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5-Way Intersection – Design Problem and Remedies 
By 

C-T. H. Bayer 
 

Objective 

This brief report identifies and critically evaluate the transport engineering problems/deficiencies 
of the a five-way intersection that require some form of improvement in order to meet its 
intended operational objectives. 
 

1. Site Selection 
The site under consideration for improvement is i) a five-way intersection situated on the corner 
of the Manor Park Primary School grounds and the residential neighbourhood that surrounds it, 
ii) as well as the lack of pavement for safe pedestrian travel on the section of Eastbourne between 
St. Laurent Bld and the five-way intersection. The intersection is formed by Eastbourne Ave that 
runs East-West along the northern boundary of the school grounds, Braemar Street which runs 
roughly North-South along the eastern boundary of the school grounds, and finally Ava Road, 
which runs in a North-Westerly direction from the intersection. The School has a student 
population of about 700 children from grades JK to Grade 6. 

The site is very busy with school drop-
off taking place on the northern 
boundary of the school, as well as 
pedestrians and cyclist who walk or roll 
their children to school. The 
neighbourhood also has a significant 
number of senior residents (65 + years), 
constituting 25% of the neighbourhood 
population (CRECS, 2020). 

A significant number of children are 
bussed in to the school as it offers 
French emersion. This means that there 
is significant school bus traffic to the 
school. The school busses use the five-
way intersection to reach the school. 
The busses traverse the intersection 
from the east and west via Eastbourne 
and turn into Braemar and exit from 
Braemar onto Eastbourne Avenue. Figure 1: Locality Sketch of Five-Way Intersection 
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2. Problem Description 

The intersection has a number of characteristics that are generally considered to be undesirable, 
and should be avoided if at all possible. Below is a schematic representation of the key features 
of the current intersection, showing the raised islands, pedestrian crossing and intersecting 
roads.  

A second problem is the absence of sidewalks along Eastbourne Avenue, on the section between 
St. Laurent and the five-way intersection. 

 
Figure 2: Key Features of Current 5-Way Intersection 

a) Multi-Leg and Multiple Lane Intersection Type 
Multileg intersections are seldom used and should generally to be avoided if at all possible. They 
are sometimes found in urban areas where traffic volumes are light. Multiway intersections 
generate conflicting movements and impair safety and efficiency. The use and placement of the 
raised islands generate dual lanes exiting Braemar from the North, dual lanes exiting Eastbourne 
from the east and dual lanes when entering Braemar to the North. This creates confusion as to 
which lane is the correct one to use. For one example of the possible confusion, see the dashed 
arrows indication direction of travel and note that there are two possible lanes that could be 
seen to be entering Braemar from Eastbourne Avenue in Figure 2. Generally multiple lanes are 
not recommended for a multi-way intersection. The narrow islands become virtually impossible 
to see during the winter, creating very narrow lanes for egress and entry. 

 

 

Raised Embankment 
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b) Narrow Intersection Angles 
It is generally recommended that all intersection roads should ideally meet at right angles or as 
close to a right angle as possible. The minimum intersection angle that may be acceptable is 
generally recommended to be no less than 750 where older drivers have to be accommodated. 
Older drivers have significantly more problems at skewed intersection, and given the significant 
older population in the neighbourhood this is a significant consideration. The main problem is 
that two of the intersection angles in this 5-way intersection are 40o and 60o respectively, less 
than the recommended minimum of 750. 
 

 
 
 
 

c) Difficulties for Pedestrians 
The confusion for drivers creates difficulties for pedestrians as well. They are directed onto 
islands, creating multi-directional crossing lanes. Two of the islands are only about two feet in 
width, creating in insufficient safety zone for pedestrians, and in winter, it is basically invisible 
and inaccessible. Anticipating the vehicle intention is difficult, because for a vehicle indicating a 
turn, more than one option is available in some instances. 

 

 

Figure 3: Mural Warning of Dangerous Intersection. 
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d) Poor Visibility (Intersection Sight distance) 
The intersection sight distance is limited in several directions. The school ground (baseball 
diamond) form the southern corner and is basically a raised embankment about 2 metres higher 
than the street level of the intersection, reducing visibility between when exiting Braemar from 
the south and when exiting Eastbourne from the east. 
 

e) Lack of Sidewalks (Impaired Pedestrian Safety) 
The section of road along Eastbourne avenue is used daily by kindergarten and primary school 
children and their parents to walk to school. There are no sidewalks on this section of the road, 
and combined with on street parking and that this is a school bus route, there is very little room 
for pedestrian and they are forced to walk in the road. This situation is exacerbated in the winter 
with the accumulation of snow and ice banks that funnel pedestrians into an ever-narrowing 
roadway with car and bus traffic and on street parking. 
    

 
Figure 4: Photo of schoolchildren forced to walk in busy section of Eastbourne Ave and 5-Way Intersection. 

The photo above clearly illustrates the risk for school-going children on the section of Eastbourne 
Avenue. The children have to walk in the road, pass a parked vehicle on the road verge and a few 
seconds later there is a vehicle coming from behind, being forced into the opposing lane. In the 
distance we see a school bus approaching from the 5-Way intersection. While the children are 
on the right-hand side of the road, and trying to get to the other side, it illustrates the danger 
caused by the absence of pavements for safe pedestrian transport along this section of the road. 
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There are no pavements for the pedestrians, so they share the roadway with vehicles, creating a 
very busy and unsafe environment for all. 
 
The problems as summarised here create for a dangerous intersection and an unsafe stretch of 
road that is not very safe for pedestrians and especially the school going children in the 
neighbourhood.  
 
 In order to highlight the dangers of this intersection and draw attention to their safety concerns, 
they community over the years has maintained a mural on the intersection. 
 

