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SECTION 13122 


METAL BUILDING SYSTEMS 


PART 1 GENERAL 


1.1 DESCRIPTION 


A. Scope: 


1. Contractor shall provide all professional services, labor, materials, tools, equipment and 


incidentals as shown, specified and required to design and furnish metal building system 


of the width, eave height, and roof pitch indicated, capable of withstanding specified 


structural loads and exposure to weather without excessive deflection, or water 


infiltration, as shown on the Drawings and in accordance with the Specifications. 


2. Included are: 


a. Building system shall include all required openings, closures and escutcheons for 


metal building systems to accommodate the Work.  


b. Providing insulation for the metal building. The Contractor has the option to provide 


either wall and roof panels that are pre-insulated or fiberglass blanket insulation with 


an interior liner panel to protect the insulation. 


3. Extent and basic layout of metal building systems work is shown on the Drawings. 


4. Types of products required include the following: 


a. Primary framing system.  


b. Secondary framing system.  


c. Metal roof panel system.  


d. Metal wall panel system. 


e. Metal liner panels.  


f. Glass-fiber blanket roof and wall insulation.  


g. Personnel and overhead doors, hardware, and trim.  


h. Overhead Bridge Cranes 


i. All auxiliary system components and miscellaneous accessories, fasteners, trim, 


framed openings, flashing closures, base moldings, gutters, downspouts, vapor 


retarders. translucent wall panels and all other items not specified under this or other 


Sections, but required to provide a completely watertight and functioning building.  


 


B. Related Documents: 


1. Section 14630, Bridge Cranes. 


C. Terminology: 


1. Terminology used in this Specification shall comply with MBMA’s, “Metal Building 


Systems Manual” for definitions of terms for metal building systems construction, and 


the following: 


a. The term “bay spacing” shall mean the dimension between main frames measured 


normal to frame (at centerline of frame) for interior bays, and dimension from 


centerline of first interior main frame measured perpendicular to end wall (outside 


face of end wall girt). 


b. The term “building length” shall mean the dimension of the building measured 


perpendicular to main framing from end wall to end wall (outside face of girt to 


outside face of girt). 
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c. The term “building width” shall mean the dimension of the building measured 


parallel to main framing from sidewall to sidewall (outside face of girt to outside 


face of girt). 


d. The term “clear span” shall mean the distance between supports of beams, girders, 


or trusses (measured from lowest level of connecting area of a column and a rafter 


frame, or knee). 


e. The term “clear height under structure” shall mean the vertical dimension from 


finished floor to lowest point of any part of primary or secondary structure, not 


including crane supports, located within clear span. 


f. The term “eave height” shall mean the vertical dimension from finished floor to eave 


(the line along the sidewall formed by intersection of the planes of the roof and 


wall). 


1.2 REFERENCES 


A. Contractor shall use the most recent version of standards and codes, unless noted otherwise. 


B. Occupational Safety and Health Administration (OSHA). 


C. Chapter 17 “Structural Tests and Special Inspections” of the Building Code. 


D. MBMA's "Metal Building Systems Manual,"  


E. American Architectural Manufacturers Association (AAMA). 


1. AAMA/WDMA/CSA 101/I.S.2/A440 - Standard/Specification for Windows, Doors, and 


Unit Skylights. 


2. AAMA 701/702 - Combined Voluntary Specification for Pile Weather stripping and 


Voluntary Specification for Replacement Fenestration Weatherseals. 


3. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures 


for Pigmented Organic Coatings on Aluminum Extrusions and Panels. 


F. American Institute of Steel Construction (AISC). 


1. AISC Specifications for Structural Joints using ASTM F3125 A325 or A490 Bolts, 


approved by RCSC. 


2. AISC 360 - Specification for Structural Steel Buildings. 


G. American Iron and Steel Institute (AISI). 


1. AISI S100 - North American Specification for the Design of Cold-Formed Steel 


Structural Members. 


H. Architectural Metal Products Division of NAAMM, Metal Finishes Manual for Architectural 


and Metal Products. 


I. American National Standards Institute (ANSI). 


1. ANSI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 


Doors, Frames, Frame Anchors, and Hardware Reinforcings. 


2. ANSI A250.8, Standard Steel Doors and Frames. 


3. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel 


Surfaces for Steel Doors and Frames. 


J. American Society of Civil Engineers (ASCE). 
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1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 


K. American Society for Testing and Materials (ASTM). 


1. ASTM A36/A36M - Specification for Carbon Structural Steel. 


2. ASTM A53/A53M - Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 


Welded and Seamless. 


3. ASTM A153/A153M - Specification for Zinc Coating (Hot-Dip) on Iron and Steel 


Hardware. 


4. ASTM A307 - Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile 


Strength. 


5. ASTM A475 - Specification for Zinc-Coated Steel Wire Strand. 


6. ASTM A500/A500M - Specification for Cold-Formed Welded and Seamless Carbon 


Steel Structural Tubing in Rounds and Shapes. 


7. ASTM A529/A529M - Specification for High-Strength Carbon-Manganese Steel of 


Structural Quality. 


8. ASTM A563 - Specification for Carbons and Alloy Steel Nuts. 


9. ASTM A572/572M - Specification for High-Strength Low-Alloy Columbium-Vanadium 


Structural Steel. 


10. ASTM A653/A653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-


Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 


11. ASTM A755/A755M - Specification for Sheet Steel, Metallic Coated by the Hot-Dip 


Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building 


Products. 


12. ASTM A792/A792M - Specification for Sheet Steel, 55% Aluminum-Zinc Alloy Coated 


by the Hot-Dip Process. 


13. ASTM A992/A992M - Specification for Structural Steel Shapes. 


14. ASTM A1008/A1008M - Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, 


High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 


Solution Hardened, and Bake Hardenable. 


15. ASTM A1011/A1011M - Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 


Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 


Formability, and Ultra-High Strength. 


