
(Note to Specifier:  This document is intended to help the specifier correctly identify Quad-Lock Insulating Concrete Forming products and their installation and use. The specifier needs to edit this document to fit the needs of specific projects.  Contact a Quad-Lock Representative to help in making the appropriate product selections.  There are Specifier notes throughout the guide specification to assist in the editing of the file to suit the project.)
SECTION 03130
INSULATING CONCRETE FORMS (ICFs)

PART 1 – GENERAL 

1.01 OVERVIEW

· Compliance with Division 1 – General Requirement.

· Supply and installation of Quad-Lock Insulating Concrete forms for structural cast-in-place concrete walls, installation of reinforcing steel bars and placement of concrete within the insulating concrete forms.

· Adequate bracing and scaffolding shall be provided by the installing contractor and shall comply with all applicable codes.

1.02 SCOPE OF WORK
· Furnish all labor, materials, tools and equipment to perform the installation of Quad-Lock insulating concrete forms as manufactured by Quad-Lock Building Systems Ltd. 7398 - 132nd Street Surrey, B.C. V3W 4M7 – Canada; Tel.: (604) 590-3111 Fax: (604) 590-8412 in its plants in the USA and Canada. 
· Furnish all labor to install the steel reinforcing bars, placement of concrete into the insulating concrete forms and final cleanup.
1.03 MATERIALS/PRODUCTS INSTALLED BUT NOT SPECIFIED OR SUPPLIED UNDER THIS SECTION

· Reinforcing steel or steel fiber reinforcement
· Concrete

· Hold-downs and anchors

· Bolts, sleeves, inserts, and hangers
· Window and door rough openings
· Utility penetrations and sleeves
1.04 ALTERNATES 

· Unless otherwise approved by engineer or architect, alternate materials shall not be accepted. Alternate materials are materials not specified within this document. 

1.05 RELATED SECTIONS
(Specifier Note: ADD/DELETE/MODIFY the Section Numbers and Titles to correspond with specific project requirements.  Related Sections to be added may include exterior wall finish, doors and window specific to project)

· Section 01 50 00 – Temporary Facility and Controls

· Section 03 05 00 – Basic Concrete Materials and Methods

· Section 03 10 00 – Concrete Forming and Accessories

· Section 03 20 00 – Concrete Reinforcement

· Section 03 30 00 – Cast-in-Place Concrete

· Section 03 40 00 – Pre-Cast Concrete

· Section 04 00 00 – Masonry

· Section 05 50 00 – Metals

· Section 06 00 00 – Woods and Plastics

· Section 07 10 00 – Damp-proofing and Waterproofing

· Section 07 11 00 – Damp-proofing

· Section 07 13 00 – Modified Bituminous Sheet Waterproofing

· Section 07 24 00 – Exterior Insulation and Finish System

· Section 07 46 00 – Siding

· Section 07 60 00 – Flashing and Sheet Metal

· Section 08 00 00 – Doors and Windows

· Section 09 20 00–09 30 00 – Portland Cement Plaster (Stucco) and Gypsum Board

· Section 09 70 00 – Wall Finishes / Acoustical Treatments 
1.06 REFERENCES

(Specifier Note: ADD/DELETE/MODIFY the Standards and references to correspond to the specific requirements and geographic location of the project.)

· 2006 International Building Code (IBC) and International Residential Code (IRC), 1995 Uniform Building Code (UBC), UBC, 2004 Florida Building Code (FBC)
· Acceptance Criteria for Stay-In-Place, Foam Plastic Insulating Concrete Form

· (ICF) Systems For Solid Concrete Walls - AC353-07
· PCA 100-2007 (Prescriptive Design of Exterior Concrete Walls for One- and Two-Family Dwellings)
· ASTM C578-01 Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation

· ASTM C203 - Standard Test Methods for Breaking Load and Flexural Properties of Block-Type Thermal Insulation
· ASTM C272 - Standard Test Method for Water Absorption of Core Materials for Structural Sandwich Constructions

· ASTM C303 - Standard Test Method for Dimensions and Density of Preformed Block-Type Thermal Insulation

· ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
· ASTM D635 Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal Position
· ASTM D1621 Standard Test Method for Compressive Properties of Rigid Cellular Plastics.

