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Executive Summary 

In comparison to other road safety problems, collisions between trams and other 
vehicles are relatively infrequent, as are the subset of collisions between trams and U-
turning motor vehicles at cut-through situations.  However, in the context of 
operating a major public transport service, the crashes are a very substantial source 
of injury. Collisions and related incidents, such as passenger falls within trams as a 
result of emergency braking or collisions, add a further dimension to the injury 
problem and also have a substantial detrimental effect on operational efficiency of the 
tram service.  Between 2007 and 2011, there were 34 injury-producing collisions in 
which a tram collided with motor vehicle which was executing a U-turn through a 
median opening across tram tracks.  One of these collisions resulted in a fatality, 
eighteen resulted in serious injuries and fifteen in other injuries.  From the analysis of 
several problematic routes or locations nominated by Yarra Trams as most 
concerning, no single location experienced more than two collisions over the study 
period. Hence the problem tends to be spatially scattered along high volume routes 
with median breaks which permit U-turns. Where Yarra Trams have records of 
incidents involving falls at one of the sites in question, these have been noted in the 
report. However, incidents involving falls in trams, unrecorded falls on trams, and 
vehicle to tram near misses have not been included in the crash numbers recorded in 
this report. The focus has remained on minimising the likelihood of motor vehicle and 
tram conflict based on recorded crash incidents. A characteristic worthy of particular 
note, the U-turning vehicle was predominantly struck by a tram approaching from 
behind, rather than from the front, thereby highlighting the apparent difficulty for 
motor vehicle drivers at times to sight approaching trams, and other times to judge 
safe gaps over their shoulder.  

The problem of collisions between U-turning vehicles and trams was analysed using 
the Yarra Trams adopted risk management model. When viewed on a site specific-
basis, the risk of incident was assessed as ranging between ‘possible’ and ‘likely’ to 
occur in any given year, and producing ‘major consequences’.  When viewed from an 
overall network basis, such events were assessed as being ‘likely’ to occur in any 
given year, and producing ‘catastrophic consequences’. 

To work towards Yarra Tram’s Zero Harm approach, large differences in mass, speed 
and direction are to be avoided. To achieve a high level of safety, trams and cars 
should be separated in an effective manner either in space (closure of median breaks; 
grade-separation) or time (full signalisation of conflicting vehicle movements 
enforced by physical barriers; permitted to operate during different periods).  If 
neither form of separation is possible, and major improvement in safety is required, 
the speeds of trams at impact must be reduced to biomechanically tolerable levels.  
 

Based on the police reports of the crashes, it is often the selection of an incorrect gap 
that results in a collision between car and tram at a median opening. In the context of 
Safe System however, appointing blame becomes less of a focus. Rather, the focus 
remains on creating an environment that minimises likelihood of serious injury. With 
this focus in mind, the review of current approach speeds of trams is considered 
important. In adopting this approach there is no suggestion of non-compliance of 
tram drivers to posted speed limits. No data are available to comment on this. Rather, 
the focus remains on the physics behind lower travel speeds: the lower the approach 
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speed, the shorter the stopping distances, the lower the kinetic energy in the event of 
a crash. 
 
In addition to speed influence, there are many general, as well as site-specific, factors 
which contribute to the occurrence of collisions.  They include inadequate judgement 
of safe gaps in trams approaching from behind the U-turning driver, obscured sight-
lines resulting in car drivers not sighting approaching trams, driver complacency with 
respect to crash and injury risk, non-compliance with traffic signals and signs, driver 
distraction, confusion or uncertainty regarding the movements of other vehicles, and 

of nearby pedestrians and tram patrons, etc. The list of factors is long and varied and, 
unfortunately, traditional solutions are rarely able to have more than a minor effect 
on safety.  Solutions of a more fundamental nature are needed.  

In summary, this study concludes that (see following diagram): 
(1) the closure of as many breaks as possible, with provision for the affected 

movements to occur safely elsewhere, is the preferred solution; 
(2) grade separation of potential vehicle interaction where possible would be of 

equal safety benefit; while, 
(3) the combination of lower posted speed limits, together with full control 

of U- and right-turns, would provide the safest solution at any breaks that 
must remain open to motor vehicle movements. 

 
 
The following diagram suggests a strategic approach for Yarra Trams in addressing 
this crash type. 
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1. Background   

Yarra Trams manages the biggest operating tram network in the world with 250 
kilometres of double track which includes 29 routes, serviced by 501 trams. In order 
to provide a safe and efficient tram service that can also contribute to the economic 
and environmental sustainability of Melbourne, Yarra Trams has as an objective and 
guiding principle, to “think like a passenger”, and embraces a “Zero Harm” approach 
(Yarra Trams, 2013). 

To work towards zero harm and zero incidents involving trams and passenger 
vehicles, it is important to recognise the fundamentally incompatible nature of the 
two vehicles concerned. A passenger vehicle typically weighs around 1 tonne, with a 
vehicle structure unlikely to resist forces greater than those imparted in a 50 km/h 
collision with a vehicle of equal mass. A tram on the other hand is over 30 tonnes, 
rigid in its structure, with body shape and dimensions which are incompatible in a 
collision with a passenger car. In a side collision, the protruding front face of the 
tram will be around head/chest height for the car driver, posing high risk of serious 
if not fatal injury. 

Given these factors, it could be argued that the risk of severe injury from collisions 
between trams and passenger cars is comparable with the risks faced by vehicle 
occupants when trains and passenger vehicles collide at rail crossings.  

A typical tram conflict currently occurring on parts of the tram network involves 
collisions between trams and passenger cars undertaking U-turn manoeuvres across 
the path of an approaching tram. The risk of severe injury outcomes makes it most 
important to afford high priority to tackling this problem. Yarra Trams 
commissioned MUARC to identify a strategic approach to minimising the likelihood 
and severity of incidents resulting from this interaction. 

The study aims include: 

1. Identifying trends of the subject crash type over last five years 

2. Investigating circumstances of the crashes at the following sites: 

Dandenong Road (near Hornby St), Burwood Hwy, Plenty Road, St Kilda Road, 

Bridge Road and Glenferrie Road 

3. Identifying general solutions  

4. Recommending a priority action program 

The report has been structured to highlight the most effective means of creating a 
low risk environment for this crash type.  Highlighted in each box at the beginning of 
each section are approaches aligned with Safe System, anticipated to effect the most 
fundamental safety outcomes. Following this are more conservative and traditional 
approaches that can enhance safety but are unlikely to address the problem 
completely. 