16. ASTM B221 - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 


Wire, Profiles, and Tubes. 


17. ASTM B695 - Specification for Coatings of Zinc Mechanically Deposited on Iron and 


Steel. 


18. ASTM C423 - Test Method for Sound Absorption and Sound Absorption Coefficients by 


the Reverberation Room Method. 


19. ASTM C920 - Specification for Elastomeric Joint Sealants. 


20. ASTM C991 - Specification for Flexible Fibrous Glass Insulation for Metal Buildings. 


21. ASTM C1136 - Specification for Flexible, Low Permeance Vapor Retarders for Thermal 


Insulation. 


22. ASTM D523 - Test Method for Specular Gloss. 


23. ASTM D4214 - Test Method for Evaluating Degree of Chalking of Exterior Paint Films. 


24. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials. 


25. ASTM E96/E96M - Test Methods for Water Vapor Transmission of Materials. 


26. ASTM E119 - Test Methods for Fire Tests of Building Construction and Materials. 


27. ASTM E136 - Test Method for Behavior of Materials in a Vertical Tube Furnace at 7500 


C. 
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28. ASTM E283 - Test Method for Determining the Rate of Air Leakage Through Exterior 


Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 


Specimen. 


29. ASTM E329 - Specification for Agencies Engaged in Construction Inspection, Testing, 


or Special Inspection.   


30. ASTM E331 - Test Method for Water Penetration of Exterior Windows, Skylights, 


Doors, and Curtain Walls by Uniform Static Air Pressure Difference. 


31. ASTM E1646 - Test Method for Water Penetration of Exterior Metal Roof Panel Systems 


by Uniform Static Air Pressure Difference. 


32. ASTM E1680 - Test Method for Rate of Air Leakage Through Exterior Metal Roof Panel 


Systems. 


33. ASTM E2190 - Specification for Insulating Glass Unit Performance and Evaluation. 


34. ASTM F436 - Specification for Hardened Steel Washers. 


35. ASTM F3125 - Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 


Minimum Tensile Strength. 


L. American Welding Society (AWS). 


1. AWS D1.1/D1.1M - Structural Welding Code-Steel. 


2. AWS D1.3/D1.3M - Structural Welding Code-Sheet Steel. 


M. Builders Hardware Manufacturers Association (BMHA). 


N. Code of Federal Regulations (CFR). 


1. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials. 


O. International Accreditation Service (IAS). 


1. IAS AC472, Accreditation criteria for Inspection Programs for Manufacturers of Metal 


Building Systems. 


P. Metal Building Systems Manual (MBMA). 


Q. Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA), 


Architectural Sheet Metal Manual. 


R. Society for Protective Coatings (SSPC). 


1. SSPC - Steel Structures Painting Manual Vol. 2. 


S. Underwriters Laboratories (UL). 


1. UL 580 - Tests for Uplift Resistance of Roof Assemblies. 


1.3 QUALITY ASSURANCE 


A. Contractor is responsible for providing quality control. 


B. Additional Qualifications: Manufacturer shall have a minimum of 5 years experience 


producing substantially similar equipment. 


C. Records management shall be in accordance with Contract Documents. 


D. Welding Qualifications: 
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1. Qualify procedures and personnel according to AWS D1.1/D1.1M and AWS 


D1.3/D1.3M, as applicable. 


2. Submit certification that each welder employed on or to be employed for the Work 


possesses current AWS certification in the welding process with which welder will be 


working.  Certifications shall be current and valid throughout the Work. 


E. Component Supply and Compatibility: 


1. Obtain all metal building system components through a single source and from a single 


manufacturer. 


2. Metal building system manufacturer shall prepare all Shop Drawings and other submittals 


for all components furnished under this Section. 


3. All components shall be specifically constructed for the specified service conditions and 


shall be integrated into the overall assembly by metal building system manufacturer.  


F. Regulatory Requirements: 


1. Fabricate and label structural framing to comply with material verification and special 


inspection requirements of the governing Building Code and Authorities Having 


Jurisdiction at the Site. 


1.4 SUBMITTALS 


A. Action Submittals:  Submit the following: 


1. Product Data:  


a. Manufacturer's complete product information, specifications and installation 


instructions for metal building components and accessories.  Include material 


descriptions, dimensions and profiles of individual system components. 


2. Shop Drawings:   


a. Submit foundations loads and anchor bolt plans in advance of erection drawings. 


1) Drawings showing all vertical and horizontal reactions on foundation.  Include 


direction and location of each load application. Final vertical and horizontal 


reactions shall be submitted in both ASD and LRFD formats.  


2) Include diameter, projection, and a plan showing location relative to column 


center line of all anchor bolts required to attach metal building to foundation.  


Column center line numbering shall be as shown on the Drawings.  Plans shall 


show location of Project north. 


3) Shop drawings shall be stamped by a Professional Engineer licensed in the 


State of Kentucky.  


b. Completely dimensioned plans, elevations and cross-sections of the metal building 


system completely coordinated with all required equipment and building service 


clearances. All details shall be drawn at a scale of not less than 1 1/2 inches equal to 


12 inches.  Accurately locate, show and dimension the following: 


1) Complete erection drawings showing structural framing system including 


sidewall, endwall, roof and bridge crane support framing, and the center lines of 


the bottom of all columns.  Plans shall show the location of Project north.  


Show complete fabrication of primary and secondary framing.  Indicate 


standard designation, configuration, sizes, spacing, and location of girts and 


purlins, including framing around all door and window openings.  Show the 


location, size, and connection details for diagonal bracing or portal frames for 


walls and roof.  Include transverse cross sections. 


2) Provide details of all standard and modified steel connections indicating all 


shop welded, field welded, and bolted connections. 
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3) Show layouts of wall, roof and liner panels on support framing, details of edge 


conditions, joints, panel profiles, corners, custom profiles, supports, 


anchorages, trim, flashings, closures, and special details to clearly indicate the 


proper assembly of building components.  Distinguish between factory and Site 


assembled Work. 


