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Abstract - In-depth studies on whole-body vibration
(WBV) have been conducted in occupational medicine. It has
been demonstrated, in particular, that spinal degeneration is
likely to be one of the harmful effects when the body is
subjected to whole-body vibrations on a long-term basis.
Whole-body vibration has lately been used as an exercise
program, with successful results in enhancing force-
generating ability in the lower limbs and low back. Also, it
has been reported to be a successful non-pharmacological
treatment for those with low back pain. Under low frequency
stimulation, the entire sitting human body is tested using two
different types of forces. The first is an impulse function,
while the second is a sinusoidal wave signal according to
literature. The head and lumbar regions of the human body are
often the areas most impacted by mechanical vibration; hence
these regions of the body are the ones that are examined.
Measurements of vibrational signals from the human lower
arm, head, and spinal cord have been made using an
experimental setup.
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1.INTRODUCTION

Most individuals are exposed to automobile vibrations on a
daily basis, which negatively impact their health and thus
lower their quality of life. Several studies have shown that such
vibrations may reduce workers' performance [1]. Different
spinal component structures may have fatigue failures at lower
acceleration levels of vibration [2].

The roughness of the road and the spinning parts of the
assembly, driveline, and engine cause ride vibrations in a
moving vehicle. Many research has been conducted throughout
the years in an effort to lessen how passengers and drivers are
affected by vehicle vibrations [3,4]. In all areas of vehicle
design, the evaluation of vibrational comfort is a crucial
functional performance factor. It is also a key feature that
manufacturers use to set their products apart from those of
their rivals. This study examines how well a powered two-
wheeler (PTW) can withstand vibrations in a trustworthy and
validated virtual environment. An experimental test campaign
was created using a meticulous three-dimensional virtual
motorbike and rider model. In order to correlate and evaluate
the numerical models, the campaign’s goal was to monitor the
vehicle and rider's acceleration levels under various riding
scenarios [5,6].

Chronic back pain has been associated with prolonged and
long-term exposure to whole-body vibration. Many research
has examined how these effects relate to the frequency,

amplitude, and exposure of transmitted vibrations in the
literature. The objective procedures to evaluate the absorbed
vibrations and their impacts on people are defined by a number
of international standards [7,8]. The job of understanding the
reaction to whole-body vibrations is highly challenging due to
the significant diversity of factors. So, using computer
simulation may assist in evaluating the comfort of a vehicle in
a wide range of situations, including various road profiles,
various vehicle features, and, with the assistance of parametric
virtual dummies, various postures, sizes, weights, and physical
conditions [9]. In structural elements that have been partially
damp, higher vibration levels have been noted. The
transmissibility of structural components positioned between
the source and the rider contact points is what defines ride
comfort in two-wheelers. IC engines or electric motors
mounted on the frame and wheels, as the case may be, may be
contributing to the vibrations and can easily be transmitted to
the prominent locations. There are tyre and adjusted
suspension systems available to lessen the vibrations caused by
the interaction between the road and the tyre. This article's
main objective is to forecast the vibration levels of a
conventional scooter and an electric scooter based on their
respective power drives [10].

2. Problems faced by rider while travelling

on road surface

One such item that has the power to thrill everybody is
long-distance travel. Long journeys may occasionally be both
beneficial and difficult for the motorcyclists. Always be ready
for unforeseen obstacles to cross you over when biking,
whether you are going alone or with a group of other bikers.
Batteries can run out at any time and provide a significant
issue. Batteries are needed by a number of car parts. For
instance, a bike with a kick start ignition system needs its
batteries to turn on, off, and drive the engine [11].

Long-distance travel has the potential to catch anyone's
interest. Long rides may be both enjoyable and challenging for
motorcyclists at times. Whether you're riding alone or in a
group, you should always be prepared for unexpected
difficulties. Drivers experience a number of irksome problems
when on the road. Regardless of the purpose of the journey,
every roadblock brings us issues. It further wrecks all of our
everyday schedules. The source of the growing obstruction
caused by vibrations created by road traffic is typically
attributed to the rising volume of traffic, faster vehicle speeds,
and increased axle weights. Heavy vehicles travelling at
relatively high speeds on roads with uneven surface profiles
are the major cause of traffic vibration. The source of the
growing obstruction brought on by vibrations caused by traffic
is typically attributed to the growing volume of traffic, faster
vehicle speeds, and growing axle weights. Heavy vehicles
travelling at relatively high speeds on roads with uneven
surface profiles are the major cause of traffic vibration. Roads
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in India are mostly unsurfaced (42.65%), making them unfit
for usage by vehicles. The issue is made worse by the roads'
improper maintenance, especially during the rainy season. The
loss of Rs. 200 crores per year due to poor quality of roads is
due to inadequate capacity, weak pavement, poor riding
quality, distressed bridges, unabridged level cross-ings,
congested cities, lack of by-pass roads, and lack of wayside
amenities and safety measures. The main issue on Indian
roadways is traffic mixing, which increases travel time,
congestion, and pollution. There are several checkpoints, toll
tax and octoroon duty collecting stations, road tax rates vary by
area, and interstate licenses are difficult to get. Repair shops,
first aid facilities, telephones, clean restrooms, eateries, and
rest stops are few, and traffic regulations are flagrantly broken
[12].