Previous consultant reports undertaken for Yarra Trams that identify sites of high 

risk and describe any site specifics, (Halcrow and TraffixGroup reports) have been 

referred to in the body of the report where appropriate.   

 

For simplicity and ease of description, for this stage of the investigation, all vehicles 

completing a U-turn maneouvre at a cut-through, including cars, taxis, panel vans, 
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utes, motorcyclists, heavy vehicles, have been referred to as “cars” or “vehicles”, and 

“drivers” unless specified refer to the car driver rather than the tram driver.  

2. Extent of Crash Problem 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------- 

Crash Analysis 

Tram collisions with passenger vehicles can be considered relatively rare, but the 
consequences of these collisions can be dire.  The sheer mass of a tram combined with 
tram travel speeds of up to 60 km/h result in impact forces well beyond acceptable 
safety thresholds. 

In the last financial year (2011/2012),1 there have been 926 tram to vehicle collisions 
on the Victorian road network, comprising around three quarters of the recorded 
tram incidents for Yarra Trams for that time period. For the same period, there were 
34 casualty crashes involving trams, 14 of which produced serious injury 
consequences.2 

For the previous financial year (2010/2011), the total number of tram to vehicle 
collisions were marginally less, with 915 events recorded by Yarra Trams3. 
Interestingly, for the same period, there were nearly double the casualty crashes 

                                                 

1
 Yarra Trams data, 2011/2012 

2
 VicRoads, police-reported data, 2011/2012  

3
 Yarra Trams data, 2010/2011 

In comparison to other road safety problems, collisions between trams and 
other vehicles are relatively infrequent, as are the subset of collisions between 
trams and U-turning motor vehicles at cut-through situations.  However, in 
the context of operating a major public transport service, the crashes are a 
very substantial source of injury. Collisions and related incidents, such as 
passenger falls within trams as a result of emergency braking or collisions, 
add a further dimension to the injury problem and also have a substantial 
detrimental effect on operational efficiency of the tram service.  This section 
presents the results of an analysis of the incidents recorded by Yarra Trams 
and by police over recent years.  Between 2007 and 2011 (five years), there 
were 34 injury-producing collisions in which a tram collided with motor 
vehicle which was executing a U-turn through a median opening across tram 
tracks.  One of these collisions resulted in a fatality, eighteen resulted in 
serious injuries and fifteen in other injuries.  From the analysis of several 
problematic routes or locations nominated by Yarra Trams as most 
concerning, no single location experienced more than two collisions over the 
study period. Hence the problem tends to be spatially scattered along high 
volume routes with median breaks which permit U-turns. Another prominent 
characteristic of the collision type is that, the U-turning driving was struck by 
a tram approaching from behind, rather than from in front, thereby 
highlighting the apparent difficulty for drivers sighting trams or judging safe 
gaps over their shoulders. 
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involving trams compared to 2011/2012, with 61 crashes, resulting in two fatal 
crashes and 25 serious crashes4, excluding passenger falls related to the crashes. 

Based on Yarra Tram data, for the 2010/2011 data period, there were six crashes 
involving vehicles u-turning in front of trams, of which one had fatal injury 
consequences. These were not specifically u-turning crashes through a median 
opening 

To obtain a larger dataset, VicRoads police-reported crashes involving trams were 
investigated for the five years to 2011 (2007-2011). Using the VicRoads CrashStats® 
website, data were selected initially, for all crashes in Victoria involving trams, and 
later for those crashes involving trams and u-turning vehicles.  

A total of 369 tram-involved crashes were reported, five fatal, and 165 with serious 
injury consequences. Of these, 200 (54%) involved tram-to-vehicle collisions, and 57 
crashes (15%), involved vehicles completing the U-turn manoeuvre over tram tracks.  

Of those involving u-turning vehicles, 34 involved drivers u-turning across the tram 
tracks through a median opening, 23 involved drivers u-turning across tram tracks on 
an undivided road. The focus of this study will be solely on the crashes involving 
vehicles turning through medians. In addition, where Yarra Trams have recorded 
incidents of falls at one of the sites in question, these have been noted in the report. 
However, incidents involving falls in trams, unrecorded falls on trams, and vehicle to 
tram near misses have not been included in the crash numbers recorded in this 
report. The focus has remained on minimising the likelihood of motor vehicle and 
tram conflict at median openings based on police-recorded crash incidents. 

The Figure 1 presents the results of analysing these 34 crashes with a brief 
description of each characteristic. Several recent tram incident reports provided by 
Yarra Trams were also reviewed for any particular insights. 

                                                 

4
 VicRoads, police reported data 2010/2011 
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Figure 1 - Crash analysis of cut-through crashes 

Figure 1d  indicates when the crashes occurred. Most of 

the crashes occurred during daylight hours

Figure 1c  presents weekday and weekend percentages for 

the crashes. The majority of cut through crashes occurred 

during  the week

Figure 1e  indicates the weather conditions involved in  

the  crashes. Nearly all the cut-through crashes  occurred 

in dry conditions

Figure 1f  presents the yearly trend of the crashes.  

The most number of crashes within the study 

period occurred in 2010, and the least in 2011

Figure 1a  presents the injury consequences of the cut-

through crashes. The graph indicates that over half of the 

crashes involving U-turning vehicles resulted in serious or 

fatal injury

Figure 1b  presents the traffic controls at which the 

crashes occurred. The graph indicates that around half 

the crashes involved  'no control', a quarter involved Give 

Way signs and the rest involved signals
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As mentioned in the introduction, five sites were highlighted by Yarra Trams as sites 
of particular concern. Crashes at these sites have been analysed separately to gain a 
better understanding of this particular crash type at the site and, to summarise 
common safety concerns relating to this crash type. 

Burwood Highway (between Hanover Road and Warrigal Road), 29.51 km  

Of the sites selected for further investigation, Burwood Highway, intersecting with 
Mahoney’s Road was highlighted as being of particular importance, rating the lowest 
in safety with regard to tram and vehicle safe interactions, of the six sites identified. 
Deakin University is located along Burwood Highway potentially attracting many 
young, inexperienced drivers to the route.There are a number of u-turning locations 
along the route, although the control type at each location varies. Permanent posted 
speed limits along the highway are between 60 and 80 km/h: increasing the difficulty 
for u-turning vehicles in selecting safe gaps in through traffic and suggesting potential 
high-impact speeds. Three falls on the tram have resulted from safety concerns at the 
site. All three were in 2011, two possibly in the one incident.  

