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Accident investigation report


Scooter and driver topple off edge of Lalor railway station platform: investigation of scooter manoeuvring aspects of accident

------------------------------------------------------------------------------------------------------------

Time and date of accident:

……    2000(?)
Location of accident

Lalor railway station, on eastern side of platform.

Victim

Mr. M… D……….

Address: ….
Ph,. …

Witnesses

Not known

Date of Victim Interview

2 March, 2004

Date of accident scene investigation

2 March 2004

Investigator

Rodney Hunter 

Note: This report relates to an actual incident, however it is a sample report only. There are many details in the report that would normally be confirmed, however this opportunity was not available for this exercise.  

Summary

A man, M.. D.., whilst reversing his motorised scooter to catch a train that unexpectedly arrived on the opposite side of the Lalor railway station, just as he was about to manoeuvring his scooter to get to the opposite side toppled with his scooter off the edge of the platform and landed on the railway tracks below, with his scooter landing on top of him. 

It appears that the accident occurred from driving inaccuracy whilst the scooter was being driven in reverse, and as a result of the victim’s concentration being elsewhere other than his driving. The victim states that he adopted reverse travel rather than a turning manoeuvre because there was not enough platform width in which to turn.

From measurements of the victim’s scooter, it is confirmed that a circular 180º rotational turn would be impossible, however, computer simulations demonstrate that three-point turning manoeuvres are possible. 
There are many reasons why three-point turning could be perceived by some drivers as difficult or hazardous and possibly therefore also by the victim, and it can be therefore be appreciated why the victim adopted a reversing strategy. However, the computer simulations of three-point turning demonstrate that three-point turning manoeuvres can probably be performed satisfactorily and safely by most drivers with the same size scooter within the available platform width and, it is thought, most probably also by the victim. 

The accident appears to have been primarily the result of the victim’s judgment as to the most efficacious travel strategy, not primarily the result of the characteristics of the part of the platform where the accident occurred.

Purpose of Investigation

This investigation sought to identify and appraise factors that may have contributed to the accident and, particularly, whether the width of the platform contributed. 

The victim has stated that: 

(a) the platform is too narrow for a 180 degree turning manoeuvre, and that reversing travel is therefore required

(b) the narrowness contributed to his accident.

The victim also asserts that inadequate announcement of train arrivals and departures also contributed, however this is not the subject of this investigation).

The victim

At the time of the accident, the victim was X years old. He was once a director of four companies, however, since two major heart attacks and surgery (10 years apart), the last one being X years ago, he has been an invalid pensioner. 

The man presented, at the time of the investigation, as intelligent and alert, fluently communicative but quietly spoken, having a relaxed manner and a positive attitude; and to be self-confident. 
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The scooter

The man reported that the scooter in which he had his accident was a four-wheel scooter, manufactured by ….. and identified as an ….  model.  The man advised that the scooter was approximately 2 years old at the time of the accident. The overall dimensions of the scooter are … x…. with a wheel base of 876 mm and a maximum steering lock of 47º (see Figure 3).

It is not known whether the scooter was the one he currently uses (see Figure 1), or a different one.   

Steering characetristics

The man stated that there were no known steering or other defects that might have or caused him to veer off the edge of the platform.

Prior to his four-wheel scooter, the victim used a three-wheel scooter. The victim advised that he chose a four-wheel scooter because it felt more stable and gave him a feeling of greater confidence. The victim stated that he found the four-wheel scooter provided greater steering control, which he attributes to the greater traction of the two steered wheels compared with the one steered wheel of the three-wheel scooter. 

Three-wheel scooters are claimed by suppliers, and typically reported by users to be easier to steer than four-wheel scooters. This is because, having only one steered wheel, there is less traction and therefore less steering resistance. In other words, they have greater steering responsiveness. Conversely, four-wheeled scooters, having two steered wheels provide greater steering resistance and less steering responsiveness than three-wheel scooter. Less responsiveness can give  feeling of greater steering control. 

