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Abstract - The procedure presented here for design of flexible pavements is generally referred to as the Atterberg test design 
procedure. This procedure requires that each layer be thick enough to distribute the stresses induced by traffic so that when 
they reach the underlying layer they will not overstress and produce excessive deformation in the underlying layer. 
As we know that the load on the pavement is generally increasing with the increase in traffic. Traffic is considered in terms 
of the cumulative number of standard axles(8160 kg) to be carried by the pavement during the design life. For estimating the 
design traffic, the following information is needed: 
1. Initial traffic construction(CVPD) 
2. Traffic growth rate during design life 
Flexible pavements will transmit wheel load stresses to the lower layers by grain to grain transfer through the points of 
contact in the granular structure. The following common factors influencing the performance of pavement are :-a)Traffic 
b)moisture c)Subgrade  d)construction quality e)maintenance. 
Thorough analysis of the existing pavement is necessary to understand the existing conditions and estimate the futuristic 
scenario to maintain sustainability of the road pavement and safe travel. 
 
 
I. INTRODUCTION 
 
It is the purpose of this paper to point out the 
problems associated with flexible pavements, to 
summarize the research that the Joint Highway 
Research Project has done in this field, and to outline 
present endeavors. In so doing, it must be recognized, 
first of all that flexible- pavement research, or the 
general problem of flexible-pavement design, consists 
of two parts. 
One of these is the material design of competent 
layers of the flexible pavement, such as the subbase, 
base, or surface course. In addition to the strength 
characteristics of such layers, factors of durability 
also must be recognized in establishing their design. 
The second part of the problem is concerned with the 
thickness design of the component layers, wherein it 
is required that sufficient strength be built up to carry 
the imposed loads. In this connection the problem 
must be viewed as one in which the subgrade soil is 
required to carry the load, but that in order to do so it 
must be reinforced to the extent that stress applied to 
it will be so distributed as not to cause failure. 

 
Fig. 1- structure of pavement design 

II. MATERIALS AND METHODOLOGY 
 
Loose red earth was obtained from G.D.Rungta 
collage of Engineering College in Parking place, soil 
Sample were collected at a depth of 1 meter, soil 
passing 4.75 mm sieve is used in tests, all tests are 
conducted based on IS: 2720 - part 4 and The 
material which is collected for testing is different in 
quality and property, so that the material was 
separately tested in the laboratory so as to design the 
soil sub grade.  
 
Sieve analysis 
Grain size analysis is carried out to determine the 
relative percentages of different sizes of particles in 
the sample. These sizes control the mechanical 
behavior of coarse grained soil.  
 
Dry method of sieving is used for coarser fractions 
(retained on 4.75 mm sieve) and wet method is used 
for finer fractions (retained on 75micron sieve) and 
pipette method is used for fraction spassing 75 
micron sieve. 
 
Liquid limit test 
The Liquid and Plastic Limits (Atterberg Limits) of 
soilindicate the water contents at which certain 
changes in the physical behavior of soil can be 
observed. From Atterberg limits, it is possible to 
estimate the engineering properties of finegrained 
soils.  
 
Plasticity is the property that enables a material to 
undergo deformation without noticeable elastic 
recovery and without cracking or crumbling. 
Plasticity is a major characteristic of soils containing 
an appreciable proportion of clay particles. 
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Atterberg Limits Test Determination of Liquid 
Limit (LL): 
 

 
Table 1: Determination of Liquid Limi(LL). 

 

 
Graph1: Liquid limit test Curve. 

 
Result: Moisture content at 25 blows from the graph. 
Liquid Limit (LL) = 23% 
Determination of Plastic Limit (PL) 

 
Table 2-Determination of Plastic Limit (PL) 

 
Table 3: Determination of Plastic Limit (PL) 
Plastic Limit (PL) = 17.04 % 
Plasticity Index (Pl) = LL - PL = 23 − 17.40 = 5.6% 
 
III. ANALYSIS OF VARIANCE 
 
An analysis of variance (ANOVA) was completed for 
each of the four major distress types todetermine if 
the main factors of the experiment had a significant 
effect on those distresses from these early 

observations. The major factors included in the 
ANOVA are listed below. 
 
 Subgrade type: Fine-grained versus coarse-

grained soils. 
 HMA thickness: Thin versus thick surface layers. 
 Base type: Granular or unbound aggregate versus 

ATB layers. 
 Drainage condition: Permeable versus dense 

layers. 
 
Results from this one-way ANOVA are summarized 
in table 22 and indicate that subgrade soil, drainage 
condition, type of base material, and HMA thickness 
have a significant effect on all distresses with the 
exception of rut depth. 
 
The following summarizes the effect of the key 
factors of the experiment on the individualdistresses. 
A description of the effects and possible reasons for 
those effects are discussed in the next section of this 
chapter. 
 
Rut Depth: Base type and the age of the project are 
important and have an effect on the measured rut 
depths. On the average, those test sections with 
unbound aggregate base layers were found to have 
the highest rut depths while those with ATB layers 
have the lowest. 
 
IRI: Subgrade soil type, base type, drainage 
condition, base thickness, HMA surface thickness, 
and age all are important in calculating the IRI from 
the longitudinal profiles. Those test sections with the 
following site and structural factors were found to be 
smoother: coarse-grained soils, ATB layers, 
permeable base layers, thicker base, and thicker 
HMA layers. 
 
Fatigue Cracking: HMA surface thickness and the 
age of the project appear to affect thefatigue cracking. 
The test sections that are younger and that have the 
thicker HMA layers have the least amount of fatigue 
cracks. Subgrade soil type also appears to be 
important relative to fatigue cracking. On average, 
the projects built over fine-grained soils have more 
fatigue cracking than those projects built over coarse-
grained soils. However, the Kansas project with the 
wet subbase and variable densities was built on a 
fine-grained soil and has a large amount of fatigue 
cracking. The difficulties encountered during the 
construction of this section (rather than the fine-
grained soil) could be biasing the statistical 
comparison related to subgrade soil type. 
 
Transverse Cracking: Subgrade soil type and, to a 
lesser degree, age are important relative to the 
amount of transverse cracking measured at each site. 
However, nearly all of the test sections with the 
greatest lengths of transverse cracking are from the 
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Iowa project. The greatest lengths of cracking on this 
one project could be distorting the results. 
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