
 

 

 

THE BUTTERFLY EFFECTS ON INDIAN ROADS 

 

 
S.Deepa

1
, Lt.Sridhar

2
, S.Saravanakumar

3 

1
Assistant Professor, Department of ECE, Karpagam College of Engineering, Coimbatore.

 

2
Associate Professor, Department of ECE , Karpagam university, Coimbatore.

 

3
Professor, Department of CSE, Karpagam College of Engineering, Coimbatore.

 

 

 

Abstract: The study presents an overview of road with 

lot of geographical variability such as hair cracks, edge 

cracks, raveling, alligator cracks, potholes. In south India 

the Traffic growth on roads is increasing at the rate of 3 

to 5% per annum. The in appropriate driving behavior is 

considered to be one of the major causes of road 

accidents in India as compared to defective geometric 

design of road surface or mechanical defects in vehicles 

with the variety of the damage caused inconvenience for 

road users. Road repairs have been done but the damage 

is almost as still occur. The main aim of this study is to 

analyze the road laying technique, lifetime of roads, road 

damages that affects human health, economy of country, 

vehicle wear & tear, pollution and climatic changes and 

solutions for the above aspects. 

 
Key Words: Road damages, life time of roads and road 

laying techniques. 

 

1. Introduction 
 

This analysis has been done in order to explain the 

essentials for a good road and also to create awareness 

towards the improper road which results in health 

controversy, economical damage for the country and 

individuals in many aspects. It does not stops with it but 

also influences climatic changes in that particular areas 

affecting its rainfall, increase in temperature and so on. It 

is also a major cause for ground mineral depletion since 

we depend on earthy minerals (Blue Metals) to lay roads. 

  

1.1 Indian Roads 

 
[1] India has a road network of over 4,689,842 kilometers 

(2,914,133 mi) , the second largest road network in the 

world. India's roads are a mix of modern highways and 

narrow, unpaved roads, and are undergoing drastic 

improvement. As of 2008, 49 percent – about 2.1 million 

kilometers of Indian roads were paved . Adjusted for its 

large population, India has less than 4 kilometers of roads 

per 1000 people, including all its paved and unpaved 

roads. In terms of quality, all season, 4 or more lane 

highways, India has less than 0.07 kilometers of 

highways per 1000 people, as of 2010. These are some of 

the lowest road and highway densities in the world. 

  

1.2 Classification of Roads in India 

 

To plan a road network for efficient and safe traffic 

operation , and for knowing the clear information of a 

particular root in a country, the classification of roads is 

necessary. 

a. National Highways: These are the important roads of 

the country. They connect state capitals, ports and foreign 

highways. They also include roads of military 

importance. They are financed by the central government. 

b. State Highways : these are the important roads of a 

state. They connect important cities and district head 

quarters in the state , national highways & state highways 

of neighboring states. They are financed by state 

government roads and buildings department of the state 

government constructs & maintain these roads. 

c. District Roads : these are the roads within a district . 

they are financed by zillaparishads with the help of grants 

given by state government. 

d. Other Roads: Quarters, taluk head quarters and other 

important town in the district production and market 

centers with each other and with state & national 

highways & railways. 

e. Village Roads: They connect villages with each other 

and to the nearest district road. They are financed by 

panchayats with the help of zillaparishads and state 

government. 

 

Types of Roads 

 

• Thar 

• Bituminous 

• Plastic 

• Rubber   

are the four types of roads most commonly used in world 

countries. In India we use Thar roads in major. 
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1.3 How A Road Should Be ? 
 

[4] The roads are the veins of every countries for 

transportation purpose. A road should be of a good 

quality to withstand in all climatical changes and should 

provide proper friction for vehicle tyers for braking, to be 

strong even many heavy loaded vehicles pass through it. 

It should be restive towards erosion and should be 

capable of altering at any times at any cost. All roads laid 

across India should satisfy the above conditions, are they 

?   

It is the prime responsibility of the 

Engineer-in-charge to ensure that the work performed 

and all the materials incorporated in the work conform to 

the specification requirements. [2] Objective tests for 

checking the quality of materials are available, but he 

should not wait till materials are delivered at site. Some 

of the actions he could taken care are:  

i) Obtain the test certificates of manufactured 

materials from the sources from where these are to be 

procured.  

ii) For manufactured items for which I.S.I. marking 

facilities are not available, he should inspect the place of 

manufacture to ensure that the materials used and the 

processes adopted can turn out products satisfying the 

specification requirements.  

iii) In the case of mineral aggregate, he should 

inspect the quarry, or even station his representative there 

to ensure that only approved rock is crushed to the 

required sizes.  

iv) For works involving processing (e.g., 

stabilization) or compaction involving equipment, he 

may, if so provided for in the contract, ask the contractor 

to do the work on a trial stretch to ensure that the 

equipment and procedures used can turn out quality 

work.  

