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• Crashes involving pedestrians and cyclists with motor vehicles 
frequently occur at intersections (drivers turning).

• Raised corner islands
• Adjusted vehicle stopline
• Pedestrian crossing setbacks

• Turner Road and Metral Drive intersection
• Enterprise Way and Metral Drive intersection
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Protected intersections involve the im
plem

entation of a num
ber of design features that m

inim
ize 

conflict betw
een drivers and vulnerable road users by separating their intersection m

ovem
ents 

through space, and also through tim
e.

H
o

w
 it W

o
rks

Protected intersections include four m
ain features:

 ¡
Raised corner islands physically protect cyclists from

 
right-turning drivers. W

ith these islands, cyclists w
ho are 

turning right do not interact w
ith m

otor vehicle traffi
c at 

all if there is a protected bicycle lane on the cross street;

 ¡
The threshold betw

een the sidew
alk and the road is 

placed past the stop line for m
otor vehicle drivers. The 

effect is that pedestrians and cyclists are positioned in 
front of (rather than beside) drivers, w

hich im
proves 

drivers’ ability to see these vulnerable road users;

 ¡
The pedestrian crossw

alk and cyclist crossing is 
placed at least 6 m

etres to the right of the right-
m

ost vehicle lane. This setback creates a refuge 
space for right-turning vehicles to stop outside of 
the traffi

c stream
, and allow

s for better visibility of 
people biking and w

alking w
hen they are about to 

enter the crossw
alk or intersection bike lane; and

 ¡
Traffi

c signal tim
ing is set to m

inim
ize conflicting 

driver m
ovem

ents w
hen vulnerable road users 

cross the street. The m
ost effective w

ay of doing 
so is by im

plem
enting dedicated signal phases to 

prevent drivers from
 m

oving w
hen pedestrians 

and cyclists are crossing, and vice-versa.  
A

n alternative is to use leading pedestrian/cyclist 
intervals (page 17) to give vulnerable road users 
a head start w

hen they cross the road.

Stu
d

ies h
ave sh

o
w

n
 th

at:
 ¡

Crashes involving pedestrians and cyclists 
frequently occur w

hen they are crossing 
intersections w

ith the right-of-w
ay and are 

struck dow
n by drivers turning right or left. 

Protected intersections address this type of driver 
error effectively.

B
est resu

lts o
ccu

r w
h

en
:

 ¡
Protected intersections are im

plem
ented at the 

intersection of m
ajor roads;

 ¡
This strategy is integrated w

ith protected and 
connected bicycle lanes (page 12);

 ¡
At a signalized intersection, the zebra m

arkings 
should be replaced w

ith parallel lines for the 
pedestrian crossings;

 ¡
W

here high percentages of large freight trucks are 
present, consider m

ountable aprons; and 

 ¡
A

 local bylaw
 should be enacted to give legal 

m
eaning to elephant’s feet.

PROTECTED INTERSECTIONS
Protected intersections involve the implementation of a number of 
design features that minimize conflict between drivers and vulnerable 
road users by separating their intersection movements through space, 
and also through time.

• To prioritize the right-of-way for pedestrians and cyclists
• Reduce vehicle-pedestrian injuries by up to 46%
• Reduce vehicle-bicycle injuries by as much as 51%

• Raised crossings
• Sidewalk and cycle track material is continuous
• Tactile warning strips

• Somerset Drive (x2)
• Bergen Op Zoom Dr
• Fernandez Place
• Tulip Place

• Malpass Road
• Dorren Place
• Pine Park Place
• Spartan Road
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RAISED CROSSINGS
People on foot or on bicycle crossing a road often have the right-of-
way, but this is not intuitive in typical North American road design. 
Raised crossings are crosswalks that are flush with the sidewalk, rather 
than the road, and help to make people crossing more apparent to 
drivers.
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B.C. Community ROAD SAFETY TOOLKIT
Module 1: Protecting people walking and cycling

Protected and Connected Bicycle Lanes

Description
A protected bicycle lane (also known as a cycle track or separated bicycle lane) runs alongside  
a street, but is physically separated from motor vehicle traffic and is distinct from the sidewalk. 
Protected bicycle lanes can be one- or two-way. The bicycle lane can be at street level, higher  
up at the sidewalk level, or at a level in-between the two.

Connected bicycle lanes ensure that the network of lanes is uninterrupted, so that cyclists do  
not need to leave the lane’s protective space in order to reach their final destination.