4) Shop drawings shall be stamped by a Professional Engineer licensed in the 


State of Kentucky. 


c. Insulations. 


d. Vapor-retarders. 


e. Furnish schedule of doors and frames including finish hardware sets, using the same 


reference numbers as shown.  Include details of reinforcement and installation 


requirements for finish hardware. 


f. All required wall and roof penetrations. 


g. Details of ventilators, gutters and downspouts and similar auxiliary and accessory 


system components.  


h. Bridge Crane, see requirements in Section 14630, Bridge Crane. 


i. Contractor shall note Work not supplied by metal building systems manufacturer 


and who is to supply such Work. 


3. Samples: 


a. Roof and Wall covering:   


1) Manufacturer's full selection of standard and custom colors showing the full 


range of colors available for each type of product included in the metal building 


system that incorporates a factory-applied color finish, for initial color selection 


by the Company. 


2) After initial color selection, one piece of each type and finish (exterior and 


interior) to be used, 12.0-inch long, full width.   


b. The Company’s review will be for color and profile, only.  Compliance with all 


other requirements is the responsibility of Contractor. 


B. Informational Submittals:  Submit the following: 


1. Design Calculations:  


a. Complete calculations for the building framing including bridge crane support 


framing, cold formed members, roofing and siding, as one package with the Shop 


Drawings.  Structural calculations shall include all specified performance criteria, 


required load cases and load combinations used in the design and resulting member 


forces, reactions, deflections, story drift, and other anticipated movements in the 


metal building system.  The magnitude of maximum column reactions on 


foundations from all critical load combinations shall be tabulated separately.  


Critical load combinations used in the final sizing of members shall be emphasized.   


b. Design calculations shall be stamped by a Professional Engineer licensed in the 


State of Kentucky.  


2. Certificates. 


a. Certification by a Professional Engineer that metal building system design is in 


accordance with performance and design criteria stated in the Contract Documents, 


and that design conforms to applicable local, state, and federal Laws and 


Regulations, and to prevailing standards of practice.  This letter shall state the 


following: 


1) Name and location of Project. 


2) Order number. 


3) Name of manufacturer. 


4) Name of Contractor. 
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5) Building dimensions, including width, length, height, and roof    slope. 


6) Indicate compliance with AISC standards for hot rolled steel and AISI 


standards for cold rolled steel, including edition dates of each standard. 


7) Governing building code and year of edition. 


8) Design Loads:  Include dead load, roof live load, collateral loads, impact loads, 


roof snow load, deflection, wind loads/speeds and exposure, design spectral 


response accelerations at short and 1-second periods (SDS & SD1), seismic 


importance factor (I), response modification factor (R), seismic response 


coefficient (Cs), and auxiliary loads, such as loading superimposed on the 


system by erection equipment. 


9) Load Combinations:  Indicate that loads were applied acting simultaneously 


with concentrated loads, according to governing authorities having jurisdiction. 


10) Building Use Category:  Indicate category of building use and its effect on load 


importance factors. 


3. Test and Evaluation Reports: 


a. Material Test Reports:  From a qualified testing laboratory indicating and 


interpreting material test results of structural steel bolts, structural steel, wall and 


roof panels, for compliance with requirements specified. 


b. Product Test Reports:  Based on evaluation of comprehensive tests performed by 


manufacturer and witnessed by a qualified testing laboratory, indicating the 


following current products comply with requirements: 


1) Insulation and Vapor-Retarders:  Include reports for thermal resistance, fire test 


response characteristics, water vapor transmission, and water absorption. 


4. Manufacturer’s Instructions:  Provide the following: 


a. Indicate preparation requirements and assembly sequence. 


b. Installation data. 


c. Instructions for handling, start-up, and troubleshooting. 


5. Qualification Statements:  Submit qualifications for the following: 


a. Manufacturer: 


1) MBMA certificate verifying membership and accreditation per IAS AC472. 


1.5 PRODUCT DELIVERY, STORAGE AND HANDLING  


A. Packing, Shipping, Handling, and Unloading: 


1. Deliver components to the Site in manufacturer's original, unopened and undamaged 


packages, legibly labeled and accurately representing contents, indicating materials and 


components submitted on approved Shop Drawings.  Clearly identify manufacturer, 


brand name, contents, color stock number, and order number on each package. 


2. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage 


products that are to be embedded in concrete in ample time to prevent delaying the Work.  


PART 2 PRODUCTS 


2.1 SYSTEM PERFORMANCE 


A. System Description - General: 


1. Metal building systems include complete, integrated sets of components and assemblies, 


capable of withstanding structural and other loadings, thermally induced movements, and 


exposure to weather in the area of the Site, without failure or infiltration of water into the 


building interior.  The system includes primary and secondary framing, roof and wall 
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panels, auxiliary system components and all associated trim, complying with 


requirements shown and specified, all requirements of the metal building systems 


manufacturer, and governing authorities having jurisdiction at the Site. 


2. Metal building systems also include all internal reinforcements and supports, fasteners, 


closure plates, flashing, fascias, and all other components necessary to complete the 


Work in a manner that provides a completely functioning system. 


3. Provide specified material gages, or heavier gages, if calculations based on performance 


criteria indicate the need for heavier gage material.  Where compliance with performance 


criteria indicates that materials of lesser gage, or size, may be adequate, provide specified 


gages and sizes as minimum acceptable standard. 


4. Do not change material gages, system components or construction details after approval 


of Shop Drawing by the Company. 


B. Design Criteria: 


1. General: 


a. Provide metal building systems capable of withstanding controlling effects of 


gravity and lateral loads in accordance with basic load and load combinations in 


accordance with Laws and Regulations.  Comply with applicable standards, 


recommendations and specified publications of MBMA, AISC, and ASCE 7, except 


to the extent more stringent requirements are specified or required by governing 


authorities having jurisdiction at the Site. 


b. Structural steel members and their connections shall be designed in accordance with 


AISC 360 for design requirements and allowable stresses. 


c. Structural cold-formed steel framing members and their connections shall be 


designed in accordance with AISI S100, for design requirements and allowable 


stresses. 