2) Constructions organizations should preferably 

have quality control units independent of the construction 

staff. These units are intended to bring out any deficiency 

in the material or work to the notice of the 

Engineer-in-charge, as a second check. Presence of these 

units will not, however, absolve the Engineer-in-charge 

of his prime responsibility.  

3) It is essential that the results of all quality 

control tests and observations should be systematically 

recorded and carefully preserved. 

 

1.4 Composition of Road 

 
[3 ]In process of laying roads, a 3-30 cm dig is made and 

pallak or big sized gravel is filled which is covered by 

sand and then compacted by an road-roller. Then a 

coating of brick sand is given and is followed by small 

sized gravel mixed with tar. Then it is again compacted 

with a road-roller and bored sand is used for completion.  

 

2. Factors Causing Road Damages 

 

2.1 Damages Due To Improper Construction 

 

� Poor analysis of the soil. 

� Usage of low quality materials. 

� Improper planning. 

� Inefficient labors.   

Due to these reasons the following damages exists... 

 

2.1.1 Climatical Changes 
 

In our country due to the climatic changes the roads get 

damaged at irregular time periods. 

 

2.2 Due To High Temperature In Summer 
 

[6] In summer temperature rises up to 40
0
c which causes 

rapid heating of road which in turns expands and cracks 

when a heavy load vehicles passes over it. Due to 

imbalanced compositions while laying road it lags 

temperature withstanding capacity and results in “cracks 

and pot holes”. 

Potholes form because asphalt road surfaces 

eventually crack under the heat of the day and the 

constant stresses of traffic. These cracks allow snow and 

rainwater to seep into the underlying dirt and gravel. 

During cold nights, the water freezes and expands, 

pushing out some of the dirt and gravel, leaving a hole 

when the water eventually melts. Drivers continue to 

drive over these unseen holes, putting even more stress 

on the thin asphalt layer covering them. 

 

2.3 Due To Rainfall 

 
India experiences monsoon rainfall throughout the year 

and sometimes cyclones makes the condition worse in 

case of low quality roads. When such types of roads 

experiences a continuous heavy rainfall for a consecutive 

number of days then road erosion takes place resulting in 

“shoulder offs, pot holes”. Meanwhile, even the small 

potholes which seems unaccountable acts as the origin of 

destruction in this season. In rainy days the visibility of 

the road decreases and this damages in the path makes 

the condition still worse which leads accidents. 
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2.4 Man Made Disasters 
 

Due to release of waste water by the roadsides by some 

private organizations. 

 

 

 

 

 
 

Figure 1. Near Saibaba kovil signal 

 

 
 

Figure 2. At kavudampalayam 

 
� Due to Governmental sudden planning such as 

Telephone cables, underground sewage systems 

which results in major damage that we are 

experiencing day to day. 

� Private sectors used to dump their wastage over the 

surface of the road which mingles with the surface 

of the road and results in chemical reactions. 

� Some people deposits building waste on the 

roadsides which forms humps over the layer of the 

road causing in conveniences to transportation. 

 

                 
                                          

Figure 3. Road usage is diminished is shown 

 
Using dozers for construction near by the road affects it majorly. The result of the above damages are: 
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2.5 Cleavage furrow 

 

 
                                                       

Figure 4. Near Thudiyalur signal 

 

2.6 Pot-holes  

                                    

 
   

Figure 5. Near Bus depot 

 
2.7 Cracks 
 

 
 
                                             Figure 6. Near Mettupalayam 

 
  2.8 Humps 

                                       

 
      

Figure 7. At kovudampalayam signal 
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2.9 Patches 
 

 
 

Figure 9. Near Vadamadurai Kurudampalayam 

 

2.10 Deep cuts & Lines 

 

 
             

Figure 9. Near Abirami theatre- Mettupalayam 

 

3. Effects on Road Damages 

 

3.1 Human consequences on road damage 

 
What will happen while we hit sudden brakes when we 

are traveling in a damaged Road? 

Suddenly you hit the brakes. As your car rapidly 

decelerates, you feel yourself pushed up against the 

seat-belt. Why? 

� Body In Motion 
Although you may think you are sitting still when 

driving, your body is moving forward at the same speed 

as the car itself. 

So, when you hit the brake the car slows down but your 

body is still trying to go forward. You experience a 

sensation something like being pressed against the front 

of the car. 

