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Section 07 21 13

2011-08-15
Rigid Board Insulation

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.


Use this Section to specify requirements for rigid board insulation, excluding roof deck insulation and insulation which is part of an exterior insulation and finish system or curtain wall system.  Specify roof insulation in applicable roofing Section.  Specify insulation for exterior insulation and finish systems and curtain wall systems in separate Sections.

This Master Specification Section contains:

.1
This Cover Page

.2
LEED Notes and Credits

.3
Data Sheet - General

.4
Data Sheet - Wall Insulation Requirements

.5
Specification Section Text:

1.
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1.1
Related Work Specified in Other Sections

1.2
Reference Documents

1.3
Administrative Requirements

1.4
Submittals

1.5
Quality Assurance

1.6
Delivery, Storage, and Handling

1.7
Site Conditions

2.
Products

2.1
Insulation

2.2
Board Dimensions and Shape

2.3
Fasteners

3.
Execution

3.1
Installation of Insulation

3.2
Installation of Fasteners

3.3
Insulation Schedule

LEED Notes:
The GREENGUARD Environmental Institute (GEI)( http://www.greenguard.org/), has established standards to define building materials with low chemical and particle emissions for indoors, such as VOC content and formaldehyde.  Some rigid fibre insulation manufacturers have products that are Indoor Air Quality Certified, including Owens Corning, BASF, Johns Manville, Roxul, CertainTeed.
LEED Credits:
Contribution towards potential LEED credits may be available in this section: 

.1
Some rigid fibre insulation products have recycled content which will contribute to MR 4 – Recycled Content.

.2
Some products are manufactured regionally which may contribute to MR 5 – Regional Materials.

SPECIFYING INSULATION TYPES AND THICKNESSES

This Section includes several different types of rigid insulation.  For most typical above grade wall and soffit applications, several types are assumed to perform equally, provided thickness is adjusted to compensate for differing thermal insulating performance.  

The Insulation Schedule at the end of this Section should list all acceptable types and thicknesses for each location and should give the Contractor the choice of which type to use.  This approach will prevent the arbitrary exclusion of an otherwise suitable product and ensure the most cost-effective selection.   

Verify that building envelope cavities and details can accommodate insulation types and thicknesses scheduled.  Note that insulation thickness required to achieve a given RSI varies no more than 13 mm.

The requirements of this Section assume substrates are linear.  Curved substrates require special modification of straight insulation, or curved insulation.  Verify feasibility of such modification or availability of curved insulation with manufacturers prior to specifying.

Ensure that drawings use consistent terminology, i.e., only indicate "rigid insulation", and do not indicate thicknesses.

INSULATION AT MOVEMENT JOINTS

Where significant movement in insulation substrates is expected, for example, at joints separating major portions of structure, special details must be developed to ensure continuity of insulation is maintained.  Otherwise, condensation may develop at those locations and the air and vapour seal will be subjected to a greater temperature range.  Where such details are included, add appropriate specification requirements to this Section.  Insulation at these joints should exhibit adequate thermal resistance, must behave elastically over the full anticipated range of substrate movement and resist displacement, whether by movement of the adjoining air and vapour seal or by pressure differentials within the building envelope.

The following schedule summarizes requirements contained in the Alberta Infrastructure 2009 Design Requirements for Buildings, 14th edition (the "Red Book").

Any proposed changes to indicated insulation requirements must be supported by data justifying the change on "an energy, economic and practical basis" and are subject to Alberta Infrastructure approval.  Note that these thicknesses must be adjusted if Alberta natural gas is not the energy source; ensure adjusted thicknesses specified are readily available.

Insulation Type
Thickness (mm)
RSI

North of the 54th Parallel


Over concrete:

Rigid glass fibreboard
76
2.20

Expanded polystyrene, Type 2
76
2.11

Extruded polystyrene, Types 3 & 4
63.5
2.20

Over concrete masonry or steel studs:

Rigid glass fibreboard
63.5
1.84

Expanded polystyrene, Type 2
63.5
1.76

Extruded polystyrene, Types 3 & 4
51
1.77


South of the 54th Parallel


Over concrete:

Rigid glass fibreboard
63.5
1.84

Expanded polystyrene, Type 2
63.5
1.76

Extruded polystyrene, Types 3 & 4
51
1.77

Over concrete masonry or steel studs:

Rigid glass fibreboard
51
1.47

Expanded polystyrene, Type 2
51
1.42

Extruded polystyrene, Types 3 & 4
38
1.32


END OF DATA SHEETS

1.
General

1.1
RELATED Work Specified in Other SECTIONS

SPEC NOTE:  Edit the following to suit project requirements.

.1
[LEED Submittal Forms
Section 01 32 16.]
.2
[LEED Requirements
Section 01 35 18.]