 

 

Burwood Highway

5 crashes, 1xF, 3xSI, 1xOI

Year Trend

2007 2008 2009 2010 2011

3 0 0 1 1

4/5 crashes on Saturday

4/5 crashes before midday

3/5 crashes at 80 km/h, 2/5 at 70 km/h
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Figure 2 - Burwood Highway cut-through crashes 
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Princes Highway (Glenferrie Road to Wellington Street), 13.6 km 

Princes Highway between Chapel Street and Glenferrie Road has a posted speed limit 
of 70 km/h for general traffic, while tram speed limit across the network is 60 km/h. 
The route has five cut-through locations. The Halcrow report highlights the Hornby 
Street location as one of particular concern. The unsignalised cut-through locations 
along the route have combinations of dynamic (electronic) and static “Give Way to 
Trams” signs which can be somewhat unobtrusive in the glare of the sun. “Keep Clear” 
pavement marking is also included at the site. The vegetation, bridge piers, and tram 
stops can somewhat obstruct the sight distance to the trams. The alignment of the U-
turn locations also creates a difficult angle from which to observe on-coming trams. In 
addition to the below crashes, there has been one fall at the site, in Nov 2011 
resulting in serious injury.  

 

Princes Highway East

3 crashes, 0xF, 2xSI, 1xOI

Year Trend

2007 2008 2009 2010 2011

1 0 0 1 1

3/3 crashes on weekdays

3/3 crashes between 1000 and 1600

1/3 crashes at 70 km/h, 1/3 at 60 km/h and 1/3 at 40 km/h
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Figure 3 - Princes Highway cut-through crashes 
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Bridge Road (Hoddle Highway to Burwood Road), 2.3 km 

Bridge Road intersection with River Street was highlighted in the Halcrow report as 
being of concern. No incidents were recorded at the site but all the intersections in 
the vicinity are uncontrolled, with a high level of road user activity: high level of 
pedestrian movement due to shops, tram movements, bicyclists on the bike lanes, and 
vehicles turning out of the streets. These require car drivers to be alert for 
pedestrians and cyclists, other passenger vehicles travelling from either end, and 
trams approaching, while completing a turn movement. Sight distance obstructions 
for the car drivers are present.  

 

 

Bridge Road

2 crashes, 0xF, 1xSI, 1xOI

Year Trend

2007 2008 2009 2010 2011

0 0 2 0 0

2/2 crashes on weekdays

2/2 crashes between 0900 and 1400

1/2 crashes at 60 km/h, 1/2 at 40 km/h
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Figure 4 - Bridge Road cut-through crashes 
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St Kilda Road (Southbank Boulevard to Punt Road), 6.24 km 

The Halcrow report identified St Kilda Road intersecting with Bowen Street as a site 
of concern.  The site involves vehicles turning right out of Bowen Street on to St Kilda 
Road and requires the driver to drive across the service street, one direction of traffic, 
as well as tram tracks, to complete the right turn. A painted island exists as a 
separation between trams and cars but on-site observations suggest cars frequently 
drive across the painted island and the tracks to complete the right turn manoeuvre. 
VicRoads Road Rules 138 and 139 indicate exclusions to driving across a painted 
island and rule 197a indicates no stopping on a painted island. It is unclear if this 
manoeuvre of cars turning across the painted island infringe any of these rules 
(VicRoads, 2009). Overcrowding at the tram stop was also highlighted in the Halcrow 
report which can further increase complexity at the site and potentially reduce sight 
distance to the approach of the trams at the site. 

In addition to the below crashes, there was a passenger fall on the tram, on the 26 
September 2011 which resulted in serious injury.  

 

 

St Kilda Road

3 crashes, 0xF, 2xSI, 3xOI

Year Trend

2007 2008 2009 2010 2011

1 1 0 1 0

3/3 crashes on weekdays

2/3 crashes between 1200 and 1600

3/3 crashes at 60 km/h
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Figure 5 - St Kilda Road cut-through crashes 
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Plenty Valley Highway (Metropolitan Ring Road to Springvale Road), 8.67 km 

This section of Plenty Valley Highway was identified in the Halcrow report 
predominantly for the potential for drivers to be confused by the signals. Treatments 
at Plenty Valley Highway intersecting with Morwell Road and further on Bundoora 
Park include “Keep Clear” and “Give Way to Tram” signage, and bi-directional U-turn 
access. Inadequate median storage space for the car results in vehicle overhang on to 
the tram tracks. The sequence of the lights is believed to pose some confusion to 
drivers; this is reinforced in the Halcrow report. On-site observations were that the 
unfamiliar driver can wait at least one signal cycle before understanding what was 
required during the signal change. Sequence of lights appeared to be: 
 

 U-turn arrow remains red until a car arrives; and is blank for the tram 
 Once the car is detected, the light turns to amber then red for tram; 
 U-turn arrow turns to amber then “drops” to blank for car 
 The blank signal remains for two seconds then back to red, after which the tram 

light “drops” 
 
This appears to continue cyclically regardless of whether a tram is approaching, until 
the vehicle departs the detector. The signal-controlled U-turns allow only one vehicle 
per signal change.  The signal control through the route considered was also 
inconsistent, with some U-turn access points having three-aspect fully-controlled 
signalisation and others with this more unusual signal cycle, potentially creating 
further confusion. Additionally, it appears that Yarra Trams have observed motorist 
miss the “off” signal and proceeded to drive through the red signal. The sequence 
permits a vehicle to be caught on the tracks while a tram approaches. It is possible 
these observations were made at time of temporary signal malfunction. However, it is 
noted that the Halcrow report, completed earlier in 2012 also comments on the 
unusual signal sequence. 
 

 

 

 

 

Plenty Road

7 crashes, 0xF, 4xSI, 3xOI

Year Trend

2007 2008 2009 2010 2011

0 3 1 2 1

6/7 crashes on weekdays

5/7 crashes between 1000 and 1500

5/7 crashes at 70 km/h, 2/7 at 60 km/h
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Figure 6 - Plenty Valley Highway cut-through crashes 
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3. Site Observations, Likely Influential Factors  

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------- 

Overarching Safety Concern 

It is important to emphasise that the overriding, critical issue relating to a driver 
completing a U-turn manoeuvre through the median and across tram tracks is the 
incompatible combination of mass, speed and vehicle structure of the two vehicles 
concerned. It is believed that even if site-specific factors contributing to reduced 
safety levels are addressed, the possibility of a serious injury crash involving a tram 
and a u-turning vehicle will likely remain. To maintain safe interaction between these 
two vehicles then, while adhering to the Safe System ideals would require the two 
movements to be separated (via grade separation) or potential impact speeds 
reduced to the extent where the tram can come to a complete stop and avoid the 
collision altogether.  

