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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
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.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. [Exterior] [Interior] [Exterior and interior] storefront framing.

2. Storefront framing for window walls.

3. Storefront framing for ribbon walls.

4. Storefront framing for punched openings.

5. [Exterior] [Interior] [Exterior and interior] manual-swing entrance doors[ and door-frame units].

6. Anchors, fasteners, clips and other anchoring devices

7. Structural design of glazing and framing system.

1.2 PREINSTALLATION MEETINGS

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

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include plans, elevations, sections, full-size details, and attachments to other work.

1. Show connection to and continuity with adjacent thermal, weather, air, and vapor barriers.

Retain "Samples" Paragraph below as requested by Owner or for non-standard finishes.  If selection of finish is still needed, retain first subparagraph.  If Owner requires finish verification, retain second subparagraph.

C. Samples:
1. Samples for selection of finish.  As requested by Architect, provide color samples from manufacturer’s full range of finishes, on minimum 2 inches by 3 inches sheet aluminum, for Owner review.
2. Samples for verification of finish.  For each exposed finish, provide samples for verification of finish, on minimum 2 inches by 3 inches sheet aluminum, of each finish or color.
3. Approved samples to remain available for Owner and Archtiect review at the project site for the duration of the construction period.

D. Sample for Mock-up:  Provide complete frame, glazing and necessary anchoring devices for installation in the mock-up panel.  Unit dimensions shall be <Insert width and height of unit for mock-up> [as indicated in the drawings].

1. Frame color:  <Insert frame color> [as indicated in the drawings].

2. Glazing Type:  <Insert glazing type or types> [as indicated in the drawings].

E. 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.

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

F. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

1.4 INFORMATIONAL SUBMITTALS

A. Energy Performance Certificates: NFRC-certified energy performance values from manufacturer.

B. Product test reports.

C. Field quality-control reports.

D. Sample warranties.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by the manufacturer, and with a minimum of 3 years of experience installing similar aluminum glazing systems.
B. Manufacturer’s Qualifications: Manufacturer capable of providing field service representation during construction, approving acceptable installer and approving application method.

C. Framing System and entrance doors shall be the product of a single manufacturer and shall be the same manufacturer as used for the glazed curtain walls.

Retain "Testing Agency Qualifications" Paragraph below if Contractor selects testing agency or if Contractor is required to provide services of a qualified testing agency in "Field Quality Control" Article.

D. Testing Agency Qualifications: Qualified according to ASTM E 699 for testing indicated [ and accredited by IAS or ILAC Mutual Recognition Arrangement as complying with ISO/IEC 17025].

E. 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 and Owner, except with Architect's approval. If changes are proposed, submit comprehensive explanatory data to Architect and Owner for review.

1.7 DELIVERY, STORAGE AND HANDLING
A. Delivery:
1. Deliver stick materials in manufacturer’s standard protective covering.

2. Do not remove protective coverings until ready for installation.

B. Storage:
1. Store materials off the ground and covered for protection against moisture and sunlight.  Manufacturer’s standard protective covering is acceptable if it is waterproof and not subject to degradation or adhesion from sun exposure or heat.
2. Store materials in a way to prevent deflection, distortion, or overloading of individual components.  Where spacers are used to separate individual layers of material, align spacers vertically.
3. Provide protective coverings for prefabricated materials that will be stored on site.
4. Preassembled materials shall be installed as soon as practicable after assembly.

C. Handling:
1. Handle all materials in a way to prevent damage of prefinished surfaces. Prevent metal-to-metal contact of all prefinished materials.

1.8 PROJECT / SITE CONDITIONS

A. Field measurements:
1. All field measurements at the site shall be the responsibility of the Contractor for accuracy and fitting of this work with work of others.
1.9 WARRANTY

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

A. Special 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 aluminum-framed entrances and storefronts.  Five year warranty is considered a minimum requirement.
1. Warranty Period: [Five] [10] <Insert number> years from date of Substantial Completion.

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or replace aluminum that shows evidence of deterioration of factory-applied finishes within specified warranty period.