4. The frequency of traffic accidents

Every year, over 1.2 million people are killed in road
traffic accidents, while approximately 50 million are wounded,
with approximately 85% occurring in poor nations. India has
the greatest number of road accidents in the world. According
to the National Crime Records Bureau, around 135000 people
are killed in road accidents in India [13].

In 2012, there were 195,723 documented traffic
casualties in the United Kingdom, including 1,754 fatalities
and 23,039 severe injuries. According to a joint study
produced by the Ministry of Interior and the Ministry of
Transportation, 100,000 collisions happened between 2008 and
2012, killing 33,000 people, injuring 150,000, and damaging
125,000 automobiles. Accidents happen every 4.8 years on
average in Washington, D.C., which is more than twice as
often as the national average of 10 years.[14] Many of us
spend a lot of time on the road every day, whether we're
driving a long distance between work and home or we're just
stuck in a never-ending stream of traffic. On days when you
have spare time in the evenings, you can consider using this
time to unwind and tune into your favorite CD or radio station
to listen to music. The lengthy journey, might become a cause
of annoyance on days when your schedule is a little heavier as
you rush to get to your destination in time.

3. General health risks associated with ride

vibration

The term "whole-body vibration" (WBV) refers to
mechanical shock and vibration that are communicated
throughout the entire human body, often through the buttocks,
soles of the feet, and back when they come into touch with a
vibrating surface. The major reasons for sick leave in the
working population are back diseases, which are expensive to
society. They are a tremendous financial burden on society and
cause major distress to those who are already struggling.
Professional drivers have been found to have a higher-than-
average chance of developing back problems. Various
epidemiological investigations on the connection between back
disorders and vibration exposure from vehicle operation have
been conducted. The findings provide strong proof of a
connection that is constant, powerful, and grows with
exposure. It is also physiologically reasonable. A wide variety
of driving professions, including truck and bus drivers, carry a
higher risk [15].

Common controls like seat suspension frequently fail
to reduce vibration energy in the low-frequency region, which
is where most highway trips peak. There is a connection
between back problems, driving jobs, and ride vibration.
Intervertebral disc herniation and degeneration, sciatica,
generalized back pain, and lumbago are just a few of the back
conditions that are involved [16]. People are exposed to
periodic, random, and transitory vibration when driving over
uneven surfaces. Ride vibration has a wide range of
frequencies, presents itself in many forms (bounce, pitch, and
roll), and changes over time. The human body, an advanced,
intelligent, and active system, experiences numerous patterns
of oscillatory movements and stresses as a result of exposure to
vibration.

WBYV frequencies between 0.5 and 80 Hz generate
resonance in numerous regions of the human body, including
the eye globes, head, spine, and stomach. As a result, WBV
exposure may produce stress, pain, or irritation, as well as
affect human performance capability or pose a health and
safety concern (e.g., pathological damage or physiological
alteration). The response to ride vibration varies in a
perplexing way; whereas bumps cause tension, the rocking
motion when riding over lengthy wave undulations causes
sleep.

5. Approaches for overcome road distraction

by travelling

Every year, roughly 1.3 million people are killed in
road traffic accidents throughout the world, with between 20
and 50 million individuals suffering non-fatal injuries. More
than half of all road traffic deaths and injuries include
vulnerable road users including walkers, cyclists, and
motorcyclists, as well as their passengers.

On the world's roadways, the young are especially
susceptible, and road traffic accidents are the top cause of
mortality for children and young adults aged 5-29. Young
males under the age of 25 are more likely than girls to be
involved in traffic accidents, accounting for 73% of all road
traffic deaths. Road traffic injuries are more common in
developing nations, with 93% of deaths occurring in low- and
middle-income countries. Vibration caused by automobile
traffic is a significant source of worry in metropolitan areas.
The worrisome growth in automobile congestion on highways
has not only caused discomfort, but has also made buildings
more vulnerable to destruction.

The environmental effect of vibrations caused by
vehicle traffic is a growing problem in the modern world,
particularly in residential areas. Although transportation
facilities have greatly improved with the introduction of mass
rapid transit systems, their operation may have an extra
influence on neighboring structures and populations. Moving
collisions with vehicles (36.5%), falls (28.5%), violence
(14.3%), and sports (9.2%) are the most prevalent causes of
traumatic SCI. SCI caused by violence is considerably more
prevalent among ethnic minority communities.[17]
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6. CONCLUSIONS

In India, traffic safety has emerged as a critical
concern. to alter the culture of drivers. Stronger traffic laws
and enforcement are part of this. In many situations, the
development of road infrastructures and therefore of vehicular
traffic occurs close to old structures that have visual and
architectural significance. Vibrations that might harm building
structures are an inevitable result of the dynamic interaction
between a vehicle and a road's surface. The Authors have
examined the problem of calculating the increases in dynamic
load that cars impose on the road pavement as a result of
vibrations caused by surface defects in this context.

The results of this study indicate that the longitudinal
regularity of the road surface and, to a much lesser extent, the
rise in vehicle speed, are the two main determinants of
vibration production. Additionally, specific speed ranges can
produce resonance in the dynamic interaction between the
vehicle-road profile.
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