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Abstract 

 

Elevators in building, shops, malls etc. are potential sources of serious injuries and deaths to the general public and to workers 

during installing, repairing and maintaining them. Workers are at risk also, for instance, when cleaning elevator shafts, conducting 

emergency evacuations of stalled elevators, or doing construction near open shafts. State and local authorities recognize such 

hazards and require periodic inspections of elevators and escalators. Organizations such as the American Society of Mechanical 

Engineers (ASME) have set standards for the construction and maintenance of elevators and escalators and for their safe operation. 

Thus there are study needed to reduce such accidents and more over to study deeply causes of accidents in elevators either major 

or minors. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

There are two types of elevators that are used in common passenger travel. These include hydraulic elevators and cable elevators. 

Hydraulic elevators are not commonly seen in buildings more than a few stories tall due to the need to position the mechanics 

farther underground for each story the elevator will need to be raised.  A non-compressible fluid is pump into a cylinder to raise a 

piston, and thus raise the elevator car. These elevators are more expensive in their energy use. They also have less safety equipment 

than cable elevators. Cable elevators are the much more common type of elevator in all over the world.  All of the machinery is in 

a machine room at the top of the elevator shaft. The elevator is attached by cable to a sheave in the machine room. The sheave, 

which is similar to a pulley, is turned by an electric motor to raise or lower the elevator. A counterweight is attached to the cable 

opposite the side of the elevator car. The counterweight is equal to the elevator's weight at 40% load. This allows the elevator to 

be moved using very little energy, because the counterweight keeps the weight at the tipping point. 

 
Fig. 1: Elevator Cabinet 
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 A common misconception is that elevator deaths occur from an elevator falling. However, in reality, improper maintenance can 

cause the counterweight to drop and launch the elevator car upwards. Improper maintenance can lead to a number of other injuries. 

All cable elevators include a governor that controls the maximum speed of the descent. However, it is possible for the governor to 

fail due to improper maintenance. Additionally, they must include a level of shock absorption at the bottom of the elevator shaft.[4] 

II. CAUSES OF ACCIDENTS OF ELEVATORS 

 Various Defects & Malfunction 

Even though elevator accidents are not so common, there are “more” common defects and malfunctions that can take place when 

they do occur. These defects can be very dangerous and fatal to users. They include the following: 

 Pulley system malfunction 

 Mechanical breakdown that causes the elevator to drop rapidly within the shaft 

 Open shaft that carries a risk of fall 

 Fall due to faulty doors or other failures to protect passengers from entering 

 Faulty wiring, elevator control malfunction, or a risk of electrocution 

 Incomplete repairs or maintenance 

 Inspections by unqualified personnel 

 Unbalanced leveling and failure of elevator lining up with floor 

 Wiring malfunction or entrapment due to the heat from fire 

 Those killed working on or near elevators were involved in three types of activities, the deaths involving installation or repair 

of elevators. 

 Installing & Repairing Elevators 

Almost 70% of these deaths involved elevator installers and repairers. The remainder included industrial machinery repairers, 

engineers, construction supervisors, electricians, janitors, and maintenance workers.  At least 10 of the deaths involved workers 

who were unqualified not trained in elevator repair trying to fix jammed elevators. 

 Sudden Falls of Elevators 

Falls caused over one-quarter of the deaths of workers installing and repairing elevators; most of the fatal falls, however, were by 

workers who were not classified by the Bureau of Labor Statistics as elevator installers or repairers. “Caught in” deaths included 

being caught in elevator machinery (such as counterweights) or between two cars or between the elevator shaft or Door way and a 

car. Being struck by objects usually involved an elevator descending while someone was working in an elevator shaft. All but one 

of the electrocutions involved elevator installers and repairers. 

 Many fatal falls into elevator shafts occurred when an elevator call button was pushed and elevator doors opened – even though 

the elevator car was not at that floor. Interlocks are intended to prevent such occurrences, but clearly do not always work. 

