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INTRODUCTION 
Firestone Buiding Products supplies RESISTA insulation boards and ISOGARD™ HD cover boards as part of 
a comprehensive range of products for the construction industry.

The present document has been developped to provide professional installers with advice on the correct 
use, storage, handling and installation of these products in flat roof applications with limited slope (<20°).

Thermal insulation boards play a very important role in the performance of roof assemblies. They are primarily 
used to improve the thermal comfort of the building. In combination with a properly installed vapor control 
layer, they also serve to control water vapor condensation, contribute to the fire performance of the roofing 
system and provide a firm, smooth, stable and compatible substrate for the roofing membrane.

Because of their interaction with other roof components, a good roof design and a correct installation of 
the insulation boards are essential for the performance of the roofing system. Roofing contractors should 
therefore have a good knowledge of the design considerations of Firestone Building Products insulation and 
cover boards and their storage, handling and application conditions.

The information in this document has been developped as a general guide for professional installers. 
It will help them select the most appropriate product, identify a suitable method of attachment and, in 
consequence, design and install a safe and durable roof assembly.

Nevertheless, it remains the responsibility of the installer to verify that the designed roof build-up meets local 
standards and requirements for wind uplift and fire performance. We therefore recommend - in addition to 
the information in this document- to refer to wind uplift test results and certificates of the roofing membrane 
suppliers, in order to verify if the designed assembly is technically feasible.

Finally, we strongly recommend contacting our technical department or one of our official representatives for 
assistance with estimations, thermal calculation, design of tapered solutions or any other technical advice in 
case of doubt or when the application conditions of the project differ from the conditions described in this 
document.

© Firestone Building Products EMEA, 2022. All rights reserved.
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1. PRODUCTS
Please refer to the table below for an overview of the RESISTA insulation and ISOGARD™ HD cover board 
product range. Ask your local Firestone Building Products representative for product availability in your region.

PRODUCT DESCRIPTION TYPE EDGE FINISHING DIMENSIONS

RESISTA AK

Closed-cell 
polyisocyanurate 
insulation board, 
laminated on both 
sides to a gastight 
multi-layered 
aluminium complex 
facer.

FLAT

Thickness:  
ranging from 30  to 240 mm

Size: 
600 x 1200  mm - 1200 x 1200 mm - 1200 x 2400 mm

TAPERED
Thickness :
 30 / 55 - 55 / 80 - 80 / 105 - 105 / 130 - 130 / 155

Size : 1200 x 1200 mm

RESISTA MG

Closed-cell 
polyisocyanurate 
insulation board, 
laminated on both 
sides to a mineral 
coated glass fiber 
facer.

FLAT

Thickness :
 ranging from 30  to 240 mm

Size: 
600 x 1200  mm - 1200 x 1200 mm - 1200 x 2400 mm

TAPERED
Thickness : 
30 / 55 - 55 / 80 - 80 / 105 - 105 / 130 - 130 / 155

Size: 1200 x 1200 mm

ISOGARD HD cover board

Thin, high-density, 
closed-cell 
polyisocyanurate 
cover board, 
laminated on both 
sides to a mineral 
coated glass fiber 
facer.

FLAT
Thickness : 12.7 mm

Size: 1200 x 2250 mm

Table 1 - Product overview
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2. APPLICATION CONDITIONS

2.1 Applicability
RESISTA insulation boards and ISOGARD HD cover boards are specifically designed for application in warm 
(non-ventilated) flat roofs with a slope of less than 20°.

RESISTA insulation boards, both flat and tapered, are available with alu-kraft (AK) and mineral coated fiberglass  
(MG) facers. ISOGARD HD cover boards are supplied exclusively with a MG facer. Use Table 2 and consult the 
notes below to identify the applicability of the selected board. Make sure that the board is compatible with 
the covering roofing system.

ROOFING MEMBRANE ATTACHMENT RESISTA MG RESISTA AK ISOGARD HD

SINGLE PLY ROOFING SYSTEMS (EPDM, TPO, PVC, etc)

Ballasted A A NA

Mechanically fastened with metal plates or plastic sleeves A A A

Mechanically fastened with induction welding plates A A* A

Adhered with cold-applied adhesive (compability with adhesive 
needs to be confirmed by adhesive or membrane manufacturer)

A A*** A

BITUMINOUS ROOFING SYSTEMS

Ballasted A A NA

Fully adhered with cold-applied bituminous adhesive A A A

Partially adhered with hot bitumen or torch A NA NA

Two layer system with:
• first layer cold adhered or mechanically fastened with metal 

plates**
• top layer torched or installed with cold-applied bituminous 

adhesive

A** A** A**

NOTES : 
A: APPLICABLE
A*: APPLICABLE, but verify compatibility of induction method with facer.
A**: first cold adhered layer min 2.6 mm thick, no open flame directly on AK facer.
A***: not approved for use under EPDM without backing material
NA: NOT APPLICABLE

Table 2 - Product applicability

All boards should be installed with the branded facer facing upwards in fully adhered roofing systems. Make 
sure boards are correctly positioned to ensure an optimum wind resistance.
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2.2 Deck and upstand requirements
RESISTA insulation boards can be installed over all most commonly applied structural roof decks and upstands, 
provided they meet with local standards, are structurally sound, properly installed and offer an acceptable 
finishing substrate.

Acceptable decks are in-situ poured concrete, pre-cast concrete elements with and without pressure layer 
(screed), lightweight concrete slabs, profiled steel decks, sandwich panels and wooden decks (timber, 
plywood, OSB). Acceptable upstands are masonry, metal, concrete and wood. Please refer to local codes for 
minimum required properties.

Roof decks and upstands that serve as base for mechanical attachment should provide a minimum pull-out 
resistance. Therefore, site pull-out tests need to be conducted on thin steel decks (< 0.7 mm), sandwich 
panels, thin concrete, degradable wooden decks and substrates where doubt exists about their quality. In 
those situations, use of a specific fastening system may be required.

Profiled steel decks 

• Deck thickness should be min. 0.7 mm to ensure a solid base for mechanical attachment.

• The profile should be considered to define an optimum distribution and layout of fastening plates.

• Specific attention should be paid to the installation. In order to obtain a stable and level substrate for 
the insulation, make sure that the metal deck is installed:

- without tension

- with limited deflection (max 1/200 of span)

- assuring a uniform distribution of loading (shranking, etc)

• Roof decks should be correctly detailed, providing a continuous support by installing:

- supporting profiles at perimeters and around skylights

- reinforcement plates at roof penetrations (drains)
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• Improve the airtightness of the deck by closing gaps at roof edges and penetrations with appropriate 
filling material, such as foam.

• Verify that there is no ponding water on the deck prior to the installation of the vapor control layer and 
insulation boards.

In-situ poured concrete

Specific points that require attention are dryness of the concrete and condition of the finished substrate 
(roughness, cohesion).

• Concrete should be solid, dense and properly cured.

• Concrete should be airdry and provide:

- sufficient cohesion at the top surface in case the following layer is to be adhered.

- a minimum pull-out in case the covering roofing system is to be mechanically anchored. Mechanical 
attachment in screeds is not allowed.

• The finishing substrate should be level and smooth. Tolerances (a,b) should be within the requirements of 
local codes. Irregularities must be grinded flush and gaps in the substrate should be filled up with grout.

• Wood nailers or steel profiles of the same height as the insulation should be installed at roof edges and 
at roof openings to serve as an insulation stop and to provide a solid base for mechanical anchoring.
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Pre-cast concrete

Specific points that require attention are moisture level in the concrete (particularly critical in lightweight 
concrete), installation (level) and airtightness.

• Concrete should be airdry and provide:

- sufficient cohesion at the top surface in case the covering layer is to be adhered.

- a minimum pull-out in case the covering roofing system is to be mechanically anchored.

• The finishing substrate should be level. Tolerances (c) should be within the requirements of local codes 
and differences should be levelled out using a screed.

• Joints that are not tongue and groove system and gaps in the substrate and at the perimeter should be 
filled with grout. This will result in an airtight deck and improve the smoothness of the substrate.

• Wood nailers or steel profiles of the same height as the insulation should be installed at roof edges and 
at roof openings to serve as an insulation stop and to provide a solid base for mechanical anchoring.