� Effect for human beings due to the sudden brakes 

The human brain is basically a jellied organ that sits in a 

pool of liquid inside of a rigid container that is covered 

with a little skin and hair. When you are going fast, like 

in a car, the brain is traveling at the same speed as the 

car. When you brake the car you are providing sudden 

deceleration to the car. Your head and the brain inside of 

it tends to continue moving forward and so strikes the 

inside of the skull. This is because of Newton’s law; 

Things in motion tend to stay in motion. So while your 

car is decelerating, you body suddenly has those same 

forces applied to it and then suddenly the brain gets its 

own shove as you decelerate. 

Now imagine you are in the car with the seat belt 

buckled in tight. You are prevented from going forward 

and through the windscreen (windshield) because of that 

seat belt; hence the reason they are included in vehicles 

in the first place. You can feel those forces on your chest, 

but what you do not realize is that those exact same 

forces are at work inside of your head. As the car 

suddenly breaks you are catapulted forward at the 

original speed of the car, the seat belt stops you from 

leaving the car and landing on the road in front of it. That 

sudden stop is ever bit as much transmitted to your brain. 

But since your brain is in a liquid solution and is 

basically jello it will continue to vibrate after the sudden 

shock of deceleration has ended. The liquid barrier acts 

like a shock absorber and decreases part of the shock, 
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protecting your head. At the speeds you are taking about 

this should be enough protection. 

Hypertension is a major contributor to avoidable 

death and disease in India, too, with an increasing impact 

in the rural areas. Over 140 million people are believed to 

be suffering from high blood pressure in the country and 

the number is expected to cross the 214 million mark in 

2030. Hypertension is a major risk factor for 

cardio-vascular diseases that killed 2.7 million people in 

2004 and will result in the death of over 4 million people 

by 2030. The delay in such roads causes time delay to 

their professions or any important events make people 

hyper tensed. 

� Quick turn of a car and Bus 

When the car is moving at a speed of average 70, at that 

time that driver will make an sudden turn due to the 

damaged conditions of road. That will tends to make our 

car/bus flip over the road by terminated with an huge 

accident. 

� Bikes 
When you apply the front break, the bike will shift 

forward, this takes a lot of the weight off the rear wheel. 

This means when you apply the rear break too hard, in 

this situation, then it can lock up. If you release this, and 

the bike isn't perfectly aligned, the tire will start spinning 

again, try and line up with the front tire, and will usually 

throw you off the bike (called a high-side). So this is 

something else that could have happened. Also, if you 

were looking behind you, then your bike was probably 

leaning a bit, especially if you had started your u-turn. If 

you tried to stop while still leaning, then that's also a 

good recipe for going down. Make sure that any time you 

come to a stop, you're looking straight ahead (not at the 

car) and that your handlebars are horizontal to the 

ground. Consequently, even when breaking on sand, not 

being horizontal is usually what brings you down, unless 

you're really grabbing or mashing the breaks. This 

probably wasn't the case, but still, it can happen. Due to 

the more number of automobiles in our lifestyle, we are 

facing some benefits along with demerits indirectly. 

Those demerits are said to be accidents and harmful gases 

which are emitted by vehicles. Those details are given 

below: 

 

4. Emissions of gases from the car and bikes 

 

Cars emit a complex cocktail of exhaust gases, many of 

which have harmful effects on both our bodies and the 

planet. Below are listed some of the major pollutants, 

along with some of their harmful effects. 

 

 

 

4.1.Benzene (C6H6) 

 

This naturally occurring hydrocarbon is found in crude 

oil, and therefore petrol, but is also produced during its 

refinement and combustion. Although typical 

atmospheric levels of Benzene are thought not to be 

harmful, benzene is a carcinogenic substance, and high 

levels of inhalation can carry severe penalties to human 

health. 

 

4.2.Cadmium (Cd) 

 

This metal naturally occurs in the Earths crust, and is 

released into the air in the form of various cadmium 

compounds on combustion of petrol and other fossil 

fuels. Cadmium oxide, one of the main by-products of 

combustion, is damaging to the lungs and kidneys on 

inhalation or ingestion, and is thought to be carcinogenic. 

 

4.3.Carbon Dioxide (CO2) 

 

Although CO2 is not a health damaging gas at normal 

atmospheric concentrations, it is the principal driver of 

climate change today, and thus, arguably the most 

dangerous pollutant for mankind today. 

Did you know, for example, that a 6,000 mile journey 

traveled by car produces roughly its own weight in CO2. 

Transportation is the fastest growing source of CO2 

emissions, with road transport accounting for about 25% 

of emissions. The main way to cut these emissions is 

through reducing our use of fuel, and this can be done by 

(a) driving less, and (b) using more fuel-efficient cars.  

