines are mixed with 
distilled water to frame a 1000 ml of suspension. The 
hydrometer is utilized to quantify the thickness of this 
answer for particular circumstances. This time-density 
information is then used to ascertain the level of various 
molecule sizes for the required 48-hour duration where 
perceptions are required to be made. It is very basic for 
soils to contain both coarse and fine grains and it is 
important to attempt both a strainer and hydrometer 
analysis to acquire the total PSD. The typical method took 
after is to at first do a sieve analysis, which is then trailed by 
the hydrometer test on the particles that pass the 75μm 
sifter. The rate passing each sifter is by and large treated in 
total to decide the whole PSD. An investigation of this kind 
express quantitatively the extents by mass the different 
mass of the different sizes of particles introduced in the soil. 
The implications of a grain estimate assessment could also 
be presented as a grain dispersion bend in which the 
aggregate rates are plotted against these values on a Semi-
logarithmic scale better than known equivalent grain sizes. 
IS 2720 (Part 4) incorporates the strategy for the 
quantitative assurance of grain measure circulation in the 
soil (18). Two techniques are given for finding the 
dispersion estimate bigger than 75-micron the, principal 
strategy, wet sieving will be pertinent to all soil and the 
second, dry sieving, will be appropriate just to soils which 
don't have a calculable measure of the earth. For the 
assurance of the dissemination of grain sizes littler than 75 
microns the pipette strategy is set to the standard technique 
is given as an auxiliary strategy. This technique will not 
make a difference if the 75-micron passes below 10% of the 
material.   
 
 
 
 
 

2.4. Soil Texture  
It is well acknowledged that the soil texture (particle size 
distribution) contains the infiltration rates of storm water, 
moisture retention, identification of transmission and soil 
properties.The textural class of a soil is determined by the 
percentage of sand, silt, and clay. Particle-size analysis [15, 
16, 17] work out in laboratory, firstly take a sample of 
aggregate. A typical sieve analysis involves a nested 
column of sieves with decreasing order of screen opening 
and at the base is a round pan is fitted for collecting lid 
material. The column sieve has size in order of 4.75, 2.36, 
1.18, 0.6, 0.425, 0.3, 0.212, 0.15 and 0.075mm. Usually, 
the column is placed over a mechanical shaker. The shaker 
shakes the column, more often than not for some fixed 
measure of time. After the shaking is complete the material 
on each sieve is weighted. The weight of the specimen of 
each sifter is then partitioned by the complete load to give a 
rate held on each strainer [16]. The finding of this 
experiment are presented graphically to define the soil 
classification, Coefficient of Curvature (Cc) and Coefficient 
of Uniformity (Cu).  

 

Coefficient of Curvature (Cc) =
.

 (1) 

 
Where,  
D60, D30 and D10 are 60, 30, and 10% finer particle 
diameters on the cumulative distribution cure, 
respectively. 
 

Coefficient of Uniformity (Cu) =    (2)  

 
Where, 
D60 and D10 are the particle diameters on the 
cumulative distribution curve corresponding to 60 and 
10 percent finer. 

 
2.5. Grain size of soil 
The Government of India has a departmental institutions of 
Indian standards which permit standard quality for mankind. 
On 19th December, 1970, The Indian Standards Institution 
adopted the draft finalized by the Soil Engineering Sectional 
Committee had been approved by the Civil Engineering 
Division Council. Earlier the Indian Standards published a 
note book in 1959. For Soil survey and soil classification, IS: 
1498 – 1970 is prime asset to distinguish. Arrangement as 
per IS: 1498-1970 grouping and distinguishing proof of the 
soil for general designing reason have done and give an 
appropriate answer to queries related to this arena. Clay is 
the lower limit of the soil classification whereas boulder is 
the upper limit of the soil classification. The examination of 
grain size of the soil proposes the infiltration models and 
the bearing capacity to a specific degree. Grouping of soil is 
a medium of correspondence among soil and water 
engineers for geotechnical enactments. The study of grain 
size of soil suggests the division between the coarse-
grained and fine-grained soils. This likewise gives the 
premise to point by point geotechnical examinations [19]. 
According to the Indian Soil Classification, by and large, the 
soil is specifically classified in Table 1 as according to their 
grain sizes. 
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Table 1 classification of soil as according to Indian soil classification (ISC) I.S. 1498 – 1970 
 

