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Aluminum-Framed Entrances and Storefronts
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 5 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Architectural POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
. *************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
Aluminum-framed entrances and storefronts
Hardware
RELATED REQUIREMENTS
Section << 01 4000 - Quality Requirements - Non-Nuclear>> 
Section << 01 8113.13 - Sustainable Design>> 
Section << 07 9200 - Joint Sealants>>
Section << 08 7100 - Door Hardware>> 
Section << 08 8000 - Glazing>> 
REFERENCE STANDARDS
AAMA 501.5 - Test Method for Serviceability of Exterior Fenestration After Thermal Cycling.
AAMA 501.6 - Recommended Dynamic Test Method for Determining the Seismic Drift Causing Glass Fallout from Window Wall, Curtain Wall and Storefront Systems.
AAMA SFM-1 - Aluminum Storefront and Entrance Manual.
ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
ASTM C1184 - Standard Specification for Structural Silicone Sealants.
ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference.
ASTM E1332 - Standard Classification for Rating Outdoor-Indoor Sound Attenuation.
ICC A117.1 - Accessible and Usable Buildings and Facilities.
NFRC 100 - Procedure for Determining Fenestration Product U-factors.
NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence.
NFRC 500 - Procedure for Determining Fenestration Product Condensation Index Ratings.
DEFINITIONS
For definitions and acronyms, refer to COE Glossary of Terms.
Aluminum entrances and storefront system includes tubular aluminum sections with supplementary internal support framing as required, shop fabricated, factory finished; vision glass; related flashings, anchorage and attachment devices.
1. ***************************************************************************************
1. Edit submittals to include only those absolutely necessary to assure requirements and features that are important for the specific project will be met.
1. ***************************************************************************************
ACTION SUBMITTALS
1. ***************************************************************************************
1. Verify these requirements below against LANL ESM Chapter 14 - Sustainable Design, Attachment 1 "Required Attribute" Column and, if applicable, the LEED prerequisites and project credits. This paragraph and the subparagraph on certificates activate automatically based on selections made in PART 2, Article Performance Requirements.
1. ***************************************************************************************
Sustainable Design Submittals:
Sustainable Design (SD) Submittals: Provide material content documentation in accordance with the requirements of this Section. ​​<< Submit any additional documentation for this product category, as applicable under Section 01 8113.13 - Sustainable Design , with this Section’s submittal.; or  None - N/A>>​​
NFRC Certificates certifying that framed entrances and storefront systems comply with energy performance requirements specified in Article << 2.2; or  ___>> Performance Requirements.
Catalog data, for each type of product specified, indicating component dimensions, describing components within assembly, anchorage and fasteners, glazing, door hardware, and internal drainage details.
Delegated design documents: Calculations, load tables and drawings prepared by a Professional Structural Engineer, licensed in the State of New Mexico. Indicate framing member and supplemental framing structural and physical characteristics and dimensional limitations.
Shop drawings indicating system dimensions, framed opening requirements and tolerances, affected related work, and expansion and contraction joint locations and details.
1. ***************************************************************************************
1. Retain the following paragraph when project requires samples.
1. ***************************************************************************************
Two samples of at least 6 square inches of aluminum material finish.
INFORMATIONAL SUBMITTALS
Manufacturer’s standard warranty.
QUALITY ASSURANCE
Perform Work in accordance with <<AAMA SFM-1>>.
Conform to requirements of <<ICC A117.1>>. 
For aluminum-framed entrances that are part of the building enclosure system that include storefront framing, a curtain wall system, and related products, provide building enclosure system products from a single-source manufacturer. Do not use products provided from numerous sources for assembly at the site.
Qualifications:
Manufacturer: Minimum ten (10) years experience in the fabrication of aluminum-framed entrances and storefronts of the type and quality specified.
Installer: Successful experience completing a minimum of five (5) projects of similar installations and licensed by the manufacturer.
FIELD CONDITIONS
Do not install sealants when the temperature is less than the manufacturer’s recommended minimum temperature for installation and curing.
WARRANTY
Provide manufacturer’s standard warranty against defects in materials and workmanship.
PART 2 - PRODUCTS
MANUFACTURERS
Kawneer.
United States Aluminum
Oldcastle Building Envelope.
Tubelite, Inc.
<< _______>>. 
PERFORMANCE REQUIREMENTS
Delegated Design: Engage a qualified professional engineer, licensed in the State of New Mexico, as defined in Section << 01 4000 - Quality Requirements - Non-Nuclear>>​, to design aluminum-framed entrances, storefronts, and supplemental framing.
