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Wood construction, used extensively throughout North America, is not regarded as having inherent blast-

resistance. However, wood framed structures are so widespread that many of these structures face a real 

risk of being subjected to explosive loading. The blast threats facing these structures come from malicious 

terrorist attacks or accidental explosions. In many cases, timber structures and their occupants are placed 

at an unacceptable level of risk by simply being located within the blast-radius of other high-risk 

infrastructure. A novel retrofit technology to strengthen blast-deficient wood frame buildings has been 

developed. This strengthening system involves using a specially designed hanger and tension rod system 

to provide the necessary strength and continuity to increase the blast resistance of exterior stud walls.  

The strengthening system addresses the blast-deficiencies of typical wood construction. It is designed to 

limit the stresses in the wood studs and enhance the continuity between the wall and floor systems. This 

aids in preventing progressive collapse of the structure and limiting the hazardous debris that is thrown 

into the building during a blast event. The entire system is designed to be contained entirely within the 

wall itself while allowing for the use of standard insulation, electrical wiring, plumbing and other 

services. The system is lightweight, and installation does not require any specialized labour beyond that 

needed in typical wood construction. Furthermore, the strengthening system may be applied during the 

initial construction of a new facility, or as a retrofit to an existing structure. 

The effectiveness of the strengthening system was experimentally verified by subjecting near full scale 

segments of exterior walls to simulated explosions using a shock tube. Experimental testing confirmed 

that the blast hardened walls could be subjected to considerably larger pressure and impulse combinations 

(representative of explosive mass and standoff distances). The system effectively prevented all damage to 

the walls in cases where walls of typical construction were completely destroyed. Using the experimental 

results for validation, analytical models have shown that the strengthened systems have more than five 

times the strength and seven times the stiffness of typical construction. 

The end-users of this technology are the stakeholders of blast deficient infrastructure seeking to maximize 

life safety and protection of economic assets at minimum cost. These stakeholders are primarily 

government and military, however they may also private owners of vulnerable industrial or commercial 

facilities. Competing alternatives are generally limited to the costly retrofit or complete reconstruction of 

structures with alternate materials, such as concrete or steel. 

The inventors have formed a strategic partnership with the University of Ottawa’s Technology Transfer 

and Business Enterprise office. This partnership will develop commercialization opportunities and attract 

further research and development funding for this technology. Currently, due diligence has been 

completed, and the first steps towards intellectual property protection have been taken. The proposed 

strengthening system has been included in a set of guidelines for the retrofit of structures to withstand 

blast loading written for Public Works and Government Services Canada. This document forms the basis 

of design of blast-resistant structures for the largest stakeholders and managers of Canadian 

infrastructure. The inclusion of the technology in this document provides the inventors with a 

considerable competitive advantage. The inventors are in active discussions with Canadian government 

and military organizations to implement this retrofit technology on a pilot project. 


