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Abstract

Pedestrian in pedestrian crossing thinks that he is absolutely safe. But not all existing pedestrian crossings can ensure safe crossing of the
street. Therefore, is mandatory to install pedestrian crossings, which will be friendlier for pedestrians and for other road users.
Unfortunately, until now in Lithuania there were no detail installation standards adopted specially for pedestrian crossings. Also, there
was no clear vision when and how to install pedestrian crossings as well as traffic calming measures close to them. This article presents
analysis of “Pedestrian crossings installation rules” which were prepared and adopted in 2012 for the use in Lithuania.
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1. Introduction

All over the world the pedestrian injury constitutes considerable part of all injury that occurs during the traffic accidents.
Also the pedestrian traumas are very hard [1]. In the cities ¥4 of the traffic accidents, participated by pedestrians, happen at
the pedestrian crossings or nearby [2]. In Lithuania 2009-2012 about 30% of all injured or perished in traffic accidents were
pedestrians [3].

Non-signalized pedestrian crossings (further “pedestrian crossings”) are the one of the most dangerous places in the
street. Crossing the street at the pedestrian crossing people wrongly think they are safe. Verily, it is only marked place
where pedestrian can cross the street and where vehicle drivers ought to let him do this. But unfortunately, not always
drivers notice pedestrians and stops, therefore, it is possible to install the pedestrian crossing only if the safe traffic is
guaranteed for all participants. And if it is not possible, pedestrian crossing must be not installed at all and another type of
street crossing facility must be chosen.

At the same time the safety of pedestrian in the streets could be implemented using traffic legislation, information of
traffic participants and training, also by constructing pedestrian friendly vehicles and properly installing pedestrian crossing
(ex. to warrant proper visibility).

In order to reduce the number of perished pedestrians also vehicle speed must be reduced at the pedestrian crossings [1].
Traffic signs or other indirect measures (training, speed control, police fines, etc.) must be used for this purpose.

Construction of speed bumps (5-7 cm high) reduce the vehicle speed and increase safety of pedestrians [4]. The vehicle
speed at the pedestrian crossing is lower if the distance between the speed cushion and the crossing is bigger. Even bigger
impact has the high of speed cushion [5]. Speed bumps are the proper speed reduction measure, but their construction
doesn’t make any influence on individual driving at the high and unsafe speed. So the safety means must be various —
training, documentation and punishment [4]. Also pedestrians must be obliged to cross the streets only at the marked
crossings, because if they do not so, introduced pedestrian-safety-related measures will not be effective [6]. The more
pedestrians cross the streets beyond market crossing the higher the traffic accident risk will be [7].

Refuge island improves pedestrian safety, reduces pedestrian stress, also reduces vehicle speed and intercept the overtake
of vehicles [8]. The pedestrians are intended to wait at the crossing until they will be able to cross the street. Construction of
wider refuge island could make the pedestrian patience higher and prolong waiting time. Also refuge island could be
wrapped to enforce pedestrians not to go in straight line. It is recommended to construct refuge islands more than 1.5 m
width [9]. Other authors suggest the refuge island width must be more than 1.75 m [8].
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The number of traffic accidents depends on traffic intensity and driving speed [7], so it is very important to take into
account these parameters then pedestrian crossing is designed. Also, pedestrian, when he cross the street, interrupts traffic
flow and so reduces its capacity. At the same time the time-wasting of pedestrians is lowered because patient pedestrians
most often follow more aggressive ones. Also, then there are more waiting pedestrians, the vehicle drivers reduce speed and
improves conditions for pedestrians to cross the street [10].

In all the cases pedestrian crossing is the higher risk zone, especially if it is constructed not at the right place and without
using other traffic calming measures or using them improperly.

2. Traffic Safety Situation in Lithuania

One of the biggest traffic problems in Lithuania remains the exceeding of speed limits. For example, in 2012 of all 355 333 times
then traffic regulation was broke, the exceeding of speed limit were recorded in 109 917 times. It means nearly every 4 traffic
rules breach is connected with speed exceeding. Also, the growing number of speed limit exceeding could be traced [11].

During 2012 in Lithuania 3173 traffic accidents were happed, 3712 traffic participants were injured, 301 perished, 526 of
them were happened at pedestrian crossing: 540 people were injured and 17 perished [3]. So, every 6 traffic accident in
2012 happened at pedestrian crossing.

The highest number of traffic accidents in which participate pedestrians happens during the cold period (October —
January), when the visibility and traffic conditions are bad. For example in 2012 during these 4 months 49.64 % of
pedestrian connected traffic accidents happened (Fig. 1), and the highest number of perished were during November — even
24.76 % of all perished in 2012 [3].

200
180
160
140
120+ —
100
80
60
40
20 +

0

January  February March April May June July August  September October November December

M Trafficaccidents M Injured dPerished

Fig. 1. Pedestrian traffic accident distribution according to 2012 months

The statistics of traffic accidents is influenced also by the day time. For ex. in 2012 during the bright time of the day 2.5
time more traffic accidents happen then during the dark time, also there 2 times more injured pedestrians (Fig. 2). However
the results of traffic accidents are harder during the dark part of the day, for ex. the number of perished pedestrians is 2
times higher than during the bright part of the day [12].
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Fig. 2. Distribution of traffic accidents and injured pedestrians according to day time in 2012
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It is very important to illuminate the pedestrian crossing in a way that not only the crossing could be clearly seen but also
the surroundings and the pedestrians themselves at the crossing. Fig. 3 shows the unlit pedestrian crossing. It is clear that
street illumination is not enough for pedestrians to be noticed. Fig. 4 shows properly illuminated pedestrian crossing. The
difference is obvious.