 

4.4 Carbon Monoxide (CO) 

 
This is a toxic, colorless and odorless gas, produced by 

the incomplete burning fossil fuels such as coal, oil, 

petrol and gas. In Britain, road traffic is responsible for 

over 70% of CO emissions. CO reduces the oxygen 

carrying capacity of the blood, interfering with the 

transport of oxygen from the lungs to the tissues 

(including the brain). It can cause headaches, nausea, 

fatigue, and at high concentrations, coma and death. 

CO also adds to ground level ozone concentrations, 

combining with other pollutants to form photo chemical 

smog, and is one of the minor anthropocentric gases 

contributing to climate change. 

 

4.5. Nitrogen Oxides (NOx) 

 
There are a number of nitrogen oxides, all of which are 

produced on combustion of fossil fuels. Not only do they 

aggravate asthmatic conditions, and react with oxygen in 

International Journal of Pure and Applied Mathematics Special Issue

376



the air to form the irritant ozone, but they are also one of 

the key causal agents of acid rain. On reacting with 

atmospheric moisture, they acidify it, and this moisture, 

when it falls as rain inhibits the growth of plants, is 

damaging to freshwater and soil life, and is damaging to 

buildings. Nitrogen oxides also contribute to photo 

chemical smog. They irritate lungs, and increase 

susceptibility to viral infections. In Britain, 44% of NOx 

emissions come from road vehicles. 

 

4.5.1 Particulates 

 

Diesel engines emit particulates (or soot), which are 

increasingly being linked with asthma. Although car 

manufacturers are attempting to make these particulates 

smaller (as is now legally required), these micro 

particulates now penetrate even further into the lungs 

resulting in less obvious, but longer-term damage. 

 
4.6. Sulfur Dioxide (SO2) 

 

This is a colorless gas, which smells like burnt matches, 

and is emitted by both petrol and diesel engines. Along 

with Nitrogen oxides, SO2 contributes to acid rain. The 

gas can also cause breathing problems, aggravate asthma, 

and worsen both respiratory and cardiovascular disease. 

It also brings about the formation of acid aerosols, which 

as well as being highly detrimental to human health, 

contribute to climate change. 

 

5. From those gases our Environment is getting much 

effects. They are placed below 

 

5.1 Effects on the Environment 

 
Vehicle emissions can affect the environment in several 

ways. Cars emit greenhouse gasses, such as carbon 

dioxide, which contribute to global warming.Some air 

pollutants and particulate matter from cars can be 

deposited on soil and surface waters where they enter the 

food chain; these substances can affect the reproductive, 

respiratory, immune and neurological systems of animals. 

Nitrogen oxides and sulfur oxides are major contributors 

to acid rain, which changes the pH of waterways and 

soils and can harm the organisms that rely on these 

resources.  

 

5.2 Effects on the Ozone Layer 

 
The ozone layer helps to protect life on earth from the 

sun’s ultraviolet rays, but human activities have 

contributed to the accelerated depletion of this protective 

shield. Substances that contribute to ozone depletion 

usually have high concentrations of chlorine or bromine 

atoms and include chlorofluorocarbons, or CFC’s, 

halons, methyl bromide, carbon tetra chloride and methyl 

chloroform. Vehicle emissions contain few chlorine- or 

bromine-heavy substances, and therefore have little effect 

on ozone depletion. Even though they are not good for 

human health, hydrocarbons are recognized by the EPA 

as having no ozone depletion potential. 

 

6. Earth Imbalancing 

 
If a road damages prior to its lifetime which results in 

laying new road causes the loss of minerals resulting in 

earth imbalance.  

 

6.1 What is tar? 

 
Tar is a substance obtained from a variety of organic 

materials through destructive distillation. Tar can be 

produced from coal, wood, petroleum, or peat. It is black, 

and a mixture of hydrocarbons and free carbon..   

Production and trade in pine-derived tar was a 

major contributor in the economies of Northern 

Europe and Colonial America. Its main use was in 

preserving wooden vessels against rot. The largest user 

was the Royal Navy. Demand for tar declined with the 

advent of iron and steel ships. 

 

6.2 Gravel 

  
Gravel is a type of rock made from granite. It is dug from 

quarries in the form of a rock called conglomerate; which 

is a sedimentary rock composed of rounded rock 

fragments. From this rock gravel is made by crashing the 

rock and forming the small pebbles and pieces which can 

be used on pathway as well as construction. The rocks 

are put into machines which run on hard crushing steel 

parts that produce a final product of the gravel. 