Wooden decks

• Acceptable materials are timberwood, plywood (exterior grade) and OSB (exterior grade).

• Materials should have a minimum thickness of 18 mm.

• Boards should be fully supported at all edges and fastened with appropriate fixings.

• The finishing substrate should be level. Tolerances (d) should be within the requirements of local codes.
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2.3 Substrate requirements
Substrates to be covered with RESISTA insulation boards and ISOGARD HD cover boards should meet the 
general requirements listed below.   

Substrates to be covered with a vapor control layer may require a more specific preparation. Refer to the 
installation instructions of the vapor control membrane supplier for specific requirements.

Substrates that serve as a base to adhere RESISTA insulation boards should provide adequate conditions for 
adhesion. Critical substrates include concrete (where the removal of the cementitious skin at the top surface 
is sometimes required) and existing bituminous membranes with chippings.

STRUCTURALLY SOUND

Substrates need to provide minimum conditions for a secure attachment of all 
components of the covering roofing system (vapor control layer, insulation, cover 
board, roofing membrane).

LEVEL

Substrates should be sufficiently level. This is particularly important for roof 
assemblies over pre-cast concrete slabs without screed or wooden decks. Refer to 
local codes for minimum acceptable tolerances.

SMOOTH

Substrates should be smooth. Refer to local codes for minimum acceptable 
tolerances. Observe that requirements may also vary in function of the installation 
method (use of adhesive, bitumen).

DRY

Substrates should be dry. A non-destructive test can be used to evaluate the moisture 
content. 
Ponded water, snow, frost and ice must always be removed prior to installation of the 
roofing system. Moisture on insulation boards cannot be dried up using a torch.                  

CLEAN

Heavy dirt, loose and foreign materials and dust must be removed with a hard-
bristled brush
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2.4 Tapered insulation

Finished substrates should be designed providing a fall for positive drainage, as per local codes, to avoid 
ponding water at drain outlets and roof penetrations. The use of tapered insulation may be a solution when 
the roof structure does not provide adequate slope.

There are many different tapered insulation designs possible, even for a simple roof. The parameters of 
the project determine which design is the best option. We deliver the tapered roof design based upon the 
information provided and according to one of the designs illustrated below:

4-way slope drainage

Figure 1 - Drainage without gully board Figure 2 - Drainage with gully board

When applying this design, rainwater is guided directly to the drains/gullies, using 4 slopes. This design is 
preferred whenever possible, since it will avoid ponding water on the roof. 

The use of a flat board around the drain facilitates the assembly and improves the flexibility of the design, 
since drains do no longer have to be positioned in a grid of 1200 mm x 1200 mm to ensure effective drainage 
(see Fig. 2).

Pay attention to provide proper flashing height as per local code requirements at upstands, parapets, roof 
edges, windows, doors and around penetrations. It may also be required to use fasteners with different 
lenghts, in case insulation, cover board or roofing membrane are to be mechanically fastened.
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Valley drainage

Figure 3 - Valley drainage Figures 4 - Crickets

When applying a valley design, rainwater is not guided directly to a drainage point but, as the name implies, 
into a valley. This design can be applied if drainage with 4 slopes would result into a too complex design. 
Crickets may be used between drains.

The following information is required to prepare a tailor-made tapered roof design:  

• Roof plan (or sketch) with all relevant and accurate dimensions

• Location of drains with dimensions

• Roof build-up

• Required U-value of roof

• Flashing heights at doors, windows and roof penetrations

• Drainage type
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2.5 Re-roofing requirements
A thorough inspection is required for every re-roofing project to define and correct all deficiencies prior to the 
installation of RESISTA insulation boards or ISOGARD HD cover boards. Contractors should always inspect 
the condition of the roof deck and upstands and evaluate if they provide structural integrity and adequate 
conditions for attachment. 

Roof decks should always be inspected to determine their capacity for taking the additional weight of the new 
system. This includes the additional loads that occur during installation and storage of the products.

The most important decision to be made in re-roofing projects is often whether the existing roof has to be 
replaced (tear-off) or repaired (recover). Below we list the principal activities that are to be considered in either 
situation. 

Tear-off

Base of decision: provide a 100% sound substrate for the new roofing system.

Principal activities:

• The existing deck need to be assessed for its pull-out resistance.

• Errors of slope and poor drainage should be corrected.

• Metal decks that are corroded and severly damaged should be replaced.

• Wet concrete decks need to have the possibility to dry out; gaps and deflections should be corrected as 
per requirements.

• Wooden and other degradable decks should always be examined for their dryness; wet or unsound parts 
must be replaced by new materials.

• Implement a good strategy for tear-off and installation of the new system, so that construction traffic is 
directed away from the new installation and roof drainage systems are never blocked. New roof areas 
adjacent to tear-off areas should be protected from contamination and damage.
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Recover

Base of decision: eliminate defects of the existing roof to assure an acceptable performance of the new 
system.

Principal activities:

• A thorough inspection is required to evaluate the moisture content of the existing roof and the condition 
of all its components, including roof deck, vapor control layer, insulation, roofing membrane and their 
method of attachment.

• The existing deck needs to be assessed for its pull-out resistance.

• Errors of slope and poor drainage should be corrected.

• Existing roofing membranes may remain in place when they are basically sound, rot-free and not saturated 
with water.

• In case the new roofing system is to be adhered, verify if there is sufficient cohesion with and inter-ply 
adherence of the underlaying system.

• Blisters on bituminous roofing membranes should be cut open to let the existing roof dry out.

• Wet or degraded insulation should be replaced.
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2.6 Vapor control 

Vapor control layers are an essential element of the roofing system. Uncontrolled movement of air and 
moisture can result in condensation, in particular in buildings with high occupancy and intense production of 
humidity. This may reduce the thermal performance of the roofing system and jeopardize the durability of its 
components. 

The need for a vapor control layer, as well as its type and position in the roof assembly  depends on several 
conditions such as external and internal climate of the building, moisture content in the roof construction, 
characteristics and moisture resistance of roof components, roof slope, etc.

Vapor control layers can also serve as air barriers and, as a result, limit the heat loss by convection and reduce 
the wind load (pumping effect) on roofing membrane and insulation boards from inside.

A condensation analysis should be made in accordance with local codes and based upon local climate 
conditions to define the required Sd value of the vapor control layer and the minimum thickness of the thermal 
insulation. The GLASER-method is a relatively simple calculation method that is commonly applied.

It is important to assure the airtightness of the roof assembly to avoid wind creating a “pumping effect”. This 
can be done by:

• Installing a vapor control layer membrane (Class 1 or higher).

• Installing RESISTA insulation boards with a gastight aluminium-kraft facer (AK) and rebate edges. Boards 
must be installed on a level and smooth substrate to allow a tight fit and the proper sealing of the joints.

• Sealing the joints between the elements of the roof deck.
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CLASSIFICATION  Sd - Value (m) MATERIAL

Class 1 Sd ≥ 2 m  - Sd < 5 m Polyetylene foil ( thickness 0.2 mm) with overlaps of min 100 mm 

Class 2 Sd  ≥ 5 m - Sd < 25 m Polyetylene foil ( thickness ≥ 0.2 mm) and aluminium laminates
Thin bituminous membranes  (weight 1.6 kg /m²)

Class 3 Sd  ≥ 25 m - Sd < 200 m Bituminous membranes (APP, SBS or oxidized bitumen) with minimum 
thickness of 3 mm

Class 4 Sd  ≥ 200 m Bituminous membrane with alu-foil reinforcement (thickness 3 mm)
V-Gard membrane ( Sd = 1500 m)

NOTES: 
Sd is the equivalent vapor diffusion thickness of a material. An Sd-value of 1 m corresponds with the vapor resistance of a layer of air with a thickness of 1 m.
Materials with Sd-values exceeding 200 m can be considered vapor barriers.  

Table 3 - Vapor control categories

Re-roofing of existing roofs that are installed over dry and airtight concrete decks do not require the 
installation of a vapor control layer for buildings where the average annual vapor pressure within the building is 
pi > 1500 Pa.

The Sd value of RESISTA AK insulation boards with rebate edges can, in some countries, be considered 
similar to the Sd value of a Class 1 vapor control layer when installed on a level and smooth substrate that 
results in tight fitting of the boards.