Coordinate "Warranty Period" Subparagraph below with "Aluminum Finishes" Article. AAMA 2604 is intended to represent five years of performance; AAMA 2605 is intended to represent 10 years of performance. Verify available warranties and warranty periods for finishes.

Ten year finish warranty is a minimum.

1. Warranty Period: [10] [20] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 PERFORMANCE REQUIREMENTS

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design aluminum-framed entrances and storefronts.

B. General Performance: Comply with performance requirements specified, as determined by testing of aluminum-framed entrances and storefronts representing those indicated for this Project without failure due to defective manufacture, fabrication, installation, or other defects in construction.

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting structure including, but not limited to, story drift, twist, column shortening, long-term creep, and deflection from uniformly distributed and concentrated live loads.

2. Failure also includes the following:

a. Thermal stresses transferring to building structure.

b. Glass breakage.

c. Noise or vibration created by wind and thermal and structural movements.

d. Loosening or weakening of fasteners, attachments, and other components.

e. Failure of operating units.

C. Structural Loads:

Usually indicate on Drawings design loads determined by Project's structural engineer. Verify requirements of authorities having jurisdiction. See Evaluations for additional information.

1. Wind Loads: As indicated on Drawings.

2. Other Design Loads: [As indicated on Drawings] <Insert loads>.

D. Deflection of Framing Members: At design wind pressure, as follows:

Based on Project conditions, more stringent deflection criteria than specified in three 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 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.

Retain "Cantilever Deflection" Subparagraph below for parapets and similar components.

3. Cantilever Deflection: Where framing members overhang an anchor point, as follows:

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 11 feet 8-1/4 inches (3.6 m) or 1/175 times span, for spans less than 11 feet 8-1/4 inches (3.6 m).

ASTM E 330 test method evaluates structural performance of aluminum-framed entrances and storefronts and not structural performance of contiguous construction.

E. Structural: Test according to ASTM E 330 as follows:

1. When tested at positive and negative wind-load design pressures, assemblies do not evidence deflection exceeding specified limits.

2. When tested at [150] <Insert number> percent of positive and negative wind-load design pressures, assemblies, including anchorage, do not evidence material failures, structural distress, or permanent deformation of main framing members exceeding [0.2] <Insert number> percent of span.

Minimum test duration according to ASTM E 330 is 10 seconds, which is historically U.S. practice.

3. Test Durations: As required by design wind velocity, but not less than [10] <Insert number> seconds.

F. Air Infiltration: Test according to ASTM E 283 for infiltration as follows:

1. Fixed Framing and Glass Area:

Retain first option in first subparagraph below for maximum air-leakage rate based on ASHRAE 90.1 requirements. Static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa) in second option, equivalent to a 25-mph (40-km/h) wind, is ASHRAE 90.1 minimum; air-pressure differential in third option is equivalent to a 50-mph (80-km/h) wind.

a. Maximum air leakage of [0.06 cfm/sq. ft. (0.30 L/s per sq. m)] <Insert value> at a static-air-pressure differential of [1.57 lbf/sq. ft. (75 Pa)] [6.24 lbf/sq. ft. (300 Pa)] <Insert value>.

2. Entrance Doors:

Retain first option in "Pair of Doors" Subparagraph below for maximum air-leakage rate based on ASHRAE 90.1.

a. Pair of Doors: Maximum air leakage of [1.0 cfm/sq. ft. (5.08 L/s per sq. m)] <Insert value> at a static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa).

b. Single Doors: Maximum air leakage of [0.5 cfm/sq. ft. (2.54 L/s per sq. m)] <Insert value> at a static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa).

Retain "Water Penetration under Static Pressure" Paragraph below for static-pressure method, which is most frequently specified. For water-penetration tests, AAMA 501 states that a static-air-pressure differential of 20 percent of wind-load design pressure provides satisfactory performance in most parts of the U.S. Locations where high winds and heavy rains occur simultaneously require higher test-pressure differences. Both static and dynamic testing may be required or desired for certain designs, particularly those incorporating special water-drainage features such as rain screen walls.