 

6.3 Depletion of natural resources 

 

Tar sands are found underneath  great boreal forest and 

consist of heavy crude oil trapped in a mixture of sand 

and clay. To extract oil from tar sands, companies must 

destroy fragile forest ecosystems and then use a very 

energy-intensive upgrading and refining process to turn 

that sludge into transportation fuel. Tar sands mining and 

production harm the boreal forest’s fragile ecosystem, 

waste enormous amounts of water, disrupt the lives of 

indigenous people in the area and threaten our climate. 
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6.4 Climate Impacts 

 

Tar sands oil extraction and production emits three times 

more carbon dioxide than does the extraction and 

production of conventional oil. If we expand our use of 

dirty tar sands, we could jeopardize the gains we make 

combating climate change via fuel economy standards and 

the use of clean energy sources as vehicle fuels. 

Tar sands extraction requires total destruction of 

pristine areas within the Boreal forest, one of the few 

large, intact ecosystems on Earth. The forest is clear cut, 

the wetlands are drained, and living matter and soil are 

hauled away to expose the tar sands. Oil companies 

remove and dump four tons of sand and soil for every 

one barrel of oil they get from tar sands 

 

6.5 Water Waste 

 
Extracting the fossil fuels in tar sands from the sand, silt, 

and clay requires enormous amounts of water. It takes 

about three barrels of water to extract one barrel of oil. 

More than 90 percent of this water, 400 million gallons per 

day, ends up as toxic waste dumped in massive pools that 

contain carcinogenic substances like cyanide. Another 

natural resource that is very important to us is rock. We 

depend on sandstone, granite and other types of bedrock 

formed within and on the Earth to build our schools, 

homes, and skyscrapers. We use the mineral calcite as a 

main ingredient in cement and red clay to make bricks. We 

use sand, gravel gypsum and sulfur in everyday items. Soil 

is yet another natural resource that is necessary to support 

all plant life on Earth. 

Extracting gravel from river beds causes steep 

slopes and waterfalls and can remove up stream sources 

of gravel, sand and river sides. With these slopes local 

fishes become unable to lay eggs or turbulent flows 

remove their sperms. This paper studies the problems due 

to gravel extracting from river beds and changing 

ecosystem. Extracted gravel and sand are washed and 

processed by the factories near the river and transported 

to the consuming centers. Washed gravel and sand 

suspend fine sediments like clay and slit in the river. 

These fine sediments settle in the river and make 

impermeable layers in the bed and prevent seepage of 

surface water to groundwater and increase the dangers of 

flooding and damaging to the adjacent regions of the 

river and destroy the environment. 

 

6.6 What We Can Do? 

 
Tar sands already make up four percent of the crude oil we 

use and our tax dollars area already subsidizing pipelines 

and refineries that would allow oil companies to quadruple 

that amount. But the majority of tar sands oil is shipped 

through the United States for export. To fully exploit the 

tar sands, oil companies need to be able to transport it via 

pipelines to specially equipped refineries in the Gulf. So, 

stopping U.S. permits and taxpayer subsidies for new 

pipelines and upgraded refineries will go a long way 

towards ending oil companies’ exploitation of this dirty 

fuel. A major natural resource that all  rely on is 

petroleum fuel (oil or natural gas). Petroleum is an earth 

material that forms within the Earth and can be burned to 

produce heat and electricity or made into gasoline. Other 

fuels are coal, uranium, and alternative energy (wind, 

tidal, solar). 

 

6.7 Vehicle Fluids 

 

Vehicles contain many different fluids, including motor 

oil, antifreeze, gasoline, air-conditioning refrigerants, and 

brake, transmission, hydraulic and windshield-wiper 

fluids. In most cases, these fluids are toxic to humans and 

animals, and can pollute waterways if they leak from a 

vehicle or are disposed of incorrectly. Many vehicle 

fluids are exposed to heat and oxygen while an engine is 

running, and undergo chemical changes. These fluids 

also pick up heavy metals from engine wear and tear, 

making them even more toxic to the environment. Most 

vehicles manufactured before 1994 use CFC-12 as a 

coolant; CFC-12 is no longer produced in the U.S. 

because of its detrimental effect on the ozone layer. 

Alternative refrigerants are available, but some still have 

an impact on the ozone layer if they escape your carâ€™s 

air-conditioning system. 

Therefore, we should control the emission of those 

harmful gases by the following methods: 

 

6.8 Emissions control 

 
Engine efficiency has been steadily improved with 

improved engine design, more precise ignition timing and 

electronic ignition, more precise fuel metering, and 

computerized engine management. Advances in engine 

and vehicle technology continually reduce the toxicity of 

exhaust leaving the engine, but these alone have 

generally been proved insufficient to meet emissions 

goals. Therefore, technologies to detoxify the exhaust are 

an essential part of emissions control. 

