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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Avanti Systems products are intended for interior use ONLY.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Storefront framing.

2. Manual-swing entrance doors.

1.3 PREINSTALLATION MEETINGS

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.

A. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

If needed, insert list of conference participants not mentioned in Section 013100 "Project Management and Coordination."

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

B. Sustainable Design Submittals:

"Product Data" Subparagraph below applies to LEED 2009 NC, CI, and CS; LEED v4; IgCC; ASHRAE 189.1; and Green Globes. Coordinate with requirements for sealants.

1. Product Data: For sealants, indicating VOC content.

"Laboratory Test Reports" Subparagraph below applies to LEED 2009, LEED v4, IgCC, ASHRAE 189.1, and Green Globes. Coordinate with requirements for sealants.

2. Laboratory Test Reports: For sealants, indicating compliance with requirements for low-emitting materials.
"Product Certificates" Subparagraph below applies to LEED 2009, Materials and Resources Credit 5, "Regional Materials."

3. Product Certificates: For regional materials, indicating location of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include distance to Project and cost for each regional material.

"Product Certificates" Subparagraph below applies to LEED v4, Materials and Resources Credit "Building Product Disclosure and Optimization - Environmental Product Declarations, Option 2."

4. Product Certificates: For materials manufactured within 100 miles (160 km) of Project, indicating location of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include distance to Project and cost for each raw material.

"Product Certificates" Subparagraph below applies to ASHRAE 189.1, which requires that a minimum of 15 percent of building materials or products be extracted, harvested, manufactured, or recovered within 500 miles (800 km) of Project. See ASHRAE 189.1-2014, 9.4.1.2.

5. Product Certificates: For regional materials, indicating location of material manufacturer and point of extraction, harvest, or recovery for each raw material. Include distance to Project, means of transportation, and cost for each regional material.
Retain first three subparagraphs below to be eligible for LEED v4 credit. See the Evaluations.

"Environmental Product Declaration" Subparagraph below applies to LEED v4 (all) MR Credit, "Building Product Disclosure and Optimization - Environmental Product Declarations." Confirm with manufacturer that EPDs are available for each product.

6. Environmental Product Declaration: For each product.

"Health Product Declaration" Subparagraph below applies to LEED v4 (all) MR Credit, "Building Product Disclosure and Optimization - Material Ingredients, Option 1 - Material Ingredient Reporting." Confirm with manufacturer that HPDs are available and meet requirements of the HPD Open Standard or approved USGBC program.

7. Health Product Declaration: For each product.

"Sourcing of Raw Materials" Subparagraph below applies to LEED v4 (all) MR Credit, "Building Project Disclosure and Optimization - Sourcing of Raw Materials, Option 1 - Raw Material Source and Extraction Reporting." Confirm with manufacturer that corporate sustainability reports are available, have been prepared within the last year or are applicable to the year of production, and are by an organization approved by the USGBC.

8. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer.

Subparagraphs below apply to Green Globes if products specified in the Section are used to meet the requirements of 3.5.2 "Interior Fit-out (including Finishes and Furnishings) - Path B," which requires that a certain percentage of the materials used in the interior fit-out have third-party certifications, and/or third-party life-cycle assessments.

9. Third-Party Certifications: For each product.

10. Third-Party Certified Life-Cycle Assessment: For each product.
C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, sections, full-size details, and attachments to other work.

1. Include full-size details of each type of vertical-to-horizontal intersection of aluminum-framed entrances and storefronts, showing the following:

a. Joinery.

b. Anchorage.

c. Glazing.

2. Include point-to-point wiring diagrams showing the following:

a. Power requirements for each electrically operated door hardware.

b. Location and types of switches, signal device, conduit sizes, and number and size of wires.

Retain "Samples for Initial Selection" and "Samples for Verification" paragraphs below for two-stage Samples.

D. Samples for Initial Selection: For units with factory-applied color finishes.

E. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes.

F. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing fabrication and assembly of entrance door hardware, as well as procedures and diagrams. Coordinate final entrance door hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of entrance door hardware.

Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor.

G. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated to comply with performance requirements and design criteria.

1.5 INFORMATIONAL SUBMITTALS

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For Installer.

B. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, and components, from manufacturer.

Retain "Quality-Control Program" Paragraph below if Project includes two-sided structural glazing. ASTM C 1401 recommends establishing a written quality-control program for fabrication, installation, and post-construction maintenance of structural-sealant-glazed storefronts.

C. Quality-Control Program: Developed specifically for Project, including fabrication and installation, according to recommendations in ASTM C 1401. Include periodic quality-control reports.

D. Source quality-control reports.

E. Sample Warranties: For warranties.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.

B. Product Options: Information on Drawings and in Specifications establishes requirements for aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one another, and to adjoining construction.

Retain subparagraph below or revise to suit Project.