Nonetheless, site-specific factors have been recorded below for information. Site 
inspections were made to sites highlighted as being of particular importance to Yarra 
Trams. These site inspections were undertaken at Dandenong Road (near Hornby 
Street), Burwood Hwy between Station St and Springvale Roads, Plenty Road (from 
Metropolitan Ring Road to Springvale Road), St Kilda Road near Bowen Street, Bridge 
Road (between River Street and Tudor Road), and Glenferrie Road (near the tram 
crossover). Observations of safety issues pertaining to the crash type were identified 
while out on site. 

 

 

For safe operation of the transport system, large differences in mass, speed 
and direction are to be avoided (SWOV -  Institute for Road Safety Research, 
2006). To achieve a high level of safety, trams and cars should be separated in 
an effective manner either in space (closure of median breaks, grade-
separation) or time (full signalisation of conflicting vehicle movements, 
permitted to operate during different periods).  If neither form of separation 
is possible, and major improvement in safety is required, the speeds of trams 
at impact must be reduced to tolerable levels. 

There are many general, as well as site-specific, factors which contribute to 
the occurrence of collisions.  They include inadequate judgement of safe gaps 
in trams approaching from behind the U-turning driver, obscured sightlines to 
approaching trams, driver complacency with respect to crash and injury risk, 
non-compliance with traffic signals and signs, driver distraction, confusion or 
uncertainty regarding the movements of other vehicles, and of nearby 
pedestrians and tram patrons, etc. Drivers can also be distracted from 
scanning for trams while they seek an appropriate gap in traffic from the 
opposite direction, particularly when attempting to pick gaps in traffic 
platoons. The list of factors is long and varied and, unfortunately, solutions 
are rarely able to have more than a minor effect on safety.  Solutions of a 
more fundamental nature are needed.  
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Likely Influential Factors 

The following list identifies aspects at the sites that can have an influential role in 

this particular crash occurrence at the site. The list can be supplemented by 

further observations made on the sites by the TraffixGroup report 5. 

At Fully-controlled U-turn Sites  

 Driver non-compliance to signals 

 Sun glare can make it difficult to see the state of signal displays  

 Limited visibility of lanterns  caused by vegetation, and potentially by the 

height of lantern installation  

 Phasing sequence can be confusing to car drivers particularly on Plenty Valley  

Highway where the signal sequence is somewhat atypical. 

At Uncontrolled Sites 

 Visibility /sight distance to approaching trams  due to physical obstructions 

such as a tram stop, overhead pedestrian bridge columns, slight curvature in 

road 

 Gradient 

 Car driver’s speed perception of approaching trams  

 Braking profile and barking capacity of trams 

 Gaps may be selected more on distance than speed (Simpson, Johnston, & 

Richardson, 2003). The variability in approach speeds and acceleration 

between modern trams and older trams can mean modern trams, while still 

within the posted speed limit, can reach the point of conflict more quickly than 

the older trams, potentially catching car drivers by surprise 

 Drivers can be distracted from scanning for trams while they seek an  

appropriate gap in traffic on main road   

 Many local drivers may become complacent towards trams due to  

infrequent tram interactions 

 There could be a driver expectation of trams stopping at tram stops, catching  

the drivers by surprise when a tram proceeds past the stop  

 Perceived pressure from drivers of queued vehicles may result in u- 

turns being completed without the necessary caution 

 Particularly along roads of heavy traffic, the desire to pick gaps  

Generated by traffic platoons can result in U-turns being completed without 

the necessary caution 

 Status of tram signals beyond cut-through locations can affect tram  

approach speed and catch car driver off guard. For example, at Hornby Street 

median opening, a tram driver may approach at a slower speed in anticipation 

of stopping if the signals beyond the median opening at Chapel Street 

                                                 

5
 Review of Treatment at Median Openings with Tram Tracks - TraffixGroup 
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intersection are red, but then increase speed if the signals subsequently 

change. The car driver, unaware of the signal change may already  have 

perceived an adequate gap prior to tram arrival at point of conflict, based on 

the slower approach speed, and be caught off guard 

Partially-controlled sites are likely to present the above problems as well as 
confusion in whether the lights are functional.  

Figure 7 below highlights a number of design features at an example site that can 
contribute to unsafe conditions relating to this crash type. These are based on-site 
inspections, extended research would be required to include supporting evidence. 

 

Figure 7 - Identification of factors that can contribute to cut-through crashes 

Some suggested solutions for the above are briefly listed in Section 6. It is reiterated 
though that modifications made to the existing site that do not include physical 
separation or speed reductions are unlikely to create the safe “Zero Harm” 
environment envisioned by Yarra Trams. Minor modifications can only create 
peripheral safety improvements at the site, and likelihood of severe injury at the site 
would persist. These minor modifications should be considered temporary at best 
until more fundamental improvements, such as median closure, grade separation or 
speed reduction, can be made. 

4. In Terms of Incident Risk for Yarra Trams   

 

 

 

 

 
------------------------------------------------------------- 

The problem of collisions between U-turning vehicles and trams was analysed 
using the Yarra Trams adopted risk management model. When viewed on a 
site specific-basis, the risk of incident was assessed as ranging between 
‘possible’ and ‘likely’ to occur in any given year, and producing ‘major 
consequences’.  When viewed from an overall network basis, such events were 
assessed as being ‘likely’ to occur in any given year, and producing 
‘catastrophic’ consequences’. 
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What does the above analysis of crash occurrence mean for Yarra Trams in terms of 
reducing the incidence of this particular crash type? The below matrix presents 
indicative risk and consequence for the crash type, based on site-specific risk, and 
network-specific risk. Within the scope of this study the focus will remain on the one 
consequence category, namely Safety-Accidental incidents/Deliberate Acts. 

Based on the Yarra Trams risk management document, the likelihood of the event 
can be categorised as: 

 Rare - possible but not expected to occur, 

 Unlikely - event occurs every ten years, 

 Possible - event occurs at least once every three years 

 Likely - event occurs once per year and, 

 Almost certain - event occurs 12 times or more per year. 

 

The consequence of the event can be defined as: 
 Insignificant - insignificant injury outcomes (not included in police crash 

reports) 
 Minor - minor injury outcomes (other injury) 
 Moderate - a moderate injury outcome (a serious injury) 
 Major - a serious injury outcome or a single fatal injury (at least a serious 

injury) 
 Catastrophic - more than one fatal injury outcome (more than one fatality) 
 
Police-reported crash consequence definitions are provided in brackets. 

