
 
 
 

 

  

July 6, 2012 

Taggart Realty Management 
225 Metcalfe Street, Suite 708 
Ottawa, ON  K2P 1P9 

Attn:  Ms. Stefania Parnanzone, by email only 

Dear Ms. Parnanzone: 

Re: 324 Laurier Avenue West, Ottawa – Fracture of Balcony Railing Glass 
 
In the late afternoon on June 21, 2012 a single panel of railing glass fractured at the 
balcony of suite 1010 (10th floor on east elevation) and some of the resultant fragments 
of glass fell onto the balconies and sidewalk below.  The temperature in Ottawa during 
the afternoon was in the order of 34°C. 

As a result of this incident, the City of Ottawa issued Order No. 2012-0286 requiring 
immediate action to investigate the cause of the glass fracture and to identify remedial 
action for replacement of the glass panel.  This letter responds to those two immediate 
action requirements.  Note that our scope is limited to the assessment of the glass 
breakage situation and we are not assessing overall railing integrity. 

Balcony Railing System  

The balcony railing system at suite 1010 is common to all of the balconies on the 
building, as well as to the perimeter of the 6th floor terrace.  The railing system was 
manufactured by Toro Aluminum Railings Inc. and was installed in 2009 (reference 
photos 1 & 2).  The system involves vertical aluminum posts that are anchored at their 
base by way of clip anchors bolted into the face of the balcony slab projections.  
Segments of a rounded aluminum extrusion are fastened to the top of the posts to 
create a continuous top rail.  Segments of aluminum glazing base rail are fastened to the 
underside of the posts (i.e. just below the underside of the balcony slab) to create a 
continuous base support member for the glass railing panels.  The base rail is an “F”-
profile, with the two legs projecting from the main stem forming a horizontal channel 
aligned on the exterior face of the posts.   

The glass railing panels are ¼” thick, tempered glass and according to the labeling 
stamp on the glass, were supplied by PTG.  PTG is a domestic glass fabricator (cuts and 
tempers glass), but the source of prime glass supply is unknown.  The bottom edge of 
the glass panels is inserted into a rubber gasket (cut to match the width of the panel) that 
is installed within the horizontal channel of the base rail.  The top edge of each glass 
panel is similarly inserted into a gasket/rail assembly (reference photo 3).  The segments 
of rail are connected to the exterior face of each aluminum post.  The balcony and 
terrace railings on the building involve in the order of 1450 glass panels. 
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Glass Review 

The available glass fragments indicate the glass panel to be fully tempered and, as 
such, the panel behaved as expected on breaking.  It fractured into a very large number 
of small fragments.  We have been unable to find any photographs of the fractured panel 
before the fragments fell, so there is currently no record providing an indication of where 
the fracture initiated.  When the glass fragments fell, some landed on the balcony slab of 
unit 1010, but a substantial number of fragments fell to the floors and sidewalk below.  It 
is reported that various different parties cleaned up the glass fragments.  We were 
provided a container of fragments reportedly retrieved from the balcony of 1010, from 
some of the balconies below the 10th floor and from the 6th floor terrace.  However, a 
significant amount of the fragmented glass, most notably from the sidewalk, had been 
cleaned-up and discarded before our request for the glass was received. 

Glass Fracture Mechanism 

In the interest of making a definitive determination of the cause of the glass fracture, we 
have very carefully assessed the glass fragments provided to us, by visual assessment 
with and without the aid of a microscope.  Unfortunately, we have been unable to identify 
a definitive cause for the fracture within the set of fragments provided to us.  This could 
mean that: 

a. the fragment(s) of glass that revealed the cause were not included within the 
collection of fragments provided to us, or 

b. the cause of the fracture did not result in any telltale fragment characteristics. 

The fracture of the glass panel could have resulted from an inclusion in the glass, from 
impact or from edge damage (either from original handling/installation or from in-service 
movement).  In the absence of glass fragment(s) that clearly establish the nature of the 
break origin, we can only provide the following commentary on the different potential 
causes. 

In our judgment, fracture resulting from an inclusion in the glass has to be considered 
the leading causal candidate.  As the glass has been installed for 3 years, the age of the 
glass is precisely within the 2-7 year range when fracture due to inclusions is most likely 
to occur.  Although the accuracy and relevance of statistics is the subject of much 
discussion in the industry, it is known that some percentage of all glass contains 
inclusions.  The most common statistic is that inclusions are present in 0.2% of all glass 
panels.  However, it is also known that inclusions are batch related, meaning that a given 
batch of glass panels can have an incidence of inclusions far in excess of the overall 
statistic of 0.2% in all glass panels.  As a result, it is very difficult to apply statistics to the 
relative occurrence of inclusions in any given group of glass panels.  Nonetheless, we 
note that the lone glass panel fracture event that has occurred in the group of panels on 
this building represents only 0.07% of the panels on the building, well below the 
accepted overall inclusion incidence rate.  Therefore, it is premature to conclude from 
this lone event that the tempered glass panels on this building represent a risk of fracture 
due to inclusions that is greater than the risk inherent with all tempered glass panels in 
our built environment. 

