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SECTION 03 11 19

INSULATING CONCRETE FORMING
PART 1
GENERAL

1.01
SUMMARY
A. Section Includes:

1. Comply with the requirements for Division 1.

2. Furnish all labor, materials, tools and equipment to perform the complete erection/ installation of the Insulating Concrete Form System (ICF), installation of reinforcing steel, placement of concrete within formwork, and final cleanup.

3. Adequate bracing and false work shall be provided by the Installing Contractor to comply with all applicable Codes.

B. Products Supplied But Not Installed Under This Section:
1. EPS compatible modified bituminous sheet waterproofing membrane.

2. EPS compatible parge coat.

C. 
Products Installed But Not Supplied Under This Section:
1. Sleeves
2. Inserts

3. Anchors

4. Bolts

5. Reinforcing Steel

6. Window & Door Opening Bucks

7. Concrete


D. 
Related Requirements:
1. Section   03 20 00- Concrete Reinforcing

2. Section   03 30 00- Cast-In-Place Concrete

3. Section   03 40 00- Precast Concrete

4. Section   04 00 00- Masonry 

5. Section   05 00 00- Metals

6. Section   06 00 00- Wood & Plastics

7. Section   07 13 00- Sheet Waterproofing
8. Section   07 24 00- Exterior Insulation and Finish Systems

9. Section   07 46 00- Siding

10. Section   08 00 00- Openings

11. Sections 09 22 00


through   09 25 00- Supports for Plaster and Gypsum Board, Gypsum Plastering, Portland Cement Plastering, Other Plastering

12. Sections 09 70 00

      through   09 80 00- Wall Finishes/Acoustical Treatment
1.02 PRICE AND PAYMENT PROCEDURES
A. Alternates:
1. Materials shall be only as specified in Paragraphs 2.02 & 2.03 as per Manufacturer specified in Paragraph 2.01. No alternate materials shall be accepted for this Section.

1.03
 REFERENCES

A. Abbreviations and Acronyms:
1. EPS- Acronym for “Expanded Polystyrene” when referencing the insulating foam component of the Insulating Concrete Form System.

2. ICF- Acronym for “Insulating (or Insulated) Concrete Form”

B. Definitions:
1. Form Alignment System- a form alignment & scaffold system designed exclusively for use with Insulating Concrete Forms.

2. Trained Installer- An installation contractor, who has received instructional training in the installation of the specified Insulating Concrete Form System and is capable of providing written verification of his designation as such by the specified manufacturer of the system being installed. 

3. Technical Associate- A technical representative, usually a staff member of a Distribution Firm, who has received instructional training in the installation of Insulating Concrete Form system and is in the capacity of supervising an installation crew on site.

4. Window or Door Opening Buck- a pre-manufactured or site constructed frame assembly consisting of wood or plastic material (or combination thereof) used to frame a rough opening within the forming system that will retain concrete around the opening. The frame can also provide for subsequent anchorage of doors and windows within the wall assembly.

C. Reference Standards:
1. American Concrete Institute (ACI)
a. ACI 318
     Building Code Requirements for Structural Concrete and 
     Commentary

2. American Society for Testing and Materials (ASTM)
a. ASTM C165:   Standard Test Method for Measuring Compressive Properties of Thermal Insulations
b. ASTM C177:   Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus
c. ASTM C203:   Standard Test Methods for Breaking Load and Flexural Properties of Block-Type Thermal Insulation
d. ASTM C272:   Standard Test Method for Water Absorption of Core Materials for Structural Sandwich Constructions
e. ASTM C303:   Standard Test Method for Dimensions and Density of Preformed Block and Board-Type Thermal Insulation
f. ASTM C518:   Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
g. ASTM C578:   Standard Specification for Rigid, Cellular Polystyrene Thermal    Insulation

h. ASTM D1621: Standard Test Method for Compressive Properties Of Rigid Cellular Plastics
i. ASTM D1622: Standard Test Method for Apparent Density of Rigid Cellular Plastics 
j. ASTM D2126: Standard Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging
k. ASTM D2863: Standard Test Method for Measuring the Minimum Oxygen Concentration to Support Candle-Like Combustion of Plastics (Oxygen Index)
l. ASTM E84:  
Standard Test Method for Surface Burning Characteristics of  

                              Building Materials

m. ASTM E90   
Standard Test Method for Laboratory Measurement of Airborne  

    Sound Transmission Loss of Building Partitions and Elements

n. ASTM E96:     Standard Test Methods for Water Vapor Transmission of Materials

o. ASTM E336:   Standard Test Method for Measurement of Airborne Sound  

Attenuation between Rooms in Buildings.