· ASTM D1929 Standard Test Method for Determining Ignition Temperature of Plastics
· ASTM D2126 - Standard Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging
· ASTM D1761-88 Standard Test Method for Mechanical Fasteners in Wood

· ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials
· UBC 26-3 Standard Room Fire Test 

· ASTM E 96 – Standard Test Methods for Water Vapor Transmission of Materials
· ASTM E119 - Standard test Methods for Fire Tests of Building Construction and Materials
· CSA A23.1 – Concrete Materials and Methods of Concrete Construction

· CSA A23.2 – Methods of Test for Concrete

· CSA A23.3 – Design of Concrete Structures

· CSA S269.3 – Concrete Formwork

· ICC/ICBO #ER-5188 

· CCMC #12914-R 

· Ontario Building Approval #06-09-153

· City of Los Angeles - General Approval #RR 25527

· City Of New York – MEA 71-05-M

· Florida Product Approval - FL10431
· Miami-Dade County: NOA #06-0407.06

· CE European Technical Approval ETA-06/0189

· British Board of Agrement – Evaluation Report Number # 06/4347
· Germany: Zulassung Z-15.2.205 vom Deutschen Institut für Bautechnik, Berlin (Anlagen)

· Romania: Aviz Tehnic 1-44/15.07.2004 of CTPC-1; Agrement Tehnic 008-01/049-2004 
· Bahamas: MOW&U/BC/24/14

· South Africa: SABS Report No. 2538/1357/07

· Analysis of Thermal Properties of Quad-Lock by Ecotope

· ACI 301– Standard Specification for Structural Concrete

· ACI 318 – Building Code Requirements for Reinforced Concrete

· ACI 332 – Guide to Residential Cast-in-Place Concrete Construction

· ACI 347 – Guide to formwork for Concrete
· ISO 9001:2000 Certification
1.07 SYSTEM DESCRIPTION
· Quad-Lock ICFs consist of two EPS foam plastic boards with slots for injection molded high density polyethylene or polypropylene ties. The ties are not fixed into foam and can be spaced at 12" [305mm] O.C. vertically and at any 2" [51mm] increment horizontally.
· For the ease of siding attachment Quad-Lock also carries the FS Panel which has vertical plastic strips embedded into foam every 12" [305mm] O.C.

· The ties are sized to maintain concrete cavity thicknesses of 3.75" [96mm], 5.75" [146mm], 7.75" [197mm], 9.75" [248mm] or 11.75" [299mm]. Thicker concrete cavities are possible by using a 12" [300mm] Quad-Lock Tie Extender. 
· The EPS panels are 12" [305mm] high by 48" [1220mm] long and either 2.25" [57mm] for Regular Panels or 4.25" [108mm] thick for Plus Panels. Three R-values are possible: R-22, R-30 and R-38 [U-0.28, U-0.20 and U-0.15].
· Quad-Lock Panels are molded from EPS bead from BASF, NOVA, HUNTSMAN or STAREX SAMSUNG. The panel has a nominal density of 1.9 lb/ft3 [30 g/l] ± 7% for Regular Panels and 1.5 lb/ft3 [24 g/l] ± 7% for Plus Panels, maximum smoke deviation rating of 450 and maximum flame spread rating of 25 in accordance with ASTM E84. 
· The rigid cellular EPS insulation complies with ASTM C 578-95 as follows: 
- Regular Panels are Type III in Canada and Type IX in US. 
- Plus Panels are Type II Canada and US. 
· The polyethylene or polypropylene ties consist of four flanges (1½"W x 4¾"H [38mm x 121mm]) which, when inserted, provide attachment for exterior and interior wall finishes. On each Tie, the flanges are spaced 4" [102mm] O.C. on each side of the tie and are covered with 1/8" [3mm] of foam. 
1.08 QUALITY ASSURANCE

· Qualifications

· Installer Qualifications: Installers shall have a minimum of 1 years experience in the installation of ICF products and demonstrated experience with work of scope and scale equivalent to the project.
· Pre-installation Meetings

· Prior to starting ICF work, convene meeting at project site.  Include trades responsible for installing forms, concrete, reinforcement and trades responsible for installing work that requires form modification.

· Certifications

· Manufacturer’s signed certification that product meets the requirement of this section.

· Approvals and Requirements
· ICC Report, CCMC Report, City of Los Angeles Approval, Miami-Dade County Approval, New York City: MEA Approval, Ontario Building Approval, CE European Technical Approval, Germany: Zulassung Report, Romania: Aviz Tehnic Report, United Kingdom: BBA Certificate, Bahamas Approval, South Africa: SABS Report. 
· ISO 9001:2000 certified company. 