1. Do not change intended aesthetic effects, as judged solely by Architect, except with Architect's approval. If changes are proposed, submit comprehensive explanatory data to Architect for review.

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

A. Warranty: [Manufacturer] [Installer] agrees to repair or replace components of aluminum-framed entrances and storefronts that do not comply with requirements or that fail in materials or workmanship within specified warranty period.

Verify available warranties and warranty periods for finishes.

1. Warranty Period: Two years from date of Substantial Completion.

PART 2 -  PRODUCTS

Manufacturers and products listed in SpecAgent and MasterWorks Paragraph Builder are neither recommended nor endorsed by the AIA or ARCOM. Before inserting names, verify that manufacturers and products listed there comply with requirements retained or revised in descriptions and are both available and suitable for the intended applications. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."

2.1 MANUFACTURERS

A. Source Limitations: Obtain all components of aluminum-framed entrance and storefront system, and accessories, from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Deflection of Framing Members:

Based on Project conditions, more stringent deflection criteria than specified in "Deflection Normal to Wall Plane" and "Deflection Parallel to Glazing Plane" subparagraphs below may be required; see "Seismic Performance" Article in the Evaluations. First option in "Deflection Normal to Wall Plane" Subparagraph is based on IBC requirements for framing members supporting glass. Second option is based on AAMA TIR-A11 recommendations.

1. Deflection Normal to Wall Plane: Limited to [edge of glass in a direction perpendicular to glass plane not exceeding 1/175 of the glass edge length for each individual glazing lite] [1/175 of clear span for spans of up to 13 feet 6 inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 13 feet 6 inches (4.1 m)] <Insert deflection limit> or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19.1 mm), whichever is less.

First option in "Deflection Parallel to Glazing Plane" Subparagraph below is based on typical deflection criteria for glass. Second option is based on GANA's "Glazing Manual."

2. Deflection Parallel to Glazing Plane: Limited to [1/360 of clear span or 1/8 inch (3.2 mm), whichever is smaller] [amount not exceeding that which reduces glazing bite to less than 75 percent of design dimension and that which reduces edge clearance between framing members and glazing or other fixed components to less than 1/8 inch (3.2 mm)].

a. Operable Units: Provide a minimum 1/16-inch (1.6-mm) clearance between framing members and operable units.

2.3 STOREFRONT SYSTEMS

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option(s) if manufacturer's name and model number are indicated on Drawings.

A. Basis-of-Design Product: Subject to compliance with requirements, provide Avanti Systems, Inc.; [Solare™ acoustic, single-glazed partition system] [Solare™ acoustic, double-glazed partition system] [Elite™ free-standing partition system] [Elevare™ mullion, high-wall partition system] [Elevare™ point-support, single-glazed, high-wall system] [Elevare™ stacking, double-glazed high-wall system] [Elevare™ tension, high-wall system] [Lunar™ Smart Glass partition system] [Transverso Monoblock™ modular, wall-partition system] or comparable product by one of the following:

1. DORMA USA, Inc.
2. Nana Wall Systems, Inc.
3. <Insert manufacturer's name>.

B. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of thickness required and reinforced as required to support imposed loads.

1. Interior Vestibule Framing Construction: Nonthermal.

2. Glazing System: Retained mechanically with gaskets on four sides.

3. Glazing Plane: [Center] <Insert location>.

4. Finish: [Clear anodic] [RAL 9006 white aluminum, powder-coat].

5. Fabrication Method: Field-fabricated stick system.

6. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated.

7. Steel Reinforcement: As required by manufacturer.

C. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not integral, where framing abuts adjacent construction.

D. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with nonstaining, nonferrous shims for aligning system components.

2.4 ENTRANCE DOOR SYSTEMS

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

A. Basis-of-Design Product: Subject to compliance with requirements, provide Avanti Systems, Inc.; [Pivot, frameless, glass swing door (single glazed)] [Hinged, glass swing door] [Double-glazed, acoustic, swing door] or comparable product by one of the following:

1. DORMA USA, Inc.
2. Nana Wall Systems, Inc.

3. <Insert manufacturer's name>.

B. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation.

Avanti entrance door systems provide acoustical performance of up to 43 dB.

C. Acoustical Performance: [43] <Insert number> dB.

D. Double-Glazed Entrance Door: Provide manufacturer's standard integral blinds.

E. Entrance Doors Standard Function: [Free swing] [Self-closing].

2.5 ENTRANCE DOOR HARDWARE

Before retaining hardware, verify accessible entrance, means-of-egress doorway, and other requirements of authorities having jurisdiction.

A. General: Provide entrance door hardware and [entrance door hardware sets indicated in door and frame schedule] [entrance door hardware sets indicated in "Entrance Door Hardware Sets" Article] for each entrance door, to comply with requirements in this Section.

Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Avanti Systems, Inc.; [Pivot] [Hinged].

Retain one of three options in "Entrance Door Hardware Sets" Subparagraph below to coordinate with "Entrance Door Hardware Sets" Article.

2. Entrance Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and [named manufacturers' products] [products equivalent in function and comparable in quality to named products] [products complying with BHMA standard referenced].

3. Sequence of Operation: Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.

4. Opening-Force Requirements:

"Egress Doors" Subparagraph below is based on requirements of both the IBC and NFPA 101 for means-of-egress doors. Option is a requirement of NFPA 101 only.

a. Egress Doors: Not more than 15 lbf (67 N) to release the latch and not more than 30 lbf (133 N) to set the door in motion[ and not more than 15 lbf (67 N) to open the door to its minimum required width].

"Accessible Interior Doors" Subparagraph below is based on ADA-ABA Accessibility Guidelines.

b. Accessible Interior Doors: Not more than 5 lbf (22.2 N) to fully open door.

B. Designations: Requirements for design, grade, function, finish, quantity, size, and other distinctive qualities of each type of entrance door hardware are indicated in "Entrance Door Hardware Sets" Article. Products are identified by using entrance door hardware designations as follows:

Retain "Named Manufacturers' Products" or "References to BHMA Standards" Subparagraph below.

1. Named Manufacturers' Products: Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements. Manufacturers' names are abbreviated in "Entrance Door Hardware Sets" Article.

Retain "References to BHMA Standards" Subparagraph below for a nonproprietary specification based on referencing BHMA standards, with or without naming available manufacturers.

2. References to BHMA Standards: Provide products complying with these standards and requirements for description, quality, and function.

If specifying entrance door hardware by named manufacturers' products, delete remaining paragraphs, and indicate entrance door hardware in "Entrance Door Hardware Sets" Article, including requirements for design, grade, function, finish, size, quantity and other distinctive qualities. If specifying entrance door hardware by reference to a BHMA standard or by describing characteristics, retain remaining paragraphs and insert specific type, function, finish and quantity requirements in "Entrance Door Hardware Sets" Article.

C. Pivot Hinges: BHMA A156.4, Grade 1.

Retain "Offset-Pivot Hinges" Subparagraph below only if quantities are not indicated in "Entrance Door Hardware Sets" Article. For offset pivots, an intermediate pivot is recommended for doors 60 inches (1524 mm) to 90 inches (2286 mm) in height. Each additional 30 inches (762 mm) of door height warrants another intermediate pivot.

1. Offset-Pivot Hinges: Provide top, bottom, and intermediate offset pivots at each door leaf.

D. Free-Swing Hinge: ASTM A 276/A 276M, Type 304, including accessories required for complete installation.

E. Frame to Glass Door Hydraulic Hinge: ASTM A 276/A 276M, Type 304, including accessories required for complete installation.
Retain "Quantities" Subparagraph below only if quantities are not indicated in "Entrance Door Hardware Sets" Article.

1. Quantities:

a. For doors up to [87 inches (2210 mm)] <Insert dimension> high, provide three hinges per leaf.

b. For doors more than [87 and up to 120 inches (2210 and up to 3048 mm)] <Insert dimensions> high, provide four hinges per leaf.

F. Panic Exit Devices: BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.

Delete "Cylinders" Paragraph below if cylinders are specified in Section 087100 "Door Hardware." or Section 087111 "Door Hardware (Descriptive Specification)."

G. Cylinders: BHMA A156.5, Grade 1.

1. Keying: [No master] [Master] key system. Permanently inscribe each key with a visual key control number and include notation ["DO NOT DUPLICATE"] [to be furnished by Owner].

H. Strikes: Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for aluminum framing.

I. Closers: BHMA A156.4, Grade 1, with accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use; adjustable to comply with field conditions and requirements for opening force.

J. Concealed Overhead Holders and Stops: BHMA A156.8, Grade 1.

K. Door Stops: BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location indicated, with integral rubber bumper.

2.6 GLAZING

For privacy glass, specify Avanti Systems' "Lunar™ Smart Glass" partition system.
A. Privacy Glazing: UL-approved LCD switchable privacy glass.

Retain "Fully Tempered (FT) Clear Glass" or "Laminated Glass" Subparagraphs below. Coordinate with storefront and entrance glazing system.

1. Fully Tempered (FT) Clear Glass: ASTM C 1048, Kind FT, Condition A (uncoated surfaces), Type I (transparent), Class 1 clear, Quality q3 (glazing select), tested for surface and edge compression per ASTM C 1048 and for impact strength per 16 CFR 1201 for Category II materials.

a. Thickness: [3/8 inch (9.5 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] [3/4 inch (19 mm)] <Insert thickness>.

