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MULTI-LAYERING OF ROOF INSULATION

CertainTeed supports the industry standard recommendation for multiple layers of roof insulation 
installed with offset (staggered) joints. The purpose of such practice is the elimination of thermal bridging, 
prevention of thermal loss at insulation joints, reduction of moisture migration into the roof system and 
reduction of membrane splitting, all benefits provided by multiple layers of roof insulation. In other words, a 
single-layer application can contribute to loss of design thermal value, moisture migration into the roof system 
and ridging or splitting of the roof membrane. The benefits of multiple layers of rigid board insulation of all 
types have been well known for years. Industry authorities, including NRCA and ORNL, have recognized these 
benefits and many have followed the long-standing recommendation for the use of multiple insulation layers. 
Unfortunately, reports from the field indicate that single-layered applications are still commonplace. Therefore, 
we are formalizing our requirements within this Technical Bulletin.

Hot-Applied BUR and Modified Bituminous Roof Systems
Although coverboards are generally required for hot-applied BUR and modified bituminous systems and do 
create a multi-layered insulation system, multiple layers of FlintBoard installed with staggered joints beneath 
the coverboard can further improve the thermal performance of the roof system.

Bottom Layer Mechanically Fastened with Successive Layers Mopped: When a coverboard in an approved 

be increased by the use of multiple layers of FlintBoard. When the total required polyiso insulation thickness is 

top layer. Please refer to our published LTTR-value/thickness chart to ensure that the required thermal value is 
provided.

The joints of each layer must be offset (staggered) to prevent continuous vertical joints through the full 
insulation thickness.

Construction-Generated Moisture
Cold weather often dictates that the shell or building envelope be substantially closed before interior work can 
proceed. In other words, exterior walls and roofs are sometimes constructed before the concrete floor slab is 
placed or other moisture-producing activities begin. At this point, heaters, which also produce large quantities 
of moisture, are often employed to provide more comfortable working conditions and to assist in drying the 
construction. Since the building is basically closed, adequate ventilation is often unavailable to prevent these 
large quantities of moisture from entering the roof system. In addition, loose-laid or partially attached roof 
systems may promote air leakage, drawing moisture-laden air up from the building interior. These levels of 
moisture are well known and well documented. (See NRCA Roofing and Waterproofing Manual, The Manual of 
Low-Slope Roof Systems [Griffith and Fricklas], and Roofs [Baker]).
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In the absence of adequate ventilation, a vapor/air retarder is recommended to limit the movement of 
moisture into the roof system. Therefore, CertainTeed cannot assume responsibility for the performance 
of FlintBoard roof insulation when installed under these high moisture conditions unless a properly 
installed, effective vapor/air retarder is present. Location of the vapor/air retarder within the roof 
system is the responsibility of the designer. The inclusion of a vapor/air retarder may affect insulation 
fastening requirements, wind uplift ratings or other approvals.

Consult the roof system manufacturer for fastening and approval requirements when insulation is placed over 
a vapor/air retarder.

Coverboards
The use of coverboards (e.g., high-density wood fiber or perlite) over a base layer of insulation creates a multi-
layered application and has long been standard practice in hot-applied BUR and modified bituminous systems. 
Some industry experts, contractor organizations, consultants and specifiers also recommend the use of a 
coverboard in single-ply applications, especially in fully adhered systems, because it protects the foam/facer 
interface from traffic and certain adhesive solvents.

The roof system designer or the manufacturer that issues the roof or roof system warranty, should be 
consulted for coverboard requirements and approvals.

When construction traffic or material storage is expected on the finished roof, CertainTeed recommends that 
a coverboard or other adequate protection, such as plywood, be placed over the finished roof. The placement 
of an adequate protective layer over the finished roof system should also protect the membrane from damage 
and is normally recommended by the roof system manufacturer. The coverboard should possess higher 
compression resistance than the base layer to help distribute loads caused by construction and frequent 
maintenance traffic. In the absence of adequate protection, CertainTeed cannot assume responsibility for 
foam crushing, facer/foam separation or other forms of damage.

