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Abstract - This paper presents engineering design model of a four wheeled vehicle used for assisting handicapped person at 
railway station in reaching his/her berth comfortably and safely. The project aims in achieving a reliable design which is 
easy to manufacture, low cost and ergonomically efficient. The project proceeds with collecting data and fixing the 
parameters of design, by surveying nearby railway stations and interacting with some disabled persons. All these data are 
summoned with engineering design principles to obtain simple, efficient and reliable design for the vehicle. 
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I. INTRODUCTION 
 
Travelling has become, nowadays, an essential part of 
our life. Travelling by train is one of the most 
common modes of transportation in India. Indian 
Railways is one of the largest rail network in the 
world. The total number of passengers carried in 
2012-13 was 8.421 billion (842.1 crore). About 2.3 
crore (23.07 million) passengers were on the move on 
any given day. Or, 1.9% of India's total population 
was on trains on any given day[1]. 
So working of our railway system should be such that 
it is easy for every kind of people to travel by it. 
Thought it provides a good service to common people 
but people like physically disabled, senior citizen, 
pregnant women, etc face a lot of problems starting 
from beginning of journey to end of journey. 
Reaching upto their platforms, climbing stairs, 
changing of platforms, boarding in the train, etc are 
some major issues associated with them. 
 
Indian railways is already looking for provision to 
deal with these issues. Indian Railways is working on 
many schemes/projects to make the stairs climbing 
comfortable such as 

1. Slope instead of stairs. 
2. Lift for differently abled person, ladies and 

senior citizens. 
3. Escalators. 

 

But it will continue to be a challenge as it can’t be 
incorporated in all existing railway stations of India. 
Therefore it necessitates a more efficient and feasible 
design which can be implemented in the present 
railway system under the given parameters or 
conditions and should also follow with the society 
existing conditions. 
The aim of this study is to conceptualise a system or 
device, better than existing technology or methods, 
which will be capable to carryover the handicapped 
people from railway station to their required coach. 
The system may be manually driven or may be 
semiautomatic. 

 
 
Some of the salient features which the system should 
possess are [3]: 
 
1. Transferring handicapped people from the 

railway platform to their coach irrespective of the 
amount of crowd present on the station. 

2. System of transportation should be easy, such 
that doesn’t require large time to understand. 
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3. The system should be able to transfer person to 
their coach within a less amount of operation 
time. 

4. The system installation must not be so complex, 
i.e. it must be easy to remove also. 

After defining the problem statement and design 
requirements followed by the analyses of need, now it 
is required to choose the parameters and constraints 
for the realization of each step of designing process. 

 
II. DESIGN MATRIX 
 

 
 

From the above design matrix and by considering all 
the factors from above design alternatives, it is clear 
that a golf cart fits on nearly all the design goals. 
Since the system is to be designed for taking 
handicapped person from station entrance to his/her 
assigned coach, a golf cart with an additional feature 
of adding a lifting mechanism will meet the design 
goals. Golf carts are already used at some railway 
stations, but it is unable to adjust with the varying 

platform height or gap between train floor and 
platform. Though it can be used to change platform 
through pathways but it can’t go over foot over 
bridges due to its large size. In the design, It has been 
tried to modify the design of a cart and tried to 
remove the difficulties associated with traditional golf 
cart. For better traction and better ability to climb on 
slope, we can accommodate front wheel drive, it 
provides better grip and also reduces mass of the cart. 
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We can use rotatable passenger chair in our cart so 
that it can easily go inside the coach door and also it 
is more ergonomically efficient. While running, the 
chair is aligned such that the person faces towards the 
face of cart, certain locking mechanism can be used 
so that the chair doesn’t rotate when the cart is in 
translation. 
Motor of the cart should be enough powerful so that it 
can easily climb on the slope towards Footover 
Bridge. If the slope is narrow then the pathways are 
available at the end of platform, which can be easily 
negotiated by the cart. The height of the chair will be 
adjusted by using hydraulic lift, in order to cope with 
the varying gap between platform and floor of train 
coach. Ramp is there so that disabled person can 
easily climb up to the height of cart floor 
 
III. UNDERSTANDING PROBLEM 
 
Interaction with number of handicapped students 
nearby to discuss problems they face while travelling 
in a Train reveals the following points. 
 