S No. Type of Soil Size of Grains 

1 Coarse Sand 4.75-2 mm 

2 Medium Sand 2.0-0.425 mm 

3 Fine Sand 0.425-0.075 mm 

4 Silt 0.075-0.002 mm 

5 Clay below 0.002 mm. 

 
3 RESULT AND DISCUSSION 
As the sample were collected from six different site of study 
area and examined in the soil mechanics laboratory of 
Centre for water engineering and management, Central 
University of Jharkhand. Results are exhibited by plotting 

the passing percentage (on a linear scale) against the sieve 
opening size of sieve (on a log scale) and linking the plotted 
points with a smooth curve referred to as a distribution 
curve of grain size. PSD of different location of soil are 
shown in figure (2-7) given below. 

 
Fig 1. Grain Size Distribution Curve for soil sample Of Hurhuri. 

 

 
Fig 2. Grain Size Distribution Curve for soil sample Hehal. 
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Fig 3. Grin Size Distribution Curve for soil sample of Bajpur. 

 

 
Fig 4. Grain Size Distribution Curve for soil sample of Bhonra. 

 

 
Fig 5. Grain Size Distribution Curve for soil sample of Murgu. 

 
Fig 6. Grain Size Distribution Curve for soil sample of Pali. 
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On the basis of gradation, figure 2-7 obtained that the layer 
of natural soil bed possess well graded soil together with 
texture loamy sand to sand texture. Also experimental 

observation reveals us the average value of coefficient of 
curvature (Cc), coefficient of uniformity (Cu) and Average 
particle size (D50) is presented in table 2.    

 
Table 2 Coefficient of Grain Size Distribution. 

 

Name of locations 
Average particle size 

(D50) 
coefficient of uniformity 

(Cu) 
coefficient of curvature 

(Cc) 

Hurhuri 0.44 7.375 1.324 
Hehal 0.36 6.351 1.392 
Bajpur 0.43 6.092 1.466 
Bhonra 0.37 6.67 1.531 
Murgu 0.43 6.623 1.722 
Pali 0.57 11.578 1.346 

 
The coefficient of Uniformity (CU) and coefficient of 
curvature (CC) are the grading characteristics of the soil 
whereas the Average Particles Size (50) provides 
information about quantity of finer and coarser particles of 
soil sample. The APD of sample of the study area varies 
from 0.36 to 0.57. The CU of sample of Hurhuri, Hehal, 
Bajpur, Bhonra, Murgu has 7.375, 6.351, 6.092, 6.67 and 

6.623 respectively whereas the soil sample of Pali shows 
the greater value than other place sample in Table 2. This 
depicts that soil mass consists of soil particles with different 
size ranges. The soil sample of Pali contains 8.19% of 
gravel in it Table 3. Bajpur soil sample contains maximum 
percentage of sand quantity.  

 
Table 3 Grain Size Distibution. 

 

Name of location Gravel % Sand % Fines % 
Soil texture A/C to 

ASSD 
Soil classification A/C 

to ISC 

Hurhuri 4.13 86.87 9 Loamy Sand SW 

Hehal 1.88 88.26 9.86 Sand SW 

Bajpur 1.83 90.38 7.79 Sand SW 

Bhonra 1.37 88.55 10.08 Sand SW 

Murgu 3.71 86.6 9.69 Loamy Sand SW 

Pali 8.19 82.01 9.8 Loamy Sand SW 

SW- Well graded sand, ISC- Indian standard classification 
 
4 CONCLUSION 
From the sieve analysis and particle size distribution 
analysis, found that more than 80% of soil sample from all 
sites passes through 0.075 – 4.75 mm sieve. The Average 
Particle Size (APS) of soil sample of the study area varies 
between the range of 0.36 to 0.57 and the coefficient of 
Uniformity (CU) of soil sample of 6.092 to 11.578 whereas 
the coefficient of curvature (CC) of the study area shows 
value range 1.324 to 1.722. The textural analysis as per the 
triangular diagram showed that the textural class of different 
region was varied loamy sand to sand with the soil class of 
SW (well graded sand) which has high pore volume size 
with high permeable strength. Sample collected from Bajpur, 
Bhonra and Hehal were analysed and it show cohesion less 
soil, whereas sample of Hurhuri, Murgu and Pali shows 
some binding property of soil, stratum is therefore a 
cohesive form of soil i.e. clay and silt. For determine the 

propertion of clay or silt, further hydrometer test can be 
applied. 
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