Mechanical perforation of the vapor control layer is not allowed on buildings with an average annual vapor 
pressure is pi > 1500 Pa (WTCB).
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2.7 Board thickness
The thickness of the RESISTA insulation boards should be defined based in function of the following criteria:

Required thermal performance of the roof assembly

Figure 5 - Heat flow through insulation material

In case of a new roof, the total roof assembly should achieve a minimum U-value as indicated by local codes. 
The U-value of the roof assembly should be calculated in accordance with local standards and as per definitions 
of the European norm EN ISO 6946. 

In case of renovation (new layer of insulation added on top of the existing membrane), the new insulation has 
to achieve a minimum R-value as indicated by local codes.

The information below briefly describes the calculation method and explains the values and formulas that are 
commonly used.

λ-value
The lambda value ( λ- value) refers to the thermal conductivity of a material and is an indication to what extent 
a material conducts heat or, in other words, how efficiently this material insulates. The λ-value of a material 
indicates the quantity of heat (Watt) that is conducted through 1 m² of material, with a thickness of 1 m, when 
the difference of temperature between the opposite surfaces of the material equals 1°K. 

Lambda values are expressed in W/mK. The lower this value, the better the material insulates.

The λ-value of an insulation material used in calculations is a ‘declared value’. This value is indicated by the 
symbol λD.

R-value
The R-value or ‘thermal resistance’ is a measure used in construction to indicate the insulating value of a 
building component (roof deck, thermal insulation, cover board, roofing membrane) or layer (air, etc). R-values 
are expressed in m² K/W and are calculated using the following formula:

R = d /λ (m² K/W)
d: layer thickness
λ: λ-value of material

High R-values represent a better insulating performance.

The R- value of an insulation material is calculated using the λD. This value is indicated by the symbol RD.
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Total R-value
The Total R-value or ‘total heat resistance’ of a roof assembly indicates the insulating value of the total roof 
assembly and is calculated using the following formula:     

RT = Rsi + ∑ Ri + Rse

Rsi: Heat resistance of air layer at the roof ceiling (inside building) (=0.10 m² K/W)
Rse: Heat resistance of air layer at top surface of roofing membrane (outside building) (=0.04 m² K/W)
∑ Ri: Sum of heat resistances of all different roof components, calculated using previous formula for R-value

U-Value
The U-value indicates the thermal performance of a building element (roof or wall) and is called ‘thermal 
transmission coefficient’. It expresses the heat flow (in Watt) passing through 1 m² of a building structure, 
when the difference between the two surrounding temperatures equals 1°C. U-values are expressed in W/m² 
K. The lower this coefficient, the better the structure insulates. 

The U-value of a roof build-up can be calculated using the following formula:

U (W/m² K) = 1/ RT

This value needs to be corrected as per local standards taking into consideration heat losses caused by:

• Poor installation, joints, interruptions of insulating layer (correction factor Δ Ug)

• Type of attachment and density of fasteners (correction factor Δ Uf)

Uc = U + Δ Uf + Δ Ug (W/m² K)

Outcome of vapor control analysis
In case of renovation, a minimum thickness of insulation is also required to avoid interstitial condensation.

Type of support
The thickness of the insulation, as defined by thermal calculation, is the minimum required thickness for a fully 
supported board (on a continuous substrate). This may need some adjustment when installing over a profiled 
steel deck.

Figure 6 - Critical thickness in function of flute span Figure 7 - Acceptable overhang

As a general rule, RESISTA insulation boards should have a minimum thickness of at least 1/3 of the flute 
span (b). The flute span for ISOGARD HD cover boards should not exceed 67 mm.

Overhang (o) of RESISTA insulation boards is only allowed for boards with a thickness (d) > 50 mm and the 
overhang may not exceed 110 mm.

When two layers of insulation boards are specified, it is recommended to install the thickest board on top to 
achieve the best wind uplift performance. Overhang and critical thickness are in a multiple layer of insulation 
defined by referring to the thickest board.
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2.8 Installation methods
RESISTA insulation boards and ISOGARD HD cover boards can be installed with one of the following methods:

INSTALLATION METHOD DESCRIPTION

LOOSELY  LAID
This method is only applicable in ballasted roofing systems when 
the boards are immediately covered with roofing membrane 
and ballast. 

ISOGARD HD cover boards cannot be installed loosely laid.

MECHANICAL ATTACHMENT WITH FASTENING PLATES OR 
SLEEVES
Boards are mechanically fastened to the substrate (deck or upstand) 
with an approved  combination of fasteners and either fastening plates 
or plastic sleeves. This method is commonly used in assemblies where 
the roofing membrane is either mechanically fastened or fully adhered. 
In case of multiple layers, only top boards should be fastened.

MECHANICAL  ATTACHMENT WITH INDUCTION WELDING 
FASTENING PLATES
Both insulation and roofing membrane are mechanically fastened 
to the substrate (deck or upstand) with an approved combination of 
fasteners and induction welding fastening plates. In case of multiple 
layers, only top boards are mechanically fastened. If required, 
additional insulation fasteners should be installed.

BONDING WITH PU-FOAM ADHESIVE
This method is suitable on projects where perforation of the roof deck 
or vapor control layer is not allowed, to improve the thermal 
performance of the roofing systems, or in situations  where mechanically 
fastening into the deck is not practical. This method can also be applied 
to adhere the top layer.

BONDING WITH BITUMINOUS COLD-APPLIED ADHESIVE 
Boards are partly adhered to the substrate (deck or upstand) with 
a bituminous cold-applied adhesive. The adhesive is applied in beads 
or covers the complete surface.

Table 4 - Installation methods
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INSTALLATION METHOD DESCRIPTION

BONDING WITH HOT BITUMEN 
Boards are partly or fully adhered to the substrate (deck or upstand) with hot 
bitumen (max. temperature 180°C). Boards require a minimum thickness of 80 
mm. This method is only applicable for boards with MG facer. Adhesion of a 
second layer with hot bitumen is not allowed.

Table 4 - Installation methods

Installers must take into consideration the following aspects to define an appropriate attachment method for 
RESISTA insulation and ISOGARD HD cover boards:

• Roof assembly

• Roof deck condition (structural integrity, load bearing capacity, fastener pull-out value, airtightness, etc.)

• Finishing substrate (roughness, cohesion, adherence, etc.)

• Performance of attachment system (mechanical fastening, adhesive, ballast)

• Required thermal performance (U-value, thermal bridges, etc.)

• Installation conditions (ease of application, speed, efficiency)

• Vapor control (required performance, acceptable degree of perforation) 

• Wind uplift requirements 

• Fire performance requirements 

• Weather conditions 

• Use and service life of the roof

Note that not all the attachment methods described above are applicable for all boards. Refer to Table 5 to 
verify the compatibility of the method of attachment with the selected board.         

ROOF DECK / SUBSTRATE RESISTA MG RESISTA AK ISOGARD HD

Concrete L - MF - MF(I) - FA - BA - HB L - MF - MF(I)* - FA - BA MF - MF(I) - FA - BA 

Profiled steel L - MF - MF(I) - FA L - MF - MF(I)* - FA          MF - MF(I) - FA              

Wood L - MF - MF(I) - FA - BA L - MF - MF(I)* - FA - BA MF - MF(I) - FA - BA

Existing bituminous membrane, VCL L - MF - MF(I) - FA - BA - HB L - MF - MF(I)* - FA - BA MF - MF(I) - FA - BA

Single ply membrane L - MF - MF(I) L - MF - MF(I)*             MF - MF(I)              

NOTES : 
L: loosely laid
MF: mechanically fastened with metal plates /sleeves
MF(I): mechanically fastened with induction welding plates
(*) : verify compatibility of induction method with facer
FA: adhered with PU-foam adhesive (maximum size 1200 x 1200 mm)
BA: adhered with bituminous cold-applied adhesive
HB: adhered with hot bitumen

Table 5 - Applicability installation methods

Installers should select a suitable system (products) that meets with local codes and with the requirements of 
the project to attach RESISTA insulation boards and ISOGARD HD cover boards.
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Loosely laid
This method can be applied to install RESISTA insulation, provided the boards are covered the same day with 
roofing membrane and held in place with ballast. This method cannot be used to install ISOGARD HD cover 
boards.