Cold-Weather Applications
Millions of square feet of roofing have been successfully installed in cold weather, but it does present the 
contractor with difficult installation conditions that require special care and modified techniques to ensure a 
trouble-free installation. For example, cold weather may require shorter mop leads to avoid the rapid cooling of 
asphalt before insulation or membranes are placed. Sealants are also affected by cold weather and should be 
maintained above the manufacturer’s recommended minimum application temperature.

Similarly, materials used in single-ply systems, especially adhesives used in fully adhered systems, are 
temperature-sensitive, requiring careful attention during application. For example, adhesive drying time (open 
time) can be significantly increased in the presence of low temperatures and high humidity, conditions that 
are common during portions of the fall, winter and spring in certain regions of North America. Membranes 
should also be allowed to relax before they are applied. Improperly applied membrane or adhesive may 
affect membrane-to-insulation bond strength, as well as facer-to-foam bond strength or foam cohesive 
strength near the facer in polyiso roof insulation. CertainTeed makes the following recommendations:
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First, without fail, the roof membrane system manufacturer’s recommendations should be followed carefully, 
including adhesive application and membrane relaxation guidelines. Consultation with the membrane system 
manufacturer prior to installation, especially in cold weather, is recommended.

Adhesives should be maintained at temperatures above the membrane manufacturer’s recommended 
minimum temperature at the point of application. Heated onsite storage areas and rooftop hot boxes may be 
necessary.

Materials to receive adhesive application should also be maintained at temperatures warm enough to prevent 
rapid cooling of the adhesive as it is applied.

Special care should be taken to allow solvents in adhesives to evaporate (flash off) in accordance with the 
membrane manufacturer’s recommendations. The difference in drying rates between shaded and sunlit areas 
should be considered. When the membrane is placed over insufficiently dried adhesive, the solvents may be 
trapped and forced downward into the insulation.

CERTAINTEED HEREBY EXPRESSLY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES 
REGARDING FLINTBOARD, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL 
CERTAINTEED BE LIABLE FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES OF ANY KIND. SOME STATES 
DO NOT ALLOW EXCLUSIONS OR LIMITATIONS OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE 
ABOVE LIMITATIONS AND EXCLUSIONS MAY NOT APPLY TO YOU.
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New & Improved CoolStar™ Energy-Saving Reflective Roofing Systems

Why CertainTeed’s CoolStar Membranes Featuring Bright White Granules Are Superior 
to Products with a Factory-applied White Coating:  

membranes for use over all low-slope deck types (designer-friendly) 

Why CertainTeed’s CoolStar Granule Technology Is Superior to That of  
Other Manufacturers:
CertainTeed’s proprietary CoolStar granules utilize naturally occurring rock that has been stable for millions 
of years. This type of roofing granule has been used for over a century with proven success on traditional 
residential shingles and low-slope membranes. The base mineral granules are 100% opaque to UV radiation 
and, therefore, will protect the asphalt coating on the roofing membrane, thus maintaining granule coverage.

CertainTeed’s CoolStar granules are surfaced with a highly reflective ceramic coating to achieve high solar 
reflectance. This ceramic coating has the same chemistry as that used for traditional roofing granules that 
have been used successfully for over a century, demonstrating excellent durability.

Why Other Technologies May Fail
Some manufacturers use artificial granules consisting of fired clay particles with no protective ceramic coating. 
These experimental clay granules have no long-term record of use in roofing products.

1, thus allowing UV rays to penetrate through them to reach 
the asphalt coating underneath which quickly degrades. As the asphalt degrades, the clay granules loosen 
and fall away. Further, there is no documentation that these granules will maintain their solar reflectance 
over time. 