How it Works
The main feature of a protected bicycle lane is a 
physical barrier that prevents motor vehicles from 
entering the dedicated road space set aside for 
cyclists. The barrier can be a raised curb, jersey barriers, 
bollards, plantings, or motor vehicle or bicycle parking.

Protected bicycle lanes can be integrated with on-
street motor vehicle parking by placing the bicycle 
lane on the sidewalk side of a parking lane. Drivers 
moving in or out of parking spaces do not interact 
with cyclists, and the motor vehicles also act as a 
barrier that helps protect cyclists.

Injuries caused by “dooring” (when cyclists are injured 
as a result of car doors opening) are eliminated when 
the bicycle lane’s design fully separates cyclists from 
parked vehicle spaces.

Studies have shown that:
 ¡ The effectiveness of protected bicycle lanes varies 

but, if implemented well, can reduce vehicle-bicycle 
crashes resulting in injuries by as much 90%; and

 ¡ One-way protected bicycle lanes on both sides 

of a street are a significantly safer design than a 
single two-way protected bicycle lane on only 
one side of the street, especially where they cross 
intersections and driveways.

Best results occur when:
 ¡ Protected bicycle lanes are installed along streets 

with high motor vehicle volumes and faster speeds 
(i.e., arterial roads and collector roads);

 ¡ They are implemented in conjunction with raised 
crossings (page 26) to help extend protection 
to intersections;

 ¡ A buffer zone for opening car doors is included in 
the design if protected bicycle lanes are installed 
on the sidewalk side of a vehicle parking lane; and

 ¡ One-way bike paths on different streets, or on 
different sides of the same street, are prioritized 
over two-way bike paths on the same street. Two-
way paths lead to highly complex intersections, 
and introduce greater risks to cyclists when they 
cross driveways and alleys.

PROTECTED BICYCLE LANES
A protected bicycle lane (also known as a cycle track or separated 
bicycle lane) runs alongside a street, but is physically separated from 
motor vehicle traffic and is distinct from the sidewalk. Protected 
bicycle lanes can be one- or two-way. The bicycle lane can be at street 
level, higher up at the sidewalk level, or at a level in-between the two.

• To reduce up to 90% of vehicle-bicycle incidents resulting in injuries
• To reduce cyclist to cyclist conflicts by utilizing one-way directional 

bicycle lanes

• Protected physical barrier between vehicle lanes and bicycle lanes
• Painted directional indications for cycling
• Placement of bicycle lanes positioned outside of potential 

intersections and vehicle parking conflict areas

• Throughout the proposed Metral Drive complete street design
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B.C. Community ROAD SAFETY TOOLKIT
Module 1: Protecting people walking and cycling

Road Diets and Complete Streets

Description
“Road diets” are changes to a street’s design where one or more motor vehicle travel lanes are 
removed. Commonly, this occurs when a 4-lane street is reduced to a 2-lane street and pedestrian 
and cycling facilities are added to make it a “complete street.” A complete street is one that 
accommodates and protects all road users in proportion to their risk.

How it Works
Reducing the number of motor vehicle travel lanes 
and/or implementing complete street conversions 
makes the street more of a “drive-to” destination 
(where drivers travel more slowly and attentively) 
rather than a “drive-through” corridor (where drivers 
travel faster and less attentively). It also attracts more 
pedestrian, bicycle and public transit-oriented traffic. 
Its destination nature creates a calmer, slower, safer 
and more attractive venue—a place where people 
are more likely to want to walk around, enjoy the 
setting and visit local businesses.

Evidence of Effectiveness
 ¡ Studies have shown that complete street projects 

have been successful in reducing motor vehicle 
crashes by between 19 and 47%, depending on 
the characteristics of the implementation site.

Best results occur when:
 ¡ A buffer zone for opening car doors is included in 

the design if protected bicycle lanes are installed 
on the sidewalk side of a vehicle parking lane; 

 ¡ Local governments conduct a transportation 
planning review of the potential for road diets to 
negatively impact nearby residential areas;

 ¡ The transportation planning review takes into 
account that some trips will be converted to 
other modes, as has commonly been found when 
road capacity is reduced and the availability of 
pedestrian and bicycle routes improves. Where 
analysis suggests short-cutting might occur, road 
diets and complete streets can be combined 
with area-wide traffic calming to protect adjacent 
neighborhoods; and

 ¡ There is continued evaluation of the overall net 
impact in affected areas.

ROAD DIETS AND COMPLETE STREETS
“Road diets” are changes to a street’s design where one or more motor 
vehicle travel lanes are removed. Commonly, this occurs when a 4-lane 
street is reduced to a 2-lane street and pedestrian and cycling facilities 
are added to make it a “complete street.” A complete street is one that 
accommodates and protects all road users in proportion to their risk.