Fracture resulting from impact is also a candidate for the cause.  The reports indicate 
that there was nobody on the balcony at the time of the fracture and that there was no 
foreign object found on the balcony after the fracture.  In addition, the glass wall of the 
building separating the balcony from the suite (i.e. situated directly behind the railing) 
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exhibits no damage from impact of a projectile.  As a result, we judge that the likelihood 
of an airborne projectile causing impact damage is extremely low.   

Our review of the railing installation at the location of the fractured panel revealed that 
the outer edge of one clip angle anchor for a railing post projects approximately 1/8” past 
the face of the post (reference photo 4).  As a result, it is possible that the glass panel 
could deflect under wind load and incur ‘impact’ damage by contact with the corner of 
the clip angle anchor.  However, we judge that the wind speeds through the afternoon of 
June 21 were not sufficiently high to cause the deflection that would be required for the 
glass panel to have contacted the clip angle. 

Edge damage on the glass panel could have occurred at any time since installation, and 
could have lead to fracture during the heat cycle of June 21.  Of course, the edges of the 
fractured panel are no longer available for inspection.  We noted that both the top and 
bottom edges of the panel were properly installed into the rubber gasket, and that the 
gaskets exhibit no sign of damage.  However, we also noted that the pan head fasteners 
used to connect the base rail to the outside face of the post are immediately adjacent to 
the glass edge, or potentially within the glass area, depending on the positioning of the 
panels along the rails.  At one bottom corner of the opening for the fractured panel, it 
appears that this fastener would have interfered with the glass and the gasket in the 
base rail (reference photo 5) resulting in a binding action at the corner of the panel.  
Edge damage caused by contact between the glass panel and the fastener, or binding of 
the glass panel corner due to this fastener could have resulted in the fracture of the 
panel. 

In addition to reviewing the railing components at the opening for the fractured panel, we 
also reviewed the components around the remainder of the balcony of suite 1010.  
During this review, we observed that the glass panels are labeled as tempered safety 
glass, that the top and bottom edges of the glass panels are all adequately and uniformly 
captured within the gasket/rail assemblies and that the exposed vertical edges of the 
glass panels exhibit no visible damage.  However, we also noted isolated and random 
occurrences where the glass panels are aligned against, or over, the bottom rail 
fasteners or where a clip angle anchor for a post projects well beyond the face of the 
post (reference photo 6).  The former represents a risk for edge damage or binding as 
the fasteners are not situated within a clear gap between adjacent glass panels while the 
latter represents a risk for impact damage due to contact when the glass panels deflect 
under lateral loading. 

Conclusions and Remedial Work Recommendations 

In our opinion, while there are secondary breakage factors, there is no significant defect 
in the railing installation at the balcony of suite 1010 that results in an increased risk of 
breakage for the glass panels throughout the balcony. 

Our recommended remedial actions to address the potential causes for the fracture that 
occurred include: 

1. Regarding the risk of the fracture being caused by an inclusion in the glass, 
we note that there is not currently sufficient justification to insist on any 
change to the type of glass used for the railing panels.  The replacement 
glass could therefore be tempered to match the original.  If additional panels 
were to fracture in the future, it could then be appropriate to implement 
specific measures for an atypical risk of inclusion fractures. 
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2. Regarding the risk of the fracture being caused by impact, we recommend 
that the installation of the railing components be modified so that there is no 
risk of the projection of the clip angle anchors contacting the glass under 
lateral load. 

3. Regarding the risk of the fracture being caused by edge damage or binding 
at the bottom rail fasteners, we recommend that theses fasteners be 
reviewed to ensure no interference with gasket/glass.  This remedial work 
would typically involve realigning the panels to clear the fasteners. 

As described above, it is our judgment that the most likely cause of the fracture of the 
railing glass panel on the balcony of suite 1010 was an inclusion in the glass.  However, 
based on this lone incident, we can not conclude that the tempered glass panels on this 
building represent a risk of fracture due to inclusions that is greater than the risk inherent 
with all tempered glass panels in our built environment.   

Our review of the railing construction conditions also lead to identification of secondary 
breakage factors that occur on a random and isolated basis.  We recommend that all 
balconies at the building be reviewed to identify where these exist, followed by corrective 
measures to address atypical risk associated with these secondary factors. 

In summary, to-date we have found no overt defect prevalent in the railing installation 
that results in an increased risk of breakage for the glass panels throughout the building.  
As a result, it is our opinion that overhead protection around the base of the building is 
not warranted at this time. 

We trust that this information addresses the initial requirements of the City of Ottawa 
Order related to the railing of balcony on suite 1010.     

Do not hesitate to call if you have any questions or concerns. 

Yours truly, 

 
Mark Van Dalen, P. Eng. 
Principal Consultant 
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Photo 1 
View of interior face of balcony railing at suite 1010 

 

Photo 2 
View of exterior face of balcony railing at suite 1010 
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Photo 3 
Close-up view of glass panel and rubber gasket in rail at top of panel 

 

Photo 4 
View of clip angle anchor for post with slight projection beyond post at location of fractured panel 
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Photo 5 
View of pan head fastener for attachment of base rail to face of post at location of fractured panel 

 

Photo 6 
View of clip angle anchor for post with extreme projection beyond post at alternate location on balcony of suite 1010 

 
 