Use ballast of adequate size and weight to provide proper protection against wind uplift. Refer to the table 
below and to local codes to identify suitable ballast materials.

TYPE OF BALLAST DESCRIPTION

Smooth, river-washed aggregate with rounded edges without 
broken pieces. 
Nominal 16/32 .
Follow local codes of design to apply correct weights.

Crushed stones free of excessive fractures of sand or foreign 
substances. 
Follow local codes of design to apply correct weights.

Concrete pavers with smooth trowel finish. 
Follow local codes of design to apply correct weights.

Table 6 - Ballast requirements

Mechanical attachment
The applicability of mechanical fastening systems is regulated in Europe by ETA-07/0013. Pull-out tests have 
to be carried out and use of specific fasteners has to be considered in case of re-roofing projects or when 
substrates provide doubtful conditions for attachment; i.e. on wood, thin steel, concrete and sandwich panels. 

Always refer to the technical literature of the fastening system supplier for updated data regarding use and 
performance.

Installers should consider the following aspects to select a suitable fastening system: 

• Compatibility of fastener and substrate (drilling point, size and thread)

• Compatibility of fastening plate and board (minimum size, shape, material)

• Compatibility of fastener and fastening plate (pull-through, diameter)

• Minimum fastener pull-out value

• Minimum fastening plate thickness

• Expected service life (corrosion protection) 

• Ease and speed of installation

• Minimum fastener length

Refer to Table 7 for general recommendations for fasteners that are commonly applied on steel decks and 
wood.
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FASTENER DECK TYPE DESCRIPTION Min. Ø 
(mm) REQUIRED PROPERTIES

Profiled steel

Wood

Case hardened carbon 
steel screw with coating 
for corrosion protection. 
Standard hexagon head and 
self drilling point. Low thread 
for applications on hard 
insulation and cover boards.                                                        
Suitable to fasten in steel and 
wooden substrates.

4.8

Minimum pull-out value
Characteristic pull-out on steel (0.75 mm) >1350 N
Corrosion resistance min. 15 Kesternich cycles 
Check pull-out values on thin steel and wooden 
decks to verify consistency.

Profiled steel

Wood

Case hardened carbon 
steel screw with coating 
for corrosion protection. 
Mushroom head with 
Torx drive or cross recess 
and self drilling point.                                                          
Suitable to fasten in steel and 
wooden substrates.

4.8

Minimum pull-out value
Characteristic pull-out on steel (0.75 mm) >1350 N
Corrosion resistance min. 15 Kesternich cycles   
Check pull-out values on thin steel and wooden 
decks to verify consistency.

Wood

Case hardened carbon 
steel screw with coating 
for corrosion protection. 
Countersunk head with Torx 
drive or cross recess. Fin pitch 
thread with fine self drilling 
point for applications on 
wooden substrates.

4.8

Minimum pull-out value
Corrosion resistance min. 15 Kesternich cycles  
Check pull-out values on wooden decks to verify 
consistency.

Table 7 - Fastener requirements

Refer to Table 8 for general recommendations for fastening plates that are commonly applied. Select plates 
or washers that are compatible with the fastener and provide sufficient clamping to the RESISTA insulation 
boards or the ISOGARD HD cover board. 

FASTENING PLATE DESCRIPTION Min. Ø 
(mm) REQUIRED PROPERTIES

Round fastening plate with flat underside or small 
identation. Plates are made of case-hardened steel 
with anti-corrosion protection (zinc).

70

Minimum thickness fastening plates
flat (1.0 mm - profiled ( 0.75 mm)
Corrosion protection (Min. 15 Kesternich cycles)   
Size central hole has to be compatible with diameter 
of fastener
Profiled plates should provide a shape that is 
compatible with fastener head

Round plastic washer with telescopic design. Suitable 
to reduce termal bridges and for attachment of thicker 
layers of insulation.

75

Acceptable plastics are: Polypropilene, polyethylene, 
and polyamide. Use of polypropilene washers is not 
recommended in colder climates.
Verify the compatibility between fastener and washer

Round fastening plate with profile. Plates are made 
of case-hardened carbon steel or stainless steel and 
the topside is coated with a thermoplastic membrane 
(TPO, PVC) for welding.

80

Plates can only be supplied from a recognized supplier. 
Check always the compatibility with the roofing 
membrane for welding.
Make sure the diameter of the central hole is 
compatible with the diameter of the fastener 
(Min. 6.8 mm)

Square fastening plate with flat underside or small 
identation. Plates are made of case-hardened steel 
with anti-corrosion protection (zinc).

65 x 65

Minimum thickness fastening plates
flat (1.0 mm - profiled ( 0.75 mm).
Corrosion protection (Min. 15 Kesternich cycles).
Size central hole has to be compatible with diameter 
of fastener.
Profiled plates should provide a shape that is 
compatible with fastener head.

Table 8 - Recommended fastening plates
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Use metal plates or plastic washers of appropriate size and shape to transmit the wind uplift forces of the 
board in a secure way to the fasteners. Use of plastic sleeves with telescopic design is recommended to 
secure thicker boards, in order to minimize thermal losses. It is also recommended on roofs that will receive 
extra weight/ballast (green roofs) or where intense roof traffic is expected.

The use of metal fastening plates and fasteners may result in a lower thermal resistance of the roofing system 
and may therefore have to be corrected either by installing a thicker layer of insulation, using plastic sleeves 
or applying an adhesive system.

Bonding with PU-adhesive

Installers should be aware that there are significant differences in performance between PU-adhesives and 
should therefore consider the following aspects when selecting an adhesive: 

• Compatibility of the adhesive with the substrate

• Technical literature of the supplier for updated data regarding use and performance

• Wind test results

• Certificates of roofing membrane suppliers

• Tests on site

• Application conditions

We recommend consulting the technical literature of the adhesive supplier for appropriate instructions 
regarding the performance and application of the adhesive.

Bonding with cold-applied bituminous adhesive or hot bitumen
RESISTA insulation boards and ISOGARD HD cover boards can also be installed with cold-applied bituminous 
adhesive in bituminous roofing systems.

Only RESISTA insulation boards with MG facer can be installed with hot bitumen.
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2.9 Wind design

Installers should always refer to the results of wind uplift tests and verify the certificate of the roofing membrane 
supplier in order to build a roof assembly that meets local wind requirements. Taking into consideration 
that wind codes and calculation methods differ from country to country, wind design should be made in 
accordance to the following steps: 

STEP 1

Wind loadings and actual wind pressures have to be assessed in the different areas of the roof, in accordance 
with local codes and taking into account the following aspects:

Figure 8 : Wind zones : Field area (1-2); Perimeter area (3) and Corner area (4)

• Wind speed (refer to wind maps to define maximum wind speed)

• Building location (region, topography of surroundings, proximity of high buildings, hill side)

• Building dimensions (height, length, width)

• Height of upstands

• Roof assembly (air permeability)

• Wall openings and the possibility of additional positive internal pressure



26

STEP 2

The design value Qr (wind resistance) of the RESISTA insulation boards or ISOGARD cover board (layer to 
be attached) should be defined in function of the method of attachment. Follow the instructions described 
below.

Mechanical attachment
In assemblies where roofing membranes are mechanically fastened, insulation fastening patterns have to be 
designed independently from requirements for membrane securement, with the exception of assemblies 
where the induction welding method is applied and fastening patterns are designed to secure both roofing 
membrane and insulation.

• Determine the design value Qr of the selected fastener. This value should be defined from the characteristic 
pull-out values of the fastener after applying correction factors that take into account the characteristics 
of the substrate and the type of application.

- Pull-out fastener (Ø 4.8) on steel deck (0.75 mm) = 1350 N

- Applied correction factor (safety): 3 * (refer to local codes)

- Qr fastener: 1350 /3 = 450 N

• Define the number of fasteners per board for each individual roof area. The number of fasteners should 
be in compliance with the designed wind load, fastener pull-out, size and thickness of the top board and 
must take into consideration the roof build-up as per local codes.  

Use Table 9 as a guidance to define the wind loading on the different layers of the roof assembly. The design 
considerations in Table 9 are based on studies of the Belgian WTCB on roofing systems with and without a 
vapor control layer. Installers can use this information as guidance, but they still need to verify if it meets local 
code requirements.

