WARRANTS FOR PROVISION OF PEDESTRIAN CROSSING FACILITIES AND ISOLATED TRAFFIC SIGNALS

1. INTRODUCTION

1.1. This report has been produced by O’Connor Sutton Cronin & Associates on behalf of South Dublin County Council, Traffic Department. The report sets out the main selection criteria to be used in a warrant assessment for the provision of Pedestrian Crossing Signals and/or isolated Traffic Signals.

1.2. The report is based on the relevant provision of the National Roads Authority’s publications in respect of warrants:

· RT 181: Geometric Design Guidelines (Intersections at Grade)

· RT 206 Warrants for Pedestrian Crossing Facilities

1.3. The report includes brief extracts from each of the above design standards and recommends procedures to be followed in applying a rational approach to the provision of signalisation in select areas which warrant such provision on the basis of agreed and objective selection criteria.

1.4. The report is designed by way of a short explanatory note for the guidance of persons not experienced as Road Designers or Traffic Engineers.

2. WARRANTS FOR THE PROVISION OF ISOLATED TRAFFIC SIGNALS

2.1. The provision of isolated traffic signals at priority junctions is dealt with in RT 181 as cited above. There are a number of decision criteria or warrants to be applied in the decision process as follows:

· traffic volumes on both the major and minor approach roads to the junction with a consideration of local population levels 

· a consideration of the number and type of traffic accidents that have occurred at the junction in the past 12-month period

· a consideration of the vehicle delays suffered by traffic on the side roads

· pedestrian/vehicle conflict warrant

· co-ordinated movement warrant
· combination of warrants
2.2. We will now consider each of the foregoing warrants in turn.

2.2.1. Minimum Vehicular Warrant.

2.2.1.1. This warrant is applied when the principal objective is to provide for orderly movement of intersecting traffic. The designer should consider providing signals when the traffic flows shown in the table below are exceeded. These flows are to be counted and then averaged over any 4-hour period on a typical day. The same four hours are to be used for counting on each road approach.

	Traffic Volumes to Warrant Signalisation

	No. of Lanes on Approach
	Average No. of Vehicles/hour

	Major
	Minor
	Major Road

(total both approaches)
	Minor Road

(total both approaches)

	1
	1
	500
	120

	2
	1
	630
	120

	2
	2
	630
	170


2.2.1.2. If the intersection in question is located within an urban area having a population of less than 50,000 persons then the minimum vehicular warrant is reduced to 75% of the above. If the population is less than 10,000 persons the warrant decreases further to 60% of the above. These reductions are in recognition of the differences in operational characteristics of traffic in city and smaller urban environments.

2.2.2. Accident Warrant

2.2.2.1. The accident warrant for signalisation is intended for application where the principal objective of signalisation is the reduction in traffic accidents. Traffic signals can have a limiting effect on some types of traffic accidents but can actually have the opposite effect on other types. It is important therefore that the accident profile at the particular intersection be fully understood before signalisation is proffered as a possible solution.

2.2.2.2. The types of accidents that tend to be reduced by signalisation include:

· right-angled collisions between vehicles on intersecting streets

· accidents involving conflicts between through vehicles and pedestrians

· accidents involving conflict between through and right turning vehicles approaching from the opposite direction

· accidents involving excessive speed in situations where signal co-ordination will restrict speed to a reasonable rate.

2.2.2.3. The types of  accidents which signalisation can not be expected to reduce include:

· rear-end collisions (signals can often lead to increases here)

· collisions between vehicles going in the same direction or in opposite directions when one turns without warning across the other 

· accidents involving pedestrians and turning vehicles unless special provision is incorporated in the signal staging

2.2.2.4. Signalisation is not to be a first port of call for priority junction treatment. Rather it is intended to be used only when a number of other remedies have been tried. The installation of signals should only be considered when all of the following conditions are fulfilled: 

· an adequate trial of less restrictive remedies has failed to reduce the accident frequency, and
· five or more accidents have occurred within a recent 12-month period, of a type which can be expected to be reduced or eliminated by signalisation, and
·  the traffic volume is not less than 80% of the requirements specified in the volume warrants table above

2.2.3. Vehicle Delay Warrant

2.2.3.1. The installation of signals to reduce delay to side road vehicles should be considered where the average delay to such vehicles exceeds 30 seconds per vehicle during any four one-hour periods on a typical day and the average volume on the busier side road during the same four hours exceeds the levels set out in the table below:

	No. of Approach Lanes on Side Road
	Average Vehicles per Hour on Side Road

	1
	75

	2
	100


2.2.4. Pedestrian/vehicle Conflict Warrant

2.2.4.1. This is better dealt with in the section of this report on  pedestrian crossing facilities.

2.2.5. Co-ordinated Movement Warrant

2.2.5.1. In a linked traffic signal system, signals may be installed at intermediate junctions to improve traffic flow in cases where adjacent signals in the linked system are so far apart that the desired degree of platooning and speed control of vehicles would otherwise be lost. Warrants for the installation of a linked traffic signal system are not considered here.

2.2.6. Combination of Warrants

2.2.6.1. Traffic signals may, in exceptional circumstances, be warranted where no one of the above warrants is fully satisfied but where two or more are satisfied to the extent that at least 80% of the stated values.

3. WARRANTS FOR THE PROVISION OF ISOLATED TRAFFIC SIGNALS

3.1. The provision of Pedestrian Crossing Signals is dealt with in RT 206 Warrants for Pedestrian Crossing Facilities as cited earlier. The aim of warrants is to ensure that diverse situations, be they junctions, crossing points etc., be treated objectively and on an equal footing and to ensure an adequate but not excessive use is made of Traffic Control Devices.

3.2. We firstly need to establish the differences between the types of pedestrian facilities in use:

· a Zebra crossing is one at which the pedestrian needs to establish right-of-way by placing a foot on the carriageway

· a Conventional crossing is equipped with signal heads and drivers stop for red and proceed on green

· a Pelican crossing allows drivers to proceed on a flashing amber signal if no pedestrians are on the carriageway. This facility reduces the delay to traffic and have been in use from 1976 onwards.  

3.3. A Zebra or Pelican crossing must only be installed when either a conflict warrant and/or accident warrant is met. The suitability of the location of the proposed crossing facility should also be examined. Also, while a warrant may be met, less restrictive measures should if possible be tried. One of the major difficulties presented to pedestrians is the width of the carriageway to be crossed. If the width can be reduced by building out a footpath locally or by providing a central refuge island then consideration should first be given to such measures.

3.4. As a general principle zebra crossings are to be restricted to locations where the traffic speeds are low i.e. < 50 km/hr (<30 m.p.h.) and where the effective road width to be crossed is less than 11 metres.

3.4.1. Conflict Warrant

3.4.1.1. The conflict warrant is a measure of pedestrian and vehicle conflict. The particular facility i.e. no treatment, zebra crossing or pelican crossing which is appropriate for a location is obtained by considering a number of selection charts which plot the number of pedestrian per hour against the number vehicles/hour for a given road width and traffic speed. 
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3.4.1.2. The above chart is drawn for an effective road width of 6 metres and a traffic speed of less than 50 km/hr (30 m.p.h. approximately). Appendix A gives the appropriate design formula to be used in the development of these charts. The example shown is that a Pelican Crossing facility is required in a situation where a pedestrian volume of 725 pedestrians/hour has been recorded against a vehicular volume of 1175 vehicles/hour where the effective road width is 6 metres and the traffic speed is < 50km/hr.

3.4.1.3. Separate charts are drawn for the following situations:

· traffic speed < or > 50 km/hr

· effective road width 6m, 7m, 8m, 9m, 11m or 13m

· traffic direction 1-way or 2-way

3.4.1.4. The data required to make an assessment is as follows:

· Road Width and Traffic Direction

· the appropriate road width is the distance pedestrians have to cross between footpath kerbs where no refuge islands exist. Where there is a refuge, the crossing on each side of the island is examined separately and one-way charts are used. Whichever side requires the higher degree of control is taken as the deciding warrant.




· Traffic Speed

· this is the free-flowing speed  of non-congested traffic. If this speed is not self-evident then spot speeds should be recorded and the 85th percentile value taken.

· Pedestrian and Vehicle Volumes

· pedestrian and vehicle volumes to be used in the relevant charts shall be the average of two peak hours and must relate top the same period in each case.

