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Abstract— A need of transportation increase with economic 

growth rate after independence of our country. Road transport 

is the key mode to use other mode of transport. So it’s require 

management for increase life of pavement. In India most of 

the highway observed as flexible pavement. Highway 

pavement is facing problem like as deterioration, cracking, 

rutting and fatigue in short duration due to development of 

city. So, Pavement service life is big challenge for Pavement 

management system. Normally the serviceability of highway 

pavement depend on how well it is maintained. Maintenance 

and rehabilitation technique is depend on different type of 

pavement condition rating system The primary purpose of 

this study is determine pavement condition index using  code 

ASTM D6433-16 for identify  priority of maintenance. In this 

study collected traffic volume survey, conducted visual 

survey, different type of Pavement surface distress data and 

identify its severity level. Using distress data sheets for each 

sample determined PCI of whole section. Finally analysis of 

all data sheet of give PCI of stretch.  
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I. INTRODUCTION 

In developing country, grossly increase transportation 

infrastructure demand with population. It’s directly 

contributes to the economic growth, increase living standard 

of public. Transportation infrastructure is backbone of any 

country. Today’s transport system includes highways, Air, 

Water and Pipeline transportation. Certainly the major 

structural load carrying elements of the highway system are 

the pavements. Length of pavement is increase day by day in 

world so its promote maintenance of existing pavement. 

The phrase PAVEMENT MAINTENANCE can 

mean a lot of things, ranging from simple cleaning or 

restriping up to fixing sever distresses like potholes and 

washouts. Maintenance can also involve different 

approaches, based on whether the emphasis is on repairing 

distresses or preventing them before they happen. 

Pavement maintenance is very tedious operation 

task for any management system. Increase accident rate, 

increase vehicle operating costs due to not proper maintain 

highway. One goal all maintenance activities have in 

common is extending the life of the pavements are 

increasingly being designed for longer service lives, and 

longer lasting pavement mean more opportunity for 

maintenance over the life of the pavement structure. Using 

the right maintenance treatment at the right time will help you 

get the maximum benefit. This depends partly on the 

condition of the pavement and where it is in its life cycle. 

Pavement functional deterioration generally takes 

place due to effect of several factors like traffic load, climate 

factor and also its remaining service life. Maintenance of 

pavement is a big challenge for any pavement management 

system. Pavement management system is not include only 

new construction of pavement but existing pavement are 

regularly maintain for increase its service life. Structural 

deterioration of pavement due to repeated application of 

heavy traffic wheel loads; the rate of structural deterioration 

affect the service life of the pavement. The structural 

deterioration gets accelerated due to entry of water into the 

pavement layers including the subgrade. 

To avoid rapid deterioration of pavement structure 

leading to huge maintenance cost by carrying out timely 

preventive maintenance works. The pavement condition is to 

be inspected at frequent intervals and different types of 

pavement distress that may develop are to be rectified or 

corrected from time to time, as part of Maintenance program 

so as to provide the desirable level of comfort and safety to 

the road users. 

II. LITERATURE REVIEW 

A. A. Prof.Dr Fareed M.A.Karim, Dr.Khaled Abdul Haleem 

Rubasi, and Dr. Ali Abdo Saleh. “The road pavement 

condition index (pci) evaluation and maintenance: a case 

study of Yemen” 

In this research, the pavement condition was evaluated in 

terms of the surface distresses existing at the time of the field 

evaluation. Road pavement require continuous maintenance 

and rehabilitation (M & R) works to prevent deterioration 

caused by repetitive traffic loading and environmental 

factors. In this study the randomly selected sample unit is then 

surveyed to derive the PCI and average PCI of each section is 

determined, based on the PCI value of the section the 

necessary maintenance or rehabilitation procedure is 

suggested. Al- Fiush study road is used for transporting goods 

and people, with a large percentage of heavy vehicles moving 

on it. The analysed reveals that the pavement sections are 

structurally strong to carry the imposed traffic. Because of 

limited maintenance fund availability in Yemen, timely and 

rational determination of M and R needs and priorities are 

very important factor. 

They concluded an appropriate sample size was 

selected for visual inspection and rating. It has been found 

that the Al-Fiush road section rating is Very Good with PCI 

is 79.4, with a few samples rated as poor. 