Roof assemblies that are installed over airtight substrates are not exposed to additional wind loads as a result 
of positive pressure within the building. Roof decks without joints (including at upstands and at roof edges) 
like in situ-poured concrete decks can be considered airtight. Roof decks with joints, such as metal decks, pre-
cast concrete decks without screed and wooden decks can be made airtight by sealing (or filling) the joints or 
installing a vapor control layer. Use of insulation boards with rebate edges may also improve the airtightness 
of the roofing system and reduce the wind load on roofing membrane and insulation.
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PERMEABILITY 
INSULATION 

SYSTEM

FULLY ADHERED 
ROOFING SYSTEM

ATTACHMENT 
INSULATION

MECHANICALLY 
FASTENED 

ROOFING SYSTEM

ATTACHMENT 
INSULATION

AIR-OPEN

100 % of TOTAL WIND LOAD 
W has to be considered  
W = 1.3 x q x (Cpe - Cpi) 

INSULATION BOARDS WITH 
STRAIGHT EDGES - SYSTEM 
WITHOUT VAPOR CONTROL 
LAYER

Number of fasteners per board:
N = W / Qr (fastener) with 
a minimum number per board 
as indicated on Table 10

INSULATION BOARDS WITH 
STRAIGHT EDGES - SYSTEM 
WITHOUT VAPOR CONTROL 
LAYER

Number of fasteners per board:
N = minimum number per 
board as indicated on Table 10

AIRTIGHT

100 % of TOTAL WIND LOAD 
W has to be considered  
W = 1.3 x q x (Cpe - Cpi) 

50 % of TOTAL WIND LOAD W 
has to be considered
W = 1.3 x q x (Cpe - Cpi) 

INSULATION BOARDS WITH 
STRAIGHT EDGES INSTALLED 
OVER LOOSELY LAID VAPOR 
CONTROL LAYER or VCL WITH 
WIND RESISTANCE < WIND 
LOAD 

Number of fasteners per board:
N = W / Qr (fastener) with 
a minimum number per board 
as indicated on Table 10

INSULATION BOARDS WITH 
STRAIGHT EDGES INSTALLED 
OVER LOOSELY LAID VAPOR 
CONTROL LAYER or VCL WITH 
WIND RESISTANCE < WIND 
LOAD 

Number of fasteners per board:
N = 0.5 x W / Q (fastener) with 
a minimum number per board 
as indicated on Table 10

AIRTIGHT

100 % of TOTAL WIND LOAD 
W has to be considered
W = 1.3 x q x (Cpe - Cpi) 

50 % of TOTAL WIND LOAD W 
has to be considered
W = 1.3 x q x (Cpe - Cpi) 

INSULATION BOARDS WITH 
AK FACER AT BOTH SIDES, 
REBATE EDGES AND AIRTIGHT 
JOINTS

Number of fasteners per board:
N = W / Qr (fastener) with 
a minimum number per board 
as indicated on Table 10

INSULATION BOARDS WITH 
AK FACER AT BOTH SIDES, 
REBATE EDGES AND AIRTIGHT 
JOINTS

Number of fasteners per board:
N = 0.5 x W / Q (fastener) with 
a minimum number per board 
as indicated on Table 10

AIRTIGHT*

100 % of TOTAL WIND LOAD 
W has to be considered; there 
is no internal pressure
W = 1.3 x q x (Cpe) 

INSULATION BOARDS 
INSTALLED OVER FULLY 
ADHERED VAPOR CONTROL 
LAYER WITH ADHERED SEAMS 
- WIND RESISTANCE VCL ≥ 
WIND LOAD W= 1.3 x q (Cpe 
- Cpi)

Number of fasteners per board: 
N = W / Qr (fastener) with 
a minimum number per board 
as indicated on Table 10

INSULATION BOARDS 
INSTALLED OVER FULLY 
ADHERED VAPOR CONTROL 
LAYER WITH ADHERED SEAMS 
- WIND RESISTANCE VCL ≥ 
WIND LOAD W= 1.3 x q (Cpe 
- Cpi)

Number of fasteners per board:
N = minimum number per 
board as indicated in Table 10

(*) : Can only be considered in case connections at upstands and around roof penetrations are airtight

Table 9 - Design considerations for mechanical attachment
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Always provide a minimum number of fasteners per board, independent of the result of the wind uplift 
calculation, to ensure dimensional stability. Refer to Table 10 for specific recommendations.

RESISTA INSULATION BOARD ISOGARD HD 
COVER BOARD

THICKNESS (mm) 600 mm x 1200 mm 1200 mm x 1200 mm 1200 mm x 2400 mm 1220 mm x 2250 mm

MECHANICALLY FASTENED ROOFING MEMBRANE

12,7 NA NA NA 8

30 4 4 6 NA

50 2 4 6 NA

> 50 2 4 6 NA

FULLY ADHERED ROOFING MEMBRANE

12,7 NA NA NA 12

30 4 8 16 NA

50 4 6 12 NA

> 50 4 5 8 NA

Table 10 - Minimum fastening requirements 

Figure 9 - Example of fastening patterns in different roof areas

Distribute the fastening plates in a uniform way over the board for each roof area. Refer to the installation 
section for specific details of fastening patterns. 
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Bonding with PU-foam adhesive

Always use the results of wind uplift tests and the certificate of the applied roofing membrane as a basis for 
design. The roof should present a similar build-up as the assembly that has been tested in accordance with 
local codes for wind loading.

The design values for wind resistance (Qr) for RESISTA insulation boards and ISOGARD HD cover boards listed 
on the table below are given as guidance and are based on wind uplift results of roof assemblies applying a 
two-component foam adhesive and a safety coefficient of 1.5. Contact our technical department for specific 
details about roof assemblies that have been tested.

SUBSTRATE ATTACHMENT METHOD Qr-VALUE (Pa)

CONCRETE RESISTA AK (100 mm thick, 600 x 1200 mm)  FIRESTONE TWIN PACK (2-comp. 
PU-adhesive)  Adhered 300 mm o.c.  3666

WOOD (Multiplex) RESISTA AK (100 mm thick, 600 x 1200 mm)  FIRESTONE TWIN PACK (2-comp. 
PU-adhesive)  Adhered 300 mm o.c. 3666

Table 11 - Qr values RESISTA AK with Twin Pack

Compare these values with the wind uplift performance of the respective roofing system. Results may differ in 
function of the roofing system. Refer to the certificate of the membrane supplier for correct information and 
use the lowest value as a design value.
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Figure 10 - Example PU-adhesive beads in different roof areas

Apply the adhesive onto the substrate in beads. Refer to the installation section for specific details of 
application patterns for each roof area.

Attachment with ballast
Ballast should be in each roof area of adequate size and weight. Weight should be at least equal to 
the calculated wind load, in case the insulation is 100% loosely laid.

Weight of ballast should be at least equal to the difference between the total wind load and the wind resistance 
of the existing roofing system, in case the ballast serves to improve the wind resistance of the existing roof.

Bonding with bituminous products
Refer always to wind test results and certificates of the roofing membrane supplier to design the roofing 
system and to define the Qr. The roof assembly should be similar as the certified bituminous roofing system.
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2.10 Fire performance 

When looking at fire behavior, there are two relevant classifications:

• Reaction to fire classification as per standard EN 13501-1, based on testing in accordance with standard EN 
ISO 11925-2 and related to the combustibility and ignitibility of a material on its own. RESISTA insulation 
boards and ISOGARD HD cover boards obtain a reaction to fire classification “E” for all thicknesses.

• Roofing systems as per standard EN 13501-5 based on testing in accordance with CEN technical 
specification CEN/TS EN 1187. This test classifies the ability of the roof build-up to prevent external fire 
(coming from an adjacent building) from penetrating the roof and/or spreading across its surface. In this 
test, all aspects of the roof assembly - including roof deck, vapor control layer, insulation, separation 
layers, method of attachment and slope - are considered.

Refer to the certificates of the membrane suppliers’ obtained ratings or consult our technical department for 
specific details on the composition and fire ratings of our roof assemblies. 
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3. STORAGE, HANDLING AND PROTECTION

General 
RESISTA insulation boards and ISOGARD HD cover boards and accessories for attachment should always be 
stored, transported and handled in dry conditions. 

