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ABOUT NATIONAL ROOFING 

National Roofing Company is 
headquartered in Albuquerque and 
serves the entire state of New 
Mexico as the premier commercial 
roofing and waterproofing 
contractor. National Roofing 
specializes in state-of-the-art 
systems for challenging roofing 
projects and has a full-time 
service department available 24 
hours a day, 7 days a week. 

ABOUT MIKE RYAN 

Mike Ryan has been involved in the 
construction industry and the 
design profession in one way or 
another since 1986. As Staff 
Architect and Chief Technical 
Officer at National Roofing, he 
gets to combine field experience 
with design expertise and brings 
with him an understanding of 
business, detailing and project 
types. His facility in coordinating 
with the entire project team 
comes from his former life as a 
principal of a local architectural 
firm. 

 RIGID INSULATION - FACTORS TO CONSIDER 
THICKNESS, R-VALUE, AND SOUND CONTROL 

BY MIKE RYAN, CHIEF TECHNICAL OFFICER AND STAFF ARCHITECT  
NM ARCHITECT 4037, MEMBER OF NRCA AND ICC 

 

Rigid insulation is commonly used to provide required thermal protection at the roof 
level. For new commercial construction, the 2009 IECC requires a minimum of R-20 
insulation if all of the insulation is placed above the roof deck. However, if less than 
R-20 is placed above deck, the total required at the roof/ceiling assembly becomes 
R-38 in part due to the fact that continuous insulation above deck reduces thermal 
bridging. If you are re-roofing an existing building, you have to upgrade the 
insulation to current code levels if you encounter and expose above-deck rigid 
insulation during the re-roofing process.  

Polisocyanurate thermal insulation board (polyiso) is the most common type of 
insulation in a commercial roofing assembly, and Long-Term Thermal Resistance 
(LTTR) is the standard method to calculate the 15-year time-weighted average R-
value of roof insulation. The R-value per inch of polyiso actually increases as the 
board gets thicker, such that a 2” thick board has a LTTR value per inch of 5.7 while 
a 4” board has a value of 5.9 per inch. Despite the better performance of thicker 
insulation boards, it is best to install insulation in multiple layers when the overall 
insulation thickness is greater than 3”. The joints of each succeeding and adjoining 
layer should be staggered from the joints below by 6” or more to close off gaps in 
the product assembly.  
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NEXT TIME 

Coatings in the 2015 building 
codes; distinguishing between 
surfacing and new roof coverings. 

 

So is it better to specify a thickness of insulation required, or a minimum R-value? 
The advantage of mandating an insulation thickness is that details can be better 
controlled and coordinated, but you run the risk of not getting the desired R-value if 
an alternate type of insulation board ends up getting used on the roof. A good 
solution might be to clearly state both; to provide a dimension and a desired R-value, 
with a variable associated with the non-controlling item; for example if you want the 
insulation at the roof edge to terminate flush to (4) stacked 2x plates, you might note: 
“Provide 6” Rigid Insulation, R-30 minimum”, or if you want insulation that exceeds 
code minimum and have allowed for the roof assembly thickness, you could direct 
the contractor to “Provide R-40 Rigid Insulation, +/- 7” Thick”. Remember to use 5.7 
per inch for Polyiso since the R-value should be achieved with thinner insulation 
boards.  

Another insulation-related item to consider: despite being covered by a code 
minimum helping of rigid insulation, metal decking can still move due to changes in 
the exterior temperature and variations between internal and external 
temperatures. While the roof assembly above the deck may also move due to 
temperature swings, the rigid insulation in that assembly will not move as much as 
the metal decking, and if the insulation board is adhered or mechanically attached 
directly to the metal decking, the difference in movement can cause ‘popping’ 
sounds as the shear forces resolve themselves along their connective surfaces. This 
is of course much more noticeable with large buildings, and within large spaces with 
relatively quiet functions such as classrooms, libraries and theaters. We have had 
some success limiting this noise by inserting a paper faced gypsum board (1/2” 
minimum) above the metal deck to add mass to the assembly and serve as a slip-
sheet.  

 

I promised some discussion on knit lines in January's teaser. Above is an image of a TPO membrane over (2) layers of 
polyiso insulation mechanically attached to metal deck. Since the TPO is adhered directly to the polyiso, the horizontal 
lines in the boards (also known as 'rutting') translate through the membrane. Those lines represent areas between 
the foam jets that did not fill evenly. Although this is not cause for rejection if the variations do not exceed ASTM 
thickness tolerances, it is unsightly and may cause owners to ask questions that are difficult to answer. This will 
hopefully no longer be an issue as companies adjust their blowing agents and refine their manufacturing processes. 

 