B. Bharath Boyapati and R. Prasanna Kumar. 

“Prioritisation of pavement maintenance based on pavement 

condition index” 

A main objective of this research is to determine the 

Pavement Condition Index through field data collection and 

analysis to prioritize the maintenance of pavements. Damage 

and deterioration of pavements will occur as a result of traffic, 

Pavement and climatic and environmental factors. These 
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factor cause surface distress, Shear developing in sub grade, 

sub base or surface. 

In this study visual inspection of two stretches can 

be found Cracks, Patches and Potholes and Ruts. 

Classification of the severity levels of all distress. The PCI is 

a function of type, severity, extent and density of distress. PCI 

is meant to provide a basis for determining maintenance and 

rehabilitation needs and priorities for pavement. From the 

studied they concluded that the pavements from Thanjavur- 

Ayyampetai and Sathamagalam- Keelapur having the PCI 

values which are in the range of 40-60%. 

PCI provides a Strategies for finding the 

maintenance needs of pavements and for priorities the 

pavement sections based on priority. 

C. Madeh piryonesi and tamer e. El-dira “A data analytics 

solution for predicting the pavement condition index of roads 

using the most affordable attributes.” 

In this research they have focus on larger municipalities not 

collect data due to size of networks, limited budget and no 

historical data, a prediction model can be more useful in 

estimating pavement performance indicators. Writers give an 

efficient solution for this problem form of PCI. In this study 

the pavement condition index was chosen over IRI and PSI, 

because it is commonly used by municipalities and DOTs in 

North America. They adopted guideline of ASTM D6433-07 

and the SP-024 calculating the PCI requires collecting 

distress. In this paper a decision tree is learned to predict the 

variations in the pavement condition index of asphalt roads 

under no maintenance and Rapid miner was used for data 

analytics. The selected variables include the current value of 

the PCI, the freeze index, the total annual precipitation, the 

minimum annual temperature, the functional class of road 

section, the pavement type, the maximum annual temperature 

and the age of pavement. 

The decision tree represented the informativeness of 

predictive variables. Users can input the characteristics of 

their roads and climatic data, and receive information about 

the deterioration of their roads after three year. Changed with 

size and accuracy of parameters. 

They concluded that a decision tree was learned 

based on eight attributes to predict the PCI of asphalt roads 

after three years. The attributes used to develop the decision 

tree were the most affordable and in the early stages of asset 

management, with limited budgets and no historical data, can 

easily benefit from this model. The accuracy of model was 

around 60% which is satisfactory for these research. 

III. METHODOLOGY 

Rajkot is one of the largest cities of Gujarat, it has well laid 

out network of State highways, national highways and 

internal roads that link the city with rest of the country. In this 

study road stretch at Vagudad village to khirasa village 

section of Rajkot-Kalavad State Highway 23. 

Pavement condition is differs with over loading of 

heavy commercial vehicle, climate factor, environment factor 

and drainage changes. Distress is reflect of pavement 

deterioration. The physical forms of functional deterioration 

of flexible pavement include, (i) formation of pot-holes, 

revelling and cracks at some location (ii) formation of 

undulation including depression along the longitudinal 

profile of the pavement surface (iii) formation of longitudinal 

ruts along wheel paths (iv) shoving of pavement or plastic 

movement within the layer resulting in localised balancing of 

the surface (v) the pavement surface getting polished or very 

smooth, particularly along the wheel paths and becoming 

slippery under wet condition and (vi) formation of large 

waves along the longitudinal profile which affects high speed 

travel. 

Using visual inspection to evaluate pavement 

surface conditions. The key to a useful evaluation is 

identifying different types of pavement distress and linking 

them to a cause. Understanding the cause for current 

condition is important in selecting an appropriate 

maintenance or rehabilitation techniques. Identify existing 

pavement condition using Pavement condition Index. As per 

ASTM 6433-16 Pavement Condition Index is provides a 

measure of the present condition of the pavement based on 

the distress observed on the surface of the pavement, which 

also indicates the structural integrity and surface operaration 

condition. It provides an objective and rational basis for 

determining maintenance and repair needs and priorities. 

Following general steps follow for calculating PCI of 

Section: 

Identify branches of the pavement with different 

uses and divide each branch into sections based on the 

pavement design, Construction history, traffic and condition. 

All sample unit in the section may be inspected to determine 

the average PCI of the section. 

A. Calculation of PCI for Asphalt Pavement 

1) Add up the total quantity of each distress type at each 

distress type at each severity level, and record them in 

the “Total Severities” section. 

