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1 INTRODUCTION 

Entuitive Corporation (“Entuitive”) has been retained by 1000555724 Ontario Inc., 2731119 Ontario Inc., 
and Manor Care Homes Inc. (the ‘Owner’ or ‘Applicant’) to provide a Rail Safety Report for a proposed 
development consisting of an application to amend the 1997 City of Burlington Official Plan and Zoning 
By-law 2020, as amended, to permit the redevelopment of a 2,479.7 square meter (0.61 acre) site, known 
municipally as 1376 and 1382 Plains Road East in the City of Burlington. The proposed development 
includes a 25-storey mixed-use building with 283 residential units and 428 square meters of retail on the 
ground floor, with a total gross building floor area of 21,717 square meters. The development is in 
proximity of Canadian National Railway’s Halton Subdivision rail corridor and the Canadian National 
Railway’s Oakville Subdivision rail corridor.  

The purpose of this report is to assess the risk profile of the adjacent railway, identify the risks to people 
and property, and summarize the mitigation measures that are proposed as part of the new development 
within the context of the existing guidelines and requirements.  While the purpose of this report is to 
identify and mitigate the rail safety risks, there remains a residual risk to persons and property.  

This report is limited to the safety aspects related to the development’s proximity to rail activity. Detailed 
analyses of external factors that affect quality-of-life/comfort, such as noise and vibration, are assessed 
independently of this report. Additionally, the proposed mitigation measures apply to the development 
lands and don’t extend to the safety of individuals or property beyond it or within the rail corridor.  

2 SITE OVERVIEW  

The site, pictured in Figure 1 below, is an irregularly shaped lot in proximity to the Canadian National 
Railway (CN) Halton Subdivision and Oakville Subdivision rail corridor, an active freight and passenger rail 
line. In addition, Metrolinx operates daily passenger rail service on the Lakeshore West GO Transit Line 
along this corridor.    

The property is bound by Plains Road to the north, existing commercial/industrial development to the 
west, existing commercial/industrial development to the east, and the CN rail corridor to the south.   

 
Figure 1: Context Plan 
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Due to the site’s proximity to the CN rail corridor, the ‘FCM/RAC Guidelines for New Development in 
Proximity to Railway Operations’ and the ’Metrolinx Adjacent Development Guidelines’ apply. As such, the 
applicable mitigation measures that have been identified protect the proposed development from the risk 
of the nearby railway operations are examined further in this report. 

The site extends approximately 70m along the rail corridor with direct exposure to the south end of the 
development. In the current condition, the site is comprised of low-rise commercial buildings, pictured in 
Figures 2 and 3 below.  

 
Figure 2: Existing Condition at 1376-1382 Plains Road 

 

Figure 3: Existing Condition at 1376-1382 Plains Road 
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The active rail corridor adjacent to the development is approximately 65m wide which includes four main 
tracks for the CN Halton Subdivision and Oakville Subdivision and a spur track, while the closest active 
track is approximately 8m from the site property line. A detailed summary of the setback as it relates to 
the rail corridor is included in Section 7.2. The site and Plains Road are all generally flat and at a similar 
grade, except it starts to slope upward near the property line shared with the rail corridor. Based on 
satellite imaging, it is estimated that the rail corridor is 1.5m above the elevation at the mutual property 
line. The elevation details of the development site are illustrated in the topographic survey in Figure 4 
below. The survey is also included in Appendix C.   
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Figure 4: Site Survey 
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3 GUIDELINES AND METHODOLOGY 

This report has been prepared in accordance with the following guidelines and reference material: 

 FCM/RAC Guidelines for New Development in Proximity to Rail Operations, 

 Metrolinx Adjacent Development Guidelines,  

 AECOM Crash Wall Design Guidelines.   

3.1 FCM/RAC Proximity Guidelines (2013) 

The FCM/RAC Guidelines for New Development in Proximity to Rail Operations (or ‘Proximity Guidelines’) began as 
an initiative between the Federation of Canadian Municipalities (FCM) and the Railway Association of Canada (RAC) 
to identify best practises and guidelines for new developments in proximity to railways, which present a unique set 
of risks and challenges.   

The guidelines are intended to be used “to provide municipalities with the necessary tools to facilitate decision-
making” and “address the variable nature in the delivery of mitigative measures for new developments in proximity 
to railway operations.” (p.6). 

Importantly, the guidelines also recognize, “when it comes to safety, all parties must be aware that there are 
inherent safety implications associated with new developments in proximity to a railway line, and that these 
implications can often be mitigated, but typically not entirely eliminated. The goal is to establish a common, 
standardized process, whereby potential impacts to safety in the context of development applications in proximity 
to rail corridors can be assessed.” (p.6) 

New developments along the rail corridor should be designed and built to provide reasonable protection to the 
development against rail activities and accidents.  

The FCM (Federation of Canadian Municipalities)/RAC (Railway Association of Canada) Guidelines set out 
requirements for: 

 Life Safety: Impact from a derailed train, fire, smoke, projectiles and/or debris from an accident 
 Comfort/Quality of Life: Noise, vibration, air quality 

Standard Mitigation 

The FCM/RAC Guidelines suggest that mitigation measures be provided as a “package” to address individual risks 
related to rail. The standard mitigation measures include: 

 Minimum setbacks to sensitive/high occupancy use space, consistent with Table 3 below 

 The application of a 2.5m-high earthen berm along the rail corridor property line 

 An acoustic/noise barrier (height determined on a site-by-site basis) 

 A minimum 1.83-metre-high chain link / security fence along the entire mutual property line 

The FCM/RAC Guidelines recommend the setbacks shown in Table 1 below. 

Table 1: FCM/RAC Recommended Setbacks. 

Setback distances must be measured from the mutual property line to the building face to ensure that the entire 
railway right-of-way is protected for potential rail expansion in the future (Section 3.3). 

Classification of Line Setback Berm Height Berm Slope 

Freight Rail Yard 300m   
Principal Main Line 30m 2.5m ≤ 2.5:1 
Secondary Main Line 30m 2.0m ≤ 2.5:1 
Principal Branch Line 15m 2.0m ≤ 2.5:1 
Secondary Branch Line 15m 2.0m ≤ 2.5:1 
Spur Line 15m 0  
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Figure 5 below illustrates the preferred mitigation measures along a principal main line where the full setback and 
berm can be accommodated.   

 
Figure 5: FCM/RAC Standard Mitigation Measures for New Development. 

The FCM/RAC Guidelines (Section 3.3) indicate that, “appropriate uses within the setback area include public and 
private roads; parkland and other outdoor recreational space including backyards, swimming pools, and tennis 
courts; unenclosed gazebos; garages and other parking structures; and storage sheds.”  

In cases where a full setback can be provided, a berm may be constructed to protect the site. Setbacks and berms 
are typically provided together to achieve the maximum mitigation level.   

Importantly, the FCM/RAC Guidelines do not address development conditions where a public road separates the 
development from the rail corridor, making the application of a standard berm infeasible.  

Alternative Mitigation 

If the space required for a full berm cannot be provided or the configuration of the site is such that a standard berm 
is impractical or infeasible, alternative mitigation measures may be required to address proximity issues.  

The FCM/RAC Guidelines acknowledge that “challenges may be encountered in the case of conversions or infill 
projects on small or constrained sites” (Section 2.3).  In these circumstances, the same guidelines recommend a 
Development Viability Assessment (or Rail Safety Report) to “evaluate the conditions specific to the site, determine its 
suitability for development, and suggest alternative safety measures such as crash walls or crash berms.”   