The likelihood of a cut-through incident occurring was based on available crash 
data. This categorisation was then verified by the industry experience of relevant 
Yarra Tram staff, and the relevant experience from MUARC staff. Likelihood can be 
affected by other factors such as changes in volumes of passenger vehicles and 
trams, changes to existing cut-through designs and other crash contributing factors. 

Including these in the estimation of likelihood is considered beyond the scope of the 
study. Where the specific site straddled two categories, the category with the 
greater likelihood was selected.  

Site Specific 

Figure 8 presents the risk matrix for each site, in relation to the likelihood and 
consequence of the target crash occurring at the site. The number of injury crashes 
(numerator) that have occurred during the study period at each study site, divided 
by the five-year data period (denominator) indicates a typical frequency of the crash 
type occurring at that site. Burwood Highway recorded five injury casualty crashes 
over the five-year period. The injury consequence involved one fatality and two 
serious injuries. That is, according to the above definitions, as the frequency of the 
crash type on Burwood highway equates to one per year, the likelihood of the crash 
type occurring is categorised as “likely”, and the consequence is categorised as 
Major as at least one serious injury or single fatal injury was recorded at the site. 
Using a similar process for the other sites, Figure 8 suggests that it is “likely” that 
there will be a cut-through collision in any given year on Burwood Highway and 
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Plenty Valley Highway, producing “Major” consequences. Burwood Highway could 
even be considered to have “catastrophic” consequences given the fatality and 
multiple serious injury crashes. Cut-through crashes on Dandenong Road, St Kilda 
Road and Bridge Road are considered “Possible” as the frequency was less than once 
per year, these are likely to result in “Major” consequences. 

 

Figure 8 - Site Specific Risk Matrix      

Network Specific 

However, from a systems point of view, Yarra Trams may consider eliminating the 
potential of this crash type altogether. The likelihood then is estimated based on the 
occurrence of the crash type over the entire road network. That is, over the five-year 
study period, there have been 34 injury vehicle-to-tram crashes involving the u-
turning manoeuvre through a median opening, with several serious injury and fatal 
injury consequences. This equates to a crash frequency of nearly seven times a year 
(Figure 9), indicating that it is likely that a cut-through crash will occur in any given 
year, with “catastrophic” consequences, involving one or more fatalities, and major 
delays and cost to Yarra Trams. 

Insignificant Minor Moderate Major Catastrophic
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Figure 9 - Network Specific Risk Matrix 

5. Minimising Incident Likelihood and Consequence   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

------------------------------------------------------------- 

A brief review of relevant literature was undertaken to identify any solutions used 
internationally to address this particular crash problem. In particular, practices 
within countries with a steady use of trams and light rail on their road network were 
targeted, in particular the Netherlands, Gothenburg in Sweden, and France. The 
literature identified presented general contributions to enhance tram and light rail 
safety but did not address the issue of u-turning vehicles with trams per se.  
 
Nonetheless, two key points were obtained through the literature. The Netherlands 
road safety approach of Sustainable Safety (SWOV -  Institute for Road Safety 
Research, 2006) emphasises the need to create road designs that do not create 
situations of conflict where serious injury outcomes are possible. To this end, the 
report recommended that when identifying a means of creating safe interaction 

Insignificant Minor Moderate Major Catastrophic

1 2 3 4 5

A (Almost Certain)

C (Possible)

Cut-Through 

Incident, 

(34/5)

D (Unlikely)

E (Rare)

Consequences

B (Likely) 

It is often the selection of an incorrect gap that results in a collision between 
car and tram at a median opening. In the context of Safe System however, 
where minimising injury risk remains the focus, the travel speeds of trams 
need to be reviewed in recognition of: 

 the much longer stopping distances of trams compared with cars, for a 
given initial speed; 

 the much greater impact speeds of trams compared with cars, for a 
given initial speed; 

 the much greater mass of trams compared with cars; 
 the typically unforgiving frontal design of trams in the event of a 

collision. 
Lower travel speeds, especially around locations of conflict between trams 
and other road users will undoubtedly reduce crash and injury risk, at low 
cost compared with alternative measures.  An openness to adjusting tram 
timetables, if and where needed, will allow marked reductions in collisions 
and injuries, and consequently, traffic delays, including for trams.  
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between trams and passenger vehicles, the optimum solution is deemed to be grade 
separation of the two modes of transport. If such a solution was not viable, then, 
travel speeds would need to be reduced to account for the severe crash potential, 
(Hummel, 2002). 
 

Recommended Speed of Tram Travel  
 
Based on the police reports of the crashes, it is often the selection of an incorrect gap 
that results in a collision between car and tram at a median opening. In the context of 
Safe System however, appointing blame becomes less of a focus. Rather, the focus 
remains on creating an environment that minimises likelihood of serious injury. With 
this focus in mind, the review of current approach speed of trams is considered 
important. In adopting this approach there is no suggestion of non-compliance of 
tram drivers to posted speed limits. Rather, on the physics behind lower travel 
speeds: the lower the approach speed, the shorter the stopping distances, the lower 
the kinetic energy in the event of a crash. 

The following section identifies revised posted speed limits (and hence travel speeds) 
for trams with the aim of reducing collision incidents and optimising safety outcomes. 
When addressing cut-through crashes, the most severe crash angle that can result is a 
90 degree crash interaction, the passenger vehicle perpendicular to the tram at 
impact. Literature  indicates that right-angle collisions between two cars at speeds 
greater than 50 km/h produce kinetic energy levels greater than those tolerable by 
the human body (Tingvall & Haworth, 1999), with an approximate one in ten chance 
of death for 90 degree car to car collisions at around 50 km/h. For a tram and car 
collision then, the corresponding kinetic energy exceeds this even still. For example, 
when considering a typical car mass (1 tonne) travelling at 50 km/h, the tolerable 
kinetic energy equates to around 100 KJ.  In comparison, the kinetic energy generated 
by a tram (mass of around 45 tonne) travelling at the same speed, can be as much as 
4,500KJ, 45 times the tolerable levels (Figure 11). At current posted speed limits of 
around 60 km/h, kinetic energy levels are around 67 times the acceptable levels and 
the collision is unlikely to be survivable, as pictorially demonstrated in Figure 10. In 
light of this, trams should be viewed akin to trains rather than other passenger 
vehicles in terms of the damage it can impart in a collision. 
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Figure 10 - Pictorial representation of relative KE levels 

Preventing the Collision 

It is evident then that reducing tram travel speed is essential in producing safer tram 
and car interaction. It is also evident from Figure 11, that given a tram and car 
collision, irrespective of the tram travel speed, KE energy levels are unlikely to be 
within the tolerable KE levels, due to the sheer mass of the tram. In fact, for the KE at 
impact to be within the theoretical threshold, the tram needs to be virtually at a 
standstill at impact.  