2. Dead Load: 


a. Dead load shall consist of the weight of the structural frame and all other materials 


of the metal building system. 


3. Live Loads: 


a. Roof live loads shall be determined and applied in accordance with the minimum 


applicable Building Code, but shall not be lower than a non-reducible minimum of 


20 pounds per square foot. 


b. In addition to the loads indicated above, the roof decking shall be designed to 


withstand a 300 pound concentrated load at midspan on a 24.0-inch wide section of 


deck. 


c. Roof purlins and wall girts shall be designed to support a minimum concentrated 


load of 300 pounds at the midspan of the girt for support of process piping, fire 


protection and other miscellaneous utilities. Additional loading criteria for roof 


purlins and wall girts can be found in the Contract Drawings.  


4. Roof Snow Loads: 


a. Loads induced by the weight of snow, including, but not limited to, balanced, 


unbalanced, drift, sliding loads, rain-on-snow loads, as determined in accordance 


with minimum applicable Building Code requirements and the Drawings for the roof 


slope indicated. 


5. Rain Loads: 


a. Rain loads shall be computed and applied in accordance with the minimum 


applicable Building Code requirements. 


6. Collateral loads:   


a. Collateral load consisting of 2 pounds per square foot shall be applied to the entire 


structure to account for the weight of additional permanent materials other than the 
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building system, including, but not limited to, sprinklers, mechanical systems, 


electrical systems, and ceilings.  This allowance does not include the weight of hung 


equipment weighing 50 pounds or more.  Any concentrated equipment loads larger 


than or equal to 50 pounds shall be investigated by the building manufacturer and 


the structure shall be strengthened as required.   


7. Wind Loads: 


a. Wind loads on main lateral force resisting systems and components and cladding 


shall be computed and applied in accordance with the minimum applicable Building 


Code requirements and the Drawings. 


8. Bridge Crane Loads: 


a. Bridge crane, crane runway beams and runway beam supports shall be provided by 


metal building systems manufacturer. 


b. Loads, including impact, resulting from bridge crane operation shall be applied as 


indicated in the MBMA manual. 


c. Cranes, rails, end trucks, switches, stops, and bumpers shall be provided by the 


metal building system supplier.  Requirements for the bridge crane components are 


as specified in Section 14630, Bridge Crane. 


9. Overhead Coiling Door Frame Loads: 


a. Manufacturer’s framing design shall consider all vertical and lateral loads imposed 


by the doors, including catenary forces. 


10. Concentrated loads indicated on the Drawings shall be applied at the locations shown.  


11. Seismic Performance: Provide metal building systems capable of withstanding the effects 


of seismic forces determined in accordance with the applicable Building Code using 


seismic design factors shown on the Drawings. 


12. Load Combinations: 


a. The load combinations contained in the applicable Building Code shall be used in 


the design of the metal building system.   


b. Collateral loads shall be treated as non-reducible live loads.   


c. For buildings with bridge cranes, additional load combinations specified in the 


MBMA Manual shall be included.   


13. Foundation Design Requirements:   


a. Pinned connections shall be assumed at all column bases. 


C. Performance Criteria: 


1. Primary Frame Type:  


a. Rigid Clear Span:  Solid member structural framing system with interior columns as 


indicated in the Contract Drawings. 


2. End Wall Framing:   


a. Provide manufacturer's standard primary frame, capable of supporting one half of a 


bay design load, and end wall wind columns. 


3. Secondary Frame Type:  Manufacturer's standard rafters and exterior framed (bypass) 


girts. 


4. Eave Height:  By Manufacturer based on minimum interior clearance height requirements 


indicated in the Contract Drawings. 


5. Bay Spacing:  As indicated in the Contract Drawings. 


6. Roof Slope:  Gable, as indicated in the Contract Drawings. 


7. Roof System:  Manufacturer’s standard metal roof panels, with insulation. 


a. Provide cost option to increase the roof insulation to R-19 + R-21 liner system with 


R-5 thermal blocks, for a total of R-40. 


8. Exterior Wall System: Manufacturer's standard wall panels. 


a. Provide vapor barrier conforming to ASTM E96/E96M. 
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9. Deflection Limits: Design component assemblies to withstand design loads with 


deflections no greater than the following: 


a. Roof elements not supporting ceilings or Bridge Crane components:  Vertical live 


load deflection of L/180 of the span. 


b. Roof elements supporting Bridge Crane components:  Vertical live load deflection 


of L/600 of the span. 


c. Steel framing above and along the sides of framed door openings shall be limited to 


L/360 of the opening width. 


d. Girts:  Horizontal deflection of L/180 of the span. 


e. Roof Panels:  Vertical deflection of L/180 of the span.  The design analysis shall 


establish that the roof, when deflected under applicable load combinations, will not 


result in a negative slope. 


f. Wall Panels:  Horizontal deflection of L/180 of the span. 


10. Drift limits:  


a. Lateral deflections, or drift, at the roof level in relation to the finished floor elevation 


shall be calculated based on a 50-year mean recurrence interval and shall not exceed 


H/400 (to be verified with the underhung crane vendor requirements) or the working 


limits of the architectural and mechanical components. 


b. Design secondary framing system to accommodate deflection of primary structure, 


construction tolerances, and to maintain clearances at openings. 


11. Thermal Movements:  Provide metal roof and wall panel systems designed for thermal 


movements.  