Under these conditions, the guidelines note that, “horizontal setback requirements may be substantially reduced 
with the construction of a crash wall” (Section 3.3). This means with an enhanced crash wall, it is acceptable to 
reduce the setback up to 25 metres.   

Specifically, when a crash wall is proposed as part of a new development, the setback to sensitive uses may be 
measures as a combination of horizontal and vertical measure, as long as the combined setback is consistent with 
the standard measure. This concept is illustrated in Figure 6 below.  

Notably, crash walls may be standalone protective feature or integrated into a building, however, the intention is 
that a crash wall is ‘sacrificial’ in nature, it does not carry loads from the structure in which it is designed to protect 
and can be damaged or reconstructed without any impact to the building. In this case, a qualified structural engineer 
is required to ensure the structural isolation of a crash wall.  
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Figure 6: FCM/RAC Alternative Mitigation Measures for New Development 

The main objective of the FCM/RAC Guidelines is to set out practical, reasonable measures to mitigate railway-
oriented impacts such as noise, vibration, and physical safety hazards to ensure that the quality of life of a building’s 
residents and users is not adversely impacted. As such, three principles for mitigation design were developed to 
guide land use in proximity to rail: 

 Standard mitigation measures are desired as a minimum requirement. 

 In instances where standard mitigation measures are not viable, alternative development solutions may be 
introduced in keeping with the Development Viability Assessment process. 

 All mitigation measures should be designed to the highest possible urban design standards.  Mitigation 
solutions, as developed through the Development Viability Assessment process, should not create an 
onerous, highly engineered condition that overwhelms the aesthetic quality of an environment. 

The guidelines also recommend consultation with the rail authority and provide a variety of different criteria and 
tools for multi-disciplinary teams to refer to when undertaking any new development in proximity to rail.  

3.2 Metrolinx Adjacent Development Guidelines (2023) 

The Adjacent Development Guidelines were developed by Metrolinx to communicate the implications of 
development near their GO Transit rail corridors, ensure safe and reliable rail operations, and minimize conflicts 
between future rail operations and new development.  

The Adjacent Development Guidelines identify mandatory mitigation measures that are consistent with the 
recommendations within the FCM/RAC Guidelines and offer a tailored guide to navigating the Metrolinx approvals 
process.  

The current Metrolinx Adjacent Development Guidelines recommend the following building setbacks: 
 Residential, commercial, institutional, industrial (high occupancy), Programmed Open Space: 30m 
 Industrial (low occupancy): 15m 
 Limited occupancy/passively used spaces (including parking garages, storage facilities, passive open space 

(including road rights-of-way and paths): No setback required (and are acceptable uses within the setback 
area of a development that includes sensitive uses) 

Similar to the FCM/RAC Guidelines, the Metrolinx Guidelines acknowledge the established industry practice of a 
30m setback and a 2.5m-high earthen berm as the standard mitigation measure for sensitive uses. Notably, the 
2023 Metrolinx Adjacent Development Guidelines were updated to include residential, commercial, industrial, 
institutional, and programmed open space as potentially sensitive use space.   
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The Metrolinx Adjacent Development Guidelines also include provisions for development sites that are not able to 
accommodate the standard mitigation measures, acknowledging that “such measures may not be practical or even 
possible depending on the characteristics of the site plan” and that development applications will be evaluated on a 
“case-by-case basis”.   

A few alternative scenarios are identified along with the recommended mitigation in Figure 7 below.  

            
Figure 7: Alternative Mitigation Measures for Spatially Constrained Sites 

Noting the relevant Metrolinx Guidelines apply to this development: 

 The mutual property line may be redefined in cases where Rail Corridor expansion is required or there is 
intervening Metrolinx-owned land outside of the active Rail Corridor (such as a station building or parking 
lot); in such cases, the minimum setback distance would be measured from the ‘adjusted’ property line. 
(Section 5.1.1) 

 “The setback may be reduced depending on the characteristics of the safety barrier.  For example, a 
minimum setback reduction in the order of five (5) metres is justified when a crash wall is to be 
constructed.” (Section 5.1.1) 

 “Where barriers are integrated into the building face, they must be structurally separated from the 
building” (Section 5.1.2.2) 

 “Openings through the barrier structure (e.g., windows, passageways) may be considered subject to 
confirmation that the barrier integrity will not be compromised” (Section 5.1.2.2) 

 “Barrier returns are to be provided, with placement subject to site specific conditions, such that buildings 
with direct exposure to the Rail Corridor are suitably protected to ensure that integrity is maintained in the 
event of a derailment.”  (Section 5.1.2.2) 

When alternative solutions to the established measures described above proposed, a landowner will be required to 
submit a Rail Safety and Risk Mitigation Report (or Rail Safety Report) for review and approval by Metrolinx’s Third 
Party Project Review team and their technical advisor. 

These guidelines provide an overview of relevant information to parties interested in undertaking development 
projects within Metrolinx’s rail corridor zones-of-influence and identify key considerations from project initiation 
and design through to construction.  

3.3 AECOM Crash Wall Guidelines 

Crash walls are robust concrete structures designed to provide similar energy absorption capacities as the standard 
berm. The AECOM Crash Wall Guidelines, formally entitled, Development of Crash Wall Design Loads from Theoretical 
Impact, are a set of “suitable design guidelines” that consider the basic principles of physics and behaviours 
exhibited by derailed trains. This assists in determining a “reasonable impact load for the design of a crash wall.” 
(p.4). Two methods are proposed for determining the crash wall design, outlined below: 

Method 1: 

The wall shall be designed for a minimum point load of 600 kip (2700 kN) applied horizontally and normal to the 
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face at any point along the wall. The point load shall be applied at a height of 6 feet (1.8 m) above the top of rail for 
walls up to 25 feet (7.6 m) from the centerline of track, or a height of 6 feet (1.8 m) above the groundline for walls 
farther than 25 feet (7.6 m) from the centerline of track. This method may be applied where track speeds do not 
exceed 50 mph (80 km/hr) for freight or 70 mph (112 km/hr) for passenger trains; where speeds exceed these 
limits, Method 2 shall be used.    

Due to the maximum freight and passenger speeds for the adjacent rail corridor, Method 1 is not compliant to the 
development at 1376-1382 Plains Road and must use Method 2 to design its crash wall. 

Method 2: 

Following the energy balance approach, a crash wall is to be designed to the standards established by looking at 
four (4) derailments scenarios: 

(1) Freight train glancing blow (multiple car impact at deflection angle), 
(2) Freight train direct impact (a single or pair of cars impacting the wall directly due to an accordion-type 

derailment), 
(3) Passenger train glancing blow, 
(4) Passenger train direct impact. 

In addition to being designed for the derailment scenarios set out above, the crash wall shall have the following 
characteristics: 

Crash Wall Thickness: 

 760mm if the wall is less than 7.6m from the centreline of the closest track. 

 450mm if the wall is greater than or equal to 7.6m from the centreline of the closest track** 

Crash Wall Height: 

 3.6m from top of rail if the wall is less than 3.6m from the centreline of track. 

 2.135m from top of rail if the wall is greater than or equal to 3.6m and less than 7.6m from the 
centreline of track. 