.3
[Environmental Procedures
Section 01 35 20.]
.4
Waste Management and Disposal
Section 01 74 19.
.5
Wall mock-up including work of this Section:
Division 01.

.6
Masonry connectors:
Section 04 20 00.

.7
Non‑rigid fibrous insulation:
Section 07 21 16.

.8
Sheet Membrane Air and Vapour Seal
Section 07 26 00.

.9
Rigid board insulation in exterior insulation and finish systems:
Section [            ].

.10
Rigid board insulation in roof assemblies:
Section [            ].

.11
Rigid board insulation in curtain wall systems:
Section [            ].

SPEC NOTE:  For projects of significant size or complexity and requiring special attention to building envelope performance, consider specifying mock-up of entire wall system in modified Section 01 45 00 ‑ Quality Control, or creating new Section 01 43 39 ‑ Mock-ups. 

1.2
reference Documents

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.

.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM D1248-05
	Standard Specification for Polyethylene Plastics Extrusion Materials For Wire and Cable

	.2
	ASTM D4101-09
	Standard Specification for Polypropylene Injection and Extrusion Materials


.2
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org]


.3
Underwriters Laboratories of Canada (ULC):

	.1
	CAN/ULC-S701-05
	Thermal Insulation, Polystyrene, Boards and Pipe Coverings

	.2
	CAN/ULC-S702-09
	Thermal Insulation Mineral Fibre for Buildings


1.3
Administrative Requirements

.1
Sequencing:

.1
Schedule application of insulation to follow immediately after installation of sheet membrane air and vapour seal and to proceed concurrently with it.

1.3
SUBMITTALS

.1
Comply with requirements of Division 01.

.2
Product Data:

.1
Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00   Submittal Procedures.

.2
Provide [two] [        ] copies of most recent data sheets describing materials' physical properties and include product characteristics, performance criteria, physical size, finish and limitations.

.3
Submit manufacturers' literature for insulation and fastening systems, indicating compliance with specifications.

.4
Provide [two] [        ] copies of MSDS for all products and indicate VOC content for manufacturer’s recommended mastics.

.3
Sustainable Design Submittals:

.1
LEED Submittals: Co-ordinate submittals requirements in accordance with Section 01 35 18 - LEED Requirements.

SPEC NOTE:  Delete submittal item if project is not to attain LEED certification or if Credit MR 4 is not being sought.
.2
LEED Submittals: submit LEED submittal forms for Credit MR 4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following

.1
Recycled Content:  provide listing of products incorporating recycled content.  Include details of percentages of post-consumer and pre-consumer recycled content for materials and products.  Indicate material and product costs.

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 5 is not being sought.

.3
LEED Submittals: submit LEED submittal forms for Credit MR 5 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Regional Materials: provide evidence that project incorporates required percentage [20] [30] % of regional materials/products, showing their cost, distances from extraction to manufacture and manufacture to project site, and total cost of materials for project.

SPEC NOTE: Delete GREENGUARD submittal item if project is not using rigid fibre insulation and/or project is not following this specific certification of low emitting material.

.4
GREENGUARD Submittals: submit documentation of Indoor Air Quality Certified material.
1.5

quality assurance

.1
Certifications:

.1
Polystyrene insulation shall be tested, certified and labelled for conformance with CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Covering, in accordance with, ULC, or other certification program accredited by Standards Council of Canada.
1.6
DELIVERY, Storage, and handling

.1
Delivery and Acceptance Requirements:

.1
Deliver and store materials, undamaged in original wrappings, in a suitable environment.

.2
Storage and Handling Requirements:

.1
Store to protect materials from wind, moisture, sunlight and accidental ignition.

.3
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 - Management and Disposal.
1.7
site CONDITIONS

.1
Install insulation during dry weather conditions.

2.
Products

2.1
INSULATION

.1
Polystyrene, Type 2:  to CAN/ULC-S701.

.2
Polystyrene, Type 3:  to CAN/ULC-S701, Type 3, except thermal resistance shall meet requirements for Polystyrene, Type 4.

.3
Polystyrene, Type 4:  to CAN/ULC-S701.

.4
High-Density Polystyrene:  same as Polystyrene, Type 4, except compressive strength shall be minimum [275] [415] [690] kPa.

SPEC NOTE:  Specify high‑density polystyrene only when engineering analysis indicates insulation is required to support the loading indicated. 

.5
Fibrous Glass:  to CAN/ULC-S702, rigid, and as follows:

.1
Thermal Resistance:  minimum 0.73 m2°C/W per 25.4 mm thickness.

.2
Minimum Density:  45 kg/m3.

2.2
BOARD DIMENSIONS AND SHAPE

.1
Minimum Width:  400 mm.

.2
Minimum Length:  1200 mm.