Fig. 3. Pedestrian crossing at highway (A2 category), traffic flow in 2 lanes at each direction, V <60 km/h speed.
Vilnius, Gelezinio Vilko street in 2012 [12]

Fig. 4. Properly illuminated pedestrian crossing. Vilnius, Didlaukio street in 2012

In order to secure traffic at pedestrian crossing, installation of it must be done properly, so the proper law should be
implemented. Unfortunately, now the pedestrian crossing design and installation standards are not clear and detail, also, not
always used in pedestrian crossing design and installation. It determines that the pedestrian then crossing the street could not
be always sure about his safety. The most significant problems of standards were as follows:

e  There were no generalizing standard for design and installation of pedestrian crossings;
e  There were no clearance then and how pedestrian crossing must be installed and which safety measures must be
chosen.

The lack of unified pedestrian crossing installation regulation caused the installation implementation not according to the
common principles, but to local conditions. Therefore part of pedestrian crossings is not safe — hard recognized, without
enough visibility, not properly signed, installed at the wrong places, etc.

According to modern pedestrian traffic installation regulation, innovations and experience to safeguard crossing the street
pedestrians from injury, also to unify the regulation of pedestrian crossing installation, the new technical and legal standard
must be prepared for the design and installation of pedestrian crossings.
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3. Traffic Safety Situation in Lithuania

In 2012 Lithuanian Road Administration under the Ministry of Transport and Communications prepared and approved
Pedestrian crossings installation rules. The new distribution method of pedestrian crossings was presented (from the safest
up to less safe):
Pedestrian bridge;
Pedestrian underpass;
Signalized pedestrian crossing;
Pedestrian crossing;
e  Pedestrian passing.

The safest way to cross the street is at different grade. Otherwise, this kind of pedestrian crossing is expensive to install,
it covers big area and if the traffic intensity is high it doesn’t serve the purpose. Non-signalized pedestrian crossing is rather
cheaper to construct, but even it is installed properly, it wouldn’t be the safest way, so it could be chosen only by strictly
defined conditions and to satisfy certain requirements. Also the new kind of pedestrian crossing — pedestrian passing — the
unmarked place at the street where pedestrians has no priority right was suggested. As pedestrians has no priority, they will
act more responsible and cautiously.

The document presents attitudes to warrant traffic safety at the pedestrian crossing and to prevent cases of unsafe
pedestrian crossings installation. The criteria, according what it could be clear, in which conditions and which pedestrian
crossing measures must be used. These criteria show when and in which conditions additional traffic calming measures
must be used. The clear methods of pedestrian crossing choice are also presented (Fig. 5).
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Fig. 5. Diagram of pedestrian crossings installation

The new Pedestrian crossings installation rules proposed vertical deflection and horizontal deflection traffic calming
measures and presented their division:

e Vertical deflection speed reduction measures (speed table, sinusoidal profile speed hump, speed hump, speed
cushion);

e Horizontal deflection speed reduction measures (narrowed street by using refuge islands, narrowed street from one
or both sides, narrowed street up to one-way street width, chicane).

At the same time rules for the choice of these measures were presented. For example at the street with 2 lanes for each
direction the pedestrian crossing must be installed using traffic calming measures.

As the refuge islands are one of the most effective measure to cross the street safe at the non-signalized pedestrian
crossing the new regulation was presented describing at what conditions they must be installed (traffic flow in 2 lanes at
each direction, 30 <V < 50 km/h speed) or it is recommended to install (traffic flow in 1 lane at each direction). Also world
tendency was taken into account and recommended width 2.00-2.50 m of refuge island was presented. More narrow refuge
islands (>1.50 m) could by constructed only in exceptional cases (the lack of building area then speed limit is <30 km/h,
etc.).

Strict regulation was presented to warrant mutual driver’s and pedestrian’s visibility in time. The minimal visibility
distances were presented as well as good pedestrian crossing visibility at different time of the day, also compulsory crossing
illumination, separate from all street illumination.
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4. Conclusions

1. Pedestrian crossing doesn’t guaranty safe street crossing especially if it is installed in inappropriate way or at the
wrong place. So, if there is need to build pedestrian crossing, it must be done in a way to ensure as much as possible more
safe traffic for all traffic participants. If there is no possibility to ensure this, pedestrian crossing must be not installed at all.

2. Pedestrian crossing installation rules presents new division (5 types) of street crossing measures and detail
requirements for pedestrian crossing installation. Also the criteria for additional traffic calming measures were formed.

3. It was declared that pedestrian crossing must be installed only at settlements where the speed maximum <50 km/h and
only where sidewalk or pedestrian path is at the both sides of the street. Outside the town areas pedestrian crossing must be
constructed only controlled by traffic lights then speed maximum is <70 km/h.

4. The new conditions of pedestrian crossing installation according to traffic intensity, number of traffic lanes and
permissible maximum speed were proposed. If the traffic flow is more than 2 traffic lanes at each direction it is forbidden to
install pedestrian crossing or pedestrian passing. Only signalized pedestrian crossing or grade separated pedestrian crossings
could be constructed.

5. The new regulation was proposed that pedestrian crossing must be seen from far away, so driver could be ready to
reduce the speed. Therefore it must be illuminated brighter than the street.
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