G. Water Penetration under Static Pressure: Test according to ASTM E 331 as follows:

1. No evidence of water penetration through fixed glazing and framing areas when tested according to a minimum static-air-pressure differential of 20 percent of positive wind-load design pressure, but not less than [6.24 lbf/sq. ft. (300 Pa)] [10 lbf/sq. ft. (480 Pa)] [15 lbf/sq. ft. (720 Pa)] <Insert value>.

The IECC and ASHRAE/IES 90.1 require that all fenestration be certified and labeled by manufacturer for energy performance, based on ratings established by NFRC. Verify which manufacturers have tested aluminum-framed entrances and storefronts and can demonstrate compliance with NFRC. Verify requirements of authorities having jurisdiction.

H. Energy Performance: Certify and label energy performance according to NFRC as follows:

Primary energy performance requirements usually include thermal transmittance (U-factor), solar heat gain coefficient, and air infiltration. Options in subparagraphs below are examples only; revise values to suit climate zone of building envelope as defined by the IECC. Testing for visible light transmittance (VT) is specified in Section 088000 "Glazing."

1. Thermal Transmittance (U-factor): Fixed glazing and framing areas shall have U-factor of not more than [0.45 Btu/sq. ft. x h x deg F (2.55 W/sq. m x K)] [0.57 Btu/sq. ft. x h x deg F (3.23 W/sq. m x K)] [0.69 Btu/sq. ft. x h x deg F (3.92 W/sq. m x K)] <Insert value> as determined according to NFRC 100.

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain coefficient of no greater than [0.35] [0.40] [0.45] <Insert value> as determined according to NFRC 200.

3. Condensation Resistance: Fixed glazing and framing areas shall have an NFRC-certified condensation resistance rating of no less than [15] [25] [35] [45] <Insert value> as determined according to NFRC 500.

Retain "Windborne-Debris Impact Resistance" Paragraph below for windborne-debris-impact-resistance performance if required by Project. The IBC establishes criteria for buildings in hurricane-prone locations. Verify requirements of authorities having jurisdiction.

I. Windborne-Debris Impact Resistance: Pass missile-impact and cyclic-pressure tests when tested according to ASTM E 1886 and testing information in ASTM E 1996 for [Wind Zone 1] [Wind Zone 2] [Wind Zone 3] [Wind Zone 4].

1. Large-Missile Test: For glazed openings located within 30 feet (9.1 m) of grade.

J. Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature changes:

Differential values in "Temperature Change" Subparagraph below (for aluminum in particular) are suitable for most of the U.S.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

2.2 MANUFACTURERS

A. Subject to compliance with the requirements, provide products manufactured by one of the following:
1. EFCO Corporation

2. Kawneer Company, Inc.
3. Tubelite Inc.
4. Vistawall Architectural Products
5. YKK AP America Inc.
2.3 FRAMING
A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of thickness required and reinforced as required to support imposed loads.

1. Construction: [Thermally broken] [Thermally improved] [Nonthermal] <Insert description>.

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

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

4. Finish: [Clear anodic finish] [Color anodic finish] [Baked-enamel or powder-coat finish] [High-performance organic finish].

5. Fabrication Method: Field-fabricated stick system.

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

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

D. Materials:

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

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.

Retain "Steel Reinforcement" Subparagraph below for internal steel reinforcement of aluminum framing members; revise to suit Project.

2. Steel Reinforcement: Manufacturer's standard zinc-rich, corrosion-resistant primer complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and pretreatment. Select surface preparation methods according to recommendations in SSPC-SP COM, and prepare surfaces according to applicable SSPC standard.

a. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M.

b. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M.

c. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M.

2.4 ENTRANCE DOOR SYSTEMS

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

1. Door Construction: [1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- (3.2-mm-)] [2-inch (50.8-mm) overall thickness, with minimum 0.188-inch- (4.8-mm-)] [2- to 2-1/4-inch (50.8- to 57.2-mm) overall thickness, with minimum 0.125-inch- (3.2-mm-)] thick, extruded-aluminum tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that are deeply penetrated and fillet welded or that incorporate concealed tie rods.