Installers should take effective measures to protect RESISTA insulation boards and ISOGARD HD cover boards 
against moisture (rain, snow, ice, hail, mist) and wind during storage, transport and handling until they are 
installed and covered with roofing membrane. Following the recommendations in this section should help 
prevent damage to the products.

RESISTA insulation boards and ISOGARD HD cover boards are typically sold in bundles composed of a 
number of boards dependent upon their thickness. Tapered boards are supplied with a roof plan and indicated 
numbering. 

RESISTA bundles are protected by a plastic shrink wrap. This factory packaging is intended for handling in the 
manufacturing plant, during transport, warehouse storage and temporary storage on the roof. It should not 
be considered as an effective protection from the elements for an extended period. Keep bundles protected 
by the additional stack packaging film as long as possible.

Spacers are attached on the bottom of each stack to facilitate handling.
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Storage
Material delivery should be carefully coordinated with the roof application schedule to minimize outdoor 
storage. It is not recommended to store products outdoors for extended periods.

All products should be delivered and stored in their unopened packaging bearing their identification until 
ready for installation. It may be important for efficient use (i.e. tapered boards). 

Products on the jobsite that will not be installed within two weeks should be stored indoors in a dry, well 
ventilated warehouse. We recommend stacking RESISTA insulation board bundles maximum 2 stacks high 
(+/- 5m) and ISOGARD HD cover boards maximum 8 bundles high.

When short-term outdoor storage is necessary, whether at grade or on the roof deck, the following precautions 
should be observed:

• Place the bundles on raised pallets or platforms at least 75 mm clear of the ground and store flat. If 
possible, pallets should be placed on a finished surface rather than on dirt or grass.

• When storing products on the roof, verify that the deck or substructure are not temporarily overloaded. 
Make sure that bundles are firmly attached and closed in windy conditions. 

• Insulation should be kept dry at all times. Boards that have become wet are considered damaged and 
should not be used.

• Keep boards away from sparks and open flames.

Ambient temperatures are mainly critical for foam adhesives. Always consult the technical information sheet 
of the product prior to use. Do not allow the adhesive to freeze and do not store it in direct sunlight or at 
temperatures exceeding 35°C. In case of cold weather, store adhesives at moderate temperatures (15°C - 
25°C) for 24 hours prior to use and apply at 5°C and rising or higher.     

Handling
Being aware of proper handling techniques helps to avoid damage to property and equipment, as well as to 
the RESISTA and ISOGARD HD products being handled.

Exercise care when using forklifts or pallet trucks to prevent breaking or crushing the board edges and 
surfaces. Remove stacks and bundles from the truck with proper equipment. Pushing stacks or bundles off the 
edge of the truck or “rolling” them across the roof deck must be avoided.

Protection
Avoid excessive traffic during roof construction on roof surfaces that are completed. Although RESISTA 
insulation boards are designed to withstand limited foot traffic, protection from damage by construction traffic 
and/or abuse is extremely important. Roof surface protection should be organized in areas where storage and 
staging are planned and heavy or repeated traffic is anticipated during or after installation (frequency of more 
than once per month).

ISOGARD HD cover boards or other types of cover board such as plywood can be used in roof assemblies 
that require additional protection to RESISTA insulation boards. Installers should ensure that the cover board 
used is compatible and meets with specified fire, wind and code requirements.



34

4. INSTALLATION 

4.1 Substrate preparation
Do not start the installation of RESISTA insulation boards or ISOGARD HD cover boards until all substrates 
to be covered are properly checked and prepared as per the requirements listed in Chapter 3. Substrates to 
be considered are: roof deck and upstands, vapor control layer or existing roofing membrane (in case of re-
roofing). 

Install only on substrates that are dry, clean, smooth and free of sharp edges, loose and foreign materials, oil, 
grease, dust, corrosion or any other contaminants. 

Repair damaged substrates. Substrates should provide a continuous support and be level and smooth.   

RESISTA insulation boards and ISOGARD HD cover boards should always be installed in dry weather 
conditions. All substrates to be covered with these boards should remain dry until the installation of the 
roofing membrane is complete.

Installers should therefore install only as many boards as can be covered by roofing membrane on the same 
day or before the onset of inclement weather.
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Refer to Table 12 for specific topics that need to be adressed prior to starting the job, depending on the 
method that will be used to attach the RESISTA insulation boards or the ISOGARD HD cover boards.

ATTACHMENT METHOD SPECIFIC TOPICS FOR PREPARATION 

MECHANICAL 
ATTACHMENT

• Do a pull-out test on critical and questionable 
substrates

• Organize and verify adequate power supply.
• Use appropriate fastening equipment in good 

condition.
• Check fastener length.
• Provide appropriate drill bits in case pre-drilling is 

required.

BONDING

• Do an adhesion test to the substrate 
• Do adhesion tests using foam adhesives and a 

piece of RESISTA insulation board.
• Use appropriate dispensing equipment in good 

condition.
• Verify storage conditions of adhesives and substrate 

conditions prior to application.

Table 12 - Specific topics for preparation in function of attachment method

Boards that have become wet, damaged, cupped, or bowed should be replaced before the installation of the 
roofing membrane.

Check all voids between roof deck and upstands at perimeters, skylights and around roof penetrations. Make 
sure they are filled up to assure, if required, the airtightness of the roofing system. 

Verify the installation of the vapor control layer and check that it is turned up at upstands and around 
penetrations to an appropriate height, as per local standards. Check also if the installation is properly sealed 
at roof penetrations. Repair any damage and correct where needed, as per requirements.

Clean all substrates to be covered with a stiff broom to remove loose and foreign materials, dust and any 
other contaminants. Make sure the substrate is dry, so no moisture or heavy dirt is entrapped under the 
RESISTA insulation boards or the ISOGARD HD cover boards.

Local codes may require installing RESISTA insulation boards by compartments to improve the wind uplift 
resistance of the roof assembly, facilitate the identification of leaks or simplify detailing at roof drains.

Each compartment should be covered as soon as possible with roofing membrane to avoid water infiltration, 
exposure and damage, and should be completely sealed before the end of the working day. By connecting 
roofing membrane and vapor control layer, each compartment is temporary closed. 
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4.2 Installation - general
Never install more boards than can be covered by roofing membrane on the same working day or before the 
onset of inclement weather.

Boards should always be installed with staggering joints lightly butted. Spacing between adjoining boards 
should be limited to maximum 5 mm (ISO 6946). There should be no gaps at abutments. Boards with rebate 
edges should be installed on a flat substrate so that joints are perfectly butted. 

Boards should also be installed as flat as possible. Differences in height between adjoining boards should be 
limited to 3 mm.

In case of a fully adhered roofing membrane, RESISTA AK insulation boards should be installed with the 
branded facer facing upwards. RESISTA MG insulation boards and ISOGARD HD cover boards should be 
installed with the printed side down.

On profiled steel decks, boards should be installed with the long edges perpendicular to the corrugation lines 
of the deck. Short edges should end as much as possible (depending on the deck profile) on top of flutes for 
bearing support. Refer to the illustrations below to organize a correct layout.

Figures 11 - 12 - 13 - Recommended installation on profiled steel decks
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On plywood, OSB and on pre-cast concrete elements, the joints between boards should not coincide with 
the joints of the deck elements.

In situations where multiple layers of insulation are specified, all layers should be installed in the same way, 
but each layer should offset a minimum of 150 mm in relation to the previous layer. Joints should not coincide 
with each other, as illustrated below.

Figure 14 - Recommended installation on plywood, OSB and pre-cast concrete - a≥150 mm - b≥150 mm

Cut RESISTA insulation boards and ISOGARD HD cover boards to fit closely at penetrations, upstands and 
around skylight curbs. Boards can be cut by using a fine-toothed saw or by scoring them with a sharp knife, 
followed by snapping the board over a straight edge and cutting the facer on the other side. Make sure to 
trim the board accurately in order to make close-butting joints.

Boards should always have a minimum size to ensure secure attachment with a minimum number of fixings 
that are evenly distributed. It is recommended to use pieces with a minimum width of 300 mm.

Fill all gaps between boards and upstands or between boards and roof penetrations with a suitable filler 
material to eliminate termal bridges. Excess of filler material should be cut flush with the top surface of the 
boards.