 

Figure 11 - KE Comparison of Cars and Trams 

 

20 
km/h

30 
km/h

40 
km/h

50 
km/h

60 
km/h

Kinetic Energy at Travel 
Speed (KJ) Car

15.4 34.7 61.7 96.5 138.9

Kinetic Energy at Travel 
Speed (KJ) Tram

720.7 1621.5 2882.7 4504.2 6486.1

0.0

1000.0

2000.0

3000.0

4000.0

5000.0

6000.0

7000.0

K
in

e
ti

c 
En

e
rg

y 
(K

J)

KE Comparison of Cars and Trams

Tolerable KE level



ADDRESSING THE CONFLICT POTENTIAL BETWEEN MOTOR VEHICLES AND TRAMS AT CUT-

THROUGH LOCATIONS 33 

The focus then is preventing the collision rather than mitigating the consequence. 
Travelling at slower speed increases the available stopping distance and increases the 
potential for the tram driver to bring the tram to a stop prior to collision (Figure 12). 
The Safe System approach in this context would be to design and operate the system 
such that only low speed impacts with a tram are permissible. 

 

Figure 12 - Respective Stopping Distances for Trams and Cars (Dry Conditions) 

Figure 12 demonstrates that for a car travelling at 50 km/h, the distance required to 
bring the vehicle to a stop prior to collision is approximately 31 m. In comparison, a 
tram requires around 50 m at the same speed6. Travelling at 60 km/h, a tram 
requires approximately 67 m to be brought to a standstill, highlighting the non-linear 
relationship of the effect of speed on stopping distances. That is, a slight increase in 
speed can produce a significant increase in stopping distances, and conversely, a 
slight reduction in travel speed can greatly reduce stopping distances. The stopping 
distance figures are greater for wet conditions (Figure 13). It is worth noting that the 
calculated stopping distances do not include the effects of emergency braking. It is 
believed that emergency braking increases the likelihood of passenger fall on a tram 
and hence increases the risk of further incidents. Therefore travel speed impacts have 
been investigated based on standard braking alone. 

                                                 

6
 Using coefficient of friction for tram tracks supplied by Yarra Trams: 0.3 for dry tram tracks, 0.23 for steep 

and slippery; and standard coefficient of friction for car to road of 0.7 for dry roads and 0.4 for wet roads 
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Figure 13 - Respective Stopping Distances for Trams and Cars (Wet Conditions) 

Based on the worst case scenario presented in Figure 13, of a tram travelling at 60 
km/h, and needing to brake in wet conditions, a minimum of 80 m is required to 
bring a tram to a stop. In order to keep stopping distances to a minimum and allow 
the greatest chance of stopping prior to a cut-through collision, it is recommended 
that posted speed limits for trams be substantially lower than current practice.  
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6. Recommended Priority Action Program 
 

 

 

 

 

 

 

 

 

 
Figure 14 - Recommended Action Decision Process 
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In summary, this study concludes that (Figure 14): 
(1) the closure of as many breaks as possible, with provision for the affected 

movements to occur safely elsewhere, is the preferred solution; 
(2) grade separation of potential vehicle interaction where possible would be 

of equal safety benefit; while, 
(3) the combination of lower posted speed limits for trams, together with full 

control of U- and right-turns, would provide the safest solution at breaks 
that must remain open to motor vehicle movements. 

(3) 

(1) 

(2) 

(3) 

(3) 
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A right-hand turn or a U-turn across tram tracks is an inherently hazardous 
manoeuvre. This is supported by both police-reported crash data and records held by 
Yarra Trams. Even with warning signs, in static or dynamic/electronic form, collisions 
between turning motor vehicles and trams occur, on occasion with fatal 
consequences. The high severity of injuries sustained by the occupants of the motor 
vehicle is not surprising, given the mass and speed differentials involved, the lesser 
stopping capabilities of trams, even for modern tram classes, and the incompatibility 
of the physical design at impact between trams and passenger cars in particular. The 
dominant crash configuration involves car drivers being struck by trams arriving 
from behind the U-turning car drivers, highlighting the difficulties inherent in 
sighting trams and judging safe gaps from over the right shoulder of the U-turning 
driver. Other site-specific or dynamic factors tend to exacerbate crash and injury 
risks. These are discussed more fully in Section 7.  
 

A number of potential solutions have been tried to date, from pavement marking, 
static and/or electronic warning signs, to traffic signals with various detection modes 
to determine effective red signal activation. None of these measures seems to have 
provided an acceptable level of safety. Full signalisation of the U - or right-turning 
manoeuvre, potentially the most effective of the current measures, is often 
discouraged due to delays to vehicular traffic on the major road. 
 
Figure 14 provides a Priority Action Program from a purely road safety angle. That is, 
the recommended course of action stipulated within the decision tree configuration 
has as its main objective the elimination of the specific crash type or mitigation of its 
effects. The decision tree does not attempt to present the options in alignment with 
Yarra Trams Risk Matrix. An attempt at doing so could have the following form: 
Eliminate (eliminate through closure of cut-throughs); Substitute (substitute lower 
speed limits for the current speed limits); Engineer (engineer through full 
signalisation and median opening modification); Separate (separate through grade 
separation or temporal separation); Administer (administer through increased driver 
education, additional crash avoidance training). 
 
However, the two approaches are seen to be quite distinct. The decision process in 
Figure 14 presents a clear path towards creating a Zero Harm environment, giving 
priority to aspects clearly aligned with Safe System, such as physical separation or 
speed management. A decision process developed to align with the Risk Matrix would 
conform to the existing matrix structure and priorities. In this form, some aspects 
such as speed may not always receive the desired prominence, depending on the 
matrix definitions. The decision tree in Figure 14 simply provides a suggested course 
of action with a heavy Safe System focus. 
 
A number of the steps in Figure 14 are expanded below: 
 
Eliminate the crash type: As a first priority, close all breaks in medians where 
cut-through crash risks exist, wherever this is practicable.  
Such a measure will cause inconvenience to some, but the level of inconvenience is 
considered minor when compared with the severe injury consequences of leaving 
breaks open to this crash risk. Alternative opportunities to undertake U-turns should 
be provided either at nearby signalised intersections or by focussing such movements 
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at a relatively small number of locations designed for safe execution of this type of 
manoeuvre. Grade separation is an alternate, albeit more costly, means of eliminating 
the crash type. 