__________________________________________________________________________________

1 Tested according to ARMA Roofing Granule Test Method #9.
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FM Global Property Loss Prevention Data Sheet 1-49 (LPDS 1-49) states:
“The majority of roof covering failures resulting from windstorms involve improperly designed or constructed 
perimeter flashings.” 1 

The perimeter of the roof assembly sustains the highest wind loads during wind events. The proper application 
of woodblocking will serve to strengthen the roof system by providing a strong attachment base for the 
connection of the roof assembly and metal flashings.

Both adhered and systems bonded to mechanically attached base sheets have the advantage of physical bonding 
or attachment to the deck. However, all of these roof assemblies depend on the strength and attachment of the 
woodblocking to resist wind loads placed on flashings and perimeter membranes. The loss of attachment from 
the woodblocking can potentially mean the loss of the roof system, at least at perimeters and corners. 

In general, there are three types of loads that perimeter woodblocking anchors must withstand when securing 
a roof system and perimeter flashings (see Figure 1):

shear load.

Load conditions at the perimeter vary depending on wind speed, perimeter conditions, and substrate material. 

Figure 1 - Loads which woodblocking anchors must withstand

Following recommended guidelines for woodblocking attachment is critical in preventing catastrophic 
damage caused by poorly maintained or improperly installed roof components. If installed correctly, perimeter 
woodblocking can play a crucial role in strengthening and protecting a building’s roof system, no matter what 
design or material is being utilized.
__________________________________________________________________________________

1 Factory Mutual Global Loss Prevention Data Sheet 1-49: Perimeter Flashings.
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Recommendations for Securing Perimeter Woodblocking
Both FM Global Loss Prevention Data Sheet 1-49 and industry standards provide recommendations and 
guidelines on woodblocking construction and attachment. FM Global (FMG) publishes recommendations only 
for concrete, masonry and steel decks in the Loss Prevention Data Sheets.

While industry standard guidelines do address a variety of attachment methods and formulas, they do not 
address safety factors related to specific deck types. Instead, they provide general recommendations for 
spacing and attachment. The phrase most commonly found in guideline specifications is “attachment of 
woodblocking to resist a minimum pull-out resistance of 175 lbf/ft in all directions.” In some specifications, 
this recommendation has been increased to 350 lbf/ft in all directions.

While these guidelines might provide a useful starting formula for attaching woodblocking, the following 
recommendations addressing specific deck types, and based on laboratory and field testing, provide detailed 
guidelines for woodblocking attachment. 

Concrete

20062 or Metro Dade TAS 1053.

For buildings with concrete decks, the fastener design load should not be less than 250 lbf/ft after application 
of a 4:1 safety factor. The pull-over value should not be less than 125% of the design load and, if necessary, 
a larger bearing washer should be utilized to achieve this requirement. A variety of different fasteners and 
anchors can be utilized to achieve these recommendations, though certain conditions, such as concrete 

performance testing to ensure design criteria are being met.

Table 1 - Anchor type, size and spacing criteria for concrete decks

ANCHOR TYPE DIAMETER SPACING

Wedge Anchor 1/2" 40" o.c.

Sleeve Anchor 3/8" 30" o.c.

Threaded Concrete Anchor 1/4" 12" o.c.

Drive Anchor 1/4" 12" o.c.

Spike Anchor 1/4" 12" o.c.

__________________________________________________________________________________
2  ANSI/SPRI FX-1-2006: Standard Field Test Procedure for Determining the Withdrawal Resistance of  

Roofing Fasteners.
3 TAS 105: Test Procedure for Field Withdrawal Resistance Testing.
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Steel

Woodblocking attached to 18 to 22 ga. steel roof deck can be carried out using #14 or #15 diameter threaded 
fasteners. These fasteners have an average withdrawal 460 lbf from 33 KSI, 22 gauge steel decking. The 
industry accepted margin of safety is 1.5:1 with a pull-over value of not less than 125%. 