3.4.1.5. In calculating pedestrian volumes the following procedure should be followed:

· pedestrians should be recorded over a 50 metre length of road either side of a crossing point

· where a location is within 50 metres of a junction then the count should be to the nearest kerb line

· children of 12 years and less should be recorded separately from older persons where they cross to or from school. The philosophy here is that high numbers of school children crossing can be accommodated by a school warden as opposed to a pedestrian crossing

· the conflict warrant is not to be applied within 300 metres of an existing pedestrian crossing or signalised intersection. The philosophy here is that more breaks occur in traffic close to signals and this allows pedestrians to cross more easily. In these cases a higher vehicle/pedestrian conflict is required to justify a crossing facility.

3.4.1.6. In practice slightly lower volumes than those in the conflict warrant may be acceptable to justify a facility in the following special circumstances:

· where there is a high percentage of shoppers with prams and young children

· where there is a high percentage of elderly or infirm persons

3.4.1.7. Also in practice, at seasonal locations such as resorts, crossing facilities may be justified where warrant volumes are met for at least three months in the holiday season even though they may not be met for the rest of the year.

3.4.2. Accident Warrant

3.4.2.1. An accident warrant for the provision of a crossing facility is met when each of the following criteria is met:

· an adequate trial of less restrictive remedies has failed to reduce the accident frequency, and

· three or more personal injury accidents
, of a type susceptible to correction by the provision of a pedestrian facility, have occurred in a five period, and

· pedestrian and vehicle volumes are not less than 75% of the volumes required to justify the provision of a facility under the conflict warrant

3.4.3. Location and Design of Pedestrian Facilities

3.4.3.1. In general a mixture of zebra and pelicans should not be used. Also a crossing should not be located within 100 metres of another crossing or signalised junction.

3.4.3.2. At a signalised junction where the phasing arrangement does not allow pedestrians to cross then a conventional (non-pelican) crossing may be provided at a spacing of 25m to 50m from the junction if it forms part of the junction phasing or is linked to it.

3.4.3.3. Where possible it is desirable to locate crossings away from uncontrolled junctions so that:

· drivers turning onto the arm having the crossing can see it

· drivers seeing the crossing do not mistake it for a signal controlled junction and so fail to anticipate that vehicles may emerge from a cross street while the pedestrian facility is on green

· ideally zebra crossings should be at least 10 metres from such junctions and others at least 20 metres

3.4.3.4. Finally the following design criteria should be applied to crossing design:

· crossings should be as conspicuous to heighten driver perception

· parking should not be permitted on approaches for at least 15 metres

· bus stops should be located downstream from crossing facilities and not on the approaches

· refuge islands are recommended for conventional crossings but should be avoided on pelican crossings since drivers can forget that pedestrians have the right-of-way over traffic on either side of the island during the flashing amber period.

Appendix A: Conflict Warrant Formula

Formulas for Curves in the Conflict  Warrant Charts
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	CONFLICT CURVE DATA

	TRAFFIC FLOW
	EFFECTIVE WIDTH
	V
	L
	C

	2-way


	6 metre
	< 50 km/hr
	1*1032
	95

	
	
	>50 km/hr
	5*1032
	92

	
	7 metre
	< 50 km/hr
	7*1031
	93

	
	
	>50 km/hr
	2*1031
	91

	
	9 metre
	< 50 km/hr
	1*1031
	90

	
	
	>50 km/hr
	3*1030
	87

	
	11 metre
	< 50 km/hr
	1*1030
	86

	
	
	>50 km/hr
	3*1029
	83

	
	13 metre
	< 50 km/hr
	1*1029
	82

	
	
	>50 km/hr
	1*1028
	80

	1-way
	6 metre
	< 50 km/hr
	7*1032
	100

	
	
	>50 km/hr
	3*1032
	98

	
	7 metre
	< 50 km/hr
	4*1032
	98

	
	
	>50 km/hr
	2*1032
	96

	
	9 metre
	< 50 km/hr
	1*1032
	94

	
	
	>50 km/hr
	4*1031
	92

	
	11 metre
	< 50 km/hr
	2*1032
	91

	
	
	>50 km/hr
	6*1030
	89

	
	13 metre
	< 50 km/hr
	3*1030
	88

	
	
	>50 km/hr
	3*1029
	85


Pelican Crossing Zone
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No Treatment Zone





< 50 km/hr





Zebra Crossing Zone





<50 km/hr





Effective width kerb to kerb, 2-way traffic charts





Effective width kerb to island, 1-way traffic charts 








� Accidents as opposed to casualties as a single accident could result in >1 casualty.
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