OFFER OF SAFETY EQUIPMENT ENHANCEMENTS FOR UN-REGULATED CROSSWALKS IN LATVIA

DROŠĪBAS APRĪKOJUMA UZLABOJUMU PIEDĀVĀJUMS NEREGULĒJAMĀM GĀJĒJU PĀREJĀM LATVIJĀ

P. Jeļinskis
Keywords: un-regulated crosswalks, safety equipment enhancement, road traffic safety improvement, pedestrian collision avoidance
Introduction
The problem of pedestrian safety is an actual aspect of improving present road traffic safety level on Latvian roads, and un-regulated pedestrian crosswalks as road elements are in the special place of this safety complex. In this case there is a necessity of conducting an objective analysis of safety measures that are in present use on pedestrian crosswalks in Latvia together with estimation of their effectiveness and usage. 
As whole safety system of un-regulated pedestrian crosswalk is based on roughly four fundamental viewpoints, they are to be mentioned as follows: 
1) Location of un-regulated pedestrian crosswalks on the road
2) Safety equipment on the crosswalk 
3) Pre-crosswalk warning signs
4) Condition and visibility of safety equipment and of the crosswalk markings
So, as location of the crosswalk is to be chosen accordingly to the full view and prospection for the motorists, the crosswalk equipment has to be adequate to that location, visible to motorists and easy to use for pedestrians. 
The necessity of using pre-crosswalk warning signs or even speed humps is determined by the fact that traffic in the city is becoming more and more intense today and it is getting more difficult for motorists to notice many critical traffic situations at the right time – this is especially important in case of dangerous un-regulated pedestrian crosswalks on multilane roads, where most of the pedestrian-related accidents occur.
Overview
The equipment of the un-regulated pedestrian crosswalks can be divided into several groups. They are:
· un-regulated crosswalks with constant, non-activated safety equipment

· un-regulated crosswalks with automatically activated safety equipment

· un-regulated crosswalks with pedestrian-activated safety equipment
An example of the first category is a wide used yellow-green background for crosswalk signs or a constantly blinking yellow traffic light. Such signs stand out from surrounding environment well, but by being constant they do not accent the exact moment when a pedestrian is actually on the crosswalk. 
Speed humps and raised crosswalks, however being also included into this group, are to be mentioned as an exclusion because of their constantly remaining effectiveness as of direct traffic calming devices which are acting almost regardless of the motorists’ attention or simply by forcing motorists to slow down in order not to damage the vehicle.
Automatically activated systems generally use motion sensors that detect approaching pedestrians and activate warning lights for the motorists. Those systems are definitely much more effective than non-activated visual systems but still they are more oriented to motorists’ attention while pedestrians might be not enough cautioned while crossing the road. Automatically activated systems usually activate in-pavement flashing lights or amber traffic lights.
When pedestrians do activate the light-warning system manually, by this process itself they are forced to pay much more attention to the road crossing process thus increasing their own safety level. After initiating any system’s activation process it is humans’ natural reaction to expect and wait for the result of that activation – in the crosswalk warning system case, a pedestrian simply will look carefully to see  either vehicles are stopping at the signal or not.
Offered enhancements
1. Stop bars before the crosswalks
One of the easiest improvements that are offered to be used on un-regulated pedestrian crosswalks in Latvia is the usage of stop bars before the un-regulated pedestrian crosswalks. This measure can significantly increase a possibility for pedestrians to notice and stop for the approaching motor vehicle from the visual cover of stopped vehicle on multilane roads, especially if the stopped vehicle is a truck or a bus. This kind of solution is shown below on Figure1 [2]:
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Fig.1. Un-regulated pedestrian crosswalk without [1] and with [2] a stop bar – visual prospection effect for a pedestrian
As the vehicle “B” in situation “1” approaches the crosswalk, a pedestrian is starting to cross the road. At that moment it is impossible for the pedestrian to notice the approaching vehicle because of the blind spot created by the stopped vehicle “A”. Situation can become even worth if pedestrian is pushing a perambulator because it first is going to enter the trajectory of vehicle “B”. In this situation which is quite common on the road, risk of pedestrian collision is high.
Now, if vehicle “A” is stopped before the stop bar as it is shown in situation “2”, there is an extra free space created between stopped vehicle “A” and the crosswalk. The visual prospection of pedestrian increases significantly in the direction of oncoming vehicle “B” because of the elimination of blind spot that is created in situation “1” and pedestrian now has enough time to realize that oncoming vehicle “B” is not able to stop any more and to react adequately by stopping for it, thus avoiding a collision.
On other hand, using those stop bars to make it possible for an approaching motorist to notice the pedestrian and stop the vehicle before the crosswalk is rather senseless, because stop bars are not supposed to be located more than 10-15 m from the un-regulated pedestrian crosswalk, so if a motorist even notices the pedestrian on the crosswalk at that distance it is not possible to stop the vehicle even if the motorist’s reaction is perfect and if the vehicle is breaking on the dry asphalt road surface. But at least a motorist can slow down or perform a manoeuvre if a pedestrian still does not notice the approaching vehicle. The system is shown on Figure2 below:
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Fig.2. Un-regulated pedestrian crosswalk without [1] and with [2] a stop bar – visual prospection effect for a motorist
2. Raised crosswalks
Next thing to do is to use raised crosswalks to calm the traffic in particularly dangerous places. Speed humps are often located at an inadequate distance from the crosswalk so that they have almost no effect on traffic speed limitation directly on the crosswalk. Figure3 will show that the distance “B” between the first speed hump (from the left) and the crosswalk is long enough for modern vehicle to gain an amount of speed that could be dangerous enough for pedestrians on crosswalk. In this case vehicle must only be slowed down at the end of distance “A” - in the direct vicinity of the second speed hump. So that kind of system does not work as it is supposed to.
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Fig.3. Location of the speed humps before and after the conventional crosswalk
Now, if raised crosswalks were added to that system, situation would be different. As shown on Figure4, the distance “C” is much shorter than distance “A” from previous figure, so vehicle must be slowed down directly before the crosswalk, thus raising the level of safety on that kind of crosswalks.
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Fig.4. Location of raised crosswalk between two speed humps
Still an effect of a single pre-crosswalk located speed hump remains – the hump “wakes up” the motorist who might have missed the speed limitation sign before the crosswalk area and is unaware of approaching the un-regulated crosswalk at high speed.
3. Manually activated red LED frames on crosswalk signs
Another enhancement includes a usage of manually activated blinking red LED frame on the crosswalk sign. Pedestrians have to push the button that is located on the sign pole to activate this warning light to cross the road. This might look as shown below on Figure3:
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Fig.5. Red LED frames on the crosswalk signs
This system might be especially effective on multilane roads where motorists, who are overtaking vehicles stopped for pedestrians, often do not notice that a crosswalk is right ahead and do not realize that they are about to collide with crossing pedestrian, which is now out of their sight. That system could prevent them from overtaking.
Bright red blinking LED frame-shaped light signal is unlikely to confuse motorists by directly associating with red traffic light (this is the main reason of choosing LED frame instead of conventional traffic light or beacon) and red colour is associated with the highest level of caution for motorists as well as with a necessity of stopping the vehicle (unlike the amber light which is only a warning type light).