It is concluded that the victim was comfortable with his scooter’s steering characteristics and that incompatibility between he and his scooter’s steering characteristics did not contribute to the accident.   

Victim’s scooter driving experience and skill

Prior to the accident, the victim had been using a scooter for several years because of his severe heart condition. He was reliant upon the scooter for his mobility away from home, although was able to alight from it and walk short distances. 

It is not known what level of driving skill the victim possessed at the time of the accident. Nor is there a recognised benchmark upon which to assess the degree of skill. 

At the time of the accident investigation, the man’s manoeuvring skill could be characterised as extremely good  -  as evidenced by his ability to drive out and reverse back into the small shed that he uses to garage his scooter.

The victim stated that he had not been consuming alcohol or drugs just prior to the accident. He stated that there were no physiological or cognitive impediments of which he was aware that would have diminished his driving skill and contributed to him veering off the edge of the platform. 

Until the accident, the victim had been driving his scooter regularly and consistently throughout the two years that he had owned it..

Accident scene

The railway station platform is comprised of a single island, running north-south, with a single railway track at each side. For a short length of the platform, facilities, including a vendor kiosk, ticketing office, waiting room and toilets, occupy the centre of the platform parallel with its edges (see Figure 4).  

The end of the platform, at each side, is used as the waiting position for people who use mobility aids such as wheelchairs and scooters or otherwise who need assistance boarding and alighting from trains. The position corresponds with the first doorway of the first carriage of trains when they have stopped. The alignment of the waiting position and the first carriage is to enable the train driver to assist passengers to board the train, including by setting down a portable short ramp for wheelchair and scooter access.

A white-painted stop line at the end of the platform designates the stopped position of the front of  the train. However, the victim advised that the actual stopping position tends to vary depending upon whether the train is a 3-carriage or 6-carriage train. 

The edge of the platform for its whole length is designated with two coloured bands: a broad white band at the edge of the platform (approximately 430 mm wide), and a thin yellow band set back approximately 430 mm from the edge of the white band (approximately 80 mm wide). Overall, the warning strips provide a hazard warning buffer approximately 980 mm wide from the edge of the platform. 

The primary purpose of the white band is to signify the edge of the platform, and the primary purpose of e yellow line is to signify the closest safe position of people waiting for trains. 

The width of the platform where the victim was waiting varies between approximately 2.8 metres at its farthest end and 2.4 metres at its other end near the turnstiles, with the width where the victim was parked being approximately 2.7 metres. The variation in width results from the curvature of the railway track and platform, as can be seen in the Figure 2 below.   

The length of the part of the platform where the victim was waiting in his scooter is approximately 24 metres long. 

The victim had frequently used the railway platform prior to his accident.. 

[image: image2.jpg]



The train and train driver

There is no suggestion by the victim, or evidence that the train or the train driver  contributed to the accident. 

Accident  

The following account of the accident was provided by the victim during  the investigation.

The victim was seated in his stationary scooter, waiting on the eastern side of the platform for a south-bound train. 

The victim was parked against and on the fence side of the yellow warning line, and at a distance of approximately 6 metres from the end of the platform, facing the direction of the train’s destination, i.e. southward.

The victim was parked in this orientation and position because of the variability of train stopping positions, and because he finds it easier to park slightly back from the range of typical stopping positions of the first door of the first carriage. This is so that he can then easily drive forward to the first door wherever it finally stops.

The victim acknowledged after reflection that parking at the very end of the platform, facing toward the oncoming train, would be a better way to wait, but that in this case it was not an option because there is insufficient room in which to turn his scooter around after driving forward to the end of the platform.

According to the victim, the eastern platform is normally the one that is used for south-bound trains. However, on this occasion, the train arrived at the opposite, western, platform. Immediately upon realising that this was to be the train’s arrival platform, the victim drove his scooter in reverse to the end of the station fence where he intended to then turn and proceed to the opposite platform. The distance of the reversing travel was approximately 18 metres. At some time and for an unknown distance prior to the intended turning manoeuvre, the victim veered towards the edge of the platform. 

