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Abstract

The study in this paper describes retrospective view of the escalator accidents. It also deals with the epidemiology of escalator
allied injuries among adults and even in children from the delineation of Consumer Product Safety Commission (CPSC) and
National Electronic Injury Surveillance System (NEISS). Invention of escalators has facilitated the travel of passengers in large
number. It strengthened the power of technology at the same time it frightened the pedestrians, remembering that it is dangerous
if it is used in a careless manner. Work in this paper gives a clear cut view of the escalator linked accidents, preventive measures
required to overcome the fear called "escalator-accident”. This paper also gives the classification of the escalator accidents in
terms of age groups of the people using escalators and also in terms of escalator correlated injuries. It also describes the
percentage distribution of the accidents among different age grouped people. CPSC has found that the escalator implicated
accidents are more in number than those compared with that of the elevator related accidents. Escalator linked injuries occur
more frequently and this frequency of occurrence results in significant trauma.
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I. INTRODUCTION

With the development of science and technology, in the years many new inventions and discoveries had been made and such an
invention which was a revelation in the transport of passengers from one stage to another in large numbers when compared to
those of elevators which were already in practice. An escalator is a type of vertical transportation in the form of a moving
staircase — a conveyor transport device for carrying people between floors of a building [1]. The device consists of a motor-
driven chain of individually linked steps that move up or down on tracks, allowing the step trends to remain horizontal.

After a several years of research and development escalator has become a mature product and it is now used in almost
all the parts of the world, in developed and developing countries to carry people from one level to another. Escalator, because of
its capability of carrying large number of people compared to that of the escalator finds its use in almost all the public
concentrated environments [4]. Escalators are used around the world to move pedestrian traffic in places where elevators would
be impractical. Principal areas of usage include department stores, shopping malls, airports, transient system, hotels, stadiums
and public buildings [2].

Below are given (Table 1) some of the main components and their functions in the escalator system
Table 1: Components of Escalators and its functions

Name of the . . Main components which are involved in
Main function
subsystem the system

Used for supporting the load passed from the main wheel and auxiliary

Ladder system wheel, in order to prevent the deviation, etc

Stairs and driving components

Electromotor, speed bumps, brake

Driving system Driving devices is the power source of the escalator DT
and transmission link

Guard rail system Keep balance of the escalator Driving system of handrail

Its main function is to prevent injuries to the people riding on the escalator

Comb plate and damage their clothing and belongings

Broach, comb plate and front plate

It is useful to bear or support the weight of steel or any other material used

Girder for the escalators

Lower chord, top chord and web members

Electric system For the control of the escalator Electrical control system
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1. ESCALATOR ACCIDENTS

A word called "escalator accident”, it is generally referred to accidents which involves injury of hands and feet. Escalators carry
much number of people from one floor to another. During this transport of people on the escalators, many accidents occur which
may even eventually lead to death [3,6]. From a detailed study, the Consumer Product Safety Commission (CPSC) estimated an
average of 5900 hospital emergency-room-treated injuries associated with escalator search year between1990 and1994. Seventy-
five percent of these injuries are due to falls, another 17% occur when body parts or shoes are caught in escalators and the
remaining 8% are made up of lacerations and twisted ankles. Almost 20% of the injuries were to children under 5 years of age
and approximately 30% of the injuries were to people over 65 years of age. The caught in the escalator (entrapment) accidents
generally resulted in more serious injuries than did falls [8].

111. COMMON CAUSES

Escalator accidents are due as falls, not holding the hand rail, entrapment and cutting [8]. Among these major and most common
cause of an escalator is due to "fall". Fall, it means losing balance and collapsing from the aisle of an escalator. They are most
common in children and also in adults aged above 60 [7]. According to CPSC 75% of the escalator related accidents were only
due to falls. These kinds of accidents occur due the playful nature of children and in adults, due to loss of balance on the
escalator [5].

While on the other hand stepping off the escalator is also having some of its contribution to escalator accidents. It is
most common in children; they remain standing on the escalator and try to slip of instead of stepping out from the escalator. This
results in the entrapment of their little feet in the gap where the last plate slides into the comb plate [2].

IV.SAFETY PRECAUTIONS

A. When Entering Escalators

Watch the direction of the moving step and step on and off with extra care while stepping on the escalator be careful with
children, don't forget to hold them firmly. Always remember to have on arm on the handrail, it means that keeps no baggage in
one arm and leaves it free. Stepping on the escalator immediately needs grasping the handle firmly and carefully step onto an
escalator watching the direction it is moving. Wheelchairs, electric scooters, strollers, hand carts, luggage carts or similar items
shouldn't be carried on the escalator [18].

B. When Riding Escalators

Keep loose clothing clear of steps and sides and try to wear closed-toed and hard-soled shoes and avoid wearing footwear made
of soft-resin or other rubbery materials Remember to Stand clear of the sides of the escalator and face forward and keep firm grip
on the handrail. Reposition hand slowly if the handrail moves ahead or behind the steps. Major escalator accidents occur for the
people aged below 10 years, so see that children doesn't sit on steps or stand too close to sides.

C. When Exiting Escalators

Don't hesitate and step off promptly. Be careful and make sure to step over the comb fingers; don't let feet slide off the end of the
escalator. Immediately move clear of the escalator exit area; don't stop to talk or look around since other passengers may be
waiting behind [16].