 

7. Air injection 

 

7.1 Secondary air injection 

 

One of the first-developed exhaust emission control 

systems is secondary air injection. Originally, this system 
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was used to inject air into the engine's exhaust ports to 

provide oxygen so unburned and partially burned 

hydrocarbons in the exhaust would finish burning. Air 

injection is now used to support the catalytic converter's 

oxidation reaction, and to reduce emissions when an 

engine is started from cold. After a cold start, an engine 

needs an air-fuel mixture richer than what it needs at 

operating temperature, and the catalytic converter does 

not function efficiently until it has reached its own 

operating temperature. The air injected upstream of the 

converter supports combustion in the exhaust headpipe, 

which speeds catalyst warmup and reduces the amount of 

unburned hydrocarbon emitted from the tailpipe. 

 

7.2 Catalytic converter 

 

The catalytic converter is a device placed in the exhaust 

pipe, which converts hydrocarbons, carbon monoxide, 

and NOx into less harmful gases by using a combination 

of platinum, palladium and rhodium as catalysts. 

So prevent those harmful gases by follow those control 

emission rules for the better environment for us and our 

upcoming generations. 

 

7.3 Economical losses 

 

� Reconstruction of roads within estimated time leads 

to economical loss to the country. 

� The bumps and the cracks in the road causes vehicle 

to slow down resulting in heavy fuel loss and also 

increases the global warming. 

� When fuel loss happens frequently it results in fossil 

fuel depletion and hence results in hike of fuel price. 

� When a vehicle suddenly ram into a bump or hump it 

experiences wear & tear and when it takes place 

frequently then the following damages will occur. 

� Suspension damage resulting in uncomfortableness to 

the passenger. 

� Wheel alignment changes and results in mileage 

drops and losses its control. 

� Diminishing of tyres. 

� Front axial gets dislocated and sometimes gets cut. 

Due to these damages the people have to spend major 

money on this. 

� Because of road damages accident may occur which 

imposes heavy men and material loss. Indirectly the 

damaged vehicles also causes severe consequences to 

human health. 

 

 

 

 

 

8. The survey 

 

On behalf of the above consequences we have examined 

the NH 67 road extending from Sai Baba kovil - 

Mettupalayam (Coimbatore district). We have accounted 

the damages in the road and tabulated below. 
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Table 1. NH 67 Road Damages 

 

 

We have divided the total road into 11 parts and analyzed it and each part is represented by graphs. 
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Sai Baba kovil 

-Kovundampalayam 

Bus stop(with divider) 

2.2 7 4 5 2 - 4 - 15 10 

Kovundampalayam 

Bus stop -VKV 

thottam Bus stop 

(with divider) 

2.6 4 7 4 3 6 8 1 25 18 

VKV thottam Bus 

stop - Thudiyalur Bus 

stop (with divider) 

2.2 5 7 4 5 4 6 - 20 22 

Thudiyalur Bus stop 

-Rakkipalayam Bus 

stop 

2.7 4 8 3 3 2 4 - 11 15 

Rakkipalayam Bus 

stop -Ramanarayana 

mills 

2.6 7 4 8 4 4 12 4 200 120 

Ramanarayana mills 

-Periyanayakken 

palayam Bus stop 

2.8 15 17 13 6 7 14 8 1200 200 

Periyanayakken 

palayam Bus stop - 

Press colony 

3.2 10 14 15 9 4 20 5 1800 280 

Press colony 

-Bettathapuram 
3.7 9 12 5 6 10 16 2 500 150 

Bettathapuram 

-Karamadai Bus stop 
3.8 8 5 7 4 2 4 3 200 40 

Karamadai Bus stop 

-Kuttaiyur  
3.5 10 20 10 4 12 8 7 850 200 

Kuttaiyur 

-Mettupalayam Bus 

Stand 

3.4 10 12 9 6 10 10 4 340 180 

Total 32.7 89 110 83 52 61 106 34 5161 1235 
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1. Sai Baba kovil -Kovundampalayam Bus stop (with divider) 

 

 
 

2. Kovundapalayam Bus Stop- VKV Thottam bus stop (with Driver) 

 

 
 

3. VKV thottam Bus stop – Thudiyalur Bus stop (with divider) 
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4. Thudiyalur Bus stop -Rakkipalayam Bus stop 

                                                                         

 
 

5. Rakkipalayam Bus stop -Ramanarayana mills 

 

 
 

6. Ramanarayana mills -Periyanayakken palayam Bus stop 
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7. Periyanayakken palayam Bus stop - Press colony 

 

 
 

8. Press colony -Bettathapuram 

 

 
9. Bettathapuram -Karamadai Bus stop 
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10. Karamadai Bus stop -Kuttaiyur 

 

 
 

11. Kuttaiyur -Mettupalayam Bus Stand 

 

Thus, we can refer the above graphs in order to get 

details on the respective areas. These cracks are the key 

factors causing holes and potholes. Also the temperature 

of these areas has been increased up to an average of 26
0
 

to 34
0 
c. Many part of the road is covered by sand on both 

sides which skids the vehicles. The shoulder-off at the 

edges are very dangerous which are to be accounted. In 

rainy season the condition is worse and in summer days 

dust, cracks are produced in it. Traveling on this roads 

which are jerky creates health hazards .People experience 

joint pains permanently and it affects the health of the 

people and the earning capacity of the people is spoiled. 

