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ABSTRACT 

The road deterioration in the Kashmir is very common and the pavement doesn’t last for more than five years. 

Road maintenance is a huge problem in the valley of Kashmir as pavement begins to deteriorate at a faster 

rate as compared to the rest of India. A study was done to understand the main reasons responsible for the 

rapid deterioration of pavements in the region. During the course of research first of all different road section 

were taken. They were selected depending upon several factors. For example one section viz Dooru to 

Lisserroad is one of the important roads that is completely deteriorated although the road was constructed just 

a few years ago and has low traffic volume. Likewise another road section was taken viz Omoh to Jawahar 

Tunnel. It is one of the important roads that acts as a feeder for trucks to get connected to the rest of India 

through Jawahar Tunnel. This very section is also completely damaged. Pot holes are everywhere. After the 

selection of road sections, rapid visual screening test was done to identify the type of pavement failure along 

with the possible causes. Questionnaire was also prepared to record the opinion of stakeholders. After this 

different laboratory tests were performed on the road aggregates so as to cross check various causes of failed 

pavements. After the conclusion of research a number of factors came to light. Out of all the three road 

sections it was clear that there are a number of reasons why the pavements have failed? Failed engineering 

and poor designs are the prime reasons.  The study revealed that overloading of vehicles, poor drainage 

system of roads, non-engineered roads that are incapable of resisting weather changes, and use of poor 

quality materials were responsible for the rapid deterioration of roads in the valley. 
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1. INTRODUCTION 

Roads are one of the important infrastructures of a nation that help in the overall development. Roads are the 

gateways for the prosperity of a nation. They serve for multipurpose things and are regarded as the temples of 
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nation’s development. India Roads have existed in our nation for over 5000 years. Roads were built by 

Chandragupta and Ashoka of the Maurya Dynasty, but substantial development was achieved during the Mughal 

and Sur period. During Maurya period around 2600 Km long roadways were constructed .The Grand Truck Road 

(G.T Road) which was constructed by one of the greatest emperor Sher Shah Suri is the oldest motorable road. Its 

length is about 2400 Km and was popularly known as “Sadak-e-Azam”. Then, with the advent of British in 1830, 

they began a road-building project, the first of which was the repairing of Grand Trunk road.In 1934 IRC was 

formed and Nagpur Road Plan and Bombay Road Plan was proposed. The goal of these initiatives was to expand 

the country's road network. Its primary objective was to raise road density from 32 Km
2
 to 100 Km

2
. 

 In 1988 another independent body National Highway Authority of India was formed. Its main work was to 

construct, develop and manage the National Highways. However, little changed in the country until extensive 

economic freedom was implemented. It was when Atal Bihari Vajpayee, India's former Prime Minister, visited 

Pakistan and, upon his return, launched a project known as the National Highways Development Project (NHDP). 

This project resulted in the construction of about 5800 kilometres of roadways. This is recognised as the most 

significant road development in this era. Following the enormous success of this project, the Government of India 

established a special agency known as the National Highways and Infrastructure Development Corporation Limited 

in 2014. (NHIDCL). 

Its primary mission is to improve road connection in the country's high-altitude locations. From 2017 until the 

present, roads and highways in India have witnessed significant growth under the leadership of NitinGadkari, 

Minister of Roads and Highways in the Government of India. From the launch of the Bharatmala Project, which 

aims to build over 84000 km of roads across the country, to the increased speed of road construction, this industry is 

thriving day by day. 

Importance of Roads in Current World. 

Roads were and will remain important for the existence of any nation. More the number of roads more will be the 

development of an area as roads open a number of avenues for the stakeholders. In case of a highway a number of 

business hubs begin to emerge one a road or highway passes through that area. During the construction of roads a 

large number of employments is generated. The importance of roads may be summed as follows: 

1. Flexibility: Roads are the most flexible means of transport. Even after travelling by air or water one has to 

travel by roads to reach their final destinations. Roads can reach every corner of the area. 

2. Suitability: Roads are the most suited ways of transport. They are viable, economical and Routes and 

schedules in road transport may be easily altered and changed to meet individual needs.. 

3. Speedy: Road transportation is best suited for quick delivery. Water transport is quite sluggish. Air and train 

transportation need excessive documentation, formalities, and packing.  

4. Economy: When compared to other means of transportation, road transport is extremely cost effective. It 

necessitates a significantly lower initial capital expenditure, as well as lower operating and maintenance 

costs 

5. Others: Other than road transportation, no other method of transportation provides doorstep services.. Road 

and vehicle transport provide primary connectivity to all other forms of transportation, including railroads, 

ships, and aeroplanes. 
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2. OBJECTIVES OF THE STUDY 

The current paper aims on identifying the factors that cause the deterioration of roads in thevalley of Kashmir and 

establishing their relative importance for various groups and mainroad contracting firms. The main focus was 

indexed towards: 

1. To study the main reasons of road pavement deterioration in the areas of Kashmir. 

2. To interact with the stakeholders and knowing their opinion on this issue. 

3. To analyse the problem by using various parameters. 

4. To put forward the best possible results so as to save future problems. 

 

3. LITERATURE REVIEW 

 

A Study by Dr Sultan Tarawneh et al (2003) done on different roads in the Jordan reveals that a number of factors 

are responsible for the pavement failure. Overloading of the vehicles is the core cause as per their research. 