p. ASTM E2634: Standard Specification for Flat Wall Insulating Concrete Form

      (ICF) Systems  

3. International Code Council Evaluation Service (ICC-ES)
a. AC12: 
       Acceptance Criteria for Foam Plastic Insulation

b. AC15: 

       Concrete Floor, Roof and Wall Systems and Concrete Masonry 
       Wall Systems

c. AC 353:

 Stay-in-place, Foam Plastic Insulating Concrete Form (ICF) 
       Systems for Solid Concrete
4. National Fire Protection Association (NFPA)
a. NFPA 259:       Standard Test Method for Potential Heat of Building Materials
b. NFPA 268:
      Standard Test Method for Determining Ignitibility of Exterior Wall 
      Assemblies Using a Radiant Heat Energy Source

NFPA 285: 
Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

c. NFPA 286: 
     Standard Methods of Fire Tests for Evaluating Contribution of 




 Wall and Ceiling Interior Finish to Room Fire Growth

5. Southwest Research Institute (SwRI)

a. SwRI 99-02:   Crawl Space Insulation Evaluation Protocol

6. Uniform Building Code (UBC)

a. UBC 26-3:       Room Fire Test Standard for Interior Foam Plastic Systems
b. UBC 26-4:
      Method of Test for the Evaluation of Flammability Characteristics 
of Exterior, Non-load-bearing Wall Panel Assemblies Using Foam Plastic Insulation
c. UBC 26-9:
      Method of Test for the Evaluation of Flammability Characteristics 
of Exterior, Non-load-bearing Wall Assemblies Containing Combustible Components Using the Intermediate-Scale, Multi-Story Test Apparatus
7. Underwriters Laboratories Inc. (UL)
a. UL 263: 
        Fire Tests of Building Construction and Materials

1.04
ADMINISTRATIVE REQUIREMENTS

A. Pre-installation Meetings:
1. Ensure those materials listed under Sub-Sections 2.01 though 2.03 are provided to Trained Installer prior to commencement of work under this Section.

2. Trained Installer for this section shall provide list of known special requirements for interface of materials provided in this section as such may pertain to co-ordination with mechanical, electrical, plumbing, interior and exterior finish sub trades prior to commencement of work.
1.05
SUBMITTALS

A. Bid Submission Documents:
1. Contractor shall submit with bid proposal for this section written confirmation of:

a. Name of ICF Product forming the basis for the material cost of the bid.
b. Name of ICF Product forming the basis for the labor cost of the bid.

  If two different ICF products are involved in above, contractor shall specify BOTH    material AND Labor bids associated with each material.

2. Contractor shall submit with bid proposal for this section, written verification of  credentials of the subcontractor responsible for the form system installation (trained installer) designated to be installing the ICF product as follows:

a. That the installing contractor is either: 

1) An experienced ICF Contractor (trained installer) with minimum 3 years experience in commercial ICF construction or;
2) A qualified masonry or traditional concrete forming contractor with minimum 5 years experience in commercial construction applications. 

b. That the installing contractor has demonstrated experience on supervising commercial construction projects of with gross floor areas of 50,000 ft2 (4,645 m2) or greater. (Submit project name(s)/ location(s).

B. Test and Evaluation Reports:
1. Technical Associate for form system shall submit on request, relevant laboratory tests or data that validate product compliance with performance criteria specified prior to commencement of work under this Section (See Section 2.03 B Regulatory Requirements).

2. Submit copy of valid product evaluation report, demonstrating compliance with this specification and applicable codes for site condition. (See Section 2.03 B Regulatory Requirements).
C. Manufacturers’ Instructions:
1. Submit copy of manufacturer’s product installation manual

D. Form Alignment System Engineering: 

1. For wall heights above 12 feet (3.6m) of unsupported wall height, the contractor shall provide scaffold engineering for support of the Form Alignment System or shall ensure this engineering is included by the engineer of record for support of the form system and the Form Alignment System assemblies during construction.
1.06
CLOSEOUT SUBMITTALS
A. Warranty Documentation:
1. Product warranty documentation specified under Section 1.11 shall be supplied to contractor (for subsequent provision to building owner) upon completion of building construction. 
1.07 MAINTENANCE MATERIAL SUBMITTALS
A. Maintenance:
1. Trained Installer shall supply to contractor (for subsequent provision to building owner) copy of pertinent documentation as relates to instruction on post repair, renovation, modification or service work with respect to the form system once occupancy commences.
1.08 QUALITY ASSURANCE
A. Qualification- Installers / Applicators / Erectors:

1. Contractor shall engage the services of a Trained Installer or Technical Associate for the duration of the work under this Section who has been trained in procedures pertaining to the correct installation of the specified form system (Trained installer may already be the designated ICF Installing Contractor if providing credentials as such).