2. Laminated Glass: ASTM C 1172; consisting of two layers of clear glass with a clear plastic interlayer.

a. Interlayer: Polyvinyl butyral (PVB) with a proven record of no tendency to bubble, discolor, or lose physical and mechanical properties after laminating glass lites and installation.

b. For PVB interlayers, laminate lites in autoclave with heat plus pressure.

c. Laminating Process: Fabricate laminated glass to produce glass free of foreign substances and air or glass pockets.
d. Thickness: [3/8 inch (9.5 mm)] [1/2 inch (13 mm)] <Insert thickness>.

3. Color: [Neutral] [Gray] [Green] [Bronze] [Blue] [As selected by Architect] [Custom].

Retain "Electrical Requirements" Subparagraph below for Avanti Systems' "Lunar™ Smart Glass" partition system.

4. Electrical Requirements:
a. Power: 110 V ac; 60 Hz.

b. Switches: [Single] [Three-way].

1) Switch On: 0.372 W per sq. ft. (4 W per sq. m) of glazing.

2) Switch Off Privacy Mode: Zero W per sq. ft. (Zero W per sq. m) of glazing.
B. Glazing Sealants: As recommended by manufacturer.
Subparagraph below applies to LEED 2009 NC, CI, and CS; LEED v4; IgCC; ASHRAE 189.1; and Green Globes.

1. Sealant shall have a VOC content of 250 g/L or less.
Subparagraph below applies to LEED 2009 for Schools Credit IEQ 4.1.

2. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Subparagraph below applies to LEED v4.

3. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Subparagraph below applies to IgCC.

4. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu. m or 7 ppb, whichever is less.

Subparagraph below applies to ASHRAE 189.1.

5. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

Subparagraph below applies to Green Globes.

6. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." The building concentration of formaldehyde shall not exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that of acetaldehyde shall not exceed 9 mcg/cu. m.
2.7 MATERIALS

A. Sheet and Plate: ASTM B 209 (ASTM B 209M).

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M).

C. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M.

D. Structural Profiles: ASTM B 308/B 308M.

2.8 ACCESSORIES

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.

1. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.

2. Reinforce members as required to receive fastener threads.

Retain subparagraph below for exposed fasteners if any.

3. Use exposed fasteners with countersunk Phillips screw heads[, finished to match framing system][, fabricated from 300 series stainless steel].

B. Anchors: Three-way adjustable anchors with minimum adjustment of [1 inch (25.4 mm)] <Insert dimension> that accommodate fabrication and installation tolerances in material and finish compatible with adjoining materials and recommended by manufacturer.

2.9 FABRICATION

A. Form or extrude aluminum shapes before finishing.

B. Fabricate components that, when assembled, have the following characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.

2. Accurately fitted joints with ends coped or mitered.

3. Fasteners, anchors, and connection devices that are concealed from view to greatest extent possible.

C. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops.

D. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying finishes.

E. After fabrication, clearly mark components to identify their locations in Project according to Shop Drawings.

2.10 ALUMINUM FINISHES

See "Aluminum Finishes" Article in the Evaluations for additional information.

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

"Powder-Coat Finish" Paragraph below references AAMA standard for pigmented organic coating on extrusions and panels.

B. Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.

1. Color and Gloss: [RAL 9006 white aluminum, polyester powder coat] [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:

1. Comply with manufacturer's written instructions.

2. Do not install damaged components.

3. Fit joints to produce hairline joints free of burrs and distortion.

4. Rigidly secure nonmovement joints.

5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration and to prevent impeding movement of moving joints.

6. Seal perimeter and other joints watertight unless otherwise indicated.

B. Metal Protection:

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by painting contact surfaces with materials recommended by manufacturer for this purpose or by installing nonconductive spacers.

Coordinate first paragraph below with manufacturers' written recommendations.

C. Set continuous sill members and flashing in full sealant bed, as specified.

D. Install components plumb and true in alignment with established lines and grades.

Retain first paragraph below for operable units.

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust weather-stripping contact and hardware movement to produce proper operation.

F. Install glazing as specified.

Indicate entrance door hardware mounting heights on Drawings, or insert them in "Field-Installed Entrance Door Hardware" Subparagraph below.

G. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware according to entrance door hardware manufacturers' written instructions using concealed fasteners to greatest extent possible.

3.3 ERECTION TOLERANCES

A. Erection Tolerances: Install aluminum-framed entrances and storefronts to comply with the following maximum tolerances:

Erection tolerances in subparagraphs below are examples only that are based on various AAMA references. Coordinate with tolerances for support systems and revise to suit Project.

1. Plumb: 1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m).

2. Level: 1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m).

3. Alignment:

a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm).

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch (12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm).

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) wide or more, limit offset from true alignment to 1/4 inch (6 mm).

4. Location: Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch (12.7 mm) over total length.
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