• To encourage slower and more attentive driving

• To encourage the use of more active modes of transportation

• To reduce motor vehicle incidents by between 19 and 47%

• Reduction in the number of motorized lanes along a roadway
• Building infrastructure for pedestrians and bicyclists
• Implementation of best practices for public roadway design such as 

off-street pathways, refuge islands and raised crossings

• Metral Drive between Mostar Road and Aulds Road
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B.C. Community ROAD SAFETY TOOLKIT
Module 1: Protecting people walking and cycling

Offset Crosswalk

Description
An Offset Crosswalk is a raised refuge island which has been cut out in a zigzag pattern. This road 
crossing design is also known as a Danish offset, a Z-crossing, a corral crossing, or a two-stage 
crossing. The zigzag pattern of the refuge island directs pedestrians to face motor vehicle traffic 
before completing the second stage of their crossing.

Offset crosswalks have all the same advantages of raised refuge islands with the added benefit that 
they encourage pedestrians to look in the direction of oncoming traffic.

How it Works
The offset crosswalk works by providing pedestrians 
and cyclists with a refuge when crossing the street 
at a mid-block location. By nudging them to face 
oncoming road traffic, pedestrians are more likely to 
accurately judge the speed and distance of oncoming 
vehicles and to make eye contact with drivers. This 
helps to improve drivers’ yielding behaviours and 
encourages pedestrians to wait for safe gaps in traffic.

Studies have shown that:
 ¡ Offset crosswalks contribute significantly to drivers’ 

yielding behaviour; and

 ¡ They aid in reducing the number of pedestrians 
who find themselves trapped in the middle of 
the street, and may even help to encourage 
pedestrians to refrain from crossing at 
dangerous locations.

Best results occur when:
 ¡ The offset crosswalk is large enough to 

accommodate numerous and varied road users 
with specific needs or large objects, including: 
people using strollers; people using wheelchairs 
or mobility scooters; and people with bicycles, 
including larger tandems, cargo bikes, tricycles and 
bicycles pulling trailers;

 ¡ Railings or tactile signs are used to assist people 
with visual limitations to realign themselves to the 
roadway prior to continuing their crossing; and

 ¡ If bicycles are also intended to use this mid-block 
crossing, then a wider refuge is needed, as well as 
wider, curved corners and elephant’s feet.

OFF-SET CROSSWALK
An Off-set Crosswalk is a raised refuge island which has been cut out 
in a zigzag pattern. This roadcrossing design is also known as a Danish 
offset, a Z-crossing, a corral crossing, or a two-stagecrossing. The 
zigzag pattern of the refuge island directs pedestrians to face motor 
vehicle traffic before completing the second stage of their crossing.

• To encourage drivers to yield to pedestrians
• To guide pedestrians to safer crossings, discouraging attempts at 

unmarked dangerous locations
• To reduce pedestrians from being stuck mid-crossing

• Curb letdowns
• Pedestrian island midway across road
• Zigzag crosswalk pattern from one side to the other
• Raised protected buffers on either side of island

• North end of Metral Drive by Real Canadian Superstore parking lot
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• To reduce vehicle-pedestrian incidents by 46% at marked 
crosswalks and 39% at unmarked crosswalks

• To encourage drivers to yield to pedestrians

• Curb letdowns 
• Pedestrian island midway across road
• Raised protected buffers on either side of island

• Godfrey Road
• Doumont Road
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B.C. Community ROAD SAFETY TOOLKIT
Module 1: Protecting people walking and cycling

Curb Extensions and Pedestrian Refuge Islands

Description
Pedestrians have the greatest risk of being struck down by a motor vehicle when they are crossing 
the street. Curb extensions and pedestrian refuge islands both work to reduce roadway crossing 
distances for people, allowing them to safely and more quickly reach the opposite side.

These safety designs are low-cost, increasing the opportunity for widespread implementation.

How it Works
Pedestrian refuge islands are protected spaces placed 
in the road, mid-way between opposite sidewalks, 
allowing pedestrians to cross in two stages. At each 
stage, people crossing the road only need to look in 
one direction for road traffic. This improves safety by 
simplifying the act of crossing.

Curb extensions are improvements that place the 
sidewalk further into the roadway. This reduces the 
total width of roadway that pedestrians and cyclists 
must cross. It also helps to physically align crossing 
pedestrians and cyclists with drivers’ sight lines, 
which increases the visibility of these road users and 
encourages them to make eye contact with drivers.