 
For those median openings retained - where median breaks must remain open, there 
are three main options: 
 
Travel Speed Reduction: The first is to ensure posted speed limits for tram are 
reduced below current levels, in recognition of the relatively long stopping distances 
of trams and also the elevated risk of severe injury when a tram strikes the side of a 
passenger vehicle at significant speed. Lower travel speeds, achieved by lower posted 
tram speed limits, could be supported with static signing, dynamic electronic signing 
and in-vehicle technology, where available. The new speed limit should be chosen 
having regard to tram stopping distance capabilities and to injury risks for the 
occupants of a struck vehicle in the event of a crash. The limits could extend over the 
entire route or at a minimum, include tram stop locations and U-turn access points. 
Another important benefit is that such an arrangement would likely reduce the 
incidence of emergency braking by tram drivers and so reduce the risk of tram 
passenger injuries due to falls and over-balancing. Permanently reduced speed limits 
are recommended though vehicle-activated reductions can be considered for site-
specific conflict mitigation. While timetables are likely to be affected, consideration 
can be given to the delays that would be avoided as a result of fewer collisions. 
 
Fully-Controlled Signalisation: The second is to fully signalise the conflicting 
movements so that temporal separation resolves the potential for an impact. 
However, it must be remembered that traffic signals are not 100 per cent effective 
and still allow for the risk of high-speed collisions when one or other of the drivers of 
the conflicting vehicles runs a red light. Red light running is a common contributor to 
intersection crashes in general. In consideration 
of the potential damage imparted by a tram on a 
passenger vehicle in a collision, tram and car 
interaction is more aptly viewed in the context of 
a train and car collision. In this regard, installing 
physical barriers at selected points of car 
interaction with trams, in combination with 
signals, may be warranted (Figure 15).  
Technology in these devices is adequately 

advanced to allow minimum delay during transitional phases.  
 
 
Design Modification - The third option is an extension of the second and would 
involve the integration of U-turns and passenger crossing locations and tram stops, to 
a small strategic number of locations with high standards of safety. By locating tram 
stops within the median for both directions of travel, and signalising the pedestrian 
movements to and from the stops, it is feasible to also fully signalise U-turning 
movement for both directions so that they happen concurrently with the pedestrian 
signals being activated for pedestrian movements. Either pedestrians or U-turning 
vehicles would be permitted to activate this form of operation. Clearly, combinations 
of the above measures, namely fully signalisation together with lower tram speeds, 
reinforced by speed reduction measures such as speed humps would be even more 

Figure 15 - Physical barriers 
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effective, and could help to overcome the tendency of  red-light running at signalised 
intersections (FHWA, 1999; Hoareau, Candappa, & Corben, 2011), often 
unintentionally. This integrated approach is likely to mitigate delays to trams by 
restricting several sources of delay (such as tram stops, pedestrian crossing and u-
turning vehicles) to the one location. Below is an overseas design illustrating 
conceptually the suggested treatment, (Figure 16). 
 

 
Figure 16 - Example of combined pedestrian and U-turn facilities in Dubai 

 
Strengthen Existing Measures - A variety of other measures could be considered to 
improve the effectiveness of current conditions, though none is considered capable of 
providing an acceptable level of safety. Options include enlarged storage areas within 
medians for U-turning drivers to store clear of tram tracks while awaiting a safe gap 
in oncoming traffic; rumble strips to heighten driver alertness to the potential of a 
collision with a tram, changes to signal linking and timings to generate more time 
gaps in traffic for safer gap selection; improved sight lines where obstructions exist 
for the drivers of trams or of motor vehicles. Examples include, removal or relocation 
of poles, signs or other roadside structures; the trimming or removal of roadside 
vegetation and trees; the removal of crests, though this is likely to be very costly.  
Greater consistency of tram class used on a particular route can also aid car drivers 
more accurately judge tram approach speeds and so select safe gaps more reliably.  
 
Where available, in-vehicle technology can be considered in trams to detect vehicle 
presence of U-turning vehicle, alerting driver of a potential conflict, preferably in 
combination with autonomous reduction in the travel speed of the tram.  
 
Some specific minor modifications suggested to address the contributing factors 
listed earlier in the report, are listed below. As mentioned earlier, minor 
modifications can only create peripheral safety improvements at the site, and 
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likelihood of severe injury at the site would persist. These minor modifications should 
be considered temporary at best until more fundamental improvements can be made. 

 Sign visibility affected by glare - limited options to reduce effect of sun glare:  

screen Perspex is used at times on the display though this is not necessarily 

with the intention of reducing sun glare; sign software is used to vary power 

injected in to sign using a time schedule - there may be scope to increase 

current power during times of extreme sun glare, (Data Signs, 2013) 

 Tendency to focus on seeking gaps in highway traffic as tram interaction is 

infrequent -  “Beware of tram” sign activation only triggered by tram approach 

(for sites with non-dynamic signage); physical barrier activation on tram 

approach; full signalisation of the movement; rumble strips prior to 

encroaching tram tracks to alert driver to presence of tram tracks 

 Limited Sight Distance (SD) based on angle of approach - full signalisation 

minimising need for driver gap choice; LED stop line; modification of approach 

angle where feasible 

 Minimal storage - where possible increase storage space; consider a visual 

display upstream of point of conflict that advises of available gap, (Beanland, 

Lenné, Candappa, & Corben, 2013) 

 Faded line marking - Reinstate line marking 

 Location of Give Way sign  - consider using the regulatory Give Way Sign prior 

to vehicles crossing tram tracks as well; rumble strips prior to encroaching 

tram tracks to alert driver to presence of tram tracks; full signalisation; 

physical barrier activation on tram approach 

Figure 17 presents a rough comparison of the approaches available for addressing this 
particular crash type in terms of respective cost, effectiveness and acceptance of the 
measures. Closing all median breaks is the most effective way of eliminating the 
likelihood of the crash type. This is likely to affect traffic flow and could require 
community consultation. There appear to be divided views on median closures with 
some strongly in favour and others strongly opposed, suggesting that the approach is 
likely to have a medium level of acceptance. Reductions in posted speed limit, while 
less likely to have a large impact given a crash, can greatly assist in crash avoidance. 
Cost of implementation is very low. This approach, however, is contentious as Yarra 
Trams predicts tram movement across the network is likely to be adversely affected 
by this, and acceptance of the approach is likely to be low. Fully-controlled 
signalisation, relying on driver compliance, is predicted to have a medium to high 
effectiveness in minimising the crash type. Implementation of the measure is 
relatively costly and will require VicRoads approval. As this is likely to impact traffic 
flow, the signalisation of all cut- throughs is likely to meet some resistance.  Design 
modification will require relocation of tram stops and cut-throughs, resulting in high 
cost though this is more likely to be acceptable. Strengthening existing measures is 
likely to be the most accepted and least effective. 
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Figure 17 - Comparison of Treatment Approaches 