On bituminous roofing systems, it is common practice to install wedges in the angle change at the base of 
upstands and curbs.

It must be a common working practice to cover insulation boards with roofing membrane before the completion 
of each working day or whenever the installation is interrupted for an extended period of time. Always make 
an effective temporary seal to prevent water penetrating into the roofing system.

Equally, it is good roofing practice to remove and replace all boards that have become wet or that are broken, 
crushed, warped or buckled.

The roofing crew must follow strict work and safety procedures to protect their health and safety, as well as 
the wellbeing of others. Installers should also take precautions when working in windy conditions. Please refer 
to the Safe Use instructions for more details.
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4.3 Installation - tapered boards  

Install boards as indicated on the tapered roof design made by our technical department. Each board has a 
reference number.

Boards can be installed using either a one-layer or a multiple-layer system.

One-layer system
This system is usually used on smaller roofs. Slope is built by installing the boards in following sequence, as 
indicated on the roof plan.

Figure 15 - One-layer tapered roof plan

Multi-layer system
Since tapered boards are limited in height, it is common practice to build the slope of larger roofs with a 
combination of flat and tapered boards. Flat boards that are installed as infill are indicated on the roof plan 
with “F”. Tapered boards with infill board are indicated on the roof plan by a number (+1, +2, etc.).
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Boards in a multi-layer system can be installed according to one of the following options:

• System F2 applies a 50 mm thick flat board after every second tapered board. This system is used 
on smaller roofs or when a limited number of tapered boards with different heights are available. The 
installation is more complicated, as more layers have to be installed. However, any tapered roof can, in 
principle, be made using this system (Figure 16).

Figure 16 - System F2

• System F4 applies a 100 mm thick flat board after every fourth tapered board. This system is used on 
larger roofs to minimize the number of layers (Figure 17).

Figure 17 - System F4

• System F5 applies a 125 mm thick flat board after every fifth tapered board. Compared to System F4, this 
system further reduces the number of layers (Figure 18).

Figure 18 - System F5

To facilitate installation, flat boards used as infill for tapered boards are marked on the roof plan with F2, 
F4 or F5 (depending on the build-up system). 
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For System F5, the roof slope is therefore built as illustrated below:

F 
F 

F 
F 

F 

Figure 19 - System F5 (first row)

F 
F 

F 
F 

F 

Figure 20 - System F5 (second row)

After each fifth tapered board with maximum height (130/155) install an infill using 125 mm thick flat boards 
(marked in dark grey) to support the following row of tapered boards.

Pay attention to install covering boards with staggered joints, as illustrated.
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Typical tapered plan
Refer to the roof plan below as a reference for the installation of the boards.

Figure 21 - Typical tapered plan (KG-KF-KH are valley boards) 
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Valley and ridge boards
Tapered boards can be cut and composed to create a valley or a ridge. Use two rectangular tapered boards 
measuring 1200 x 1200 mm and cut four triangles. Combine these cut boards as illustrated to form boards 
that can be applied either in valleys or at ridges. 

Figure 22 -Valley boards

Figure 23 - Ridge boards
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4.4 Mechanical attachment

The following instructions apply to roofing systems where RESISTA insulation boards and ISOGARD HD cover 
boards are mechanically fastened to the roof deck or upstand. This also includes induction welding roofing 
systems.

Board installation
Install RESISTA AK insulation boards (either flat or tapered) always with the branded facer facing upwards in 
applications where the roofing membrane is to be fully adhered.

Fastener length 
Make sure fasteners have the appropriate length. Please refer to the fastener manufacturer guidelines for 
specific information on minimum penetration or embedment requirements. Note that in case of re-roofing, 
the thickness of the existing roofing system has to be added.

Number of fasteners
Check the number of fixations per board. Make sure that in each wind zone the top layer (multi-layer 
insulation system) is fastened as per requirements. Refer to the outcome of the wind uplift calculation and the 
recommendations of the roofing membrane supplier.

Verify also if the boards are fastened with a minimum number of fasteners (dimensional stability).

When a second layer of insulation is helpful (i.e. windy conditions, roof slope), it may be required to fasten the 
first layer using one fastener per board.



44

Fastener layout patterns (wood - concrete)
Position fastening plates on the board (top board in case of multiple layers) and verify that the density of the 
fastening plates is in accordance to wind design. Always check that the boards are attached with a minimum 
number of plates to ensure dimensional stability.

Organize an evenly distributed layout of fastening plates. 

Use the illustrations below as guidance on decks where boards have a continuous support (wood and concrete).

Fastening patterns (board size 600 x 1200 mm)

2 fasteners per board (2.7/m²) 4 fasteners per board (5.5/m²)

5 fasteners per board (6.9/m²) 6 fasteners per board (8.3/m²)

8 fasteners per board (11.1/m²)

Figures  24.1 - 24.2 - 24.3 - 24.4 - 24.5
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Fastening patterns (board size 1200 x 1200 mm)

4 fasteners per board (2.7/m²) 6 fasteners per board (4.1/m²) 7 fasteners per board (4.8/m²)

8 fasteners per board (5.5/m²) 9 fasteners per board (6.25/m²) 10 fasteners per board (6.9/m²)

12 fasteners per board (8.3/m²) 14 fasteners per board (9.7/m²) 16 fasteners per board (11.1/m²)

Figures 25.1 - 25.2 - 25.3 - 25.4 - 25.5 - 25.6 - 25.7 - 25.8 - 25.9
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Fastening patterns (board size 1200 x 2400 mm)

6 fasteners per board (2/m²) 8 fasteners per board (2.7/m²) 9 fasteners per board (3.1/m²)

12 fasteners per board (4.1/m²) 14 fasteners per board (4.8/m²) 16 fasteners per board (5.5/m²)

18 fasteners per board (6.2/m²) 20 fasteners per board (6.25/m²) 24 fasteners per board (8.3/m²)

26 fasteners per board (9/m²) 28 fasteners per board (9.7/m²) 32 fasteners per board (11.1/m²)

Figures 26-1 -26.2 - 26.3 - 26.4 - 26.5 - 26.6 - 26.7 - 26.8 - 26.9 - 26.10 - 26.11 - 26.12
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Fastener lay-out pattern (steel deck)
As an even distribution of fasteners is usually more complicated on profiled steel decks, we recommend 
positioning the plates in accordance with the following principles: 

• Fasteners can only be anchored in the flutes of the deck.

• As board dimensions do not always match with the deck profile, the positioning of the fastening plates 
may change.

• Fastening plates have to be evenly distributed and in a symmetrical way.

• Distance between the fastener and the edge of the board has to be minimum 100 mm.

• Distance between fasteners has to be minimum 200 mm.

Fastener installation

Use proper tools with sufficient power and load speed (rpm) to ensure an efficient installation. 

Always verify that the load speed of the tool is in accordance with the instructions of the supplier of the 
fastening system and that all fastening tools have a consistent power suply during installation.

Install the fastener without over-driving to firmly attach the fastening plate or tube washer to the top surface 
of the insulation board. Fasteners should be installed in a vertical position. On profiled steel decks, fasteners 
should always be anchored in the flutes of the deck to assure a secure attachment.

CORRECT UNDERDRIVEN OVERDRIVEN

Figures 27 - 28 - 29

Fasteners must be tight enough so that the fastening plates do not turn or wobble. Under-driving the fasteners 
will result in loose plates with insufficient clamping force and a protruding fastener head. Over-driving on steel 
decks will result in a deformation of the deck. It will also result in cupping of the plate and damage of the 
board. Fastening plates should not be visibly deformed and should not visibly damage the facer of the board. 
Fastener heads should lay flush with or under the top surface of the fastening plate.

On concrete decks where pre-drilling is required, make sure to clean the pre-drilled holes prior to installation 
of the fastener and use the appropriate drill bit size.
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4.5 Attachment with PU-foam adhesive

The following instructions apply to roofing systems where RESISTA boards and ISOGARD HD cover boards 
are adhered to either roof deck, upstand, vapor control membrane or existing roofing membrane using a 
1 or 2-component PU adhesive. This method can also be applied to adhere tapered insulation or a second 
layer of insulation.

Board installation
Only use boards with a maximum size of 1200 x 1200 mm. Install the boards always with the branded facer 
facing upwards (or printed side facing down for MG boards).