Where woodblocking  is attached perpendicular to the deck flute, it is recommended that fasteners be 

woodblocking deck and bar joist, spaced not greater than 6'. A #14 type ‘B’ fastener can be installed into a 
pre-drilled hole using a #1 twist drill. The possibility exists that the steel deck is poorly attached to structural 
components, especially on re-roofing projects. The decking can be mechanically attached to the bar joists with 

For those metal decks using light-gauge metal (less than 22 ga.), the following formula can be utilized to 
determine fastener spacing: Xmn × FS = Xfst ÷ MS (Xmn = Minimum withdrawal resistence = Known (1);  
FS = Fastener spacing = Unknown; Xfst = Average fastener withdrawal = Known; MS = Margin of safety = 2). 
As with standard metal decks, woodblocking attached parallel to the ribs should be secured to steel angles, or 
mechanically secured to bar joists using self-trapping or self-drilling fasteners.

“Lightweight” Decks (Gypsum, Tectum, Lightweight Insulating and Cellular Concrete)
Due to the low density of these deck materials and the load combinations they sustain, attaching woodblocking 
to lightweight decks is not recommended. In general, the deck should not be used as an attachment substrate 
unless the chosen anchor can clamp to the underside of the deck or attach to a structural member below, and 
achieve not less than 425 lbf ultimate load.

In order to determine fastener spacing, the following formula with a 4:1 margin of safety should be used: 
Xmn × FS = Xfst ÷ MS (Xmn = Design withdrawal resistance = 250 lbf/lineal foot; FS = Fastener spacing = 
Unknown; Xfst = Average fastener withdrawal resistance = Known; MS = Margin of safety = 4). Toggle bolts 
are not recommended for fastening as they require a large hole for installation and rely on a trunion nut to hold 
the toggle rod to the wing.
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Vertical walls 
Woodblocking can also be attached to vertical walls (See Figure 2). In these cases, the woodblocking should 

a minimum withdrawal resistance value of 800 lbf. Larger diameter threaded concrete anchors or hammer-in 
anchors are preferred in order to draw the blocking tight to the substrate.
 

Figure 2 - Woodblocking attachment to vertical wall
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For many years the United States had numerous model building codes, all of which had differing criteria for 
the calculation of wind loads for low-slope roofing. The lack of continuity created confusion driving specifiers 
to rely on the insurance industry, and in particular, Factory Mutual Research Corp. (FMRC), the primary entity 
in the United States testing and approving roof assemblies with ratings related to wind-uplift, fire and hail 
resistivity. FMRC became the default specification for wind uplift criteria whether the building was insured by 
FMRC or not. The objective of this document is to provide perspective around specifying wind uplift 
requirements.

In 1994, the South Florida Building Code published a new revision of the building code following Hurricane 
Andrew that required roof assemblies to meet the uplift resistance requirements as calculated using ASCE-7, 
the new wind load standard published by The American Society of Civil Engineers and the successor of ANSI 
A58.1. The South Florida Building Code began approving laboratories to run uplift resistance testing using the 
FMRC test criteria, Test Standards 4450 and 4470, as the test protocol. All projects submitted for permit had 
to include wind load calculations and evidence of successful testing at an approved laboratory. Over time, 
these tests were incorporated into a “Notice of Acceptance” that listed the testing at approved laboratories 
and the published testing from both FMRC and Underwriter’s Laboratories.

For the rest of the country, the practice of specifying a FMRC rating, such as FM Class 1-60 or FM Class 
1-90, was commonplace, providing a specifier with some level of assurance that the system had been 
tested for wind uplift resistance. In essence, FMRC became the de facto national standard for wind uplift 
requirements.