The veering of the scooter occurred because his driving concentration was disrupted by his having to keep clear of the fence; by watching out for people coming up the adjacent ramp in anticipation of avoiding reversing across their line of travel; and by trying to catch the eye of the train driver to signify the victim’s need to catch the train. 

Just prior to the intended manoeuvre, the path of veered travel was so close to the edge of the platform that the victim felt a slight tilt of the scooter to one side (towards the railway track) and instinctively and immediately sought, whilst still in reverse motion, to steer the scooter away from the edge. However, the scooter was so close to the edge that the effect of the steering correction was to bring the front left-hand corner of the scooter and the left steered wheel to just beyond the edge of the platform and ultimately to a point where the centre of gravity of the victim and scooter was also beyond the edge of the platform, causing the victim and his scooter to fall to the railway track below.

The victim landed first, and the scooter landed on top of him. It was the effect of the scooter landing on the victim that caused most injury.  

Environmental conditions

The weather conditions have not been described by the victim. It is believed to have been fine, and the accident is believed to have occurred in full daylight. Glare from direct or reflected sunlight, or from other light sources was not reported by the victim as factors contributing to the accident.

Other factors 

Other people 

It has not been reported by the victim whether there were other people on the part of the platform traveled by him when reversing, nor therefore whether their presence on the platform contributed to the accident. 

Edge of platform

The edge of the platform has an approximately 50mm wide coarsely beveled edge that has probably occurred from weathering and wear-and-tear over the years. 

It is possible that it was this beveled edge that caused the victim to sense a slight tilt of his scooter to one side just prior to his fall. 

The beveled edge is not believed to have contributed in any significant way, if at all, to the accident

Pole and column

There is a pole and a column that are located on the platform, approximately 230 mm and 270 mm respectively in from the fence (see Figure 2). The victim has not reported that their presence was significant, however, they may have contributed to the victim’s perception of insufficient platform width for turning his scooter.

Decreasing width of platform

Because the part of the platform where the accident occurred reduces in width., the platform was becoming narrower over the course of the victim’s reversing travel. 

If the victim relied upon the fence as a navigation aid, and he was traveling parallel to it, this would have led him closer to the edge of the platform by an amount equal to the narrowing of the platform from the scooter starting position to the end of the fence (approximately 300 mm). 

The conspicuous white band and yellow line also provide a navigation aid that would normally have helped keep the scooter from veering toward the platform edge. However, if the victim was continuing to try to catch the eye of the driver throughout the victim’s reversing travel, the lines would have been less effective as navigation aids. 

The victim has not suggested that the narrowing of the platform was a factor in his accident, nor is it evident whether or to what extent it was. 

Reversing speed

It seems reasonable to conclude that the scooter’s veering was not sudden, otherwise it would probably have been sensed by the victim. In other words, the scooter’s travel path was probably veering towards the edge for several metres. If this were the case, the question arises as to why the victim did not eventually become aware of this, notwithstanding his concentration upon the train driver. 

The maximum speed of most scooters is at least 6.5 km per hour. Neither the speed capacity of the victim’s scooter or the speed at which the scooter was reversing at the time of the accident is known. However, given the victim’s determination to catch the train, he may have been traveling at or close to his scooter’s maximum speed. Assuming his scooter had a maximum speed of 6.5 km/hour, or in other words 1.8 m per second, if the veering occurred over, say, 5 metres, the veering would have occurred over a period of only 9 seconds. It seems possible for straying to occur unnoticed in this interval.   
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Computer simulation

To test the victim’s claim that there was insufficient platform width in which to turn his scooter around, a computer simulation was performed.

The simulation used a computer software program developed by Hunarch Consulting to accurately simulate travel and manoeuvring by wheelchairs, scooters, forklift trucks and road vehicles.

The model that was driven in the simulation was the outline of the victim in his scooter. The outline was produced by taking a series of photographs of the victim in his scooter and then, using a photogrammetry computer program, creating an accurately scaled outline drawing (see Figure 3). Small yellow-coloured target markers were placed on key parts of the scooter to facilitate photogrammetric processing (see Figure 1). The scooter that was measured was that which is currently driven by the victim. It is not known whether this was the same scooter, or the same size scooter as the one in which he had his accident. 