Manual activation of the system will also increase the level of pedestrians’ attention on crosswalk. If system activates automatically, pedestrian may not even notice it, but if a pedestrian has to activate the system himself, his attention to the road crossing process will certainly be increased. 

The attention of pedestrians could be bounded by installing bright yellow signs on the crosswalk sign poles that would notify them of the necessity of using the system and would increase the level of pedestrians’ total attention during the road crossing.
4. Zigzag type road markings in the vicinity of the crosswalks
This solution is also simple and affective as the zigzag type road markings are unusual to motorists and automatically warn them that special caution is required. This kind of marking is shown on a Figure 6 below, presenting its effect in the daytime:
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Fig.6. Zigzag type road marking visualization in the vicinity of the crosswalk
That solution, as well as the stop bar before the crosswalk, is one of the simplest possible crosswalk safety solutions today because of its rusticity and understandable disposition for the motorists.
Conclusions
The most dangerous crosswalks are those on multilane roads because of collision risk during the overtaking manoeuvres. Systems that are offered in this article are to prevent pedestrian collisions by cautioning both motorists and pedestrians so that offered solutions could raise safety particularly on these roads but these can be used also on single lane roads at the vicinity of schools or other places where traffic is quite intense. 
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Jeļinskis P. DROŠĪBAS APRĪKOJUMA UZLABOJUMU PIEDĀVĀJUMS NEREGULĒJAMĀM GĀJĒJU PĀREJĀM LATVIJĀ
Rakstā apskatīti galvenie neregulējamo gājēju pāreju ierīkošanas principi un drošības aprīkojuma veidu sadalījums. Ņemot vērā pašreizējo situāciju Latvijā, kur neregulējamu gājēju pārēju aprīkojuma līmenis ir minimāls bet to novietojums bieži ir tiešā pretrunā ar satiksmes drošības pamatnostādnēm, tika piedāvāti vairāki uzlabojumu varianti, kas ietver sevī gan neaktivējamo, gan arī atsevišķi aktivējamo sistēmu izmantošanu. Šādas sistēmas uz Latvijas ceļiem nekad līdz šim netika izmantotas, bet, ņemot vērā ārvalstu praksi, saskaņā ar kuru dažas no tām izrādījās efektīvas, šādu vai līdzīgu sistēmu ieviešana Latvijā varētu ievērojami uzlabot gājēju drošības līmeni.
Jeļinskis P. OFFER OF SAFETY EQUIPMENT ENHANCEMENTS FOR UN-REGULATED CROSSWALKS IN LATVIA
Present article overviews main principles of arrangement of un-regulated crosswalks and the division of the safety equipment. Considering present situation in Latvia, where a level of un-regulated crosswalks’ equipment is minimal but the location of the crosswalks often conflicts with the basic principles of road traffic safety, several enhancements were presented, including usage of non-activated as well as individually activated systems. Systems of that kind have never been used on the roads of Latvia before, but in conformity with  foreign practice, according to which some of these solutions appeared to be successful, implantation of those or similar systems in Latvia could significantly improve the safety level of pedestrians.
Jeļinskis P. ПРЕДЛОЖЕНИЕ ПО УЛУЧШЕНИЮ ОБОРУДОВАНИЯ БЕЗОПАСНОСТИ НЕРЕГУЛИРУЕМЫХ ПЕШЕХОДНЫХ ПЕРЕХОДОВ В ЛАТВИИ
В статье рассмотрены главные принципы устройства нерегулируемых пешеходных переходов и классификация их оборудования. Учитывая сегодняшнюю ситуацию в Латвии, где уровень оборудования нерегулируемых пешеходных переходов минимален и часто напрямую противоречит основным постановкам безопасности дорожного движения, предложен ряд вариантов улучшений, включаюшчий использование как неактивируемых так и отдельно активируемых устройств. Подобные системы на Латвийских дорогах прежде не использовались, но, учитывая иностранную практику, согласно которой некоторые из этих систем окзались весьма эффективными, применение таких или подобных систем в Латвии могло бы существенно повысить уровень безопасности пешеходов.
PAGE  
2