 2.135m from top of grade if the wall is greater than or equal to 7.6m from the centreline of track** 

The face of the crash wall shall be smooth and continuous and shall extend a minimum of 150mm beyond the face 
of the structure (such as a building column or bridge pier) parallel to the track. 

The wall must be of solid, heavy construction, and separate precast blocks or stones will not be permitted. 
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4 RAIL CORRIDOR DETAILS 

4.1 Current Rail Corridor Condition 

Table 2 below highlights some of the details of the rail corridor adjacent to the property. Additional detail 
supporting the railway information is provided in Appendix A. 

Table 2: Rail Information for 1376-1382 Plains Road 

Rail Corridor Canadian National Railway – Halton Subdivision 

Canadian National Railway – Oakville Subdivision 

Classification Principal Main Line 

Track Mileage at Site 32.15 

No. of Tracks Halton Subdivision: 
Two (2) Main Line Tracks (current)  
 
Oakville Subdivision: 
Three (3) Main Line Tracks (current)  
One (1) Spur Line Track (current) 

One (1) Cross-over Track (current) 

Rail Traffic Typology Freight (Active) 

Passenger (Active – Operating Rights Only) 

Speed Freight – 60mph 

Passenger – 95mph 

Alignment Straight in local area alongside site. 
Halton Subdivision turns north 40m NE of the site. 

Oakville Subdivision spur track turning south occurs at the site location.   

Elevation The site is at approximately 1.5m lower than the rail corridor. 

Rail corridor is grade separated from Plains Road to the southwest of the site 

The CN-owned Halton Subdivision and Oakville Subdivision rail corridor adjacent to the site consists of five 
principal mainline tracks and serves as a major throughway for CN’s intermodal freight traffic. A spur line for the 
Oakville Subdivision is present along the south end of the corridor, near Mile 32.17, though this is not considered to 
have any impact on the site. The tracks run in a northeast-southwest direction, with both tracks actively in use. 

Metrolinx operates daily passenger service along the Lakeshore West GO Line under a running rights agreement 
with CN, between the Aldershot Station and the Burlington GO Station. VIA Rail also utilizes the corridor, operating 
intercity service several times per week.  

The corridor is at a higher elevation than the subject site. Based on satellite imaging, the rail corridor is observed to 
be approximately 1.5 metres above the elevation at the mutual property line. At present, the centreline of the 
nearest active track is located approximately 8 metres from the site property line. 

The corridor is grade-separated over Plains Road to the southwest. Approximately 40 metres northeast of the site, 
the Halton Subdivision separates from the Oakville Subdivision heading in the north direction. A spur track used for 
the Oakville Subdivision turns south directly across from the site. 

The Burlington GO Station is located approximately 800m northeast of the site. The station provides local transit 
connections, staffed hours, bike facilities, and customer parking. 
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4.2 Future Rail Corridor Condition 

Expansion 

It is our understanding that no rail expansions are planned within the vicinity of the site. This is supported by the 
grade separation along Plains Road approximately 200m southwest of the site with no room for additional tracks 
without a replacement of the existing bridge structure. Additionally, the space between the mutual property line 
and the nearest track to the subject site is sloped and minimal, which limits the rail corridor expanding closer to the 
development. 

Electrification 

As part of the GO Expansion plan, Metrolinx will electrify parts of their regional GO network.  Electrification of the 
Lakeshore West GO Line is currently planned between Union Station and Burlington GO Station. The currently 
planned electrification program will not extend past Burlington GO Station on the western portion of the GO Line. 
The extent of the electrification plans for the Lakeshore West GO Line are included in Appendix C.  

4.3 Safety Record of the Rail Corridor 

Table 3 below summarizes the data published by the Transportation Safety Board (TSB) for accidents recorded in 
the adjacent rail corridor between the years 2006 and 2026 within 5 miles of the subject property.  

Table 3: TSB data summary for rail incidents in proximity to subject site. 

Period Start 2006 

Period End 2026 

Subdivision / Rail Corridor  Oakville/Halton 

Total Number of Events 78 

Total Number of Incidents 19 

Total Number of Accidents 59 

 CN METROLINX GO VIA RAIL 

SUMMARY    

CROSSING 1 - - 

FIRE ON-BOARD R/S 1 1 - 

MAIN-TRACK TRAIN COLLISION - 1 - 

MAIN-TRACK TRAIN DERAILMENT 9 - 1 

MOVEMENT EXCEEDS LIMITS OF AUTHORITY 10 6 1 

MAIN-TRACK SWITCH IN ABNORMAL POSITION 1 - - 

NON-MAIN-TRACK TRAIN COLLISION 2 - - 

NON-MAIN-TRACK TRAIN DERAILMENT 21 - - 

NON-MAIN-TRACK TRAIN DERAILMENT (NO DAMAGE) 1 - - 

PASSENGER - 1 - 

R/S DAMAGE WITHOUT DERAIL./COLL. 1 - - 

TRESPASSER 7 7 6 

*Note – duplicate entries in the data were counted as a single event.  

Key Observations 

The accidents resulting in derailment all occurred on non-main tracks. Due to the nearby spur tracks, it is expected 
for CN to have a high number of non-main track derailments, as spur tracks typically involve frequent switching 
activities that increase the likelihood of such events. 

There have been 11 events along the rail corridor that have resulted in fatal injuries, with 10 events involving 



Entuitive | Uncompromising Performance 

14  | 1376-1382 Plains Road – Rail Safety Report      entuitive.com 

trespassers and one involved a main-track derailment. Notably in 2012, the main-track derailment event involving a 
VIA Rail train occurred due to the crew misinterpreting or not seeing the signal to proceed at the mandatory speed 
to switch tracks. There were advance warnings and the signal indication to reduce the speed. The accident caused 
the locomotive and all five coach trains to derail, fatally injuring the entire operating crew and injuring 45 people. 
The fuel tank was also punctured from the accident and subsequently released 4300 litres of diesel fuel. 

There have been no recorded incidents involving dangerous goods and hazards. 

5 PROPOSED DEVELOPMENT 

The re-development of the site is proposing single residential tower 25 stories in height. The site plan and overall 
development application has been prepared in accordance with the FCM/RAC Guidelines, the Metrolinx Adjacent 
Development Guidelines and incorporates a series of mitigation measures that are consistent with the applicable 
guidelines, industry-wide best practice, and several new developments across the GTA. The development concept, 
illustrated in Figure 8 below illustrates the proposed plan looking northeast and includes the rail corridor.   

 
Figure 8: Concept Plan Related to Rail Corridor 

The podium will include a variety of programming and uses. The south end of the second floor will include a 414 
square meter outdoor amenities space and shared indoor amenities spaces. These are all considered transient, 
passive space and are widely accepted uses within the setback area. Residential units are introduced in the podium 
where the necessary separation distance from the rail corridor can be achieved, in accordance with the guidelines.   

A crash wall is proposed along the southern extent of the podium, offering derailment protection for the entire 
structure. The crash wall will vary between 8m – 30.6m from the centreline of the existing track.  These details are 
discussed further in Section 7: Evaluation and Mitigation.  

The second level plan is illustrated in Figure 9 below. The full architectural set will be submitted under separate 
cover as part of the rezoning application and should be reviewed in conjunction with this report.  
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Figure 9: Proposed Second Level Plan 
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6 ANALYSIS: ENERGY BALANCE METHOD 

As per the AECOM Guidelines, an energy balance was performed to study the travelling length in case of 
derailment. There are four loading cases as shown below: 

1. Freight Train Load Case #1: derailment of nine freight train cars.  

Freight Train Load Case 1 – Glancing Blow: nine cars weighing 143 tons (129 700 kg) each, impacting 
the wall at an angle, θG. The angle of impact will be a function of track curvature, and for tangent track 
may be taken as 3.5 degrees. 