.3
Thickness:  as indicated in Insulation Schedule.

SPEC NOTE:  Delete following paragraph if not applicable.

.4
Insulation applied to curved substrates shall conform to profile without creation of cavities in, or alteration of density of, insulation boards.

2.3
FASTENERS

.1
Fasteners shall be specifically designed to anchor insulation by frictional resistance within structurally adequate substrates.  They shall be inserted into and compressed against surrounding substrates, either by being driven or screwed, and shall be one of the following types:

.1
Plastic:  with integral shank and head of minimum 45 mm diameter to distribute stresses, of high density polyethylene to ASTM D1248 or high density polypropylene to ASTM D4101.

.2
Carbon Steel or Stainless Steel:  of nail, screw or expansion type, with separate hot-dip galvanized sheet steel or high density polyethylene or polypropylene stress distribution plates of minimum 50 mm diameter or width.

SPEC NOTE:  Coordinate following combination types with Section 04 20 00.  Delete if not applicable.

.3
One of the following combination masonry connectors/insulation fasteners:

.1
Masonry Connectors:  as specified in Section 04 20 00, designed, with or without optional insulation retainer plates, to function as insulation fasteners.

.2
Plastic Wedges:  with locking ribbed surface, designed to secure rigid insulation when installed with ladder type masonry connectors complying with Section 04 20 00 and factory modified to provide rigid anchorage for wedges.

.2
Performance requirements for installed insulation fasteners:

.1
Pullout Resistance:  minimum 200 N, perpendicular to applicable substrates and within temperature range of ‑30°C to +40°C.

.2
Corrosion Resistance:  carbon steel components shall show not more than 15% of the surface rusted, and coatings shall not blister, peel or crack, when tested to Corrosion Test Procedure of Factory Mutual Research Approval Standard, Class I Roof Covers (4470).  

3.
Execution

3.1
INSTALLATION OF INSULATION

.1
Install insulation boards horizontally.  Offset vertical joints minimum 300 mm.  

.2
Over gypsum sheathing and stud framing at 400 mm o.c., locate vertical joints at mid-point between studs. 

SPEC NOTE:  Where sheathing is gypsum board and spacing of studs exceeds 400 mm, specify board joints centred over studs.  If applicable, coordinate with masonry connectors functioning as insulation fasteners to ensure connectors have insulation retainer plates at least 75 mm in diameter.

.3
Install tightly against dry substrate.  Provide continuity of thermal protection to building elements and spaces.

.4
Cut and trim insulation neatly to fit around corners and penetrations.  Take care to prevent cutting sheet membrane air and vapour seal. 

.5
Butt joints tightly.  Deform board edges as required to maintain tight butt joints at insulation fasteners and other penetrations located at board joints. 

3.2
INSTALLATION OF FASTENERS

.1
Secure all above grade and partially above grade insulation boards with fasteners, anchored to substrates capable of providing specified fastener pull-out performance.  Do not anchor to gypsum sheathing.

SPEC NOTE:  Delete reference to gypsum sheathing in above clause if not applicable.

.2
Install fasteners following fastener manufacturer's recommendations for type of substrate, drill bits, edge distance, installation methods, and ambient and substrate temperature conditions.

.3
Space fasteners horizontally at:

.1
maximum 800 mm o.c., and

.2
minimum 100 mm and maximum 200 mm from vertical board joints.

SPEC NOTE:  Delete "minimum 100 mm" from vertical board joints if stud spacing exceeds 400 mm - in that case fasteners will be on vertical joints.

.4
Space fasteners vertically:

.1
at all horizontal board joints and on centre line of board widths, or

.2
at 1/4 of board width from all horizontal joints.

.5
Do not use plastic fasteners in horizontal, suspended installations.

3.3
INSULATION SCHEDULE

SPEC NOTE:  Refer to Data Sheet - Wall Insulation Requirements.  Describe locations in as much detail as necessary to adequately differentiate them.  Ensure that wall assembly can accommodate all thicknesses specified, while maintaining air space design requirements. 

	Location


	Type
	Thickness(mm)

	Walls and soffits

above grade:
	Polystyrene, Type 2

Polystyrene, Type 3

Polystyrene, Type 4

Fibrous Glass


	[76][64][51]

[64][51][38]

[64][51][38]

[76][64][51]

	[Vertical] [and]

[Horizontal]

below grade:


	Polystyrene, Type 4
	25

	[Plazas & decks

above heated

spaces:]


	[[High density] polystyrene,

Type 4] [                 ]
	[25][38][25][38]

	SPEC NOTE:  Specify high-density polystyrene where greater compressive strength is required, based on engineering analysis.



	[              :]
	[         ]
	[    ]




Note:
Where more than one insulation type is specified for a single location, provide any one of the types specified for that location.


END OF SECTION
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