Curb extensions and refuge islands also make vehicle 
lanes physically narrower, which has the potential to 
slow down motor vehicle traffic.

Studies have shown that:
 ¡ Raised refuge islands have reduced vehicle-

pedestrian crashes by 46% at marked crosswalks 
and by 39% at unmarked crosswalks; and

 ¡ Drivers are more likely to yield to pedestrians when 
the person is crossing from a curb extension.

Best results occur when:
 ¡ Curb extensions and pedestrian refuge islands 

are implemented jointly with safe crosswalk 
signalization (page 23);

 ¡ Refuge islands are wide enough to accommodate 
wheelchairs and bicycles, and provide enough 
room to protect people from being sideswiped by 
passing vehicles; and

 ¡ Such designs are implemented in areas with 
many children or older adults, as these individuals 
tend to walk slower and are more exposed at 
road crossings.

PEDESTRIAN REFUGE ISLANDS
Pedestrian refuge islands work to reduce roadway crossing distances 
for people, allowing them to safely and more quickly reach the opposite 
side. These safety designs are low-cost, increasing the opportunity for 
widespread implementation.

9DESIGN FEATURES
SAFETY FOCUSED * Adapted from the Government of British Columbia’s 

B.C. Community Road Safety Toolkit
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MOSTAR ROAD TO 
GODFREY ROAD

 f Raised and continuous sidewalk (1.8m width)
 f Raised and separated cycle track (bike route)
 f Road travel lanes suitable for buses and trucks
 f New curb and gutter added
 f Street trees and landscape median added to 
improve aesthetics and provide separation

GODFREY ROAD TO 
TURNER ROAD

 f Raised and continuous sidewalk (1.8m)
 f Raised and separated cycle track (bike route)
 f Road travel lanes suitable for buses and trucks
 f New curb and gutter added to form boulevard
 f Street trees and landscape median added to 
improve aesthetics and provide separation
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TURNER ROAD TO 
ENTERPRISE WAY

 f Raised and continuous sidewalk (1.8m width)
 f Raised and separated cycle track (bike route)
 f Road travel lanes suitable for buses and trucks
 f New curb and gutter added to form boulevard
 f Street trees and landscape median added to 
improve aesthetics and provide separation

ENTERPRISE WAY TO 
AULDS ROAD

 f Existing continuous sidewalk (1.8m width)
 f Raised and separated cycle track (bike route)
 f Road travel lanes suitable for buses and trucks 
(truck route)

 f New curb and gutter added to form boulevard
 f Street trees and landscape median added to 
improve aesthetics and provide separation
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KEY FEATURES
 f Raised and continuous 
sidewalks (1.8m) on both sides 
of the road

 f Continuous cycle track 
(protected bike lane) both sides 
of the road, raised at local roads

 f On-street parking lanes (2.4m) 
between curb extensions

 f Travel lanes suitable for buses 
and trucks (3.6m to face of curb)

 f New curb and gutter added to 
form boulevard and street trees 
added to improve aesthetics 
and provide separation

 f Improved sight-lines at Dublin 
Way raised local intersection
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Metral Drive at Dublin Way
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KEY FEATURES
 f Raised and continuous 
sidewalks (1.8m) on both sides 
of the road

 f Continuous cycle track 
(protected bike lane) on both 
sides of the road, raised at local 
road intersections

 f Road travel lanes suitable for 
buses and trucks (3.6m to face 
of curb)

 f Transit stop island (clear of 
sidewalk and cycle track)

 f Centre median and two-stage 
protected crosswalk

 f New curb and gutter added to 
form boulevard and street trees 
added to improve aesthetics 
and provide separation
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SCENE 2:  Transit Stop
Metral Drive at Bergen Op Zoom
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KEY FEATURES
 f Lane reduction from five to three, 
providing one vehicle travel lane 
in each direction and a centre 
turn lane. 

 f Offset pedestrian crossing 
including median island to 
reduce crossing distance.

 f Existing 1.8m sidewalk is 
retained, all changes made 
between the existing curbs.

 f Cycle tracks with buffer 
(protected bike lanes) adjacent to 
existing sidewalks.

 f Minimum width travel lanes 
suitable for buses and trucks 
(3.6m to face of curb).

 f New curb and gutter added to 
form boulevard and street trees 
added to improve aesthetics and 
provide separation.

SCENE 3:  Driver’s Perspective
Metral Drive North (at Cobs Bakery)