2. Freight Single Car Load Case #2: assuming only one car is derailed. 

Freight Train Load Case 2 – Single Car Impact: single car weighting 143 tons (129 700 kg) impacting the 
wall as it undergoes rotation about its center. The angle of rotation at impact is defined in [9]: 

𝜃௙ = asin ൬
𝑑஼௅

8.5
൰                 (metric) 

Where 𝑑஼௅  is in feet (m). Where 𝑑஼௅  is greater than 28 feet (8.5 m), this load case need not be 
considered. 

This loading case assumes a single car will be rotating around its center and should the clear distance 𝑑஼௅  
exceed 8.5m then there is no need to include this loading case as the train car will not make contact with 
the safety barrier in this derailment scenario. 

3. Passenger Train Load Case #3: derailment of eight passenger cars. 

Passenger Train Load Case 3 – Glancing Blow: eight cars weighing 74 tons (67120 kg) each impacting 
the wall at an angle, θG. The angle of impact will be a function of track curvature, and for tangent track 
may be taken as 3.5 degrees. 

4. Passenger Single Car Load Case #4: assuming only one car is derailed. 

Passenger Train Load Case 4 – Single Car Impact: single car weighing 74 tons (67120 kg) impacting the 
wall as it undergoes rotation about its center. The angle of rotation at impact is defined in [10]: 

𝜃௙ = asin ൬
𝑑஼௅

13.0
൰                 (metric) 

Where 𝑑஼௅  is in feet (m). Where 𝑑஼௅  is greater than 42’-6” (13 m), this load case need not be considered. 

Similarly, this load case assumes a single car rotates around its center and should the clear distance dCL 
exceed 13m then there is no need to include this loading case as the train car will not make contact with 
the safety barrier in this derailment scenario. 

Changing the train weight due to different rail services is permissible as per the AECOM Guidelines. 

Where a track is designed for dedicated service by a particular train consist, variations to the design 
trains may be permitted by the Railway. 
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The speed of derailed equipment for glancing blow load cases can be calculated as shown:   

𝑣ீ = ඨ𝑣଴
ଶ + 2𝑎 ൬

𝑑஼௅ − 1.625

𝑠𝑖𝑛𝜃ீ

൰ [m/s] 

Where  𝑑஼௅  is the distance from the crash wall to the centerline of track in feet (m) 
 𝑣௢ is the track speed in ft/s (m/s) 
 𝑎 is the acceleration in ft/s2 calculated as −32(.25 + 𝐺) 
 𝜃ீ is the angle of impact defined in [4] or [5] 
 𝐺 is the grade in decimeal unit of the groundline in the direction of travel defined by the 

 angle of impact relative to the centerline of track; calculated as ீ௥௢௨௡ௗ௟௜௡௘ ௔௧ ௪௔௟௟ି஻௔௦௘ ௢௙ ௥௔௜௟
ௗ಴ಽ

௦௜௡ఏಸ
ൗ

. 

The speed of derailed equipment for single car load cases can be calculated as shown: 

𝑣஺ =
ଶ.ଷఏ೑

ටଵି௖௢௦ఏ೑

[m/s] for freight cars 𝑣஺ =
ଶ.ଽఏ೑

ටଵି௖௢௦ఏ೑

 [m/s] for passenger cars 

Where 𝜃௙ is the angle of impact, in radians, defined in [9] and [10]. 

The design force for the glancing blow load cases is: 

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

32.17𝑑ீ

 [14] 

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

𝑑ீ

 (metric) [14M] 

Where  𝑚 is the mass of the derailed cars in lbm (kg) 
 𝑣௚ is the impact speed in ft/s (m/s), defined in [3] 

 𝜃ீ is the angle of impact defined in [4] or [5] 
 𝑑௚ is the deformation of the consist in the direction of the applied force, and  

𝑑௚ = 10𝑠𝑖𝑛𝜃ீ , in feet (𝑑௚ = 3.048𝑠𝑖𝑛𝜃ீ , in m) 

 

 The design force for the single car load cases is: 

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

32.17𝑑஺

 [15] 

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

𝑑஺

 (metric) 
[15M] 
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Where  𝑚 is the mass of the derailed cars in lbm (kg) 
 𝑣஺ is the impact speed in ft/s (m/s), defined in [7] or [8] 
 𝜃ி is the angle of impact defined in [9] or [10] 
 𝑑஺ is the deformation of the consist in the direction of the applied force, and  
𝑑஺ = 10𝑠𝑖𝑛𝜃ீ , in feet (𝑑஺ = 3.048𝑠𝑖𝑛𝜃ீ , in m) 

 

6.1 RESULTS OF THE ENERGY BALANCE METHOD EVALUATION OF DERAILMENT SCENARIOS 

Due to the proximity to the rail corridor, the proposed development includes a crash wall.  The crash wall 
will be designed in accordance with the applicable guidelines and will account for the greatest potential 
impact from the closest track.  Since there are no current publicly available plans for CN Rail to expand in 
the future, it can be concluded that an additional track will not be added between the property and the 
current track. The limited space in this section also reduces the likelihood of expansion 

The analysis below considers the four (4) derailment scenarios as set out in the AECOM Crash Wall 
Guidelines for Method 2 and summarizes the theoretical impact of a derailed train. The analysis considers 
freight trains operating at 60mph and passenger trains operating at 95mph.  

Our analysis considered two different scenarios: 

1. The existing track design speed of 60mph for freight trains on the closest existing Halton 
Subdivision track, with a derailment angle of 10ᵒ. 

2. The existing track design speed of 95mph for passenger trains on the closest existing Oakville 
Subdivision track, with a derailment angle of 3.5ᵒ. 

Due to the curvature of the rail corridor, a higher angle of derailment is used for the Halton Subdivision 
track, which is the closest track to the building. This track for the Halton Subdivision does not carry 
passenger traffic, therefore the adjacent Oakville main line track is also analyzed to consider the passenger 
derailment scenarios. Freight analysis is not included for the Oakville subdivision because the conditions of 
Halton subdivision provide more conservative results. 

Based on this approach, we anticipated using the most conservative scenario to inform the crash wall 
design for the development.  

Due to the limited rail corridor information, we have estimated the distances from the closest subdivision 
track to the crash wall and the elevation of the tracks. The closest Halton Subdivision track is 8 metres 
from centreline to the property line, and the closest Oakville Subdivision track is 3.5 metres from its 
centreline to the adjacent Halton Subdivision track. However, to provide CN with flexibility to expand in 
the future, we have assumed a Halton Subdivision track at the property line as the most conservative 
scenario. The Oakville Subdivision is limited to expansion due to the adjacent Halton Subdivision track 
being between the development’s property line and the closes Oakville Subdivision track, so expansion 
was not considered for the derailment analysis. 

Based on these assumptions, distances from the track centreline to the face of the crash wall are 0.78 
metres for the Halton Subdivision track and 11.5 metres for the Oakville Subdivision. The distance from 
the centreline of the conservative future track location to the face of the building was determined by 
adding the shortest distance from the face of the wall to the property line (60mm) and half of the width of 
the track gauge (717mm).  