12. Air Infiltration: 


a. Roof Panels:  Provide roof panel assemblies with permanent resistance to air leakage 


through assembly of not more than 0.09 cfm/sq. ft. of fixed roof area when tested 


according to ASTM E1680 at a static air pressure difference of 4 pounds per square 


foot. 


b. Wall Panels:  Provide wall panel assemblies with permanent resistance to air leakage 


through assembly of not more than 0.09 cfm/sq. ft. of fixed wall area when tested 


according to ASTM E283 at a static air pressure difference of 4 pounds per square 


foot. 


13. Water Penetration: 


a. Roof Panels:  Provide roof panel assemblies with no water penetration as defined in 


the test method when tested according to ASTM E1646 at a minimum differential 


pressure of 20 percent of inward-acting, wind load design pressure of not less than 


6.24 pounds per square foot and not more than 12 pounds per square foot. 


b. Wall Panels:  Provide wall panel assemblies with no water penetration as defined in 


the test method when tested according to ASTM E331 at a minimum differential 


pressure of 20 percent of inward-acting, wind load design pressure of not less than 


6.24 pounds per square foot and not more than 12 pounds per square foot. 


14. Wind Uplift Resistance:  Provide metal building systems capable of withstanding the 


effects of wind forces determined in accordance with the governing codes using wind 


design factors shown on the Drawings.  Provide roof panel assemblies that meet the 


requirements of UL 580 for the following wind uplift resistance: 


a. Class 90. 


2.2 MANUFACTURERS 


A. Manufacturers:   


1. Nucor Building Systems, a division of Nucor Corporation; 


2. Butler Manufacturing Company, a Division of BlueScope Buildings North America, Inc.; 
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3. Star Building Systems, an NCI Company; 


4. Or as approved equal. 


2.3 STRUCTURAL FRAMING MATERIALS 


A. Hot Rolled Structural Shapes: ASTM A36/A36M, A529/A529M, A572/A572M, or 


A992/A992M. 


B. Hollow Structural Sections: ASTM A500/A500M, Grade B. 


C. Steel Pipe: ASTM A53/A53M, Grade B. 


D. Steel Plate, Bar or Strip:  ASTM A36/A36M, A529/A529M, or A572/572M. 


E. Structural Steel Sheet:  Hot rolled, ASTM A1011/1011M, or cold-rolled, ASTM 


A1008/A1008M. 


F. Metallic-Coated Steel Sheet:  ASTM A653/653M, structural steel quality, Grade 50, with G60 


coating designation; mill-phosphatized. 


G. Non High Strength Bolts, Nuts, and Washers:  ASTM A307, Grade A; carbon steel, hex head 


bolts; carbon steel nuts; and flat, unhardened steel washers. 


H. High Strength Bolts, Nuts, and Washers:  ASTM F3125 A325, Type 1, heavy hex steel 


structural bolts, ASTM A563 heavy hex carbon steel nuts, and ASTM F436 hardened carbon 


steel washers. 


I. Anchor Bolts: 


1. ASTM F1554 Grade 36 carbon steel (minimum). 


2. Headed bolt or all-thread bar with nut.   


J. Prime Coat:   


1. Recoatable Epoxy Primer B67V5 by Sherwin-Williams or as approved equal, 3-6 dry 


mils. 


2.4 PANEL MATERIALS 


A. Metallic Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic coated by the 


hot dip process and prepainted by the coil coating process to comply with ASTM 


A755/A755M, and the following: 


1. Aluminum Zinc Alloy Coated Steel Sheet:  ASTM A792/A792M, Class AZ50 coating, 


Grade 40; structural quality. 


B. Panel Sealants:  Provide the following: 


1. Sealant Tape:  Pressure sensitive, 100 percent solids, gray polyisobutylene compound 


sealant tape with release paper backing.  Provide permanently elastic, nonsag, nontoxic, 


nonstaining tape 1/2-inch wide and 1/8-inch thick. 


2. Joint Sealant:  ASTM C920; one part elastomeric polyurethane, polysulfide, or silicone 


rubber sealant; of type, grade, class, and use classifications required to seal joints in 


panels and remain weathertight; and as recommended by metal building system 


manufacturer. 
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2.5 INSULATION MATERIALS 


A. Fire Test Response Characteristics for Insulation:  Provide insulation with the fire test 


response characteristics indicated, as determined by testing identical products in compliance 


with test methods specified below by a testing and inspecting agency acceptable to governing 


authorities having jurisdiction.  Identify materials with appropriate markings of applicable 


testing and inspecting agency. 


1. Surface Burning Characteristics:  ASTM E84. 


2. Fire Resistance Ratings:  ASTM E119. 


3. Combustion Characteristics:  Type I, ASTM E136. 


B. Glass Fiber Blanket Insulation:  Thermal insulation shall be flexible, resilient, odorless, 


incombustible; complying with ASTM C991, Type I, of 0.5 pound per cubic foot density, 


thickness as required by current Energy Code, with a flame spread rating of 25 or less, and 2 


inch wide, continuous, vapor tight edge tabs. 


1. Provide cost option to increase the roof insulation to R-19 + R-21 liner system with R-5 


thermal blocks, for a total of R-40. 


C. Vapor Retarder Facing:  Complying with ASTM C1136, with permeance not greater than the 


following when tested according to ASTM E96, Desiccant Method. 


1. Composition: Polypropylene faced, fiberglass-polyester-blend fabric backing, with 


permeance not greater than 0.02 perm. 


D. Retainer Strips:  0.019 inch thick, formed, galvanized steel or polyvinyl chloride retainer clips 


colored to match insulation facing. 


E. Vapor-Retarder Tape: As recommended by the manufacturer. 


2.6 DOOR AND FRAME MATERIALS 


A. Zinc Coated (Galvanized) Steel Sheet:  ASTM A653/A653M, commercial-quality, with G60 


coating designation; mill-phosphatized. 


2.7 FABRICATION, GENERAL 


A. Shop-fabricate bearing plates, and other plates as required for building erection, to the 


required sizes, sections and profiles, complete with base plates welded in place, and with all 


required holes for anchoring or connections shop-drilled, or punched, to template dimensions. 