As this road is important for tourists to Ooty and 

transportation for industries many vehicles are passed off. 

 

 

 

 

 

 

 

 

 

 
The Vehicle transportation on this road from 6.30 AM to 6.30 PM is tabulated below 
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Table 2. Vehicle transportation on NH 67 from 6.30 AM to 6.30 PM 
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6.30 - 

6.50 23 59 1 4 18 43 6 9 10 6 7 6       3   2      

7.00 - 

7.20 39 38 5 5 37 19 10 8 12 7 7 3 2             6  

7.30 - 

7.50 51 86 3 5 26 53 8 11 6 8 6 5 2   1 3   3   5  

8.00 - 

8.20 73 75 5 8 44 49 8 8 9 11 4 6 4   1 1     1 8  

8.30 - 

8.50 76 102 3 11 40 58 3 10 7 13 9 4   1 6         7  

9.01 - 

9.21 92 123 10 11 66 54 10 5 7 8 4 22     1         1  

9.30 - 

9.50 57 106 6 6 32 78 9 15 5 6 10 6   2         1    

10.00- 

10.20 78 95 12 10 49 68 12 8 7 5 9 8       2     1 1  

10.30- 

10.50 77 115 11 7 59 148 10 7 6 12 7 10         2 1 2    

11.00- 

11.20 98 115 7 2 87 90 6 5 5 7 6 10     4            

11.33- 

11.53 75 130 5 12 80 102 10 5 7 7 10 9       1   1 1 1  

12.03- 

12.23 89 137 12 14 81 65 11 12 3 5 4 11     4       1 3  

12.33- 

12.53 100 117 7 7 79 66 11 16 9 8 10 10     5 4 1     3  

13.00- 

13.20 105 102 6 17 54 83 16 22 5 4 5 16   1 4 1       3  

13.31- 

13.51 102 118 11 7 68 62 2 11 4 9 4 9     6 1     2 6  

14.00- 

14.20 94 115 6 7 54 61 11 9 6 2 10 7 1 2 3 1     4    

14.30- 

14.50 83 94 3 6 82 66 17 9 6 6 1 6 1   1 1     1 2  

15.00- 

15.20 77 100 4 15 52 116 22 13 6 7 9 9     3 2     5 3  

15.30- 

15.50 88 88 8 11 110 101 6 11 12 7 2 3     2 8   1 5 7  

16.02- 

16.22 73 97 5 8 81 91 12 9 12 5 7 2 1     5     4 7  

16.30- 

16.50 84 117 4 9 106 79 14 12 4 6 6 6 1 1     1   6 5  

17.00- 

17.20 83 131 8 7 55 115 3 14 12 10 4 7     1       4 7  

17.35- 

17.55 71 133 6 5 83 130 9 14 9 10   5     5 2     3 6  

18.00- 174 138 17 7 156 96 15 6 9 12 3 7     1 2 1   11 14  
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18.30 

Total 

No. of 

vehicl

es 

196

2 

253

1 
165 201 

159

9 

189

3 
241 249 

17

8 

18

1 

14

4 

18

7 
12 7 48 37 5 8 52 95  

 

The overall damages in this road is summarized & given in the pie-chart: 

 

 
 

9. Medical Expenses of an Individual 

 

On the effect of experiencing such road damage by an 

individual while driving car in such a damaged road 

affects health seriously. The expenses based on such 

medical conflicts are tabulated below: 

 

Table 3. Medical expenses of an individual 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SNO. Problems Description Expenses 

(in rupees) 

Results 

1. Backbone 

damage 

Consultation  

Scanning 

Operation 

Drugs 

300 

1500 

50000 

500 

Economical imbalance in family. 

Loss of pay. 

Affects regular life. 

2. Lungs 

damage 

Consultation  

Medicine 

Operation 

(in case of 

cancer) 

300 

700 

20000 to 

100000 

Economical imbalance in family. 

Leads to cancer. 

High risk factors. 

 

3. Hyper 

tension 

Counseling Depends on 

patient state it 

varies from 

1000 to some 

lakhs 

Cardio-vascular diseases. 

Baldness. 

Leads to state of confusion. 

Angriness towards family and 

colleagues. 