Furthermore, the elevations to the top of rail are assumed to be 1.5-metres higher than the elevation along 
the mutual property line, based on observations from satellite imaging. The elevations of the Halton 
Subdivision track, conservatively assumed future Halton Subdivision track, and the Oakville Subdivision 
track are also assumed to have approximately the same elevation. Table 4 and Table 5 below outline the 
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results of the four load cases under both scenarios described above. 

Table 4: Summary of impact forces on crash wall from the closest Existing Halton Subdivision  

Load Case Scenario Impact Force 

1 Freight Train Multi-Car Glancing Blow 10,553kN 

2 Freight Train Single Car Direct Impact 2243kN 

3 Passenger Train Multi-Car Glancing Blow N/A 

4  Passenger Train Single Car Direct Impact N/A 

Table 5: Summary of impact forces on crash wall from the closest Existing Oakville Subdivision 

Load Case Scenario Impact Force 

1 Freight Train Multi-Car Glancing Blow Not considered 

2 Freight Train Single Car Direct Impact Not considered 

3 Passenger Train Multi-Car Glancing Blow 5659kN 

4  Passenger Train Single Car Direct Impact 1798kN 

Based on the analysis in Table 4 and Table 5 above, the Train Derailment Analysis indicates that all 
derailment scenarios considered for the development result in an impact. Notably, Load Case 1 for the 
Halton Subdivision produces the governing theoretical impact load of 10,553kN. Considering the 
development does not qualify to use AECOM’s Method 1 of Crash Wall design, this load should be 
considered the minimum design load for the crash wall. 

Preliminary energy balance calculations are included in Appendix B.  The structural engineer responsible 

for the crash wall design will submit crash wall calculations as part of the detailed design phase of the 

project.  

7 EVALUATION: PROPOSED MITIGATION 

The FCM/RAC Proximity Guidelines and the Metrolinx Adjacent Development Guidelines recommend a 
package of mitigation measures to address the risks associated with heavy rail operations.  

The following section summarizes the site-specific safety measures selected for 1376-1382 Plains Road, 
based on our review of the rail corridor environment, rail corridor expansion plans, and the local site-
specific conditions. 

7.1 Safety Barrier   

A crash wall is proposed along the southern extent of the podium to provide continuous derailment 
protection for the new building.   

The design of the crash wall will be consistent with the AECOM design procedures for the four scenarios 
of derailment. Based on the maximum operating speeds in the adjacent corridor, Method 2 of the AECOM 
guidelines is applicable to the design and provides a minimum design load of 10,553kN on the crash wall.   

Due to the alignment of the rail corridor to the proposed development, the crash wall will follow the 
building envelope and include a 6m extension beyond the building footprint on either side of the building.   

The location and extent of the crash wall is outlined in Figure 10 below.  
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Figure 10: 1376-1382 Plains Road - Crash Wall Extent 

Based on the AECOM Guidelines, crash walls within 7.6m from the centerline of the adjacent track shall 
be 760mm thick and crash walls within 3.6m shall be 3.6m tall. To allow CN to have the flexibility for 
expansion in the future, different dimensions are proposed for the crash wall depending on its distance to 
the property line. Within 8m from the property line into the development site, the crash wall is proposed 
be a minimum of 760mm thick and a minimum of 3.6-metres-high above grade (seen in blue in Figure 10). 
Beyond 8m from the property line into the development site, the crash wall is proposed to be reduced to a 
minimum thickness of 450mm and a minimum height of 2.2-metres above grade (seen in green in Figure 
10). These dimensions meet the minimum requirements if CN were to expand in the future. 

It should be noted that the final thickness is to be detailed by the Structural Engineer and will meet the 
minimum thickness requirements. The applied impact load resulting from derailment will be measured 
1.8m from the top-of-rail with the crash wall being designed to incorporate both horizontal and vertical 
continuity reinforcement to distribute the impact loads of a derailed train. 

Due presence of a crash wall, the setbacks can be reduced to 25m and can use a combination of vertical 
and horizontal setback distances to provide the necessary mitigation recommended by the applicable 
guidelines. The setback mitigation method is discussed further in the following section. 

The crash wall, in combination with the setback distance from the rail corridor, provides a reasonable and 
appropriate solution to mitigate the risks associated with the development’s proximity to the rail corridor.  
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Crash Wall Independence 

The crash wall shall be independent of the building superstructure and is considered sacrificial in a 
derailment scenario. Where the crash wall is in line with the building basement line, the crash wall can be 
integrated and located on top of the building foundation wall. In such an arrangement the wall shall be 
designed to be dependent on the building foundation wall, but the foundation wall shall not be dependent 
on the crash wall. Should the crash wall be removed or destroyed the structural integrity of the foundation 
wall and the building superstructure shall not be compromised. 

Such a foundation wall shall be designed locally for the capacity of the crash wall (i.e., in an extreme ULS 
condition, a hinge would form at the base of the wall and not in the building basement or superstructure).  

Where the crash wall is outside of the building structure the structural elements supporting the building 
(columns and walls) should have a movement joint and be sufficiently set back from the inside face of the 
crash wall to avoid contact between the wall deflected under impact loading and the elements supporting 
the building. Such a setback ensures that in the event of train impact the crash wall can be deflected 
without compromising the structural integrity of the building structure.     

7.2 Setbacks 

Setbacks between the rail corridor and a new development are recommended to provide a physical buffer 
that allows occupants of the development to escape from the building in the event of a derailment.  
Typically, setbacks are measured from the mutual property line (between the rail corridor and the 
development site). According to the FCM/RAC Guidelines, measuring the setback from the rail corridor 
property line is to, “ensure the entire right of way is protected for potential rail expansion in the future.”  

The Metrolinx Adjacent Development Guidelines specifically state: 

"Building setback requirements are established to provide a buffer zone that contains the 
impacts associated with a potential train derailment; allows for fire separation; permits 
dissipation of rail-oriented noise, vibration, and emissions; provides for emergency and 
maintenance access; and accommodates a safety barrier. Setback distances vary by land 
use and occupancy status. (5.1.1.) 

Typically, setbacks are measured from the mutual property line (between the rail corridor and the 
development site) and are measured as a straight-line horizontal distance. However, when a crash wall is 
proposed as part of a new development, the setback to sensitive uses may be measured as a combination 
of horizontal and vertical measure, as long as the combined setback is consistent with the standard 
measure.  

The standard setback distance to sensitive uses is 30 metres, measured horizontally from the mutual 
property line to sensitive uses. However, this setback can be reduced marginally by 5 metres if the crash 
wall is constructed, according to the FCM/RAC Guidelines. Based on the proposed crash wall, it is 
acceptable to reduce the setback to 25 metres. 

The setbacks to sensitive uses on each floor of the development, measured from the future rail corridor 
property line are summarized in Table 7 below.  
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Table 6: Setback distances from Rail Corridor Property Line 

Floor 
Min Horizontal Setback from 

Railway Property Line (m) 
Minimum Vertical Setback 

from Grade (m) 
Minimum Total Combined Setback  

(m) 

Ground Floor No sensitive uses proposed   

2nd Floor 26.78 5 31.78 

3rd Floor 17.84 8.25 26.09 

4th Floor (and above) 21.96 11.25+  33.21+ 

The minimum setbacks to sensitive use on each floor meet the required combined vertical and horizontal 
25-metre setback. The underground parking levels do not require a setback distance as they only contain 
non-sensitive use. As such, no setback distance is established for the floors underground. The horizontal 
setbacks to sensitive use spaces to each floor are illustrated in the figures below. 