Another research was done by Dr Rupal Shah et al (2016) and according to the research the main causes that are 

responsible for the early failure of a road pavement in the overloading of the vehicles. It states that overloading not 

only affects the roads but also has a key factor on the fuel efficiency of a vehicle. In their research overloading was 

the main indicator of pavement failure. 

Vandana Tare et al (2013) did an extensive research on 10 road sections with an average length of 0.5 

Km.Different roads were studied by them before and after the monsoon season. They found that the main distresses 

in the roads were cracking, longitudinal depression. 

MarcinStaniek (2017) did an extensive research on the cracking of pavements. He put forward that adequate road 

maintenance policy is required to curb the menace of cracking in the pavements. He puts forward solution to the 

cracking of pavements by recording videos in the form of sequences and morphological and filtering operations 

were used to find the noise.  

Shun Guo et al (2019) did a research on measurement of holistic road damage to the road pavements and it was 

tried to calculate the pavement distresses. He put forward that holistic road damage degree is inversely directed to 

the average speed of a moving vehicle.This clearly imparted that poor road conditions directly reduce the efficiency 

of the vehicles. 

Hiroya Maeda et al (2018) say “many inquiries are merely focused with determining whether or not harm has 

occurred. However, in the actual life, when road management from a governing body are called in to repair such 

damage, they must first determine the nature of the damage in order to take effective action. Additionally, in many 

of these previous studies, the researchers collected their own data using a variety of methods” 

Anwar A Ahmad et al (2015)  says that a number of maintenance and rehabilitation of the road must be in such a 

way so that commuters don’t face any problem.The paper illustrates that the technique employed should be 

thorough in order to estimate the cost of pavement damage in a fair and efficient manner. 
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N.A Parker et al (2006) did a research on road pavement damage and it was found that multi axle vehicles are 

responsible for the road deterioration. Around 30 % damage was done by the overloaded vehicles it mentions. 

A Rumintang et al (2017) suggested “heavy trucks or Trenton type vehicles are often responsible for the pavement 

damage.  The link between EAL (Equivalent Axle Load) and road damage is intertwined and affects one another. 

Distortion Profile is the most common form of damage on Kalianak Road Surabaya, accounting for 19.8 percent in 

phase I and 20.24 percent in phase II.” 

4. RESEARCH METHODOLOGY 

During the course of research first of all different road section were taken. They were selected depending upon 

several factors. For example one section viz Dooru to Lisserroad is one of the important roads that are completely 

deteriorated although the road was constructed just a few years ago and has low traffic volume. Likewise another 

road section was taken viz Omoh to Jawahar Tunnel. It is one of the important roads that act as a feeder for trucks 

to get connected to the rest of India through Jawahar Tunnel. This very section is also completely damaged. Pot 

holes are everywhere. After the selection of road sections, rapid visual screening test was done to identify the type 

of pavement failure along with the possible causes. After this different laboratory tests were performed on the road 

aggregates so as to cross check various causes of failed pavements. At last the results were drawn and 

recommendations especially to curb the menace of early road deterioration in the valley of Kashmir were put 

forward. 

During the research a questionnaire was prepared in consultation with the various experts and same was distributed 

among the locals, vehicle drivers and other stake holders. There were some questions and the answer was asked 

from the stakeholders. The sample of the same is below 
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Questionnaire Sample 

Table 2 

 

Road Name: __________________ 

 

Question Positive 

Comment 

Negative 

Comment 

Total 

Stakeholders 

 

Road Service  Age    

Road Quality    

Drainage of Road    

Materials used    

Ease of access    

Weather Damages    

Overloaded Vehicles    

 

Features of Road Sections 

 

a. Doru to Lisser Road: This is an important road that connects the half of population of J&K to the many world 

famous tourist destinations like Kokernag, Daksum and Sinthan Top. It is about 6 Km in length and the terrain is 

hilly. This road was taken into consideration as this section was completely damaged and renovation work was 

taken into account recently. 

b. Omoh to Jawahar Tunnel Road:  This is also an important road and acts as an alternative in addition to main 

NH-44 section that connects valley to the rest of India.This road is always occupied by the heavy goods loaded 

trucks. 

c. Lower Mundah to Verinag:This is a village road and connects two villages with a distance of 1.5 Km this road 

was recently renovated but the current  condition of the pavement is deplorable.  