Problems faced by handicapped people at a 
railway station 
 

1. Getting on or off trains. 
2. Difficulties while climbing stairs for 

changing platform. 
3. They need someone help to push their wheel 

chair while moving on slope with their 
wheelchair. 

4. There is always present a ‘Handicapped 
Coach’ in nearly all the trains but being an 
unreserved coach it is not suitable for 
handicapped person to travel, when it comes 
the word of safety and convenience[4]. 

5. Difficulties in taking luggage along with 
them. 

6. Unability of the passenger to board in the 
train along with their wheel chair. 

7. The gap (height) between the platform and 
the coach varies from station to station and 
there is no provision of ramps. 

8. Slopes for climbing up to footover bridges 
are rare and that too are limited for entry to 
the first platform in big stations, while there 
is no access to the other platforms if it is 
more than two. 

9. Slopes leading to foot over-bridges cannot 
be climbed by persons with reduced 
mobility. 

 
IV. SPECIFICATION REQUIRED 
 
The system should have following specifications:- 

1. To carry handicapped, old people, pregnant 
women from station to their respective 

coaches without any difficulties in climbing 
stairs or bridges. 

2. To transfer persons at a speedy rate. 
3. To transfer persons without causing any 

serious problems to other passengers. 
 
Standard of Performance 

1. It should be long-lived and less power 
consuming, for an electrically driven and its 
design must such that, less manual and more 
reflex operation is obtained within lesser 
cost. 

2. It should have low manufacturing cost. 
3. It should be secure in its operation. Proper 

insulation must be provided from all tractive 
components, proper control on all kinds of 
vibrations and moving parts, noise level 
must be lesser (not more than 60 decibels), 
for manually operated system the operator 
must be skillful and experienced of doing it, 
its operation must require as less effort as 
possible.[3] 

4. Its maintenance should be cheap and simple. 
5. Should be easy to stop and should be user 

friendly i.e. easy to operate and easy to 
vacate in case of emergency. 

 
V. DESIGN AND SPECIFICATIONS 
 
3D CAD model of four wheeler cart equipped with 
all the facilities is being designed on solidworks 
which handicapped person is supposed to be provided 
with. 
 
The design of the cart consists of the following 
things. 

1. The cart has 190cm length, 100cm width and 
115cm height. 

2. It can carry two passengers along with their 
luggage and foldable wheelchairs which can 
be kept in space provided at front. 

3. It has two chairs which have adjustable 
height so that its seat can move up and down 
vertically, also chair can rotate along its axis 
as well as it can slide along sidewise in the 
specified groove made in the base deck. 

4. The width of each chair is kept 40cms, so 
that it can easily go inside the coach door. 

5. The chair lies on the rectangular base deck 
and base deck can be raised up and down 
with the help of hydraulic piston system. 
This helps in lifting chair upto height of 
entrance gate of coach. 

6. The cart has ramp at the back with the help 
of which handicapped people can come 
easily on low floor cart. 
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VI. BLOCK DIAGRAM WITH SEQUENCE OF STEPS SHOWING WORKING MECHANISM OF 
DESIGN 
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VII. ANALYSIS OF SEAT CAR 
 
Here is the static structural analysis of chair frame 
on Ansys by applying maximum force of 2000N and 
by fixing its four wheels. 
 
Failure criteria: - equivalent (von-Mises) stress. 
The results are shown in the below figure: 
Minimum factor safety comes out to be 2.3715, 
which is good enough for using it safely. 
 
Material Used:- Structural Steel (Yield stress 
250Mpa) 
 

 

 
 

 

VIII. ADVANTAGES OF OUR PROPOSED 
DESIGN OVER TRADITIONAL GOLF CART 
 
Being large in size, the old cart is not able to move on 
slope. The newly designed cart is designed keeping in 
mind width of slope so that it can also move on slope. 
In this way, the person can also change the platform. 
If at some railway station, slope is not available to 
change platform, the cart can easily go through 
pathways to change platform. 
The cart will occupy less space than old cart while 
moving on platform, thus not disturbing the other 
people standing on platform. 
Cart also consists of locking mechanisms to keep 
chair stable while cart is moving. 
Use of personalised system like wheel chair is not 
possible, because wheel chair cannot enter inside the 
coach narrow gate and also the height of coach floor 
from platform is very large. 
This cart is much comfortable, and safe for 
handicapped people. 
 

 
Traditional golf cart, presently used at Railway station 

 

 
Newly proposed design. 
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