Retain "Thermal Construction" Subparagraph below if retaining last option in "Door Construction" Subparagraph above.

a. Thermal Construction: [High-performance plastic connectors separate aluminum members exposed to the exterior from members exposed to the interior] <Insert description>.

Coordinate entrance door design in "Door Design" Subparagraph below with hardware requirements. Narrow-stile doors may not accommodate some exit devices.

2. Door Design: [As indicated] [Narrow stile; 2-1/8-inch (54-mm) nominal width] [Medium stile; 3-1/2-inch (88.9-mm) nominal width] [Wide stile; 5-inch (127-mm) nominal width] <Insert description>.

3. Glazing Stops and Gaskets: [Beveled] [Square] <Insert description>, snap-on, extruded-aluminum stops and preformed gaskets.

Retain subparagraph below if required. Glazing stops are typically removable from both sides.

a. Provide nonremovable glazing stops on outside of door.

2.5 ENTRANCE DOOR HARDWARE

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

Delete "Entrance Door Hardware" Paragraph below if all entrance door hardware is specified in this Section. See "Entrance Door Hardware" Article in the Evaluations for discussion of appropriate methods for specifying entrance door hardware.

A. Entrance Door Hardware: Hardware not specified in this Section is specified in [Section 087100 "Door Hardware."] [Section 087111 "Door Hardware (Descriptive Specification)."]

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

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

1. 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].

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

3. 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.

C. Designations: Requirements for design, grade, function, finish, 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.

Delete descriptive requirements in remaining paragraphs, including references to BHMA standards, if the applicable characteristics are determined by naming manufacturer's products in "Entrance Door Hardware Sets" Article. For products specified only by reference to a BHMA standard or by describing characteristics, insert specific type and function requirements in "Entrance Door Hardware Sets" Article.

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

Retain "Offset-Pivot Hinges" Subparagraph below unless "Entrance Door Hardware Sets" Article is revised to include hanging device quantities. For offset pivots, three-per-door leaf is common for doors subject to heavy traffic, doors more than 84 inches (2134 mm) tall, and doors glazed with insulating glass. For light-traffic doors glazed with monolithic glass, consider removing the intermediate pivot.

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

E. Butt Hinges: BHMA A156.1, Grade 1, radius corner.

1. Nonremovable Pins: Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while entrance door is closed.

2. Exterior Hinges: [Stainless steel, with stainless-steel pin] [Nonferrous] <Insert material>.

Retain "Quantities" Subparagraph below unless "Entrance Door Hardware Sets" Article is revised to include hanging device quantities.

3. 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. Continuous-Gear Hinges: Manufacturer's standard with stainless-steel bearings between knuckles, fabricated to full height of door and frame.

G. Mortise Auxiliary Locks: BHMA A156.5, Grade 1.

Building codes prohibit manual flush bolts at means-of-egress doors.

H. Manual Flush Bolts: BHMA A156.16, Grade 1.

I. Automatic and Self-Latching Flush Bolts: BHMA A156.3, Grade 1.

J. 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.

If panic exit devices are specified by reference only to BHMA A156.3, type and function requirements must be fully described in "Entrance Door Hardware Sets" Article.

Retain "Cylinders" Paragraph below to allow keying for aluminum-framed entrances to be coordinated with building keying system.

K. Cylinders: [As specified in Section 087100 "Door Hardware."] [As specified in Section 087111 "Door Hardware (Descriptive Specification)."] [BHMA A156.5, Grade 1.]

Retain "Keying" Subparagraph below if cylinders are specified in this Section.

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].

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

M. Operating Trim: BHMA A156.6.

N. Removable Mullions: BHMA A156.3, extruded aluminum.

1. When used with panic exit devices, provide removable mullions listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305. Use only mullions that have been tested with exit devices to be used.