2. Trained Installer/Technical Associate shall furnish proof of training documentation to Contractor prior to commencement of work under this Section. 

B. Mock-ups:

1. If required, construct sample wall mock-up panel to include full wall system and details, located where directed by Consultant. Panel may form part of finished work if approved by Consultant.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Acceptance Requirements:

1. Trained Installer/Technical Associate to meet with Contractor prior to material delivery on site to co-ordinate provision of access, storage area, and protection of insulating concrete form product and spatial requirements for Form Alignment System placement steel storage & forming.
2. Deliver products in original factory packaging, bearing identification of product, manufacturer and batch/lot number. 

3. Trained Installer shall furnish product packaging labels to contractor as required to maintain traceability of product for duration of contract.
4. Bulk of form shipment shall be delivered as pre-assembled units and folded flat to maximize shipping space. Only form panels and insert webs as may be required for floor interfaces or specialized construction on site are to be shipped unassembled but in labeled packages for traceability  
B. Storage and Handling Requirements:
1. Handle and store products in location to prevent damaging and soiling.

2. Maintain form materials and accessories in original packaging (or provide similar protection to unpackaged form materials -should on-site storage prior to installation extend beyond 3 months).

3. Form units and related form installation materials and equipment to be stored flat until time of use. 

1.010 SITE CONDITIONS

A.
Ambient Conditions:
1. Use appropriate measures for protection and supplementary heating when required to ensure proper curing conditions in accordance with manufacturer’s recommendations if installation is carried out during periods of weather where temperatures are below minimum specified by governing Building Code for concrete and masonry.
1.011 WARRANTY

A. Manufacturer Warranty:
1. Technical Associate shall supply of written copy of specific warranties of the product.  

PART 2
PRODUCTS

2.01 MANUFACTURERS

A. Manufacturer List:
1. Provide insulating concrete form system materials from one of the following Manufacturers assuring that system selected complies in all respects with performance requirements of Section 2.03.

[image: image1.png]a. NUDURA® Corporation  wwiv.nudura.com





B. Substitution Limitations:

1. Forming System shall carry an active listing/classification for fire resistance rating of  the completed wall assembly as endorsed by Underwriters Laboratories® UL per testing to the ANSI/UL-263 Standard.
2. Form System supplied shall provide full height webs fastening strips in contact throughout height of the wall assembly at 8-inches (203 mm) o/c placement within system to assure minimum settlement during concrete placement and maximum sleeve insertion diameter possible between webs.
3. Form system shall provide dovetail flutes to both sides of its interior cavity to enable structural bonding of concrete to foam once concrete is cured. 
2.02 INSULATING CONCRETE FORMING SYSTEM (ICF) 

A. Where project scope permits, form units shall be supplied through an authorized distributor of the Manufacturer listed for the bid. The distributor shall be capable of providing product on site within 24 hours notice.

B. The Manufacturer’s authorized distributor shall have available local to the region, technical sales staff that can be contacted or even contracted (under separate contract) as may be required to provide timely on site problem resolution as installation or product supply issues may arise.

C. Where local distribution cannot service to the requirements of the contract scope and product is to be supplied directly by the manufacturer, the manufacturer shall provide on-site technical assistance as specified under Clause D of this section.

D. Where product is supplied direct, technical assistance supplied by the manufacturer shall include the provision of a technical consultant direct from or contracted by the manufacturer for first week of contract that form product is to be erected on the site to coordinate form system installation, crew organization and set-up. During installation, (as agreed to with terms of contractor), the manufacturer’s technical consultant shall provide periodic site visits (as may required under separate contract) at key stages of form installation, to assure continued product installation quality. 
2.03 DESCRIPTION

A. General:

1. Insulating concrete form system shall consist of two (2) flame resistant panels of expanded polystyrene (EPS) connected by either high-density polypropylene hinged pin foldable webs or EPS embedded polystyrene fastening strips interconnected with slide in format - high density polypropylene web connectors. EPS foam panels shall feature continuous vertical dove tail grooves on interior panel surfaces to provide integral surface bonding to concrete core once filled and concrete is cured. Dove tail grooves shall also facilitate structural linkage with end cap forms placed into the form cavity where required as part of the overall architectural design layout.