V. CLASSIFICATION AND EXPLANATION

Escalator injuries are categorized into five types: (i) soft tissue injuries (ii) fracture (iii) laceration (iv) closed head injuries and
(v) others. Others in the sense it means that the injuries that resulted in burns, cardiac, complete body trauma [6]. This in turn
again the injured body parts were classified into seven: (1) head (2) shoulder (3) upper extremity (4) torso means neck, trunk,
pelvis (5) hip (6) lower extremity (7) others. Many people have become the victims of these escalator related injuries [10].

Escalator accidents are common in almost all the age groups. Among these age groups, children and older people share
a major percentage. From a recent study of [5], Twenty-six children were involved in escalator-related injuries. The average age
of these children was 6 years and below 4 years of age there were 13 children, it means almost 50%. All the children who were 7
years and younger was accompanied by a guardian. Among whom only 50% were holding their guardian. 31% that is 8 children
were victims due to their improper riding of the escalator. 6 children (23%) of the children were injured while stepping off the
escalator. Only 7 children were riding the escalator in a proper manner. Among these escalator accidents 81% of the accidents
occurred in Sub-Stations [5].
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Fig. 1: Injury rate per year

On the other hand even adults become victims of these escalator accidents. There were an estimated 39,850 escalator
related injuries among adults of age 65 and older people till 2005. Among average there were 2660 escalator accidents per year
among adults. And also many escalator related accidents are seen even among women. The main cause of women for such
injuries is there dressing style. Mainly in India women were sarees and this result in entrapment of clothes and leads to injuries.
The average age of adults resulting in escalator accidents was 80:1. Among the escalator related injuries 92% of the escalator
accidents are treated. Among these 60% were fractures, 20% soft tissue injury and lacerations, 20% closed head injuries and less
than 1% were others [10].
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Fig. 2: Injury rate based on age groups

V1. PREVENTION OF ESCALATOR ACCIDENTS

Prevention of these escalator accidents is most and a must factor for the human friendly use of the escalators. Initially before
concentrating on prevention we have to concentrate on the cause of the escalator accidents. We have to first identify, analyse and
then go for the control of that risk [12].

In the analysis part, firstly study on the physical state of the escalator is important. It includes the physical state of
escalator such as system'’s structure, physical state of the system and its subsystems of staircase and so on. It also includes the
geometry, material used for the installation of the escalator, its design to reduce risks for the pedestrians and some other factors
[14]. After the scrutinization of such factors its behavior and management also should be noted. Now the risk identification had
to be done. The whole process has to be done as an investigation on a criminal case. On the basis of risk identification,
qualitative and quantitative analysis of risk factors and the risk of loss that caused the risk events, are assed. After risk
identification, risk analysis, risk assessment, we know more about the projects or system risk and its gap with risk management
objectives and find the problems needed to be solved in order to ensure the security of life [9]. According to risk analysis, control
measures should be taken for the prevention of such risks.
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Most of the risks that cause the escalator related injuries involve entrapment between the gaps to the side of the steps.
Reducing this gap controls the frequency of occurrence of these types of accidents [17]. American Society of Mechanical
Engineers (ASME) recommended that the gap should be maintained as 3/16" (4.8 mm)wide, but the Taipei Rapid Transit System
had further reduced it to 1/16" (1.6 mm) wide [11]. Image below gives a clear idea of gap to the sides of the steps:

Fig. 3: Gaps between handrails and escalators

The Taipei Rapid System uses a combination of brush guard and gap of 1/16" to overcome the risk. It also claims that
many of the risks due to entrapment had fallen from 16-20% to 5.7% [11].
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The direction of the escalator must be known. This can be made clear by installing boards that shows the direction of the
escalator, so that the passengers who climb the escalators will be aware of the direction of the escalator in which it is moving
[13].

At the escalator junction voice service has to be installed to direct the passengers [15]. Children share a larger percent of
injuries than those of adults. Parents should concentrate on the behavior of their children while riding the escalator. Children
must be tightly held by the parents such that they do not run on the steps of the escalators. Also baby strollers should also be

avoided [19].
CAUTION

Passengers Only
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Hold Handrail
Hold Child’s Hand
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Face Forward

No Baby Strollers
No Riding Barefoot

NO WHEELED VEHICLES
Fig. 5: Caution Boards

‘SmartSign com » BY0O52 WY + $-4759

All rights reserved by www.grdjournals.com 135



A Review of Escalator Accidents and Preclusion
(GRDJE/ Volume 1/ Issue 12 / 022)

The owners use the volunteers at the site of escalators to caution the passengers about the injuries and accidents that occur
due to the carelessness of the pedestrians [20]. The staff and the volunteers should be trained in escalator safety. This training
should be focused on how to meet the need of the passengers, how to assist the passengers involved in the accident. They should
also know on how to locate and operate the emergency buttons, what to do in case of any accident that had occurred and what
information to be given to the investigators [19].

VIl. CONCLUSION

Escalators have been designed to make the travel from one stage to another stage much easier. It has been developed as an
answer to carry large number of people. It has been brought into force to simplify the travel of the passengers. But in present
what's happening is totally different. They are becoming the transport between life and death, but not between one floors to
another. This has to be changed. Gait Recognition System can be used to identify elder people and children based on their
walking style to avoid accidents. One simple sentence to conclude is "use escalator in a human friendly manner".
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