4. Accidental 

damages 

Minor effects  Up to few 1000. Fractures of bones. 

Dislocation of joints. 

Heavy head injury that leads to coma.  

Loss of body parts. Total family 

collapses when Death happens. 

Major effects To be spend in 

lakhs. 

Death Both the 

expenses may 

occur. 

International Journal of Pure and Applied Mathematics Special Issue

386



 

10. Vehicle Expenses of an Individual 

 

Table 4. Vehicle Expenses of an Individual 

 

SNO. Type of Vehicle Problem Description 
Expenses 

(in rupees) 

1. Two-wheeler 

Fork bend. 

Tyre damage and overheat of  brakes. 

Due to simultaneous gear transmission 

mileage drops. 

Engine head valve damage, cylinder 

malfunction, welding in chassis cut due to 

vibration    

From 150 to 15000 

(in approx.) 

2. Four wheeler 

Problems in wear and tear of tyres. 

Wheel dislocation and change in alignment. 

Reduction in gear box life due to continuous 

transmission 

Upset due to sharp cuts 

Damage in chassis when experiencing 

humps. 

5000 to few lakhs 

(in approx.) 

3. Buses 

Due to slow movement of bus in damaged 

roads delay occurs. 

Hyper tension to driver and passenger. 

Due to heavy rush in peak hours loss of 

control takes place. 

Loss of governmental 

fares and results in 

tax increase. 

4. Heavy loaded 

If heavy loaded vehicle passes through such 

road experiences heavy damage in goods. 

Condition loss. 

Sometimes upset due to miss- balance. 

Results in loss of life when driver loss 

control and ram into near by vehicle.   

Depends on the 

goods carried. 

The above mentioned losses constitute a large hike in 

economy of our country in a silent way which we need a 

keen knowledge to notice. An estimation for laying one 

kilometer of National Highways is 4 crores. The roads 

laid with such an high cost of the people damages within 

a short span. These roads are again patched or overlaid 

which consumes much more money and men work.  

As a result citizens of India are made to pay more 

tax out of their pockets to government, so in order to 

avoid such problem a good road is our only solution. 

 

11. Conclusion 

 
There are many problems that arise with the major 

problems that block the people in the certain area. We 

always likes to travel only in good roads or in the shortest 

route. But improper road maintenance is the cause for 

more problems as it gets damaged then and there. Our 

government is giving the commitment to the incapable 

people or company who are not able to maintain them 

properly and this is the reason why we have heavy 

damages in the road. Even the political ministers have 

failed to observe the quality of roads . The government is 

levying high road tax from the people but they are of 

course being untrue to the population on this regards. 

From the report we would like to conclude that the roads 

are the major developing factor for any country by 

making the transportation possible for people, for 

industries and for trade. Damages in these roads will 

affect all the above, resulting in degrading the standard of 

living of people. It can be avoided by Laying proper 

roads and maintaining it. The people of the country is 

International Journal of Pure and Applied Mathematics Special Issue

387



 

also responsible for the maintenance. It resembles chaos 

Butterfly effect, where a small mistake will turn huge 

with time. So, road damage prevention is as vital than 

anything. 

 

References 

 

[1] www.wikipedia.org 

 

[2] www.badroadsinindia.com 

 

[3] www.dnaindia.com 

 

[4] www.wisegeek.com 

 

[5] www.rapid.rajasthan.gov.in  

 

[6] Handbook of quality control for construction of 

roads & runways. 

 

[7] T.Padmapriya and V.Saminadan, “Utility based 

Vertical Handoff Decision Model for LTE-A networks”, 

International Journal of Computer Science and 

Information Security, ISSN 1947-5500, vol.14, no.11, 

November 2016. 

 

[8] S.V.Manikanthan and D.Sugandhi “ Interference 

Alignment Techniques For Mimo Multicell Based On 

Relay Interference Broadcast Channel ” International 

Journal of Emerging Technology in Computer Science & 

Electronics (IJETCSE) ISSN: 0976-1353 Volume- 7 

,Issue 1 –MARCH 2014. 

 

[9] Rajesh, M., and J. M. Gnanasekar. &quot;Path 

observation-based physical routing protocol for wireless 

ad hoc networks.&quot; International Journal of Wireless 

and Mobile Computing 11.3 (2016): 244-257. 

 

[10]  P Bala Gopal,  K Hari Kishore, B.Praveen Kittu 

“An FPGA Implementation of On Chip UART Testing 

with BIST Techniques”, International Journal of Applied 

Engineering Research, ISSN 0973-4562, Volume 10, 

Number 14 , pp. 34047-34051, August 2015.  

International Journal of Pure and Applied Mathematics Special Issue

388



389



390