2.  All web fastening strips to run full height of form and be fitted top and bottom with reversible fitting, “triple-tooth” interlocking mechanisms to enable positive vertical interlocking of forms with each other. Wall system webs to provide minimum 1 ½” (38mm) wide fastening strips at 8-inches (203mm) on center approx 5/8-inch (15.9 mm) below insulation face to facilitate finish fastening of both interior and exterior finishes.

3. Insulating concrete form system shall be capable of forming ALL of following concrete core thicknesses: 4, 6, 8, 10 or 12-inches (102, 152, 203,254 or 305 mm) wall sections (as required for various locations throughout project scope with standard form line-up) (See form dimensions summary Attachments Table A at end of Section.

4. Insulating concrete form system shall provide a minimum insulation panel thickness of 2 5/8-inches (66.7mm) throughout ALL forms and panels forming the form system product inventory (with exception of variance required for brick ledge and tapered top forms).

5. All form units of wall forming system shall be capable of being shipped to site in folded condition to minimize shipping cost and site storage space requirement and be capable of being deployed to installation ready condition by simply unfolding the unit in a single pull motion or pull motion combined with insertion of a single web (at corner condition).   

6. Standards, corner forms and stand alone panels of form system shall provide fully reversible interlocks along top and bottom edges to assure minimum product waste on site. EPS foam panels shall be molded with 1-inch (25mm) wide by ½-inch (12.7mm) high/deep alternating male/female reversible projection/socket interlocks positioned in pairs along both top and bottom edges of all panels. 

7. Wall system shall be capable of providing horizontal and vertical lock positioning of steel within form cavity to conform to all reinforcing requirements of ACI 318.

B. Regulatory Requirements:
1. Form system manufacturer shall provide on request, written documentation verifying active compliance to ICC-ES Acceptance Criteria AC-353 “Stay-in-place, Foam Plastic Insulating Concrete Form (ICF) Systems for Solid Concrete”, with valid listing in the report verifying qualification of form system for use in Types I through V construction as qualified under the governing Building Code for this project and additional compliances as outlined in Section 2.03.1.B.3 (below). 
2. As alternate to above, Form system manufacturer shall provide IAS Accredited 3rd Party Certification confirming compliance to ASTM E 2634 –“ Standard Specification for Flat Wall Insulating Concrete Forms” and verification that the system meets all testing and documentation requirements for use in Types I through V construction as qualified under the governing Building Code for this project as well as additional compliances as outlined in Section 2.03.1.B.3 (below) 

3. Documentation as provided per Section 2.03.1.B.1 or 2 above: shall verify compliance to the following regulatory documents and standards:
a) Form system structural, and general performance assessment of properties of EPS foam and polypropylene materials assessment in accordance with the following standards: 

1. ASTM C578:   Standard Specification for Rigid, Cellular Polystyrene Thermal  




Insulation (which includes results for);
a. ASTM C165:   Standard Test Method for Measuring Compressive Properties of Thermal Insulation

b. ASTM C177:   Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus

c. ASTM C203:   Standard Test Methods for Breaking Load and Flexural Properties of Block-Type Thermal Insulation
d. ASTM C272:   Standard Test Method for Water Absorption of Core Materials for Structural Sandwich Constructions
e. ASTM C303:   Standard Test Method for Dimensions and Density of Preformed Block and Board-Type Thermal Insulation

f. ASTM C518:   Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus

g. ASTM D1621: Standard Test Method for Compressive Properties Of Rigid Cellular Plastics

h. ASTM D1622: Standard Test Method for Apparent Density of Rigid Cellular Plastics 

i. ASTM D2126: Standard Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging  
j. ASTM D2863: Standard Test Method for Measuring the Minimum Oxygen Concentration to Support Candle-Like Combustion of Plastics (Oxygen Index)

k. ASTM E96:     Standard Test Methods for Water Vapor Transmission of Materials
b) Finish attachment testing in accordance with:
1. ASTM D1761: Standard Test Methods for Mechanical Fasteners in Wood (Modified for Polypropylene Web assessment)
c) Surface Burning, Flash Ignition and Self Ignition Temperature Characteristics assessment of both plastic web and EPS form materials in accordance with:

1. ASTM D635: Standard Test Method for Rate of Burning and/or Extent and of Burning of Plastics in a Horizontal Position
2. ASTM E84: Standard Test Method for Surface Burning Characteristics of Building Materials
3. ASTM D1929: Standard Test Method for Determining Ignition Temperature of Plastics
d) Verification of performance and compliance of finishes for provision thermal barrier protection to foam plastic.
1. NFPA      286: Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth or…

2. UBC       26-3: Room Fire Test Standard for Interior Foam Plastic Systems

e) Crawl Space Installation Evaluation in accordance with:

1. SwRI 99-02: Crawl Space Insulation Evaluation Protocol
f) Fire Resistance Rated Construction assessment in accordance with:

1. UL 263: Fire Tests of Building Construction and Materials 

(See also Sections 2.01 and 2.04.A. 4 through 9) 

g) Non-Combustible Construction assessment (i.e. approved non-combustible material finish requirement documentation)  in accordance with:

1. NFPA      259: Standard Test Method for Potential Heat of Building Materials
2. NFPA      268:
Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies Using a Radiant Heat Energy Source.
h) Assessment of non-combustible finishes verifying exterior protection of foam plastic insulation in accordance with one of the following standards:

1. NFPA 285: Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components.
2. UBC 26-4: Method of Test for the Evaluation of Flammability Characteristics of Exterior, Non-load-bearing Wall Panel Assemblies Using Foam Plastic Insulation or…
3. UBC  26-9: Method of Test for the Evaluation of Flammability Characteristics of Exterior, Non-load-bearing Wall Assemblies Containing Combustible Components Using the Intermediate-Scale, Multi-Story Test Apparatus
i) Additional Testing and engineering documentation to verify qualification of EPS foam panels as a Vapor Retarder in conjunction with testing  to:

1.  ASTM E-96 Standard Test Methods for Water Vapor Transmission of Materials

j) Testing and engineering documentation to verify qualification of fully assembled  wall system as an air barrier element in accordance with: 
1. ASTM E1677  Standard Specification for an Air Retarder (AR) Material or System for Low-Rise Framed Building Walls
k) Testing and engineering documentation to verify qualification of the form system as meets the minimum STC performance requirements of 50 in accordance with:

1. ASTM E 90: Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements, or;
2. ASTM E 336: Standard Test Method for Measurement of Airborne Sound Attenuation between Rooms in Buildings.
C. Sustainability Characteristics:

1. 
When required by Architect/Engineer, Technical Associate for the form system shall provide, written documentation verifying product recycle content and manufacturing location compliances with respect to USGBC/LEED® document submissions.
2.04 PERFORMANCE / DESIGN CRITERIA

A. Capacities:

1. Selected system in conjunction with concrete and designated exterior and interior finishes shall provide minimum insulation level of R 23.59 (hr.ft2.F/Btu) or (RSI 4.158 (m2.K/W) -U Factor 0.2405 W/m2.K) across full line of form unit cavity widths.

2. EPS foam panels forming part of wall system shall provide maximum vapor permeation rate of 0.78 Perm-inch.(36 ng/Pa.s.m2) based on 2 5/8-inches (66.7 mm) singles thickness of foam on interior surface of concrete core.

3. Finished wall assembly formed by system shall provide minimum sound transmission class (STC) sound attenuation performance as follows:

a) 4-inch (100mm) core form (if specified):
1) STC 42 (when installed with ½-inch (12.7 mm) gypsum board both sides)

 (Not to be used for demising walls unless specified otherwise by architect)

2) STC 52 (when installed as specified by manufacturer with additional hat channel and acoustic material with 5/8-inch (15.9 mm) finish on one side (½-inch (12.7 mm) gypsum board opp.). 

b) 6-inch (152mm) core form
1) STC 50 (with regular ½-inch (12.7 mm) gypsum board both sides)
4. Finished insulating concrete form wall assembly shall be capable of providing fire resistance ratings as listed in this section. Manufacturers of the specified wall assembly number (BXUV.U930) shall be actively  listed and classified with Underwriters Laboratories Inc. Listings shall be verifiable under Certifications Directory of UL at:
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.html
5. Fire resistance ratings shall be established by testing in full accordance with      ANSI/UL 263 – 13th edition when installed as per the listed classification (BXUV.U930)

a) 4-inch (100mm) core form - 2 hour fire resistance rating

b) 6-inch (152mm) core form and above - 4 hour fire resistance rating
6. Per BXUV.U930 Note 2- Wall reinforcement shall consist of minimum No. 4 Bar 60 ksi (grade 400 metric) yield strength installed at 16-inches (400 mm) o/c vertically and 18-inches (457mm) o/c horizontally.