 

Figure 11: Ground Floor Horizontal Setback 
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Figure 12: Second Floor Horizontal Setback 
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Figure 13: Third Floor Horizontal Setback 
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Figure 14: Fourth Floor and Above Horizontal Setback 

The combined setback is illustrated in Figure 15 below. As can be seen, the sensitive use spaces 
(residential units) within the building meet the combined 25-metre horizontal and vertical setback 
requirement. The area within the setback provides parking and amenity space, which are considered as 
non-sensitive uses, according to the FCM/RAC Guidelines. It should be noted that the section view varies 
across the building as do the setbacks because of the building’s irregular shape and placement from the 
mutual property line and the figure is shown to demonstrate the vertical and horizontal setback method. 
The combined setback for each floor can be seen in architectural plans in Appendix C. 
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Figure 15: Rail Setback at 1376-1382 Plains Road (Section A-A) 

7.3 Trespassing 

The FCM/RAC Guidelines assert that trespassing represents, ‘by far, the greatest number of annual 
fatalities resulting from railway accidents.” Additionally, trespassing activities can contribute to vandalism, 
damage to rail infrastructure, and disruption to railway operations.  As such, provisions to prevent the 
public from entering the rail corridor lands are required to minimize these occurrences.  

The Metrolinx Fencing and Anti-Trespassing Requirements RC-0401-06 guidelines require a 2.43-metre-

high security fence along the rail corridor property line to mitigate against the risk of trespassing. The 

crash wall that is proposed along a portion of the site property line is considered to satisfy the trespassing 

mitigation requirements for the adjacent rail corridor. 

7.4 Landscaping and Vegetation Clearance 

Metrolinx requires new developments to adhere to tree removal and tree planting requirements outlined 
Metrolinx Vegetation Guidelines (2022).  This includes a 3.5m ‘Vegetation Clearance Zone’ along the 
development property line, limiting vegetation to small shrubs and low maintenance vegetation without 
large canopies.  

The proposed development will meet these criteria; no vegetation or planting is proposed within the 3.5m 
vegetation clearance zone, consistent with the Metrolinx guidance.  These details are reflected on the 
Landscape Plans submitted as part of the development application.  

7.5 Graffiti 

CN Railway and the FCM/RAC Guidelines do not include consideration for the possibility of graffiti as it 
relates to new development along the rail corridor.  Metrolinx requires new developments adjacent to its 
infrastructure to include a Graffiti Management Plan, as outlined in the Metrolinx Design Guideline for 
Graffiti Management (DGL-03). Recommended measures include the use of anti-graffiti coatings, public art 



Entuitive | Uncompromising Performance 

27  | 1376-1382 Plains Road – Rail Safety Report      entuitive.com 

(e.g., murals or wraps), and strategic landscaping to deter vandalism and enhance the visual character of 
the corridor. 

As the corridor is owned by CN, but the infrastructure interfaces with Metrolinx-operated facilities, the 
Metrolinx graffiti mitigation guidelines are considered the applicable standard for this development.  

To address this requirement, an anti-graffiti measures will be considered for the rail-facing side of the 
crash wall. Preliminary discussions with the Applicant have identified interest in applying a vinyl wrap as a 
commemorative display(s) per the heritage commemoration plan. The display(s) will be determined through 
the Site Plan Approval process.  

This application has been successfully implemented on other crash walls within the Greater Toronto Area 
and is considered to meet Metrolinx’s graffiti management objectives. 

7.6 Fire  

Given the presence of a crash wall, the total setback to sensitive use occupancy, and the non-combustible 
nature of the proposed development, there are no additional restrictions to the proposed development 
beyond Fire Code requirements associated with the construction materials or detailing for fire.   

7.7 Debris 

In the unlikely event of a derailment alongside the property, this report considers the possibility of debris 
(both ground- and air-borne) from a train.  

Given the enhanced crash wall and setbacks that exceed the minimum standard, we consider the crash 
wall provide sufficient mitigation for the development against the risk of ground and airborne debris 
resulting from a derailment.   

7.8 Smoke / Air Quality 

Decreased air quality for new developments in proximity to rail operations is a potential risk that can 
affect the comfort and quality-of-life of occupants and visitors in the future.   

The FCM/RAC Guidelines recommend that rail adjacent development applications are consistent with 
provincial and municipal land use requirements, which regulate air quality.  The Metrolinx Guidelines 
recommend that development applications include Air Quality Assessments to “demonstrate that indoor 
air quality conditions can be maintained at acceptable levels.” (Section 5.3.3).  

Consistent with best practice, it is recommended to avoid placing air intake systems on the side of the 
development closest to the rail corridor, to avoid the potential ingress of smoke or diesel exhaust into the 
mechanical HVAC systems serving the units.     

7.9 Vandalism 

It is important for any new rail-adjacent development to consider design measures that minimize the risk 
of vandalism to the railway.  One of the most notable concerns involves objects being thrown onto passing 
trains, as this action can damage infrastructure, create unsafe operating conditions, or in the case of 
development near stations, affect passenger safety. 

The distance between the residential units and the railway tracks should mitigate against these concerns. 
The enhanced height of the crash wall also adds another line of security to prevent vandalism. Additional 
measures such as security screens on outdoor spaces and security cameras can deter these actions and 
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limit the potential for damage to the railway infrastructure.    

7.10 Construction 

Any construction considerations will be dealt with separately, at the time of construction, with the 
contractor’s input and are not considered as part of the rezoning application. However, it is understood 
that additional permits such as Crane Swing Agreements and Flagging Permits may be required at the 
discretion of the Rail Authority.   

8 CONCLUSION 

This Rail Safety Report has been prepared in accordance with the FCM/RAC Guidelines and the Metrolinx 
Adjacent Development Guidelines. It also considers AECOM Crash Wall Design Guidelines, which have 
been used to inform the safety barrier specifications.  

This report recognizes the standard mitigation measures are not practical or feasible for this site, 
particularly given its proximity to higher-order transit and location in a built-up, urban environment. As 
such, an alternative approach to achieve the same level of risk mitigation as the standard measure was 
considered.  

The risk-mitigating measures proposed for the development include: 

 Within 8m from the property line into the development site, the crash wall will be a minimum of 
760mm thick and a minimum of 3.6-metres-high above grade; 

 Beyond 8m from the property line into the development site, the crash wall will reduce to a 
minimum of 450mm thick and a minimum of 2.2-metres-high above grade; 

 Crash wall to be designed structurally independent from the building, although its foundation can 
be integrated with the building’s foundation; 

 A minimum design load of 10,553kN on the crash wall; 
 A minimum combined vertical and horizontal setback that exceeds 25m to all residential, sensitive 

uses spaces, measured from the mutual property line; 
 Non-sensitive use, low occupancy programming within the podium adjacent to the railway lands; 

The reduced 25m setback to sensitive use areas with the enhanced crash wall mitigates the risks 
associated with a train derailment.  The space within the setback area is purposed for non-sensitive 
uses such as amenity rooms, parking spaces, and driveways. These are deemed appropriate as indicated 
by the FCM/RAC Guidelines (Section 3.3) since they are low-occupancy spaces and are transitory in 
use. 