The manoeuvres that were adopted for the simulation were three-point turns. For these, the scooter was reversed towards the fence and then driven forward on an opposite steering lock.

A single 180º circular manoeuvre was not tested because the turning radius for the victim’s current scooter was found to be 1518 mm. In other words, a platform width of at least 3036 mm would be required – more than the 2700 mm available.    

Three-point turns are considered to be well within the capabilities of most scooter drivers and, from observation, of the victim.
Procedure

Several trials were performed, of which seven are illustrated here (Figures 4 to 7). The seven differ with respect to: (a) the starting position of the scooter in relation to the yellow warning line; (b) the proximity of the rear of the scooter to the fence; (c) the degree of steering lock, and therefore whether circular or helical rotational turns are employed; and (d) intermediate manoeuvres. The trials conducted were:

· Trial 1: 
left-hand side of scooter alongside yellow line; initial reversing turn followed by forward turn, both on maximum steering lock and on circular trajectories; rear of scooter almost touching fence

· Trial 2: 
as for Trial 1, except rear of scooter stopped 300 mm away from fence

· Trial 3: 
as for Trial 1, except rear of scooter stopped 450 mm away from fence

· Trial 4:
scooter alongside yellow line; initial reversing turn with gradually increasing steering lock (i.e. helical trajectory); rear of scooter almost touching fence; then forward turn on maximum steering lock (circular trajectory).

· Trial 5:
as for trial 4, except starting position is with the left-hand side of the scooter on top of the yellow line, and both the initial reversing turn and the subsequent forward turn trajectories are helical. 

· Trial 6:
scooter starting position with the left-hand side of the scooter on top of the yellow line; initial forward travel on a small s-shaped trajectory; a reversing turn on full steering lock; rear of scooter almost touching fence; then forward on helical trajectory.  

· Trial 7:
starting position and forward manoeuvre as for Trial 6; except reversing manoeuvre stops approximately 250 mm from fence; two short 3-point turns, and then a forward turn.

The 250 mm, 300mm and 450 mm stopping distance were arbitrarily chosen for the trials.

The starting position for each of the trials was that which was indicated by the victim during the interview as being the one adopted by him at the time of his accident (see Figure 2).

Results

The manoeuvre in Trial 3, with the rear of the scooter reversing no closer than 450 mm to the fence,  brought the nose of the scooter into the white band, 340 mm from the edge of the platform.  

The manoeuvres in Trials 1, and 4, with the rear of the scooter almost touching the fence, brought the nose of the scooter to 590 mm and 717 mm respectively from the edge of the platform, i.e. without straying into the white band.

The manoeuvre in Trial 2, with the rear of the scooter stopping 300 mm away from the fence, brought the nose of the scooter to 600 mm from the edge of the platform, i.e. without straying into the white band.

The manoeuvres in Trials 5, and 6, with the rear of the scooter almost touching the fence, brought the nose of the scooter to 900 mm from the edge of the platform, i.e. without straying outside the yellow line.

The manoeuvre in Trial 7, with the rear of the scooter stopping 250 mm away from the fence, brought the nose of the scooter to 900 mm from the edge of the platform, i.e. without straying outside the yellow line.

Conclusion

The simulation demonstrates that there is enough space in which the three-point turning manoeuvres can be performed in this scooter, not only within the width of the platform but also without coming closer to the platform edge than 900 mm, i.e. without straying beyond the yellow warning line. 

The manoeuvres that can be performed without straying beyond the yellow line require either: (a) an initial helical reversing trajectory, (b) an initial forward manoeuvre, or (c) several small intermediate 3-point turns. Even if these manoeuvres might not be easily performed by some scooter drivers, it is still possible to perform three-point turns without the scooter getting close than approximately 600 mm to the platform edge - well clear of the white band.