 

7. Individual Sites - Recommended Actions   

Dandenong Road (near Hornby Street) - Site Specific Solutions for Further 
Investigation 
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Figure 18 - Dandenong Road at Hornby Street 

 
Eliminate 
 Consider Median Closure as the first course of action, provision being  made  

for U-turning at the Dandenong Road and Chapel Street intersection; 
 Consider reducing posted speed limit for trams to 30 km/h through the entire 

3.5 km route (Glenferrie Road to Chapel Street). This measure is likely to 
greatly reduce the risk of collision. Another option is to reduce the posted 
speed limits for trams on approach to tram stops and cut-throughs along the 
route (five cut-throughs). However, for consistency, a speed limit reduction 
across the entire route is recommended. While this measure does not 
completely eliminate the possibility of the crash, it is predicted to have a 
substantial impact on safety relating to this incident risk. 

 

Engineering - Control the Movement 

 Where median closure is not agreed upon, consider signalisation of the 
movement, potentially linked with the Chapel Street intersection signals 
further west; 

 Where this is not agreed upon, enable vehicle detection at the cut-through to 
trigger “lagging through-movement signal phasing” to create greater gaps; 
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 Explore existing physical means of preventing the crash type through road 
barriers (see Section 6).  
 
Engineering - Greater awareness 

 Install rumble strips prior to entry in to cut-through; 
 Review vegetation management/sign placement along the route to increase 

sight distance. 
 

Burwood Highway (between Hanover Road and Warrigal Road) - Site Specific 
Solutions for Further Investigation 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eliminate 
 Consider closure of medians where feasible as the first course of action. Within 

an 8 km stretch of road along the Burwood Highway from Warrigal Road to 
Hanover Street, there are in excess of 16 u-turning opportunities provided. It 
is recommended that some consolidation of these be made so that where 
feasible, U-turners are accommodated at the signalised intersections; 

 Consider reducing posted speed limit for trams to 30 km/h through the entire 
8 km route. Estimating the impact on journey time, there is likely to be a seven 

Figure 19 - Typical cut-through on Burwood Highway 

Cutting in to the 
median at suitable 

locations can provide 

additional storage 
space  
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minute difference over the entire route, or about a minute per tram stop. This 
measure is likely to reduce the risk of collision significantly. Alternatively, 
reduce the posted speed limit on approach to tram stops and cut-throughs 
along the route. However, for consistency, a speed limit reduction across the 
entire route is recommended. While this measure does not completely 
eliminate the possibility of the crash, it is predicted to have a substantial 
impact on safety relating to this incident risk.  

 

Engineering - Control the Movement 

 Where this is not feasible due to the impact on tram performance on network, 
consider signalisation of all movements, potentially linked to the nearest 
intersection signals; 

 In conjunction with this, consider consistent signalisation through the route so  
all controls along the route are uniform; 

 According to the TraffixGroup report, at Crow Street in particular, it is possible  
for car drivers to block tram travel while waiting to complete the U-turn 
manoeuvre, agitating the tram driver. Consider tram driver education on 
interacting with drivers in this context to ensure the car driver does not need 
to complete the manoeuvre under duress; 

 Explore existing physical means of preventing the crash type through road  
barriers (see Section 6); 

 Provide extra storage space for the u-turning vehicles. While generally not  
encouraged due to the poor sight distance it affords, acute angle U-turning 
lanes in some instances allow additional storage space and can be formed by 
cutting into the existing median to allow the vehicle to prop before merging in 
to the lane when a gap is available (see Figure 19). A resultant crash type in 
instance is likely to be less severe (rear end) than for a side impact. 
 

Engineering - Greater awareness 
  Install rumble strips prior to entry; 
  Review vegetation management/sign placement along the route to increase 

sight distance. 
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Plenty Valley Highway - Site Specific Solutions for Further Investigation 
 

 
 
 
Eliminate 
 Consider closure of medians where feasible as the first course of action. As 

with Burwood Highway, there appears to be a number of cut-through 
opportunities along the stretch of road. Closing the median opening and 
incorporating the U-turns at the signalised intersections can be investigated 
as the preferred solution option; 

 Consider reducing posted speed limit of tram to 30 km/h through the entire 

route. Another option is to reduce the posted speed limit on approach to tram 

stops and cut-throughs along the route. However, for consistency, a speed 

limit reduction across the entire route is recommended. While this measure 

does not completely eliminate the possibility of the crash, it is predicted to 

have a substantial impact on safety relating to this incident risk. 

 
Engineering - Control the Movement 
 Consider modifying the signal phasing for simplification.  

  

Figure 20 - Typical cut-through on Plenty Valley Highway 
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St Kilda Road (Bowen Street) - Site Specific Solutions for Further Investigation 
 

 
 

 
 
 
Substitute 
 Substitute a physical island for the painted island to prevent stopping and 
crossing the painted dividing strip (and the tram tracks) (VicRoads, 2009) 
 Include a Left Turn island at the entrance to Bowen Street to eliminate the 
right turn out of Bowen Street; 
  Consider reducing posted speed limit of trams to 30 km/h past the location. 
 
Engineering - Greater awareness 

 Review sign placement and parking along the route to increase sight distance. 

 
 

Figure 21 - Typical cut-through on St Kilda Road  
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Bridge Road (near River Street) - Site Specific Solutions for Further Investigation 
 

 
 

 
 
 
Eliminate 
 Consider Left Turn Only movements to reduce the conflict points, minimise the 

complexity of the intersection and alleviate effects of restricted sight distance;  
 Consider reducing posted speed limit of trams to 30 km/h through this stretch 

of road. Given the complexity of the site, enhanced stopping distance through 
reduced travel speed can greatly improve safety at the site. 

Substitute 
 Substitute a physical island for the painted island or yellow raised lane 

separators to deter movement across the tram; 
 Substitute time-based speed limit reductions with permanent ones. Time-

based speed limits may add to the existing complexity of the intersection. 

Engineering - Control the Movement 
 Evaluate the benefits of signalising the intersection. 

Engineering - Greater Awareness 
 Review adequacy of sight distance at the site. 

Figure 22 - Typical cut-through on Bridge Road  
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