3. Historical Background 
The intersection is first visible as rural road lines in 1929, (See Figure 5) when this was a largely 
rural and agricultural area with very few people. The neighbourhood of Manor Park was 
developed after the Second World War and by 1959 (See Figure 6) we see the first design of the 
intersection resembling the form that it currently has.  

The volume of vehicular traffic on the road in 1958, or prior to that when the intersection was 
first designed was much less that it is today. As such the problems regarding the intersection 
have now been magnified with increasing traffic, and it’s relative proximity to the centre of the 
city. With infill densification it is expected that the population of the community will double again 
in the next twenty years. This has meant that the relatively quiet rural multi-way intersection has 
changed into a rather busier multiway intersection in a fast-developing neighbourhood that has 
been classified as belonging to the inner urban development transect of the City of Ottawa. Given 
the current and future expected growth trends for the neighbourhood, it is advisable that the 
design deficiencies of the intersection be remedied. 
 

       
Figure 6: Intersection 1958 Figure 5: Intersection 1929 
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4. Remedy: 
In order to address the issue of pedestrian safety, it is recommended that the section of 
Eastbourne Avenue between St. Laurent and Braemar reconstructed to include sidewalks for 
pedestrian use (including many school going children and their parents) separated from the 
roadway by a pavement and on street parking. The on-street parking may have berms 
(indentation) that project inward to serve as a traffic calming measure and accommodate the 
vehicles that currently park on the street.  

The addition of sidewalks, in conjunction with the replacement of the five-way intersection with 
a roundabout is proposed as a possible remedy for the deficiencies listed above. Research has 
shown that roundabouts improve the efficiency of traffic flow, reduce vehicle emission and 
conserve fuel (Mujahid, 2012). Roundabouts are cheaper to maintain than intersections with 
traffic lights.  A research study by the Universities of Ryerson and Maine found that roundabouts 
are also much safer for vehicles and pedestrians, confirming the results of international research 
(Persaud, Retting, Garder, & Lord, 2000). It has been shown that roundabouts improve safety 
through yield at entry operation, having pedestrians cross traffic in only one direction at a time 
and having fewer conflicting points than 5-way intersections (Transportation Association of 
Canada, 2011). In Ottawa “roundabouts have emerged as an alternative to traffic signals or all-
way stops for traffic control at intersections, particularly in new residential subdivisions or in 
locations where traffic signals are not warranted” according to the City of Ottawa (2020). It is 
argued that roundabouts offer many advantages over traditional forms of traffic control provide 
a traffic calming function, and enhance the streetscape by providing additional landscape 
opportunities and visual focal points along a road corridor.  
Urban Single Lane Roundabout 
Characteristics may differ across jurisdictions, but generally urban single-lane roundabouts may 
be defined as being of medium size  (Transportation Association of Canada, 2011). They are 

typified by having a single-lane entry at all legs 
and a single circulatory lane. They have an 
inscribed circle of between (30 to 40 m) in 
diameter and may have more tangential entries 
and exits. The design of single-lane allows slightly 
higher speeds at the entry, on the circulatory 
roadway, and at the exit, although not 
recommended for this particular roundabout. The 
roundabout should be on a flat area, rather than 
on the crest of a hill. The geometric design 
includes raised splitter islands, a non-mountable 
central island and sometimes an apron. This site is 
suitable for an urban roundabout and can 
accommodate the geometric requirements. The 
maximum diameter of the site is about 54 m as 
shown in Figure 7.  The site can accommodate the 
maximum inscribed diameter of 40m and still 

Figure 7: Area, Radius and Perimeter of Intersection Site. 
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have an outer ring 7m wide for pedestrians, trees and to ensure an appropriate reserve to the 
property boundaries. 
 

 
Figure 8: Roundabout Categories (Source: TAC 2011) 

This inscribed diameter will be able to accommodate school busses as well as emergency 
vehicles. The recommended entry speed might have to be lowered to 25 km/h as for a small 
roundabout due to the proximity to the school and pedestrians. To create more space for 
pedestrians, a smaller roundabout may be considered with a traversable centre island. 

 
Figure 9: Sketch of Proposed Roundabout. 

The proposed roundabout is shown in Figure 9. It should remedy most of the shortcomings that 
have been described. The large centre of the intersection can be planted with grass or other 
permeable cover to reduce water runoff. It could also be used to accommodate the mural in 
some form as the mural has become something of a trademark in the community. Note that the 
approach angles have not been adjusted in this sketch as it is not a roundabout design, but rather 
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serves the purpose of demonstrating that a roundabout can be accommodated on the site and is 
worthy of consideration. 
 

Factors that might hinder the construction of the proposed remedy include the costs of 
construction. The cost of construction would be significant.  The area is already built up and care 
must be given to locate the property boundaries and the spatial extent of the reserved right of 
way. Underground services must be located and stormwater drainage for the site will have to be 
considered, adding to the complexity and the cost of the task at hand. There are likely to be gas 
lines underground seeing as there is residential housing on four sides of the intersection. The 
approaches to the roundabout already show much better articulation than in the 5-way 
intersection, but the approach angles of the entry and exit to the roundabout will have to be re-
aligned. A survey of the surrounding properties and the road right of way will provide more 
information that needs to be considered in determining the feasibility of the proposed remedy. 
The outcome of the survey could be an impediment to remedying the situation as the reserved 
right of way for the roads need to be re-aligned and surveyed. 
 

The purpose of the sketch and short report is only to demonstrate the safety issues that result 
from the current 5-way intersection and lack of pedestrian pavement this section of Eastbourne 
Avenue. Secondly it shows that the size of the intersections is sufficiently large to accommodate 
a roundabout, (and enjoy accompanying benefits) that can accommodate a standard school bus, 
instead of the current 5-way intersection. 
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