Discussion

It is not only the maximum available width within which turning can occur that is important. It is also the maximum width minus margins for convenient and safe turning that is important. 

Avoiding the fence

Trials 1, 4, 5 and 6 presume an ability of the scooter driver to judge close proximity of the rear of the scooter to the fence, or of being prepared to have the rear of the scooter touch it. 

However, people may try to avoid proximity to the fence to prevent damage to their scooter or the fence, or to avoid the discomfort of being jolted in their seat..

Unless there are rear carry baskets, the seat backs on scooters typically correspond with the rear-most part of scooters, as is the case for the victim’s current scooter. Most drivers would therefore probably be able to judge proximity reasonably accurately. The exception would be if drivers are unable to swivel their heads or their torso to better appraise proximity to obstacles behind them. No such impairment has been noted for or reported by the victim. 

The victim’s current scooter does not have accessories at the rear, however it is not known whether this applied to the scooter in which he had his accident. 

Many scooters have rear-view mirrors, as does the victim’s present scooter. This further supports the assumption that close proximity to rearward obstacles is probably achievable by most drivers. It is not known, however, if the victim’s scooter had a mirror at the time of the accident. 

The trials show that, for proximity to the fence of no greater than 300 mm, a three-point turn can be performed without getting closer to the edge of the platform than approximately 600 mm, that is, without straying into the white warning band. A margin of up to 300 mm is probably reasonably assumed as an appropriate minimum rearward margin to allow for driving error, particularly if there is not much time in which to perform turning manoeuvres; if they are performed more quickly rather than slowly or; if the driver’s concentration lapses.

The author is unaware of empirical evidence pertaining to required rearward margins, nor is the margin typically required by the victim known. 

Avoiding the platform edge 

The result of driving error with respect to the fence is far less likely to be as dire as that with respect to the edge of the platform - as the accident demonstrates.    

The author is unaware of empirical evidence pertaining to required safety margins relevant to the platform edge, nor is the margin typically required by the victim known. However, it is probably reasonable to suggest that an appropriate margin for driving error at the platform edge is a minimum of approximately 450 mm, or in other words, the width of the white band, particularly if there is not much time in which to perform turning manoeuvres; if they are performed more quickly rather than slowly; or if the driver’s concentration lapses 

With the exception of Trial 3, the trials satisfied this margin.

Choice of helical versus circular turning paths

Most motorists when reversing out of a confined car space (e.g. with another parked car or a wall each side) instinctively adopt a helical reversing turn. That is, the steering lock is gradually increased as the car is reversed until the nose of the car just clears the adjacent car, whereupon full steering lock is then employed and a circular turning path ensues.

However, if there are no adjacent parked cars or walls, most drivers would probably adopt a circular reversing turning path because this is the quickest way of exiting the car space.

Similarly, for the railway platform, even with the yellow line as guidance, without the restriction of an adjacent obstacle, most people would probably instinctively adopt a circular reversing turn rather than a helical one. 

It is not known to what extent scooter drivers who also drive cars, or who once drove cars prior to their scooter use, transfer their car driving skills to scooter driving and, in particular, an awareness of the efficacy of, or an aptitude for helical turning manoeuvres. Nor is it known whether the victim once drove a car, or whether he is or was aware of the efficacy of helical manoeuvres. 

The three-point turn that is the quickest to perform and that can be performed in the least width is that which was achieved in Trial 5, but this requires helical turning. In other words, the most efficient three-point turn requires an aptitude for helical manoeuvres. 

Hence, for people not competent in helical manoeuvres, they would be required to adopt more complex manoeuvres such as those in Trials 6 and 7 in order not to stray outside the yellow line. Nevertheless, Trials 1 and 2 show that non-helical manoeuvres can be performed without the scooter coming closer than approximately 600 mm to the platform edge, nor therefore straying into the white band.

Manoeuvring speed

Based on the simulation trials, the three-point turning manoeuvre that could be performed the quickest would be that in Trial 2 because full steering locks are employed, and the manoeuvre occurred within the width between the fence and platform edge margins. By comparison, the manoeuvres of Trials 6 and 7 would tend to take longer because they involve additional intermediate manoeuvres.   