1.09 DELIVERY, STORAGE AND HANDLING

· Deliver the product in original factory packaging with product listing label and manufacturing label.

· Store materials in manufacturer provided bundles, to prevent damage.  Protect unwrapped panels from extended exposure to direct sunlight.

· Handle and store product in a location to prevent physical damage and soiling.

1.010 WARRANTY

· Contact Quad-Lock for a written copy of product warranty, OR

· Refer to requirements of the project contract for warranty provisions.

1.011 SUBMITTALS

 (Specifier Note: ADD/DELETE/MODIFY the Section Numbers and Titles to correspond with specific project requirements)

· Conform to requirements of Section 01 33 00 Submittal Procedures and Section 01 78 00 Closeout Submittals.

· Product Data: Submit manufacturer’s literature describing products and installation procedures.

· Shop Drawings: Submit drawings with dimensions, layout and form types and details.

· Test and Legacy Reports: When requested, submit test reports to support performance requirements specified and Legacy reports or approvals from ICC, CCMC, Miami-Dade County, City of Los Angeles, Germany: Zulassung Report, Romania: Aviz Tehnic Report, New York City: MEA Approval, Ontario Building Approval, CE European Technical Approval, United Kingdom: BBA Certificate, Bahamas Approval or South Africa: SABS Report as required.

· Steel Reinforcement: Submit schedule of reinforcing.  Steel fiber reinforcement may be included when verified by the project engineer and used within the limitations set out by the manufacturer or evaluation report
· Concrete: Submit proposed concrete mix design.

· Engineering Calculations: Provide structural calculations sealed by a Professional Engineer.

PART 2 – PRODUCTS
2.01 MANUFACTURERS
1. 7398 - 132nd Street
Surrey, BC  V3W 4M7
Canada
(888) 711-5625 - Toll Free
(604) 590-3111
(604) 590-8412 - Fax

2. 65 Grady Knight Industrial Court
Villa Rica, GA  30180


2.02 MATERIALS

· Expanded Polystyrene (for Regular Panels Type III in Canada and Type IX in US; for Plus Panels Type II in Canada and US) Requirements as per ASTM C578-95 Standard Specification for Rigid Cellular Polystyrene Thermal Insulation, DIN 54836 and MIL-P-19644.
· Density (ASTM C 1622-98) 
· Compressive Strength (ASTM D 1621-94) 
· Shear Strength (ASTM C-273) 
· Tensile Strength (MIL-P-19644) 
· Flexural Strength (ASTM C 203-99)  
· Water Vapor Permeance (ASTM E-96-94) 
· Water Absorption (96 hr) (ASTM C 272-91) 
· Dimensional Stability (ASTM D 2126-94) 
· Coefficient of Expansion (ASTM D-696) 

· Allowable Dimension Tolerances 
· STC Rating 6in (ASTM) 

· Flammability (ASTM E-84)
· Flash Ignition Temperature (DIN 54836, Styropor, BASF) 
· Self Ignition Temperature (ASTM D1929) 
· UL/ULC Fire Resistance Rating for Load Bearing Walls 

· Fastener Withdrawal and Lateral Shear Resistance in accordance with ICC-ES AC 353-07, Acceptance criteria for Stay-in-Place, Foam Plastic Insulating Concrete Form (ICF) Systems for Solid Concrete Walls and ASTM D 1761-06, Standard Test Methods/or Mechanical Fasteners in Wood. 

[image: image1.png]Lateral (Shear) Strength Evaluation

Summary of Results

Sample Designation Average Allowable
Ultimate Load Lateral

Substrate Fastener Type (Ibyp) Strength (Iby)

Fla‘nge #9 Cement Board 15732 4804
Ties Fasteners
#9 Cement Board
ES Fasteners 196.09 61.28
Fastening
Strips | 48 Drywall Screws 209.81 65.57
Withdrawal Strength Evaluation
Summary of Results
Sample Designation Average Allowable

Ultimate Load | Withdrawal

Substrate Fastener Type (Ibyp) Strength (Iby)
Fla‘nge #9 Cement Board 183.80 36.76

Ties Fasteners
#9 Cement Board
FS Fasteners 195.20 39.04
Fastening

Strips | 48 Drywall Screws 178.98 35.80





· Fire Rating in accordance with ASTM E119 / UL/ULC S101 Fire Resistance Rating Test for walls with 2.25" [57mm] of EPS foam on both sides under load bearing conditions and Sound Transmission Class Rating in accordance with ASTM E-90.
· 3.75" concrete wall [96mm] has a fire rating of 2 hours;
· 5.75" concrete wall [146mm] has a fire rating of 3 hours; STC of 50.