1. Shop Connections: 


a. Unless otherwise shown or indicated, shop connections may be welded or bolted 


connections.  Welds shall be 3/16 inch minimum. 


2. Site Connections:  


a. Field connections, unless otherwise shown or indicated, shall be made with high-


strength bolts, and shall be bearing-type connections. 


b. Use field welding only where shown or indicated or where approved by the 


Company. 


B. Fabricate components, and necessary field connections required for erection, to permit easy 


assembly and disassembly.  Fabricate components such that once assembled they may be 


disassembled, repackaged and reassembled with a minimum amount of labor and maximum 


salvageability. 
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C. Clearly and legibly mark each piece and part of the assembly to correspond with previously 


prepared erection drawings, diagrams, and instruction manuals. 


D. Fabricate framing to produce clean, smooth cuts and bends.  Punch holes of proper size, shape, 


and location.  Cold formed members shall be free of cracks, tears, and ruptures. 


E. Shop-Painting:   


1. Clean surfaces to be primed of loose mill scale, rust, dirt, oil, grease, and other matter 


that might interfere with paint bond.   


2. Apply the specified primer immediately after cleaning and pretreating. 


3. All paint colors shall be approved by the Company.   


4. All primary and secondary framing and bracing shall be shop painted.   


2.8 STRUCTURAL FRAMING FABRICATION 


A. Primary Framing: 


1. Primary framing includes transverse frames; rafter and rake beams; sidewall, end wall, 


and corner columns; and wind and seismic bracing.  


a. Shop fabricate framing components to indicated size and section with baseplates, 


bearing plates, stiffeners, and other items required for erection welded into place.  


Cut, form, punch, drill, and weld framing for bolted Site-assembly.   


b. Provide frame span and spacing indicated. Slight variations in span and spacing may 


be acceptable if necessary to meet manufacturer's standard, as approved by the 


Company. 


2. Rigid Clear Span Frames: I shaped frame sections fabricated from shop welded, built up 


steel plates or structural steel shapes.  


3. Frame Configuration:  Single gable.  


4. Exterior Column Type:  Tapered or uniform depth.  


5. Join flanges to webs of built up members by a continuous submerged arc welding 


process. 


6. Brace compression flange of primary framing by angles connected between frame web 


and purlin or girt web, so flange compressive strength is within allowable limits for any 


combination of loadings.  Location of bracing shall be per the requirements of the 


building designer. 


7. Brace webs against buckling in beam-column connections of moment frames. 


8. Weld clips to frames for attaching secondary framing members. 


B. Secondary Framing: 


1. Provide metal building system manufacturer's standard structural secondary framing 


members, including purlins, girts, eave struts, flange bracing, base members, gable 


angles, clips, headers, jambs, and other miscellaneous structural members.  Fabricate 


framing from cold formed, structural steel sheet unless otherwise shown or specified.  


2. Purlins:  C or Z shaped sections; fabricated from minimum 0.0598-inch-thick steel sheet, 


built up steel plates, or structural steel shapes; minimum 2 1/2 inch wide flanges. 


a. Depth:  To meet system performance requirements.  


3. Girts:  C or Z shaped sections; fabricated from minimum 0.0598-inch-thick steel sheet, 


built up steel plates, or structural steel shapes.  Form ends of Z sections with stiffening 


lips angled 45 to 50 degrees to flange and with minimum 2 1/2-inch-wide flanges.  


a. Depth:  To meet system performance requirements. 
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4. Eave Struts:  Unequal flange, C shaped sections; fabricated from minimum 0.0598-inch-


thick steel sheet, built up steel plates, or structural steel shapes; to provide adequate 


backup for both roof and wall panels.  


5. Flange and Sag Bracing:  Minimum 1 5/8 inch by 1 5/8-inch structural steel angles, with 


a minimum thickness of 0.0598-inch, to stiffen primary frame flanges.  


a. Lateral bracing shall be provided for both flanges.  Flange bracing shall be located 


as indicated and as required by analysis, but no less than at quarter points of the 


member’s span.  Antiroll clips shall be provided at each support. 


6. Base Angles:  Minimum 3 inch by 2 inch by 0.0747 inch thick steel sheet.  


7. Purlin and Girt Clips:  Minimum 0.0747-inch-thick steel sheet.  


8. Secondary End Wall Framing:  Manufacturer's standard sections fabricated from 


minimum 0.0747-inch-thick steel sheet.  


9. Framing for Openings: Channel shapes; fabricated from minimum 0.0598-inch-thick, 


cold formed, structural steel sheet or structural steel shapes, as required by analysis.  


Frame head and jamb of door openings, and head, jamb, and sill of other openings.  


10. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from 


cold formed, structural steel sheet or built up steel plates designed to withstand required 


loads.  


C. Bracing:  Provide bracing using any method specified below, at manufacturer's option, unless 


a specific type of bracing is noted on the Contract Drawings: 


1. Rods:  ASTM A36/A36M; ASTM A572/A572M, Grade D; or ASTM A529/A529M, 


Grade 50; 1/2-inch diameter steel; threaded full length or threaded a minimum of 12 


inches at each end. 


2. Cable:  ASTM A475, 1/4-inch diameter, extra high strength grade, Class B zinc coated, 


seven strand steel; with threaded end anchors.  


3. Rigid Portal Frames:  Fabricate from shop welded, built up steel plates or structural steel 


shapes to match primary framing; of size required to withstand design loads. 


2.9 ROOF PANEL FABRICATION 


A. Standing Seam Roof Panels:  Manufacturer's standard panels complying with the following: 


1. Vertical Rib Roof Panels:  Fabricate flat pan panels from metallic coated steel sheets 


prepainted with coil-coating, factory-formed to provide 24 inch coverage; with 2 3/4 inch 


high, inverted L, vertical ribs at panel edges.  Design panels for mechanical attachment to 


roof purlins using concealed clips in side laps.  Factory-apply sealant at each interlocking 


joint.  Comply with the following:  


a. Material:  Aluminum zinc alloy coated steel. 


b. Yield Strength:  50-ksi. 


c. Metal Thickness:  24 gage minimum. 


d. Joint Type:  Double folded, mechanically seamed type. 


e. Clip System:  Floating to accommodate thermal movement. 