This review considers the rail safety aspects of the development but does not extend to vibration and 
acoustic issues or stormwater management. Additional measures to mitigate against noise and vibration 
are assessed independently from this study.   

The site-specific safety considerations relating to the development’s proximity to the CN rail corridor have 
been reviewed and the measures proposed in this report are believed to reasonably mitigate the identified 
risks.  

APPENDICES 

Appendix A – Rail Information 
Appendix B – Train Derailment Calculations  
Appendix C – Site Details (Survey, Architectural Plans) 
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APPENDIX A – RAIL CORRIDOR DETAILS 
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Figure A-1: Canadian National / Metrolinx Track Diagram 
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Figure A-2: Railway Association of Canada Track Information at Site Location 
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Figure A-4: Metrolinx Lakeshore West GO Corridor Improvements 

 



 

B-1  1376-1382 Plains Road – Rail Safety Report      entuitive.com 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B – TRAIN DERAILMENT CALCULATIONS 

  



Entuitive | Uncompromising Performance 

B-2  1376-1382 Plains Road – Rail Safety Report      entuitive.com 

DISTANCE FROM CENTRELINE OF TRACK (A TRAIN WOULD BE EXPECTED TO LOSE MOMENTUM) 

The train derailment distances for glancing blow load cases were calculated by applying the following 
equation and rearranging to solve for 𝑑𝐶𝐿. The resulting values are summarized in the sections below.  

𝑣ீ = ඨ𝑣଴
ଶ + 2𝑎 ൬

𝑑஼௅ − 1.625

𝑠𝑖𝑛𝜃ீ
൰ [m/s] 

 

Halton Subdivision Track: 

LOAD CASE 1 – GLANCING BLOW – MULTI-CAR FREIGHT   
Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 -0.054265 

Groundline at wall  98.62 

Base of rail  101.12 

Angle of impact (degrees) 𝜃ீ  10 

Distance from the centreline of the track for train to come to rest (m) 𝑑஼௅  8 

Track speed (mph) 𝑣௢ 60 

Track speed (km/hr) 𝑣௢ 96.56064 

Track speed (m/s) 𝑣௢ 26.82 

Velocity of train at impact (m/s) 𝑣ீ  24.1 

Velocity of train at impact (km/hr)  86.6 

Velocity of train at impact (mph)  53.8 

Impact force (kN) 𝐹  10553 

Length to stop (m) 𝐿 187.54 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.10 

  
LOAD CASE 2: DIRECT IMPACT – SINGLE CAR FREIGHT   
Description Variable Value 

Resistance 𝑅 0.25 

Distance from the centreline of the track  𝑑஼௅  8 

Track speed (mph)  60 

Track speed (km/hr)  96.56064 

Angle of rotation at impact (radians) 𝜃௙ 1.23 

Impact speed (m/s) 𝑣஺ 3.47 

Impact speed (km/hr)  12.48 

Impact speed (mph)  7.75 

Impact force (kN) 𝐹஺ 2243.16 

Length of the wall along which the impact force should act 𝑙 0.32 
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Oakville Subdivision Track: 

LOAD CASE 3 – GLANCING BLOW – MULTI-CAR PASSENGER   
Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 -0.013271422 

Groundline at wall  98.62 

Base of rail  101.12 

Angle of impact (degrees) 𝜃ீ  3.5 

Distance from the centreline of the track for train to come to rest (m) 𝑑஼௅  11.5 

Track speed (mph) 𝑣௢ 95 

Track speed (km/hr) 𝑣௢ 152.88768 

Track speed (m/s) 𝑣௢ 42.47 

Velocity of train at impact (m/s) 𝑣ீ  32.439 

Velocity of train at impact (km/hr)  116.8 

Velocity of train at impact (mph)  72.6 

Impact force (kN) 𝐹  5658.65 

Length to stop (m) 𝐿 388.74 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.05 

  
LOAD CASE 4: DIRECT IMPACT – SINGLE CAR PASSENGER   
Description Variable Value 

Resistance 𝑅 0.25 

Distance from the centreline of the track  𝑑஼௅  11.5 

Track speed (mph)  95 

Track speed (km/hr)  152.88768 

Angle of rotation at impact (radians) 𝜃௙ 1.09 

Impact speed (m/s) 𝑣஺ 4.31 

Impact speed (km/hr)  15.52 

Impact speed (mph)  9.64 

Impact force (kN) 𝐹஺ 1798.13 

Length of the wall along which the impact force should act 𝑙 0.34 
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IMPACT FORCES – TRACK E0 (FUTURE, 50MPH PASSENGER, 50MPH FREIGHT) 

The design forces for glancing blow load cases were calculated using the equation below.  

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

𝑑ீ

 (metric) [14M] 

The design forces for the single car load cases were calculated using the equation below.  

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

32.17𝑑஺

 [15] 

All calculations were performed with a distance between the centreline of the closest track and the crash 
wall, 𝑑஼௅ , of 16.65m. The resulting values are summarized in the sections below. 

LOAD CASE 1: GLANCING BLOW – MULTI-CAR FREIGHT  

Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 0 

Groundline at wall  0 

Base of rail  0 

Angle of impact (degrees) 𝜃ீ  10 

Distance from the centreline of the track (m) 𝑑஼௅  16.65 

Track speed (mph) 𝑣௢ 50 

Track speed (km/hr) 𝑣௢ 80.4672 

Track speed (m/s) 𝑣௢ 22.35 

Velocity of train at impact (m/s) 𝑣ீ  8.7 

Velocity of train at impact (km/hr)  31.2 

Velocity of train at impact (mph)  19.4 

Impact force (kN) 𝐹  3357.53 

Length to stop (m) 𝐿 101.97 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.10 

 

LOAD CASE 2: DIRECT IMPACT – SINGLE-CAR FREIGHT 

Description Variable Value 

Resistance 𝑅 0.25 
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Distance from the centreline of the track (m) 𝑑஼௅  16.65 

Track speed (mph)  50 

Track speed (km/hr)  80.4672 

Angle of rotation at impact (radians) 𝜃௙ 0 

Impact speed (m/s) 𝑣஺ 0 

Impact speed (km/hr)  0 

Impact speed (mph)  0 

Impact force (kN) 𝐹஺ 0 

Length of the wall along which the impact force should act 𝑙 0 

 

LOAD CASE 3: GLANCING BLOW – MULTI-CAR PASSENGER  

Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 0 

Groundline at wall  0 

Base of rail  0 

Angle of impact (degrees) 𝜃ீ  10 

Distance from the centreline of the track (m) 𝑑஼௅  16.65 

Track speed (mph) 𝑣௢ 50 

Track speed (km/hr) 𝑣௢ 80.4672 

Track speed (m/s) 𝑣௢ 22.35 

Velocity of train at impact (m/s) 𝑣ீ  8.7 

Velocity of train at impact (km/hr)  31.2 

Velocity of train at impact (mph)  19.4 

Impact force (kN) 𝐹  1715.85 

Length to stop (m) 𝐿 101.97 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.10 

 

LOAD CASE 4: DIRECT IMPACT – SINGLE-CAR PASSENGER 

Description Variable Value 

Resistance 𝑅 0.25 

Distance from the centreline of the track (m) 𝑑஼௅  16.65 
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Track speed (mph)  50 

Track speed (km/hr)  80.4672 

Angle of rotation at impact (radians) 𝜃௙ 0 

Impact speed (m/s) 𝑣஺ 0 

Impact speed (km/hr)  0 

Impact speed (mph)  0 

Impact force (kN) 𝐹஺ 0 

Length of the wall along which the impact force should act 𝑙 0 
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IMPACT FORCES – TRACK E1 (MAIN, 50MPH PASSENGER, 50MPH FREIGHT) 

The design forces for glancing blow load cases were calculated using the equation below.  