During the development of the International Building Code (IBC), this issue was addressed and clarified by 
adopting ASCE-7 as the wind load standard for roofing. Laboratories certified by the International Code 
Council (ICC) – the successor to BOCA, UBC and SBC – began testing roofing assemblies for uplift resistance 
for publication in ICC Evaluation Reports and for evaluation by local building officials. Of course, testing at 
FMRC (now FM Global) and at Underwriter’s Laboratories could also be submitted for evaluation. With the 
50 states adopting the majority of the IBC there was finally a standard for wind uplift testing and evaluation 
throughout the United States. While the South Florida Code differs, the calculation of wind loads is the same 
as the rest of the country. ASCE-7 is updated regularly, and at times may not be synchronized with the 
building code. For example, some jurisdictions may be enforcing the 2009 revision of the IBC when there is 
a 2010 version of ASCE-7. The code in force at the time of permitting will clearly state the version of ASCE-7 
that is currently in force for that particular jurisdiction. 

For non-FM Global insured projects, compliance with the building code simply requires a roof design for 
wind loading to be in compliance with the version of ASCE-7 in force at the time of permitting, and test data 
to confirm the submitted system is in compliance. Note that this will not only require compliance in the field 
but enhanced criteria for perimeters and corners. The test data to support compliance may be in a current 
Evaluation Report, or may be a recent test by a certified laboratory that demonstrates performance. There are 
some jurisdictions that do not require building permits for re-roofing; however, the installer is still obligated 
to install a roof assembly that meets code, including the wind uplift resistance requirements for the specific 
building. The design professional responsible for the project typically completes wind load calculations. 
The requirements in each jurisdiction may vary; therefore it is best to consult your local building official for 
specific requirements. For the current code requirements, please review Section 1504.3 of the 2012 IBC.
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If FM Global insures the structure, or the specifier has used FM Global as the sole criteria for calculating 
wind loads, there is an additional step needed to comply with project documents. As a baseline, all projects 
must meet the ICC requirements noted above; in addition, the project must meet the design criteria for the 
structure outlined in the FM Global Loss Prevention Data Sheet 1-28. This document provides the necessary 
data, when read in conjunction with the FM Global Loss Prevention Data Sheet 1-29, to calculate wind- uplift 
resistance for any project insured by, or specified under FM Global criteria. In many cases, the specifier will 
include in the specification the field, perimeter and corner pressures eliminating the need to complete the 
calculations. If the project is FM Global insured, the calculations and proposed roof system are submitted to 
the FM Global Design Review Desk for evaluation. The reviewer will provide any revisions or modifications in 
writing. It is helpful to include with the project submission the account and index numbers to insure proper 
building identification.

If the structure is not insured by FM Global, but has been used as the basis of design, it is the designer 
of record who will review the submission and compare it to systems approved or accepted by FM Global. 
Approved systems can be found in FM Global RoofNav, an on-line database of approved systems that can 
be accessed by the public after a registration process. RoofNav lists all systems currently approved by FM 
Global and published in their current FM Global Directory. It is important to note that FM Global lists approvals 
using ratings of 1-60, 1-75, 1-90, etc. The “1” is a designation for a Class 1 assembly as designated in Test 
Standards 4450 and 4470. This “Class” addresses both the roof assembly and the roof deck. The numeric 
designation (60, 75, 90, etc.) is the calculated wind uplift pressures with a 2:1 margin of safety applied. 
Therefore, a system listed as a “60” system can be utilized for projects where the roof field pressures are 
calculated to be 30 psf or less. The margin of safety is the criteria established in the test protocol, which 
acknowledges the differences between the laboratory and field environments.

FM Global can also assist, responding to both email and telephone inquiries. It is important to bear in mind 
that these services are typically provided for any project insured by FM Global.

Notwithstanding a specification requirement to comply with FM Global, the building code requirements within 
the jurisdiction must be met. CertainTeed has hundreds of roof assemblies tested and listed by certified 
testing laboratories FM Global and Underwriter’s Laboratories. CertainTeed Technical Services can assist in 
identifying roof assemblies that meet specific project requirements whether built-up, modified bitumen, self-
adhered or a hybrid system. 

CertainTeed Commercial Roofing has designed and tested systems for over 50 years, amassing approvals 
and listings for hundreds of systems utilizing both CertainTeed and CertainTeed-accepted accessories. Our 
Technical Service representatives can assist in identifying the right systems for every project need.
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