General Performance: Comply with performance requirements specified, as determined by testing of aluminum-framed entrances and storefronts without failure due to defective fabrication, installation, or other defects during construction.
Aluminum-framed entrances and storefronts shall withstand movement of supporting structure, including, but not limited to, twist, column shortening, long-term creep, and deflection from uniformly distributed and concentrated live loads.
Failure also includes the following:
Thermal stress transfer to building structure.
Glass breakage.
Noise or vibration caused by wind, thermal and structural movements.
Loosening or weakening of fasteners, attachments, and other components.
Failure of operable units.
Structural Loads
Wind Loads: As indicated on Drawings.
Other Design Loads: As indicated on Drawings.
Deflection of Framing Members: At design wind pressure, as follows:
Deflection Normal to Wall Plane: Not exceeding 1/175 of the glazing edge length for each individual glazing lite or 3/4 inch, whichever is less.
Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch, whichever is less.
1. **********************************************************************
1. Operable units are parts of a storefront or entrance system that have moving components designed for access, ventilation, or egress. They are integrated into the overall aluminum framing system but are engineered to allow motion or function beyond simple enclosure. Examples include swing doors, pivot doors, sliding doors, casement windows, awning or hopper windows, vents or operable sashes.
1. **********************************************************************
Operable Units: Provide a minimum 1/16 inch clearance between framing members and operable units.
Cantilever Deflection: Where framing members overhang an anchor point, as follows:
Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4 inch for spans greater than 11 feet 8-1/4 inches or 1/175 of clear span for spans less than 11 feet 8-1/4 inches.
Wind Performance: Test according to <<ASTM E330/E330M>> as follows:
When tested at positive and negative wind load design pressures, storefront assemblies including entrance door deflections do not exceed specified limits.
When tested at 150 percent of positive and negative wind load design pressures, storefront assemblies including entrance doors and anchorage do not show evidence of material failures, structural distress, or permanent deformation of main framing members exceeding 0.2 percent of span.
Test Durations: Wind load durations are based on <<ASCE 7>>, but not less than 10 seconds.
Air Infiltration: Test according to <<ASTM E283/E283M>> for infiltration as follows:
Fixed Framing and Glazing Area
Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential of 1.57 lb/sq. ft.
Entrance Doors
Single Doors: Maximum air leakage of 0.5 cfm/sq. ft. at a static-air-pressure differential of 1.57 lb/sq. ft.
Water Penetration under Static Pressure: Test according to <<ASTM E331>> as follows:
No evidence of water penetration through fixed glazing and framing areas, including entrance doors, when tested under a minimum static-air-pressure differential of 20 percent of positive wind load design pressure, but not less than 6.24 lb/sq. ft.
Seismic Performance: Aluminum-framed entrances and storefronts shall withstand the effects of earthquake motions determined according to <<ASCE 7>>.
Seismic Drift Causing Glass Fallout: Complying with criteria for passing based on building occupancy type when tested according to <<AAMA 501.6>> at design displacement.
1. ***************************************************************************************
1. The following paragraph and subparagraphs must be edited to meet the minimum requirements in ASHRAE 90.1 or the Whole Building Energy Model for the specific building, whichever is more stringent.
1. ***************************************************************************************
Energy Performance: Certify and label energy performance according to NFRC as follows:
Thermal Transmittance (U-factor): Fixed glazing and framing areas as a system shall have U-factor of not more than << 0.36; or  _______>>  as determined according to <<NFRC 100>>.
Solar Heat Gain Coefficient (SHGC): Fixed glazing and framing areas as a system shall have SHGC of no greater than << 0.38; or  _______>> as determined according to <<NFRC 200>>.
Condensation Resistance: Fixed glazing and framing areas as a system shall have an NFRC-certified condensation resistance rating of no less than << 45; or  _______>> as determined according to <<NFRC 500>>. 
Thermal Transmittance (U-factor): Entrance doors shall have U-factor of not more than << 0.63; or  _______>> as determined according to <<NFRC 100>>.
Solar Heat Gain Coefficient (SHGC): Entrance doors shall have SHGC of no greater than << 0.33; or  _______>> as determined according to <<NFRC 200>>.
Noise Reduction: Test according to <<ASTM E90>>, with ratings determined by <<ASTM E1332>>, as follows:
Outdoor-Indoor Transmission Class: Minimum 26.
Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature changes.
Temperature Change (Range): << _______>>.
Thermal Cycling: No buckling; stress on glazing; sealant failure; excess stress on framing, anchors, and fasteners; or reduction in performance when tested according to <<AAMA 501.5>>.