The time differences are likely to be small and are unlikely to be significant in relation to the accident. In any case, the trials suggest that quicker as well as slower manoeuvres can be safely performed.

Victim’s familiarity with platform

For scooter drivers who are unfamiliar with this platform or identical platforms, more concentration and less speed may be required for safe manoeuvring, and there may be less confidence in performing turning manoeuvres.

However, unless the part of the platform was obscured in some way, most people, with sufficient time, would probably normally be able to judge whether or not there was enough width for them to turn around on this platform, even if more slowly than if they had some familiarity. The victim has not indicated that the platform was obscured

In any event, the victim has indicated that he has used the platform frequently and it seems reasonable to conclude that he was familiar with its spatial characteristics.

 Perception and judgment

The victim has stated that he had to adopt reversing travel because the platform was too narrow for turning his scooter. However, it has not been established whether “insufficient width” relates to the full width of the platform; the assumed or perceived safely available width in normal circumstances; or the assumed or perceived safely available width in the circumstances in which the victim found himself at the time of the accident.

One would think that with his familiarity with this platform, the victim would have been well aware of manoeuvring space restrictions and that his word can be taken at face value. However, it is possible that the victim previously had little or no cause to consider adequacy of width for turning and that he never had a reason to test his assumption that there was inadequate width. His strategy of waiting at the end of the platform facing in the direction of his destination presumably worked in the past and he obviously felt no need to change this habit.

Furthermore, the presence on the platform of the yellow line and white band; the protrusion of the pole and column; and a natural inherent disinclination to venture too close to obstacles such as the fence and the platform edge may have given the victim the impression that the platform was too narrow for turning his scooter. The simulation trials suggest, however, that the victim’s perception was inaccurate.

It may have been the circumstances of the accident that first caused the victim to consider adequacy of width in which to turn. However, margins for manoeuvring error that might be perceived by a scooter driver as adequate in normal circumstances might not be perceived as adequate where the manoeuvring has to be performed rapidly, or under duress, such as was the case for this accident. 

On the other hand, given the victim’s considerable number of years of scooter driving experience prior to the accident, and his observed manoeuvring skill during the investigation, it is difficult to explain why the victim believed that the platform was not wide enough for a tuning manoeuvre, even under duress. 

An accurate explanation for the fall of the victim and his scooter off the platform might be that the victim considered, not solely that there was insufficient width for turning but that, on balance, it was more efficacious to reverse all of the way rather than perform a turning manoeuvre, particularly given that he was wanting to catch the eye of the train driver.

With more concentration, the reversing strategy might have been successful. However, to reverse 18 metres probably requires as much concentration, if not more, than performing a three-point turn. The victim stated that he was distracted by having to be aware of other pedestrians and by the proximity of the fence. However, this task would have been easier after the victim had performed a three-point turn. If it were more hazardous in performing a turning manoeuvre under duress than not under duress, it was also more hazardous to reverse under duress than not under duress.

The buildings between the opposite sides of the platform would have obscured the victim’s view of the train driver for all except the initial part of the reversing travel. However, beyond where the train driver was no longer visible, the victim may have judged that there was not much more distance to travel in reverse and that therefore it was quicker to continue to do so than to perform a three-point turn. 

The victim made a judgment as to the most appropriate strategy in the circumstances, however, it proved an unsuccessful strategy. The results of this investigation suggests that the fall off the platform resulted from this judgment and from inadequate concentration upon driving, rather than from the width or other characteristics of the platform.
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Figure 6
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Figure 3





Figure 2 View of eastern side of platform looking north.


The victim is shown parked where and as he was on the day of the accident. The sign pole and structural column can be seen on the left of the photo. The pedestrian to the left of the photo is walking down the ramp. The end of the fence near where the victim and his scooter toppled off the platform can be seen behind the victim. The yellow line and white band can be clearly seen in the middle of the photo, as can the curvature of the track . 
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