7. Per BXUV.U930 Note 3- Concrete shall be minimum 2900 psi (20MPa) compressive strength at 28 days and shall be a minimum density of 145 lbs +/- 5lbs /ft3 (2,323 kg/m3 +/- 80 kg/m3)  using regular siliceous concrete aggregate.

8. Per BXUV.U930 Note 4- Finished wall assembly shall provide above noted fire resistance ratings using unclassified or classified ½-inch (12.7mm) gypsum board finish (interior surface only for exterior walls and both sides for interior demising walls).

9. When reinforced per BXUV.U930 Note 2, 6-inch (152 mm) load bearing wall must demonstrate being able to be loaded to a minimum axially applied load of 40,000 lbs/lf (5,532 kg/m) for full 4-hour burn duration under above test conditions. 

2.05 MATERIALS 

A. Insulating Concrete Forming:
1. Provide Insulating Concrete Forming as listed in Appendix A as may be required for proper execution of the work.
B. Concrete:
1. Concrete supplied under Section 06 03 00 shall be of strength as specified by the design engineer (measured at 28 days). Recommended maximum aggregate size to be ½-inch (12.7mm) aggregate for  4 & 6-inch (102 & 152mm) cavity forms and, 

¾-inch (19mm) aggregate for 8-inch (203 mm) cavity forms and higher.

2. Recommended concrete slump is 4 to 6-inches +/- 1-inch (102 to 152mm +/- 25mm) (subject to design revision to suit application).

3. Where required by engineer of record, recommended slump specification shall be attained through addition of super plasticizer/mid-range water reducing agents to achieve design mix strength and concrete flow-ability. 
C. Reinforcing Steel:


1. Reinforcing steel shall be as specified in Section 03 21 00 and shall be supplied under that Section for placement by the Form System’s Trained Installer.

D. Waterproofing:
1. Where specified, waterproofing shall be self-adhesive modified bituminous sheet waterproofing membrane as supplied by concrete form system manufacturer specific to the form system specified under this section. Material to be supplied under this Section & installed as specified under Section 07 13 52 (Modified Bituminous Sheet Waterproofing).

2. Waterproofing material shall be EPS foam compatible.

E. Parging:
1. Where called for on drawings, parging (acrylic stucco type) shall be as recommended and supplied by Concrete Form Manufacturer under this section and installed as specified under Section 09 24 00 (Portland Cement Plaster). 

2. Alternate EIFS supplied and installed under Section 07 24 00 (Exterior Insulation and Finish System).
2.06 ACCESSORIES

Form Alignment System

1. The Trained Installer shall furnish and utilize the Wall Access and Form Alignment System (as supplied by the Manufacturer or approved equivalent) to facilitate construction of the wall assembly, and to provide adjustment for ensuring plumbness and straightness of the wall system during construction, just prior to concrete placement and immediately after concrete placement while form system is still adjustable to final finished position. 

2. Form Alignment System shall be OSHA compliant. Technical  Associate shall supply engineering documentation pertaining to  the “base” Form  Alignment System components to verify compliance upon request.
3. As specified under Section 1.05 Submittals, for wall heights above 12-feet (3.6 m), the contractor shall provide scaffold engineering for Form Alignment System support or shall ensure this engineering is included by the engineer of record for support of the form system during construction.

PART 3
EXECUTION

3.01 INSTALLERS

A. Installer List:

1.


B. Substitution Limitations:
1. Per Section 1.05  Submittals – Bid Submittal requirements, the installing contractor for this section shall be:

a) An experienced ICF Contractor (trained installer) with minimum 3 years experience in commercial ICF construction or;

b) A qualified masonry or traditional concrete forming contractor with minimum 5 years experience in commercial construction applications.
c) A qualified master carpenter with minimum 5 years experience in commercial construction applications.

2. Per Section 1.05 Submittals –Bid Submittal requirements, the installing contractor shall have demonstrated experience on supervising commercial construction projects of with gross floor areas of 50,000 ft2 (4,645 m2) or greater. (Submit project name(s)/ location(s)).
3.02 EXAMINATION

A. Verification of Conditions:
1. Inspect all areas included in Part 1 Section 1.01 Summary to establish extent of work and verify site access conditions.

