
Steven, 
Thank you for the opportunity to visit this site on Tuesday September 11, 2012. While the 
Corrugated Steel Pipe Institute (CSPI) likes to celebrate construction successes we also 
understand the need to understand the failures that can occur so that we can learn from them 
and show others how to prevent them in the future.  I am sorry that you were not available to 
meet with me that day as you were obviously busy at City Hall and details of the emergency 
repair. I did have a good opportunity to speak with Darryl and others at the site and I appreciate 
being given full access. As I mentioned to you I was personally involved in 1974-75 in the 
installation of the 1.6 km storm sewer that runs from what is today the median of Road 174 and 
the Ottawa River. I will be pleased to meet with you to share any information that I may recall that 
might assist you in moving forward. 
 
I must report that what has been described in the press as a very old CSP culvert that failed is an 
inaccurate statement. The structure that failed was in fact a hand excavated tunnel installed 
under Old Highway 17 in about 1976. As this was the main two lane road between Ottawa and 
Montreal at the time (HWY 417 was under construction) it clearly could not be open cut without 
causing serious delays to the public. The purpose of the tunnel was to connect a realigned 
Burberry Creek with the newly constructed storm sewer. Orleans and much of Ottawa is situated 
on a deep layer of Leda Clay. This highly plastic clay can become very unstable when it is 
disturbed and tends to liquefy. Installing infrastructure in this material requires considerable 
knowhow and the Engineers and Contractors of the Ottawa Region are World renowned in their 
demonstrated ability to work with this material. Several major projects were built in the Region 
during this period of rapid growth. 
 
Longer tunnels at the time were built with newly invented tunnel boring machines which required 
steel ribs and wood lagging (concrete segments were also introduced about this time) to keep the 
bore open and safe and to provide jacking thrust support. Shorter tunnels like the one under HWY 
17 and vertical access shafts continue to this day to be hand excavated. Steel tunnel liner plate 
(TLP) is used to protect the miners and to provide an initial support structure. As undisturbed 
Leda clay has a consistency of butter it is possible to “close cut” the face and walls leaving very 
small voids behind the plates. Larger voids behind the plates are filled with grout but for the large 
part the highly plastic Leda clay migrates into the small voids as the tunneling progresses. This 
puts the steel ring into uniform ring compression providing a very strong support for the opening. 
Most tunnels are later slip lined and grouted with a carrier pipe or lined with structural concrete so 
it is common to use black uncoated steel for the initial lining. This is used for both economic and 
confined space safety reasons related to flame cutting of the steel. In some cases the tunnel will 
only be in service for a short period of time acting as a construction tool to facilitate detours and 
construction. In other cases where TLP is used as both a primary and long term final tunnel liner 
it is galvanized or in current time’s polymer coated to resist corrosion and provide much longer 
service life. 
 
At this location black uncoated tunnel liner plate was installed. It was either 3 or 4mm thick (we 
are having a sample tested to confirm) and installed in intimate contact with Leda clay which is 
known to be corrosive to unprotected steel. It also is in direct contact with salt laden water with 
low resistivity. A carrier pipe was never installed, although a contract was in place 38 years later 
to do this. The tunnel was never replaced with a long term service pipe during the road expansion 
projects that have taken place at the site. 
 
The TLP that was removed from the excavation after the collapse was in a serious state of 
corrosion. It is unlikely that in this state it could maintain ring compression or support. While 
undisturbed Leda clay could stand on its own however any degree of vibration inside the 
deteriorated structure would likely cause the clay to liquefy and move leading to fracture of the 
remaining steel liner and collapse. 
 
While at the site I also had an opportunity to inspect a short portion of the Structural Plate 
Corrugated Steel Pipe (SPCSP) storm sewer that runs to the Ottawa River. It is hot dip 



galvanized steel and was installed in a free draining crushed limestone gravel backfill that isolates 
it from the Leda clay. It remains in excellent condition and will provide many more years of 
service.   
 
As with all pipes and tunnels it would be prudent to inspect the entire length of the sewer to 
remove any debris that might impede flow and to correct any issues that can develop over time. If 
CSPI and I can assist in such a review in any way we would be pleased to do so. 
 
Sincerely, 
 
Dave Penny 
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