𝐹 =

1
2

𝑚(𝑣ீ𝑠𝑖𝑛𝜃ீ)ଶ

𝑑ீ

 (metric) [14M] 

The design forces for the single car load cases were calculated using the equation below.  

𝐹஺ =

1
2

𝑚൫𝑣஺𝑐𝑜𝑠𝜃௙൯
ଶ

32.17𝑑஺

 [15] 

All calculations were performed with a distance between the centreline of the closest track and the crash 
wall, 𝑑஼௅ , of 29.2m. The resulting values are summarized in the sections below. 

LOAD CASE 1: GLANCING BLOW – MULTI-CAR FREIGHT  

Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 0 

Groundline at wall  0 

Base of rail  0 

Angle of impact (degrees) 𝜃ீ  3.5 

Distance from the centreline of the track (m) 𝑑஼௅  29.2 

Track speed (mph) 𝑣௢ 50 

Track speed (km/hr) 𝑣௢ 80.4672 

Track speed (m/s) 𝑣௢ 22.35 

Velocity of train at impact (m/s) 𝑣ீ  0 

Velocity of train at impact (km/hr)  0 

Velocity of train at impact (mph)  0 

Impact force (kN) 𝐹  0 

Length to stop (m) 𝐿 101.97 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.05 

LOAD CASE 2: DIRECT IMPACT – SINGLE-CAR FREIGHT 

Description Variable Value 

Resistance 𝑅 29.2 

Distance from the centreline of the track (m) 𝑑஼௅  50 
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Track speed (mph)  50 

Track speed (km/hr)  80.4672 

Angle of rotation at impact (radians) 𝜃௙ 0 

Impact speed (m/s) 𝑣஺ 0 

Impact speed (km/hr)  0 

Impact speed (mph)  0 

Impact force (kN) 𝐹஺ 0 

Length of the wall along which the impact force should act 𝑙 0 
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LOAD CASE 3: GLANCING BLOW – MULTI-CAR PASSENGER  

Description Variable Value 

Resistance 𝑅 0.25 

Grade 𝐺 0 

Groundline at wall  0 

Base of rail  0 

Angle of impact (degrees) 𝜃ீ  3.5 

Distance from the centreline of the track (m) 𝑑஼௅  29.2 

Track speed (mph) 𝑣௢ 50 

Track speed (km/hr) 𝑣௢ 80.4672 

Track speed (m/s) 𝑣௢ 22.35 

Velocity of train at impact (m/s) 𝑣ீ  0 

Velocity of train at impact (km/hr)  0 

Velocity of train at impact (mph)  0 

Impact force (kN) 𝐹  0 

Length to stop (m) 𝐿 101.97 

Length of the wall along which the impact force should act (m) 𝑙ீ  3.05 

 

LOAD CASE 4: DIRECT IMPACT – SINGLE-CAR PASSENGER 

Description Variable Value 

Resistance 𝑅 0.25 

Distance from the centreline of the track (m) 𝑑஼௅  29.2 

Track speed (mph)  50 

Track speed (km/hr)  80.4672 

Angle of rotation at impact (radians) 𝜃௙ 0 

Impact speed (m/s) 𝑣஺ 0 

Impact speed (km/hr)  0 

Impact speed (mph)  0 

Impact force (kN) 𝐹஺ 0 

Length of the wall along which the impact force should act 𝑙 0 
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1. SITE GROSS AREA 

GROSS SITE AREA
AREA (m2)
2,749.70

2. PROPOSED GROSS AREA AND DENSITY 
2a. PROPOSED GROSS FLOOR 

3. PROPOSED BUILDING UNIT MIX

7. PROPOSED LOADING SPACES (NEW BUILDING)

BLOCK Required Provided
1 LOADING SPACE 

DESCRIPTION

4b. INDOOR AND OUTDOOR AMENITY AREA PROVIDED (BREAKDOWN) 

GROUND

5a. REQUIRED PARKING RATES

UNITS

283

TOTAL PROVIDED 159

5c. PROPOSED PARKING COUNT

GROUND 

P1

11

45

TOTAL PROVIDED ** 56

** INCLUDES 2 BF PARKING SPACES ( 2 TYPE 'A') 

354

REQUIRED RATES TOTAL PARKING SPACES

6a. PROPOSED BICYCLE PARKING RATES

UNITS

283

6b. PROPOSED BICYCLE PARKING COUNT

(GROUND )

0.5

RATES REQUIRED

142

4a. INDOOR AND OUTDOOR AMENITY AREA REQUIREMENT 
REQUIRED*

PROPOSED* (20 m2 / Unit)

(20 m2 per Unit) 283x20 = 5,660 m2

5,660 m2 

* AMENITY INCLUDES INDOOR AND GROUND FLOOR OUTDOOR AMENITY,
TERRACES AND BALCONIES

2ND
3RD
4TH
5TH
6TH
7TH
8TH
9TH
10TH
11TH

INDOOR

508 sm

OUTDOOR

941 sm
216 sm
635 sm

160 sm
TOTAL 508 sm 5,152 sm

* INCLUDES TERRACES AND BALCONIES

* 
* 
* 

* 

TOTAL INDOOR AND OUTDOOR AMENITY 5,660 sm

5,660sm / 283 UNITS = 20sm / unit

1 LOADING SPACE 

1.25

UNITS

283 56

PROPOSED RATES

0.20

TOTAL PARKING SPACES

5b. PROPOSED PARKING RATES

VISITORRESIDENT

TOTAL 45 11

0.05

LONG TERM

SHORT TERM 283 14

142LONG TERM (RESIDENTIAL)

SHORT TERM (RESIDENTIAL) 14 (GROUND )

2b. DENSITY 

12TH
13RD
14TH
15TH
16TH
17TH
18TH
19TH
20TH
21ST
22ND
23RD
24TH
25TH

160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 

160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 
160 sm * 

160 sm * 

RESIDENT

AREA

400sm 2+1 per 1,000sm

RATES REQUIRED

3SHORT TERM

TOTAL REQUIRED (SHORT & LONG TERM) 159

RETAIL

3 (GROUND )SHORT TERM (RETAIL)

RESIDENTIAL & RETAIL
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Number of Suites:       283 (6 STUDIO, 220 1BED, 44 2BED, 13 3BED)
Number of Storeys:    25

Calculation of Waste Containers Based on Recommendations by the Region

Proposed Residential Container Size: 12 - 3 yd³ for garbage and Recycle, and
9 - 360 L Wheeled Carts for Organic

Proposed Retail Container Size: 6 - 3 yd³ for garbage and Recycle

Container Legend: G =Garbage,  R =Recycle,  Or =Organic

WASTE MANAGEMENT STATISTICS WORKSHEET
For Multi-Residential Apartment Buildings as  Referenced in the
'Development Design Guidelines for Source Separation of Solid Waste'
by Halton Region

Residential Garbage Room: 119 m² (Including Bin Staging for Private Collection)
Retail Garbage Room: 34 m²
Bulk Waste Room Area:  10m²
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