O. 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.

P. Concealed Overhead Holders: BHMA A156.8, Grade 1.

Q. Surface-Mounted Holders: BHMA A156.16, Grade 1.

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

S. Weather Stripping: Manufacturer's standard replaceable components.

T. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners on mounting strip.

U. Silencers: BHMA A156.16, Grade 1.

"Thresholds" Paragraph below is based on ADA-ABA Accessibility Guidelines requirements for egress doors.

V. Thresholds: BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with maximum height of 1/2 inch (12.7 mm).

Retain "Finger Guards" Paragraph below for entrance doors with center pivots.

W. Finger Guards: Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame hinge-jamb at center-pivoted doors.

2.6 GLAZING

A. Glazing: Comply with Section 088000 "Glazing."

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.

C. Glazing Sealants: As recommended by manufacturer.

Typically retain first paragraph below even though this relates to LEED requirements. VOC content limit is that for architectural sealants.

D. Sealants used inside the weatherproofing system shall have a VOC content of [250] <Insert value> g/L.

2.7 FABRICATION

A. Form or extrude aluminum shapes before finishing.

Retain first paragraph below for welding.

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.

C. 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. Physical and thermal isolation of glazing from framing members.

4. Accommodations for thermal and mechanical movements of glazing and framing to maintain required glazing edge clearances.

5. Provisions for field replacement of glazing from [exterior] [interior] [interior for vision glass and exterior for spandrel glazing panels].

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

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

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and for installing entrance door hardware.

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware.

G. 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.

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

2.8 ALUMINUM FINISHES

Retain finishes in paragraphs below to suit Project. If retaining more than one, indicate location of each on Drawings or by inserts.

Retain one of two options in "Clear Anodic Finish" Paragraph below. Verify availability with manufacturers.
Standard anodic finish is Class 1, (0.018 mm thick).  Class 2 (0.010 mm) is limited for use in non-health care projects, areas with limited exterior exposure, areas not subject to repeated chemical cleaning.
Anodized finishes preferred to other finish types.

A. Clear Anodic Finish: AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 0.010 mm] or thicker.

Retain one of two options in "Color Anodic Finish" Paragraph below. Verify availability with manufacturers.

Standard anodic finish is Class 1, (0.018 mm thick).  Class 2 (0.010 mm) is limited for use in non-health care projects, areas with limited exterior exposure, areas not subject to repeated chemical cleaning.

B. Color Anodic Finish: AAMA 611, [AA-M12C22A42/A44, Class I, 0.018 mm] [AA-M12C22A32/A34, Class II, 0.010 mm] or thicker.

1. Color: [Light bronze] [Medium bronze] [Dark bronze] [Champagne] [Black] <Insert color>.

Options in "Color" Subparagraph above are examples only and may vary in color range and availability among manufacturers. Retain one or delete all above and retain one of two options in "Color" Subparagraph below.

2. Color: [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].

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

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 mm).

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

Retain one of two "High-Performance Organic Finish" paragraphs below; if both are required, indicate location of each system on Drawings, in schedules, or by inserts. Retain AAMA 2604 or AAMA 2605 for high- or superior-performance organic coatings, respectively, on extrusions and panels. If specific products are required, name coating manufacturers and products.

D. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with [AAMA 2604] [AAMA 2605] and containing not less than [50] [70] percent [PVDF] [or] [FEVE] resin by weight in color coat.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and gloss>.

E. High-Performance Organic Finish: [Three] [Four]-coat fluoropolymer finish complying with AAMA 2605 and containing not less than [50] [70] percent [PVDF] [or] [FEVE] resin by weight in both color coat and clear topcoat..

1. Color and Gloss: [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 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.

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

Coordinate first paragraph below with manufacturers' written recommendations.

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 "Joint Sealants" to produce weathertight installation.

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 in Section 088000 "Glazing."

G. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points.

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather stripping.

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

2. 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.

3.2 FIELD QUALITY CONTROL

Retain this article for testing of aluminum-framed entrances and storefronts during installation or for testing of field mockups.

Coordinate with Owner whether testing will be by Owner or by Contractor.  In most instances, Owner will engage a testing company to perform these testing services.
A. Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform tests and inspections.