Structural Sealant Joints
Designed to carry gravity loads of glazing.
Structural Sealant: Per <<ASTM C1184>>, capable of withstanding tensile and shear stresses imposed by structural-sealant-glazed, aluminum-framed entrances and storefronts without failing adhesively or cohesively. When tested for preconstruction adhesion and compatibility, cohesive failure of sealant shall occur before adhesive failure.
Adhesive failure occurs when sealant pulls away from substrate cleanly, leaving no sealant material behind.
Cohesive failure occurs when sealant breaks or tears within itself but does not separate from each substrate, because sealant-to-substrate bond strength exceeds sealant's internal strength.
MATERIALS
Framing: Extruded aluminum conforming to <<ASTM B221>>.
Trim and Flashing: Sheet aluminum conforming to <<ASTM B209/B209M>>.
Anchorage: Sections conforming to <<ASTM A36/A36M>>, shaped to suit mullion sections.
Glazing: Refer to Section << 08 8000 - Glazing>>. 
Fasteners: Stainless steel or galvanized steel fasteners.
Sealants: Refer to Section << 07 9200 - Joint Sealants>>.
COMPONENTS
For exterior applications, provide framing with 2 by 4-1/2-inch nominal dimensions; thermally broken, with interior tubular section insulated from exterior; flush glazing stops; drainage holes; internal weep drainage system.
For interior applications, provide framing with 1-3/4 by 4-inch nominal dimension; not thermally broken; flush glazing stops.
For exterior applications with reinforced mullions, provide standard thermally broken frames with internal steel member reinforcement.
Provide doors 1-7/8 inch thick; 3-3/16 inch top rail; 3-1/2 inch vertical stiles; 7-1/2 inch bottom rail; square glazing stops.
Provide aluminum flashings with finish to match mullion sections.
HARDWARE
Use manufacturer’s standard tubular shaped pull that coordinates with exit device specified in Section << 08 7100 - Door Hardware>>.
All other hardware is specified in Section << 08 7100 - Door Hardware>>.
FABRICATION
Fabricate components with minimum clearance and shim spacing around perimeter of assembly while enabling installation and dynamic movement of perimeter seal.
Accurately fit and secure joints and corners. Make joints flush, hairline and weatherproof.
Prepare components to receive anchor devices. Fabricate anchors.
Install fasteners and attachments to be concealed from view.
Prepare components with internal reinforcement for door hardware.
Reinforce framing members for imposed loads.
FINISHES
For exterior exposed aluminum surfaces, use dark bronze anodized finish conforming to AA‑M12C22A44, Architectural Class l.
Use concealed steel items galvanized in accordance with <<ASTM A123/A123M>> to 2.0 oz/sq ft.
Extent of finish:
Apply factory finish to all surfaces exposed at completed assemblies.
Apply matching finishes to surfaces cut during fabrication, such that no natural aluminum is visible in completed assemblies, including joint edges.
Apply touchup materials recommended by finish manufacturer for field application to cut ends and minor damage to factory applied finish.
PART 3 - EXECUTION
INSPECTION
Verify dimensions, tolerances, and methods of attachment with other Work.
Verify wall openings and adjoining air and vapor seal materials are ready to receive Work of this Section.
Apply bituminous paint to concealed aluminum surfaces in contact with cementitious or dissimilar surfaces.
INSTALLATION
Install wall system in accordance with manufacturer’s installation instructions and <<AAMA SFM-1>>.
Attach to structure to allow sufficient adjustment to accommodate construction tolerances and other irregularities.
Provide alignment attachments and shims to permanently fasten system to building structure.
Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional tolerances.
Provide thermal isolation where components penetrate or disrupt building insulation.
Install sill flashings. Turn up ends and edges, seal to adjacent Work to form watertight dam.
Coordinate attachment and seal of perimeter air and vapor barrier materials.
Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.
Set thresholds in bed of mastic and secure.
Install hardware using templates provided.
Install glazing in accordance with Section << 08 8000 - Glazing>>, using glazing method required to achieve performance criteria.
Install perimeter sealant in accordance with Section << 07 9200 - Joint Sealants>>.
Installation Tolerances:
Maximum variation from plumb is 1/16 inch per 10 feet.
Maximum misalignment of two adjoining members abutting in a plane is 1/32 inch.
ADJUSTING
Adjust operating hardware for smooth operation.
CLEANING
Remove protective material from frame members.
Wash surfaces with a solution of mild detergent in warm water, applied with soft, clean wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean and dry.
PROTECTION
Protect finished work from damage.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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