B. Roof Panel Auxiliary System Components:  Provide components required for a complete roof 


panel assembly including trim, copings, fascia, mullions, sills, corner units, ridge closures, 


clips, seam covers, battens, flashings, gutters, sealants, gaskets, fillers, closure strips, and 


similar items.  Match materials and finishes of roof panels, unless otherwise indicated. 


1. Closures:  Provide closures at eave and ridge, fabricated of same metal as roof panels.  


2. Clips:  Minimum 0.0625-inch-thick, stainless steel panel clips designed to withstand 


negative load requirements.  
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3. Cleats:  Mechanically seamed cleats formed from minimum 0.0250-inch-thick, stainless 


steel or nylon coated aluminum sheet. 


2.10 WALL PANEL FABRICATION 


A. Manufacturer’s standard wall panels complying with the following: 


1. Trapezoidal-Rib Wall Panels: Fabricate from metallic coated steel sheets prepainted with 


coil coating, factory formed with 1 1/2 inch high, raised trapezoidal major ribs and 


intermediate stiffening ribs symmetrically spaced between major ribs for full length of 


panel. Comply with the following: 


a. Material: Aluminum zinc alloy coated steel. 


b. Yield Strength: 50-ksi. 


c. Metal Thickness: 24 gage. 


B. Wall Liner Panels:   


1. Fabricate from metallic-coated steel sheets prepainted, factory-formed with raised major 


ribs and intermediate stiffening ribs symmetrically spaced between major ribs for full 


length of panel.  Design panels for mechanical attachment to structure using exposed 


fasteners, lapping major ribs at panel edges.  Comply with the following: 


a. Thickness:  26 gage minimum 


b. Length:  Continuous to eave height determined by the manufacturer.   


C. Wall Panel Accessories. 


1. Provide components required for a complete wall panel assembly, including trim, 


copings, mullions, sills, corner units, clips, seam covers, battens, flashings, sealants, 


gaskets, fillers, closure strips, and similar items.  Match materials and finishes of panels.  


2. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 


material recommended by manufacturer.  


2.11 DOOR AND FRAME FABRICATION 


A. Personnel Doors:  Provide personnel doors and frames as standard with metal building system 


manufacturer.  Prepare and reinforce doors and frames to receive factory and Site applied 


hardware.  Comply with the following: 


1. Steel Doors:  1 3/4-inches thick; fabricated from 16 gage, zinc coated (galvanized) steel 


face sheets; seamless hollow metal construction.  Weld 0.0598-inch-thick, inverted zinc 


coated (galvanized). 


a. Core: thermal transfer of 0.47 Btu/sq.ft./h/degrees F, maximum. 


b. Glazing Frames:  Steel frames to receive field installed glass. 


c. Glazing: Refer to 2.14.B. 


2. Steel Frames:  Fabricate 2 inch wide face frames from 14 gage, zinc coated (galvanized) 


steel sheet.  


a. Type:  Factory-welded. 


B. Finishes for Personnel Doors and Frames. 


1. Prime Finish:  Factory-apply manufacturer's standard primer immediately after cleaning 


and pretreating. 


a. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 


complying with SDI A250.10 acceptance criteria; recommended by primer 


manufacturer for substrate; compatible with substrate and field-applied coatings 


despite prolonged exposure. 
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C. Finish Hardware: 


1. Provide hardware, meeting applicable BHMA standards for each door leaf, as follows. 


2. Hinges:  BHMA A156.1.  Three full-mortise, stainless-steel template-type hinges; 4-1/2 


by 4-1/2 inches, with nonremovable pin. 


3. Lockset:  BHMA A156.2.   Mortise, with lever handle type. 


4. Threshold:  BHMA A156.21.  Extruded aluminum. ADA compliant 


5. Silencers:  Pneumatic rubber; three silencers on strike jambs of single door frames and 


two silencers on heads of double door frames. 


6. Closer:  BHMA A156.4.  Surface-applied, standard-duty hydraulic type. 


7. Weather Stripping:  Vinyl applied to head and jambs, with vinyl sweep at sill. 


8. Provide each pair of double doors with the following hardware in addition to that 


specified for each leaf: 


a. Astragal:  Removable type. 


b. Surface Bolts:  Top and bottom of inactive door. 


D. Overhead Coiling Doors:  


1. Exterior Coiling Doors:  Steel slat curtain. 


a. Capable of withstanding positive and negative wind loads of 20 psf (940 Pa), 


without undue deflection or damage to components. 


b. Sandwich slat construction with insulated core of foamed-in-place polyurethane 


insulation; minimum R-value of 8.1 (RSI-value of 1.43). 


c. Nominal Slat Size:  2 inches (50 mm) wide x required length. 


d. Finish:  Factory painted, selected from manufacturers standards color. 


e. Guides:  Angles; galvanized steel. 


f. Hood Enclosure:  Manufacturer's standard; primed steel. 


g. Electric operation.  


2. Materials: 


a. Curtain Construction:  Interlocking slats. 


b. Steel Slats:  Minimum thickness, 20 gage, 2 inch (50 mm) ASTM A653/A653M 


galvanized steel sheet. 


c. Guide Construction:  Continuous, of profile to retain door in place with snap-on 


trim, mounting brackets of same metal. 


d. Steel Guides:  ASTM A36/A36M steel angles, size as indicated, hot-dip galvanized 


per ASTM A 123/A 123M. 


e. Hood Enclosure:  Internally reinforced to maintain rigidity and shape. 


f. Lock Hardware: 


1) For motor operated units, additional lock or latching mechanisms are not 


required. 