· 7.75" concrete wall [197mm] has a fire rating of 4 hours; STC of 50+.

· 9.75" concrete wall [248mm] has a fire rating of 4 hours; STC of 50+.

· 11.75" concrete wall [299mm] has a fire rating of 4 hours; STC of 50+.

· Calculated R-Value of R-22 or R-30 or R-38 h*ft²*°F/BTU [U-0.26, U-0.19 or U-0.15 W/(m²·K)]. The R-Values and U-Values (direct conversion intended for North American use only) are based on wall assembly including exterior + interior foam panels, concrete core, stucco exterior and drywall interior finish.
2.03 CONCRETE
· Concrete supplied under section 03300 shall be normal weight with 3/8" to max. 3/4" [9.5mm to 19mm] aggregate size having a minimum compressive strength of 2500 psi [17.2 MPa] at 28 days or as specified by the design engineer.

· Slump shall be from 5" to 6" [127 to 152mm] max. with a water/cement ratio less than 0.55.
2.04 STEEL
· Reinforcing steel grade, size, placement and spacing under section 03210 shall be as specified by the design engineer or prescriptive tables applicable to the specific project,
· Use of steel fiber reinforcement is permitted providing it complies with the applicable building codes, ASTM A-820 (Standard steel fiber specification) and is installed to manufacturer’s recommendation.
2.05 MANUFACTURED COMPONENTS
(Specifier Note: DELETE units not appropriate for use on specific project)

· Regular Panel – 12" [305mm] x 2.25" [57mm] x 48" [1219mm] with interlocking knobs and slots for plastic ties on top and bottom.
· FS Panel – 12" [305mm] x 2.25" [57mm] x 48" [1219mm] with interlocking knobs and slots for plastic ties on top and bottom. Has vertical plastic strips embedded for ease of siding attachment. 

· Plus Panel – 12" [305mm] x 4.25" [108mm] x 48" [1219mm] with interlocking knobs and slots for plastic ties on top and bottom. 
· FS Plus Panel – 12" [305mm] x 4.25" [57mm] x 48" [1219mm] with interlocking knobs and slots for plastic ties on top and bottom. Has vertical plastic strips embedded for ease of siding attachment. 
· Plastic Ties

· Color coded Full Ties which range in length to accommodate concrete cavity widths ranging in 2" [51mm] increments from 3.75" [95mm] to 11.75" [298mm]

· Extender Ties which add exactly 12" [305mm] to a concrete cavity formed with Full Ties, &

· Brick Ledge Ties that form a 3.75" [95mm] concrete ledge by transitioning 11.75" [298mm] to 5.75" [146mm] concrete cavity

	Panel Types and Actual Concrete Cavity Widths

	
	Regular & Regular
	Regular & Plus
	Plus & Plus

	4" [100mm] Black Tie
	3.75" [96mm]
	N/A
	N/A

	6" [150mm] Blue Tie
	5.75" [146mm]
	3.75" [96mm]
	N/A

	8" [200mm] Yellow Tie
	7.75" [197mm]
	5.75" [146mm]
	3.75" [96mm]

	10" [250mm] Green Tie
	9.75" [248mm]
	7.75" [197mm]
	5.75" [146mm]

	12" [300mm] Red Tie
	11.75" [298mm]
	9.75" [248mm]
	7.75" [197mm]

	12" [300mm] Orange Extender Tie
	Add 12" [305mm] to actual cavity above
	Add 12" [305mm] to actual cavity above
	Add 12" [305mm] to actual cavity above


· Corner and Angle Brackets – Galvanized steel, sit on top of interlocking knobs. Corner Brackets hold together outside and inside 90° corners. Adjustable Angle Brackets can form angles of almost any degree. Straight brackets span 4-way wall intersections.
· Metal Track – Securely attached to footing or slab (with drilled-in or powder driven pins) and are used to secure panels in place to start off the first layer and on top to secure wire top ties. 
· Wire Top Ties – Keep the top panels together and are to be spaced at maximum 24" [610mm] O.C.
2.06 ACCESSORIES

· Bracing, wall alignment and scaffolding

· Anchor Bolts

· Door and Window rough openings, plastic or wood
· Water proofing or Damp proofing  for below grade walls

· Sleeves for penetrations

· Exterior and interior finishes
PART 3 – EXECUTION / INSTALLATION

EXAMINATION 
· Site Verification of Conditions: Verify lines, levels and centers before proceeding with formwork.  Ensure dimension agree with drawings.