2. Verify that site conditions are as set out in Part 1- Section 1.10 Site Conditions.

B. Evaluation and Assessment:
1. Examine footings installed under Section 03 30 53 are within +/-¼-inch (6mm) of level and that steps footing increments are 18-inches (457 mm) in height. 
2. Where partial or half course is intended for starting course elevation, ensure step footing increment is equal to cut form unit less ½-inch (13 mm). 
3. When specified, ensure reinforcing steel dowels are in place at specified centers along footing lengths.

4. Ensure reinforcement steel dowels have OSHA compliant protection installed until formwork is erected above dowel level.

3.03 PREPARATION

A. Surface Preparation:
1. Clean all debris from top of footings prior to commencement of insulating concrete form system installation.

2. Sequence installation of concrete formwork with related work specified in other sections to ensure that wall assemblies, including window and door accessories, trim, service penetrations, transition changes, and mechanical service are protected against damage from effects of weather, corrosion, and adjacent construction activity.
3.04 ERECTION / INSTALLATION / APPLICATION
A. Installation Procedures:

1. Installation of forms to be in strict accordance with manufacturer’s product installation manual as supplied in evidence to contractor under Part 1 Section 1.05 of this Section.

2. The trained installer shall ensure all manufacturer’s procedures for the following work are employed on site (as outlined in the manufacturer’s product Installation manual) Additional to all required procedures being followed, the trained Installer shall specifically assure cross checks with respect to layout, leveling and vertical alignment are executed as noted below in each section:

a) First Course Placement – perform cross checks for accuracy of plan layout to survey pins, marks or grid lines as set by the contractor.
b) Horizontal Reinforcement Placement – assure reinforcement diameter, grade and positioning is accurate to engineering specifications on structural drawings and installed in correct axis of wall for each course placed. 
c) Successive Course Placement – assure system is accurately leveled subsequent to 2nd course placement. 
d) Door & Window Opening Construction – when specified, assure bucks have been prepared for anchorage with concrete and/or fitted with mesh attachments as may be required for subsequent exterior finishes such as acrylic stuccos or similar architectural coatings for non-combustible construction. Trained Installer shall also assure all top, bottom and stirrup steel fittings are installed per engineering specifications. 
e) Form Alignment System /Installation – assure Form Alignment System is regularly checked for crew safety, anchorage to form system as specified, vertical alignment checks at both pre-placement of concrete as well.
f) Vertical Reinforcement Placement- assure reinforcement diameter, grade and positioning is accurate to engineering specifications on structural drawings and installed in correct axis of wall, prior to placement of concrete.
g) Pre-Concrete Placement Inspection- trained installer shall assure string lines are place at top of all pours and wall system aligned for placement, cross check and assure that all  required service penetration sleeves, embed plates, anchor bolts, fittings, beam pocket preparations, as specified on drawings are in place prior to commencement of concrete placement.  
h) Concrete Placement- trained installer shall assure concrete tickets retained for contractor records and that slump, strength and aggregate size are as specified per Section 2.04 of this Section. Trained installer to assure truck delivery timed for rate of placement and that placement does rate not exceed ACI recommended practices. Trained installer shall also assure that concrete during lift placement is mechanically and internally vibrated per ACI Standards to assure full monolithic concrete placement for all areas of formwork.
i) Form Alignment System and Scaffold Access Assembly, adjustment & removal. Trained installer shall assure entire wall lengths aligned to vertical plumb by string line and screeded to horizontal level as required for finished wall height prior to concrete set. Subsequent to initial concrete cure, contractor shall assure that scaffold access and Form Alignment System remains in place until removal is directed accordingly by engineer of record for the project. 
B. Interface with Other Work:
1. Service penetrations (electrical service conduits, water service pipes, air supply and exhaust ducts etc.) shall be installed at the required locations as indicated by the appropriate trade.

2. Service penetrations exceeding 16” x 16” (400 mm x 400 mm) in area shall be reinforced per engineer specifications
3. Prior to concrete placement, install service penetration sleeves (supplied by others) at designated locations to create voids for service placement at later date.
4. Instructions for exterior finish application to be reviewed with each trade. Contractor shall contact Trained Installer for specific instructions where sub trade has insufficient information or specialty requirements not addressed in specification specific to ICF applications.
3.05 CLEANING
A. Waste Management

1. Clean up and properly dispose of all debris remaining on job site related to the installation of the insulated concrete forms.