Adhesive application instructions
Always check the instructions of the adhesive supplier, as there are different products on the market, each with 
a different formulation and therefore with different foaming and application conditions. Only use adhesives 
with proven wind test results and supplied by an approved supplier.

Dispensing equipment
If specific dispensing equipment is required, use appropriate tools, use a clean nozzle and check the equipment 
prior to use.

Adhesive test
Always perform a trial at the start of each working day. The performance of the adhesive should be periodically 
checked during the day to verify that there is sufficient rise, adhesion and mating (contact) of the boards. Use 
a piece of RESISTA insulation board or ISOGARD HD cover board to verify the conditions of adhesion.

Verify that proper mixing (for two-component adhesives), set-up and overall adhesion of the board to the 
substrate is achieved before proceeding. Start application only when conditions allow and trials indicate a 
successful adhesion.
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Foam adhesives cannot be applied on dirty, wet or damp substrates. Avoid applications on uneven substrates 
or substrates with loose materials (i.e. existing bituminous membranes with loose chippings) to ensure a good 
adhesion between the insulation board and the substrate.

Adhesive application
Apply the adhesive in beads onto the substrate either in parallel or in a serpentine pattern. Beads should be 
evenly spaced. Distance between beads should be in accordance to the specification of the adhesive supplier 
and wind uplift requirements. Refer to the figures below for guidance on application patterns.

Figure 30 - Parallel pattern Figure 31 - Serpentine pattern

Do not allow the adhesive to skin over and install the boards with the long edges perpendicular to the 
direction of the beads.

Follow the instructions of the adhesive supplier to ensure full embedment and adhesion. The curing process 
depends on temperature and weather conditions.
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4.6 Attachment with ballast

The following instructions apply to roofing systems where RESISTA insulation boards are attached to the roof 
deck with ballast. Note that this method cannot be used to secure ISOGARD HD cover boards.

Board installation 
Install only as many RESISTA insulation boards as can be covered and made watertight with roofing membrane 
during the same working day. Make sure that all boards are installed with staggering joints lightly butted. 
There should be no gaps at abutments.

Prior to being covered with roofing membrane, boards may be held in place using either temporary ballast, 
mechanical fixations (one per board) or PU-adhesive.

Ballast application
Cover all boards as soon as possible with roofing membrane and ballast. Use of temporary ballast may be 
required to prevent lifting of the membrane and shifting of the boards. Do not pile up or locally concentrate 
ballast to avoid overloading the roof structure.

Install the ballast over the roof area as per wind uplift requirements. If gravel/crushed stone is used, make sure 
that the roofing membrane is completely covered.
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4.7 Attachment with bituminous products

The following instructions apply to roofing systems where RESISTA insulation boards or ISOGARD HD cover 
boards are adhered to either roof deck, upstand, vapor control membrane or existing roofing membrane. 
This method is only applicable in bituminous roofing systems and cannot be used to bond a second layer of 
insulation.

Board installation
Use boards with a maximum size of 1200 x 1200 mm.

RESISTA AK insulation boards and ISOGARD HD cover boards can only be adhered with a bituminous cold-
applied adhesive, while RESISTA MG insulation boards can also be adhered using hot bitumen. 

Application bituminous products
Since there are many cold-applied bituminous adhesives (each with different properties and application 
conditions), we recommend to verify always the compatibility of the adhesive with the substrate and the 
insulation board facer.

Use of hot bitumen is not recommended for bonding on steel decks (rapid cooling down of bitumen). It is also 
not recommended to apply hot bitumen on timberwood (leakage of bitumen).

Hot bitumen should have a maximum temperature of 180°C.

Follow the instructions of the supplier regarding use and application of bituminous products.

Apply the adhesive (or bitumen) either fully or partially covering the substrate. The quantity of adhesive (or 
bitumen) and application (fully or partially) depend on the type of substrate and the required wind uplift 
resistance in the respective wind zone.

Make sure to cover at least 50% of the roof substrate in case of partial adhesion. When applying hot bitumen, 
it is recommended to apply a minimum of 1.5 kg per m².
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5. INSPECTION
The installation of RESISTA insulation boards or ISOGARD HD cover boards needs to be inspected 
systematically during the working day. Any errors in installation need to be rectified prior to the installation of 
the roofing membrane.

The table below has been developed as a checklist and guidance to assist installers in achieving a quality 
installation.

ITEM TO BE INSPECTED REQUIREMENT

1 - JOBSITE ORGANIZATION

MATERIAL STORAGE Material is well protected and stored in dry conditions. There are no loose unprotected boards on the job.

SAFETY As per local codes.

CLEANLINESS There are no debris, dirt or foreign objects on the roof surface that can jeopardize the quality of the installation.

POWER SUPPLY Adequate supply, connecting cables with appropriate section, protection and length.

TOOLS AND EQUIPMENT Appropriate fastening tools. All tools must be in good condition.

2 - USE OF MATERIALS

RESISTA INSULATION BOARD

Facer is compatible with the roofing system.

Board size is adapted to the roofing system.

On profiled steel decks, board thickness is adapted to the flute span.

MECHANICAL FASTENING SYSTEM

Fasteners are compatible with the substrate, are of sufficient length and provide pull-out resistance as per wind uplift 
calculation.

Fastening plates or washers have minimum size, appropriate shape and are compatible with the fasteners.

ADHESIVE SYSTEM Adhesive is compatible with the substrate and the type of board. In case of doubt, do an adhesion test.

3 - SUBSTRATE CONDITION

  GENERAL Substrates to be covered provide adequate conditions for installation.

4 - VAPOR CONTROL LAYER (VCL)

TYPE On concrete substrates, installation of a VCL  is required (VCL type as per local requirements).

FLASHING HEIGHT There is sufficient height above the top surface of boards, as per local codes.

SEALING VCL is properly adhered against upstands and roof penetrations with proper sealing at the top.

5 - RESISTA INSULATION BOARD

GENERAL ASPECT 

Boards are installed with staggered joints, closely butted. Spacing between boards should be max. 5 mm.

Boards are installed with long edges perpendicular to flutes of the deck and acceptable overhang.

Boards have a minimum size (width of 300 mm).

When wood nailers or steel profiles are used, the top surface of the boards lays flush with them.

Boards lay flat, providing a level and smooth finishing substrate for installation of the roofing membrane. Differences 
in height should be max. 3 mm

Boards lay with apropriate facer upwards, in case of a fully adhered roofing membrane.

SECOND LAYER In case of multiple layers, each layers is installed with appropriate offset.

Table 13 - Checklist for inspection
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ITEM TO BE INSPECTED REQUIREMENT

AT UPSTANDS / ROOF PENETRATIONS Boards are installed nice and tight. Gaps are filled with appropriate filler material.

TAPERED BOARDS Boards are installed as per roof plan.

MECHANICALLY ATTACHED

Boards are fastened with the required density of fastening plates (as per minimum requirements an.d wind design)

Fastening plates are evenly distributed as per designed fastening patterns.

Fastening plates lay flat, with sufficient clamping effect. Fasteners are vertically positionned without overdriving or 
underdriving. Board facer is not damaged by the fastening plate. Fastening plates are not deformed or loose.

BONDED
Boards lay flat, providing a level and smooth finishing surface without significant differences in height.

Boards are firmly secured to the substrate, not loose.

BALLASTED Boards are secured with sufficient temporarily ballast.

6 - CONDITION OF FINISHED SUBSTRATE

GENERAL Dry, clean and level, without loose objects. There are no wet, buckled, warped or damaged boards.

Table 13 - Checklist for inspection
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This document is meant only to highlight Firestone’s products and specifications. Information is subject to change without notice. All 
products and specifications are listed in approximate weights and measurements. For complete product and detail information, please 
refer to the technical information posted on www.firestonebpe.com. Firestone takes responsibility for furnishing quality materials which 
meet Firestone’s published product specifications. As neither Firestone itself nor its representatives practice architecture, Firestone 
offers no opinion on and expressly disclaims any responsibility for the soundness of any structure on which its products may be applied. 
If questions arise as to the soundness of a structure or its ability to support a planned installation properly, the owner should obtain 
opinions of competent structural engineers before proceeding. Firestone accepts no liability for any structural failure or for resultant 
damages and no Firestone Representative is authorized to vary this disclaimer.
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