3.01 SURFACE PREPARATION

· Clean top of footings and slabs prior to starting installation of ICF.  Use methods and materials approved by ICF manufacturer.

· Cast anchor dowels into concrete footing as per design engineer requirements and in co-ordination with ICF manufacturer recommended spacing and location related to the form size.
3.02 INSTALLATION – GENERAL

· Install the system in accordance with Quad-Lock’s installation methods.  Protect forms from damage.

· Install formwork, shoring and bracing to achieve design requirements and in accordance with ACI 301.

· Provide bracing to ensure stability and alignment of formwork.  Shore or strengthen formwork subject to over stressing by construction loads.  

· Align joints and install forms in a running bond pattern.
· Assure alignment of furring strips to facilitate siding attachment.

· Install reinforcing, as indicated in engineered shop drawings, over opening to provided for integral lintels with the wall.
· Achieve wall width transition by combining Plus Panels with Regular Panels.
· Achieve brick ledges with Quad-Lock Brick Ledge Tie or other methods recommended by the manufacturer.
· Ties and/or tie flanges placed in accordance with manufacturer’s specifications at all horizontal and vertical joints.

3.03 INSTALLATION - FORMS

· Secure Metal Track into footing or slab with drilled-in or powder driven pins at approximately 24" [610mm] O.C. Secure outside tracks first and align the inside ones to the outside tracks so that they are parallel. 
· Door bucks should be installed before any panels are laid in place.
· Always start any project by assembling corners, angles, T-Walls and other special elements and then work to a common point at mid-wall.
· Stagger the panels from one course to the next with an offset of 24" [610mm] so that vertical joints are not aligned. This means that odd courses will replicate (i.e. 1st, 3rd, 5th…). Never leave more than 8" [203mm] between any two ties (12" [305mm] O.C.) in straight walls.

· Insert corner brackets on every row.

· Insert corner flanges into Outside Corner Brackets.
· Insert horizontal steel as specified.

· Install window bucks and secure them in place with window fasteners.

· Use cut panel pieces of minimum 12" [305mm] length on the second to last course and full panels on the top course to lock smaller pieces into place. 
· Make sure all plastic ties are aligned vertically.
· Cut away interlock knobs from the last layer of panels all around the building and secure the top panels with Wire Top Ties. Where metal ties cannot be used, provide adequate means to space and secure top of wall.
· Finish off by placing Metal Tracks on top of the panels.

· Complete bracing; check for plumb, straight, square and level.
· Panels ripped in height and used to achieve fractional vertical dimensions can be installed at bottom or top row.
3.04 CONSTRUCTION

· Interface with Other Work

· Provide formed openings where required for items to be embedded in or to pass through concrete work.

· Locate and set items to be cast directly into concrete.

· Coordinate with work of other trades in forming and placing openings, sleeves, bolts, anchors, other inserts.

· Install accessories in accordance with manufacturer’s instructions, straight, level and plumb.  Ensure items are not disturbed during concrete placement.

· Install floors and/or floor connections, such as Quad-Deck and Deck Forming System, precast panels, Open Web Steel Joist etc.
· Site Tolerances
· Construct formwork to maintain tolerances as indicated per ACI 301 or CSA S269.3
3.05 FIELD QUALITY CONTROL

· Conformance to design drawings or pertinent Building Codes
· Plumbness of wall

· Rebar placement and proper mixing and disbursement of steel fibers in concrete mix
· Inspect stability of erected formwork, shoring and bracing to ensure that work is in accordance with design and that elements are secure
· Site Tests: To be specified as required
3.06 CLEANUP
· Clean forms as installation proceeds, to remove foreign matter within forms.

· Clean formed cavities of debris prior to placing concrete.

· Flush with water or use compressed air to remove remaining foreign matter.  Ensure that water and debris drain to exterior through clean-out ports.

· Do not use water to clean out forms in freezing conditions, unless formwork and concrete construction proceed within heated enclosure. Use compressed air or other means to remove foreign matter. 
3.07 PROTECTION

· Provide temporary cover for insulating forms to reduce exposure to UV light in case the final finish is delayed longer than 8 weeks.
· Prior to concrete placement, interlocking knobs along the top of the ICF wall shall be protected with steel track or tape or other means to ensure no concrete debris sets on and between the interlocking knobs.

END OF SECTION
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