3.06 PROTECTION
A.
Assure final finishes are installed over form product or provide temporary coverage of installation to reduce EPS foam surface exposure to ultra violet light should final finish application be delayed longer than 18 months after form product installation.
B.
Consult with exterior finish contractor concerning exposure of EPS to ultraviolet light to ensure proper finish to ICF walls. 
ATTACHMENTS
(A) SUMMARY OF SPECIFICED FORM UNIT THICKNESSSES AND DIMENSIONS

	Product
	Feature
	4” (100mm)
	6” (150mm)
	8” (200mm)
	10” (250mm)
	12” (300mm) 

	
	
	inches
	mm
	inches
	mm
	inches
	mm
	inches
	mm
	inches
	mm

	Standard

Form

Unit
	Length
	96
	2438
	96
	2438
	96
	2438
	96
	2438
	96
	2438

	
	Width
	9 1/4
	235
	11 1/4
	286
	13 1/4
	337
	15 1/4
	387
	17 1/4
	438

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	
	EPS Thickness
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67

	90 Degree

Form

Unit
	Length (a) (lng)
	31 5/8
	803
	31 5/8
	803
	33 5/8
	854
	35 5/8
	905
	37 5/8
	956

	
	Length (b) (sht)
	15 5/8
	397
	15 5/8
	397
	17 5/8
	448
	19 5/8
	498
	21 5/8
	549

	
	Width
	9 1/4
	235
	11 1/4 
	286
	13 1/4 
	337
	15 1/4 
	387
	17 1/4 
	438

	
	Height
	18
	457
	18
	457
	18
	455
	18
	455
	18
	455

	45 Degree

Form

Unit
	Length (a) (lng)
	26 1/2
	673
	26 1/2
	673
	26 1/2
	673
	28 1/2
	724
	30 1/2
	775

	
	Length (b) (sht)
	10 1/2
	267
	10 1/2
	267
	10 1/2
	267
	12 1/2
	318
	14 1/2
	368

	
	Width
	9 1/4
	235
	11 1/4
	286
	13 1/4
	337
	15 1/4
	387
	17 1/4
	438

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	One & Two Sided

Tapered Top

Form Units*
	Length
	48
	1219
	48
	1219
	48
	1219
	48
	1219
	48
	1219

	
	Width
	9 1/4
	235
	11 1/4
	286
	13 1/4
	337
	15 1/4
	387
	17 1/4
	438

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	
	EPS Thickness
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67

	Molded

Brick Ledge*
	Length
	48 
	1219
	48
	1219
	48
	1219
	48
	1219
	48
	1219

	
	Width
	9 1/4
	235
	11 1/4
	286
	13 1/4
	337
	15 1/4
	387
	17 1/4
	438

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	  T-Form Units

(main and T- wall core thickness matching)
	Lg. T Mn. Lgth  
	18
	457
	20
	508
	22
	559
	24
	610
	26
	660

	
	 Sh. T Mn.  Lgth
	50
	1270
	52
	1321
	54
	1372
	56
	1422
	58
	1473

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	
	EPS Thickness
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67

	Molded

Brick Ledge

& Tapered Top Unit
	Length
	48
	1219
	48
	1219
	48
	1219
	48
	1219
	48
	1219

	
	Width
	9 1/4
	235
	11 1/4
	286
	13 1/4
	337
	15 1/4
	387
	17 1/4
	438

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	Brick Ledge

Extension
	Length
	32
	813
	32
	813
	32
	813
	32
	813
	32
	813

	
	Width
	4 1/2 
	114
	4 1/2 
	114
	4 1/2 
	114
	4 1/2 
	114
	4 1/2 
	114

	
	Height
	13 1/2
	343
	13 1/2
	343
	13 1/2
	343
	13 1/2
	343
	13 1/2
	343

	End

Cap
	Width
	4 1/4
	108
	6 1/4 
	159
	8 1/4
	210
	10 1/4 
	260
	12 1/4 
	311

	
	Height
	18
	457
	18
	457
	18
	457
	18
	457
	18
	457

	
	EPS Thickness
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67
	2 5/8
	67

	
	Fast. Strip Op.
	YES
	YES
	YES
	YES
	YES

	Height

Adjuster
	Length
	32
	813
	32
	813
	32
	813
	32
	813
	32
	813

	
	Height
	3
	76
	3
	76
	3
	76
	3
	76
	3
	76

	
	Fast. Strip Op.
	YES
	YES
	YES
	YES
	YES


* These form units sold in 96-inch (2438 mm) lengths in some regions of the USA
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