Procedures are needed to quickly identify malfunctioning elevators (including elevator call buttons), to take steps to ensure that 

disabled elevators remain out of service, and ensure that warning signs and/or tape are placed on all elevator doors.[1] 

 
Fig. 2: Layout of Elevator [2] 
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 Working in Elevator Shafts/Cars 

Deaths in this category involved retrieving keys and other objects that had dropped into a shaft, cleaning inside an elevator shaft, 

stuck elevators, and collapses of platforms over elevator shafts. 

 Working near Elevator Shafts 

Almost all of these deaths involved construction workers. Thirty-five of the deaths occurred during work next to unguarded or 

improperly guarded elevator shafts.[1] 

 Use Adequate Lockout/Tagout Procedures 

More than half of the work-related elevator deaths, especially electrocutions and “caught in/between” and “struck by” deaths, were 

caused by failure to de-energize elevator electrical circuits or failure to ensure that elevator parts could not move while maintenance 

or repairs were under way. These causes resulted also in four of the seven work-related escalator deaths. 

 Ensure Adequate Fall Protection 

Forty-nine percent of the deaths during work on or near elevators resulted from lack of fall protection. Provision of adequate fall 

protection – scaffolding, guardrails in front of open shafts, or personal fall protection systems – could have prevented these deaths. 

 Treat Elevator Shafts as Confined Spaces 

Over one-quarter of the work-related deaths occurred when workers entered elevator shafts to repair or maintain elevators, or to 

perform activities such as cleaning, welding, and retrieving fallen objects. 

 Provide Adequate Maintenance and Inspections 

Many of the elevator- and escalator-related deaths (work-related and not) could have been prevented if adequate maintenance and 

inspection procedures had been in place in the involved buildings. 

 
Fig 3: During Maintenance of Elevators 

 Malfunctioning Defect 

Malfunctioning escalators were also a cause of deaths or injuries. Several instances of multiple injuries were caused when an 

escalator suddenly sped up or reversed its direction of movement (Armstrong 1996a, annex 2). 

 Hands and Feet of Trapping 

The high number of injuries involving trapping the hands and feet of children and the trapping of clothing of adults at the bottom 

or top of an escalator and in the gap between moving stairs and sidewalls raises the question of whether escalators are adjusted or 

designed properly[1] 
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Fig. 4: Feet Trapped in Elevator 

Following are some data related to accidents type and percentage of death involved during one survey. 

 
Fig. 5: Deaths Related to Work on or Near Elevators, by Cause, 1992-2003[1] 

III. SOME OTHER ASPECTS OF ELEVATOR ACCIDENTS 

 Differences between Low Rise & High Rise 

1) A wider variety of elevator configurations is possible for high-rise building compared to low rise buildings. 

2) Minor considerations can suddenly become far more influential. 

3) The margins are very tight and hence any changes are very costly later in the project. 

4) The options available from control systems are very large. Features that produce small incremental improvements for low rise 

building can make the difference between success and failure for a high-rise building. Examples of such features are traffic 

pattern recognition, self-learning and adaptation to different passenger traffic flows.[3] 

 
Fig. 6: Inside of Elevator Cabinet during Accidents 
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 Technological Issues for High Speed Elevators 

1) At such high speeds, air resistance becomes a serious problem. Air resistance results in energy losses as well as excessive 

audible noise. It is customary at these speeds to streamline the elevator car in order to reduce the effects of air resistance. In 

addition, landing door are clad in order to ensure a smooth surface and prevent hammering when the elevator car travels past 

them. 

2) The piston effect (sometimes referred to as the plunger effect) become a problem as the air is displaced. A path must be 

provided for the air to be displaced between elevator shafts. 

3) The design of elevator car lateral guidance system requires special attention. It is customary nowadays to install active 

intelligent guidance systems. 

4) The pressure difference between the topmost floor and the lower-most floor is also an issue and has an effect on human 

comfort. In some cases the elevator car internal pressure is controlled. [3] 

IV. CONCLUSION 

With the help of this study it is conclude that, the most of the common factors of accidents are due to improper maintenance, 

improper installation, and improper working conditions of elevators. More over this, some sensors, electronics components failure 

& life of components used in elevators may causes failure. Though some factors are very minor but they can be become prime 

cause of elevator failure. So there is need to concentrate on such factors too. 
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