 
Fig. 1: sample sheet for asphalt surface distress 

2) Divide the total quantity of each distress type at each 

severity level from step 1 by the total area of the sample 

unit and multiply by 100 to obtain the percent density of 

each distress type and severity. 

Density = Distress amount in square meters X100 % 

3) Determine the deduct value (DV) for each distress type 

and severity level combination from the distress deduct 

value curves. 
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Fig. 2: Deduct Value curve 

4) Determine the maximum corrected value. 

5) The following procedure must be used to determine the 

maximum CDV. 

 If none or only one individual deduct value is greater 

than two, the total value is used in place of the maximum 

CDV is determined using following procedure, 

 List the individual deduct values in descending order. 

 
Fig. 3: Adjustment of Number of Deduct values 

 Determine the allowable number of deducts, m from 

figure or using the following formula: 

m = 1+ (9/98) (100-HDV) ≤ 10 

Where, 

m = allowable number of deducts including fractions (must 

be less than or equal to10) 

HDV = Highest individual deduct value. 

 The number of individual deduct values is reduced to the 

m largest deduct values, including the fraction part. If 

less than m deduct values are available, all of the deduct 

values are used. 

 Determine maximum CDV using graph find out CDV. 

 
Fig. 4: Corrected Deduct value 

 maximum CDV is the largest of the CDVs. 

6) Calculating the PCI 

 Calculate the PCI by subtracting the maximum CDV 

from: 

PCI = 100- maximum CDV. 

IV. DATA COLLECTION 

In this phase of operation visual observations supplemented 

by simple measurement for alligator crack, block crack, 

longitudinal and transverse crack, rut depth, potholes etc. 

distresses using a 3 meter straight edge. As it is inexpedient 

to modify the more distress area in selected stretch. It is 

selected chainage 14.2 to 15.2 is 1 km stretch. The PCI survey 

conducted on this stretch. 

Rajkot-Kalavad State highway 23 traffic volume 

survey of collected. Require PCU/day for justification of 

capacity of road. Three day 24 hours survey has carried out 

in traffic volume sheet for the wide and accurate justification 

of road capacity. 

The IRC recommended Design service volumes, a 

value of 35,000 PCU/Day can be adopted for four-lane 

divided carriageways located in plain terraine. The actual 

selected stretch is observed 35,600 PCU/Day. So this is affect 

to the pavement surface failure directly. 

From visual inspection of the road, there is more 

than defect. In inspection observed and quantified total 20 

samples pavement unit, almost of them alligator cracking 

with low severity, longitudinal and transverse cracking with 

low to medium severity, pothole with low to high severity, 

raveling and weathering with medium severity. 

Using all data sheet calculate most observed distress 

and highest frequent distress inspected in stretch is 

Weathering and raveling after that Longitudinal and 

Transverse cracking. Alligator cracking and edge cracking is 

also observed. These all distress are different severity level 

on road section like as Low, Medium and High. The severity 

level depend on the it’s size and depth which is decided 

density of that distress. Distress measure using by straight 

edge and measure tape, Scale for depth of distress. 

V. DATA ANALYSIS 

From visual inspection and measured distress of the 

pavement, there is more than defect. In inspection observed 

and quantified total 20 samples pavement unit, almost of 

them alligator cracking with low severity, longitudinal and 

transverse cracking with low to medium severity, pothole 

with low to high severity, raveling and weathering with 

medium severity. 

 
Fig. 5: summary of distress on pavement 
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Table 1: PCI of Stretch 

In the above table presented the PCI of all sample getting by 

Deduct value, Corrected Deduct value graph using for each 

distress observed on pavement. Which reflects the surface 

condition of pavement. 

VI. CONCLUSION 

As per the summary of distress observed that higher rate of 

raveling and weathering on Pavement surface. After that 

Longitudinal and transverse cracks, Alligator cracks and edge 

cracks are obsevered with low to high severity. Also, other 

distress perceived minor on pavement with low to high 

severity. From the traffic volume survey find out that 

PCU/day is more than the IRC recommended for capacity for 

plain rural road. As per pavement surface distress type and 

severity studies it can be concluded that the Pavement 

Condition Index is 60 which reflects fair condition of 

pavement. So, according to all analysis concluded that the 

PCI is the sign of the beginning deterioration rate of 

pavement which mirror that the convenient maintenace is 

require. 
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