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Project motivation: Florida homes built before 1994 possess an increased risk of structural 

damage to their roofs in hurricanes, as minimum code standards for sheathing attachment were 

not adequate. Studies have shown that sheathing, window, and door failures dramatically 

increase damage losses during hurricanes.  Recent research at the University of Florida found 

that adding closed-cell, spray-applied polyurethane foam (ccSPF) to the underside of residential 

roof decks, greatly increases the structural performance of the roofs. However, it was still 

unknown whether roof leaks would cause water accumulation in these systems. If water 

accumulation were to occur, it was also unknown whether the structural benefits of adding 

ccSPF would be reduced.  

 

Project scope and results: Five full-scale roof systems with attics were constructed. Four 

contained the closed-cell foam on the underside of the decking. The fifth roof was used as a 

control. Numerous leaks were cut through roofing in three of the roofs and all roofs were 

exposed to natural and simulated rainfall for 150 days. The presence of moisture in wood was 

continuously monitored in truss members and on the underside of roof sheathing panels. At the 

conclusion of the exposure period, sheathing panels were removed and individually tested to 

determine their resistance to forces caused by hurricane winds. The high amount of wetting 

caused moisture buildup in the roofs containing the closed-cell foam, while the roof without 

foam did not accumulate significant amounts of moisture. Despite the high amount of water 

accumulation, the strength of the roofs with foam was not reduced compared to roofs that did not 

leak.  

 

Summary Outcome: This test demonstrated that despite substantial water leakage the strength of 

a ccSPF roof is undiminished after long-term exposure. It also showed that the leakage should be 

prevented in a ccSPF roof, as water is likely to remain within the wood substrate and may not 

evaporate as quickly as an un-retrofitted roof structure. Studies are continuing to develop 

alternative installation and retrofits of wood roofs using ccSPF; including ventilation gaps for 

allowing air movement and to also investigate the effect of different membranes that may better 

limit the absorption of water in wood roof structures.  

 

The complete study has been documented in the following Masters Thesis and reviewed by a 

panel of three faculty members. A paper for submission to a peer reviewed journal is in 

preparation: 

 

McBride, K. “Wind Uplift Performance of ccSPF-Retrofitted Wood Roof Sheathing Panels 

Subjected to Water Leakage” M.S. Thesis, University of Florida, Department of Civil and 

Coastal Engineering, 2011. 