B. Field Quality-Control Testing: Perform the following tests on representative areas of exterior aluminum-framed entrances and storefronts.
1. Visual inspection of the head jamb and sill area at the interior sides of the wall cavity surrounding the unit(s) being tested is required.
Retain paragraph below for new construction conditions where the contractor should be made responsible to coordinate the scheduling of the testing with the sequence of the work.

a. Perform testing prior to installation of gypsum board, insulation, and other materials and finishes that would otherwise prevent the ability to observe the test according to the requirements.
Retain paragraph below for renovation/repair/replacement projects where the contractor should be made responsible to remove existing finishes for testing and replace as required.  
b. Perform testing after removing existing materials that would otherwise prevent the ability to observe the test according to the requirements.  Reinstall materials after successful completion of testing procedures.
2. Water-Spray Test: AAMA 501.2 Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts, Curtain Walls, and Sloped Glazing Systems. 

Edit paragraph below for number of units to be tested for the initial round of water spray tests.  10% of the units for sample testing is common for BJC on most projects.  Any deviation from this amount should be reviewed and approved by Owner.

a. Testing.  Perform initial sample testing of a minimum of 3 units, but no less than [10] [5] <insert number> percent of the total number of aluminum-framed entrance and storefront units installed as determined by Architect.
1) If all sample test units pass, and there is no evidence of water leakage, water-spray testing of the remainder of the units is not required. 
2) If any one of the sample test units does not pass and there is evidence of water leakage, then the following conditions shall apply.
a) At no cost to Owner, Contractor shall repair or replace the deficient conditions as necessary and in a manner acceptable to Architect and Owner, and retest the units that do not pass.  Process shall be repeated as necessary until all units of the sample testing pass and there is no evidence of water leakage in any of the units.
b) At no cost to Owner, Contractor shall perform water spray testing on all of the remaining, untested units.  Contractor shall repair or replace the deficient conditions as necessary and in a manner acceptable to Architect and Owner, and retest units that do not pass.  Process shall be repeated as necessary until all of the units pass and there is no evidence of water leakage.

3. Sill Dam Test: AAMA 511 Voluntary Guideline for Forensic Water Penetration Testing of Fenestration Products, Article 4.2.1.3.1 Sill Dam Test 
Edit paragraph below for number of units to be tested for the initial round of sill dam tests.  10% of the units for sample testing is common for BJC on most projects.  Any deviation from this amount should be reviewed and approved by Owner.

a. Testing.  Perform initial sample testing of a minimum of 3 units, but no less than [10] [5] <insert number> percent of the total number of aluminum-framed entrance and storefront units installed as determined by Architect.  Test shall include end dams, mechanical fasteners, and splice joints for systems with continuous drainage channels.

1) If all sample test units pass, and there is no evidence of water leakage, sill dam testing of the remainder of the units is not required. 

2) If any one of the sample test units does not pass and there is evidence of water leakage, then the following conditions shall apply.

a) At no cost to Owner, Contractor shall repair or replace the deficient conditions as necessary and in a manner acceptable to Architect and Owner, and retest the units that do not pass.  Process shall be repeated as necessary until all units of the sample testing pass and there is no evidence of water leakage in any of the units.

b) At no cost to Owner, Contractor shall perform sill dam testing on all of the remaining, untested units.  Contractor shall repair or replace the deficient conditions as necessary and in a manner acceptable to Architect and Owner, and retest units that do not pass.  Process shall be repeated as necessary until all of the units pass and there is no evidence of water leakage.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

C. Aluminum-framed entrances and storefronts will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.

3.3 ENTRANCE DOOR HARDWARE SETS

Delete this article if entrance door hardware sets schedule is included on the Drawings.

Create a schedule to include a door hardware set for each unique door hardware configuration required for the Project. Identify each set with a unique number designation. Coordinate with "Entrance Door Hardware" Article. Insert schedule below.

See "Entrance Door Hardware" Article in the Evaluations for additional information.

END OF SECTION 084113
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