 

6. EXPERIMENTAL STUDY 

Around 700 Question samples were distributed among the stakeholders that included Daily commuters, 

Engineers, Government Authorities and others. The data that was extracted from the Questionnaire reports for 

all the three roads are summed as follows. 
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Questionnaire Reports 

Table 3 

Road Names: Doru-Lisser, Lower Mundah-Verinag and Omoh-

Jawahar Tunnel 

 

Question Positive 

Comment 

Negative 

Comment 

Total 

Stakeholders 

 

Road Service  Age 210 490 700 

Road Quality 205 495 700 

Drainage of Road 28 672 700 

Materials used 290 410 700 

Ease of access 266 434 700 

Weather Damages Yes 

Damages504 

No doesn’t  

damage 

196 

700 

Overloaded Vehicles 

 

279 421 700 

 

Crushing Strength Test 

It is an important test that is carried out to find the crushing strength of an aggregate.The test is done as per the 

specifications written in IS:2386 part IV. As per the Codalprovisons if the crushing strength value id around 10 % 

then the aggregate is tough and durable however value above 35 % denotes the aggregate is weak. Around 50 

samples were taken from each road comprising around 150 samples and the average value of same are recorded 

below 
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Crushing Value Test Reports 

Table 4 

S.No Name of the 

Roads 

 

Average 

Value 

Remarks 

01 Doru-Lisser 45.6 % 

 

Extremely 

Poor 

02 Omoh-Jawahar 

Tunnel 

50.1 % 

 

Extremely 

Poor 

03 Lower Mundah-

Verinag 

46.2 % 

 

Extremely 

Poor 

 

 

Abrasion Strength Test 

It is also an important test and is done to determine hardness properties of an aggregate. The Los Angeles abrasion 

test is designed to determine the percentage wearing due to the relative contact action of the material and steel balls 

employed as gritty charge. Along with the aggregates, an abrasive charge of cast iron spherical balls with diameters 

of 48 mm and weights of 340-445 g is put in the cylinder. The number of abrasive spheres changes according to the 

sample's grade. The amount of aggregate to be utilised is determined by the gradation and typically ranges from 5 to 

10 kg. The cylinder is then locked and spun at 30-33 rpm for a total of 500-1000 revolutions, depending on 

aggregate gradation. In Indian circumstances, a maximum value of 40% is permitted for WBM base course. A 

maximum value of 35% is specified for bituminous concrete. 

Here also around 50 samples were taken from each road comprising around 150 samples and the average value of 

same are recorded below 
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Abrasion Strength Test Results 

Table 5 

S.No Name of the 

Roads 

 

Average 

Value 

Remarks 

01 Doru-Lisser 45.7 % 

 

Extremely Poor 

02 Omoh-Jawahar 

Tunnel 

49.2 % 

 

Extremely Poor 

03 Lower 

Mundah-

Verinag 

49.2 % 

 

Extremely Poor 

 

Soundness Test 

The purpose of the soundness test is to investigate the endurance of aggregates to weathering action through the use 

of enhanced weathering test cycles. Porous aggregates exposed to freezing and thawing are prone to premature 

disintegration.  

Aggregates of a certain size are treated to 16 – 18 hours of alternating soaking in a suitable solvent of either sodium 

sulphate or magnesium sulphate before being dried to a consistent weight in an oven at 105 to 1100 degrees 

Celsius. The weight loss of aggregates is calculated after five cycles by filtering away all undersized particles and 

the loss in weight should not exceed 12 percent when tested with sodium sulphate and 18 percent with magnesium 

sulphate solution. 

Soundness Test Results 

Table 6 

S.No Name of the 

Roads 

 

Average 

Value 

Remarks 

01 Doru-Lisser 25 % 

 

Extremely 

Poor 

02 Omoh-Jawahar 

Tunnel 

26.2 % 

 

Extremely 

Poor 

03 Lower Mundah-

Verinag 

25.35 % 

 

Extremely 

Poor 
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RESULTS 

From the results above it is clear that firstly around 70 % stakeholders were not satisfied with the service life of the 

road. They were of the opinion that the road failed earlier than expected. Similarly 70 % stakeholders were not 

satisfied with the quality of road. Asmajority of these roadslack a good drainage thus 96 % stakeholders had 

consensus on this issue that lack of proper drainage had caused the road to deteriorate at a faster rate. Apart from 

this use of poor materials in the pavement and damage due to weather also were pointed by the stakeholders. 

 

 

Graphical Representation of Questionaire Survey 

Figure 1 

 

RECOMMENDATIONS AND CONCLUSION 

After the conclusion of research a number of factors have came to light. Out of all the three road sections it was 

clear that there are a number of reasons why the pavements have failed. Failed engineering and poor designs are the 

prime reasons. The whole can be summed as follows 

1. Construction Materials: After conducting various laboratory tests on the pavements it was found that 

during the construction of these roads sub-standard materials were used. The materials tested were of such 

poor quality that they could not pass even one test. This was horrific! 

2. Overloading: The menace of overloading was found to be the one of the main causes that led to early failure 

of the road. According to the survey conducted it was revealed that heavy trucks ply on these village roads 

which don’t have such specifications that they can resist such loading. 
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3. Drainage Failure: The drainage enhances the life of a pavement but in all the three cases the drains were 

either choked or were not functional. This led to the collection of water on the surface and lead to the failure 

of pavement. 

4. Weather Effect: The valley of Kashmir remains under the blanket of snow for a period of 3 months. This 

affects the road quality and is one of the key factors responsible for the pavement failure 

5. Others: Apart from this there are factors like negligence from the authorities that are responsible for the 

failure of roads in the valley of Kashmir. 
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