3. Electric Operation: 


a. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products 


listed by ITS (DIR), UL (DIR), or testing agency acceptable to authorities having 


jurisdiction. 


1) Provide interlock switches on motor operated units. 


b. Electric Operators: 


1) Motor Rating:  minimum 1/3 hp (250 W); continuous duty. 


2) Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter. 


3) Controller Enclosure:  NEMA 250, Type 1. 


4) Opening Speed:  12 inches per second (300 mm/s). 


5) Brake:  Adjustable friction clutch type, activated by motor controller. 


6) Manual override in case of power failure. 
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c. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control 


for each operator. 


1) 24 volt circuit. 


d. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized 


type, wired to stop operator upon striking object, hollow neoprene covered. 


2.12 BRIDGE CRANE 


A. Refer to Section 14630, Bridge Cranes. 


2.13 AUXILIARY SYSTEM COMPONENTS AND MISCELLANEOUS ACCESSORIES 


A. Accessories shall be as specified in Section 8 of the Recommended Guide Specifications in 


the MBMA Manual, including gutters and downspouts. 


1. Provide sheet metal accessories of same material and in same finish as roof and wall 


panels, unless otherwise specified. 


B. Gutters and Downspouts:  Provide the following: 


1. Form from 26 gage, zinc coated (galvanized) steel sheet or aluminum zinc alloy coated 


steel sheet prepainted with coil-coating.  Match profile of roof fascia and rake trim 


2. Gutters:  Formed in sections not less than 8 feet in length, complete with end pieces, 


outlet tubes, and all special pieces that may be required and sized according to 


SMACNA's "Architectural Sheet Metal Manual."  Unless otherwise shown, provide 


expansion-type slip joint at the center of runs.  Furnish gutter supports spaced at 36 


inches on centers, constructed of same metal as gutters.  Provide standard aluminum wire 


ball strainers at each outlet. 


3. Downspouts:  Formed from 26 gage, zinc coated (galvanized) steel sheet or aluminum 


zinc alloy coated steel sheet prepainted with coil-coating, in sections approximately 10 


feet long, complete with elbows and offsets.  Join sections with minimum 1 1/2 inches 


telescoping joints.  Provide fasteners at top, bottom and at 5 foot centers designed to 


securely hold downspouts not less than 1 inch away from walls.  Finish downspouts to 


match wall panels. 


4. Provide preformed rubber weatherseals to completely fill roof corrugation voids prior to 


installation of contour gutter. 


5. Provide 26-gage galvanized steel closures to close corrugations in wall panels prior to 


installation of gutters. 


C. Contour Eave and Gable Trim:  Provide the following: 


1. Gable and eave trim shall be contour type fabricated from 26-gage galvanized steel, 


ASTM A653/A653M, G90 coating. 


2. Gable and eave trim shall have a factory applied paint finish. 


3. Install preformed corner closures to match the configuration of the gable and eave trim. 


4. Install preformed rubber weatherseals to completely fill the roof panel corrugation voids 


prior to installation of eave trim. 


5. Install preformed wall closures to completely fill the wall panel corrugation voids prior to 


installation of eave and gable trim.  Wall closures shall be 26-gage galvanized steel 


factory painted in slate black. 
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D. Flashing and Trim: 


1. Trim and wall panel transitions and other wall accessories for doors and other openings 


through the metal panels shall be as required to coordinate with components specified in 


other Sections and Contracts. 


2. Provide manufacturer's standard profiles to the extent possible. Custom fabricate profiles 


where required, or shown, and to accommodate the Work of other Sections and 


Contracts.   


3. Form flashing and trim from 26 gage, zinc coated (galvanized) steel sheet or aluminum 


zinc alloy coated steel sheet prepainted with coil-coating. 


4. Provide flashing and trim as required to seal against weather and to provide finished 


appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases, 


framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with same finish 


system as adjacent roof or wall panels. 


5. Door Head and Jamb Opening Trim:  Minimum 24 gage steel sheet.  Trim head and jamb 


of door openings, and head, jamb, and sill of other openings. 


6. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to 


base. 


E. Louver, Exhaust Fan, Personnel and Overhead Door Openings:  Provide framing for all 


openings, consisting of properly designed steel headers and posts, drip gutters and door post 


flashing and trim all coordinated with selected metal wall panel system for type and location.  


Provide size shown. 


F. Fasteners: 


1. Sheet Panel Fasteners:  Manufacturer's standard system of self-tapping screws, bolts and 


nuts, self-locking rivets, self-locking bolts, end welded studs, and other suitable fasteners 


designed to withstand design loads. 


2. Provide metal backed neoprene washers under heads of fasteners bearing on weather side 


of panels. 


3. Locate and space fastenings for true vertical and horizontal alignment.  Use appropriate 


fastening tools to obtain controlled uniform compression, for positive seal without 


rupture of neoprene washer. 


4. Provide fasteners with heads matching color of roofing or siding sheets by means of 


plastic caps or factory-applied coating. Provide self-tapping screws, bolts, nuts, self-


locking rivets and bolts, end welded studs, and other suitable fasteners designed to 


withstand design loads.  Comply with the following: 


a. Fasteners for Roof and Wall Panels:  Self drilling or self-tapping zinc alloy steel hex 


washer head, with EPDM or PVC washer under heads of fasteners bearing on 


weather side of panels. 


5. Fasteners for Flashing and Trim:  Blind stainless steel rivets or stainless steel self-drilling 


screws with hex washer head. 


G. Closures:  Closed cell, laminated polyethylene; minimum 1 inch thick, flexible closure strips; 


cut or premolded to match roof and wall panel profile.  Provide closure strips where shown or 


as required to provide weathertight construction. 


H. Transparent Wall Panels: Provide a 3’-0”H x 20’-0”L at 24’-0” above finished floor 


transparent wall system similar to Kalwall, or approved equal, in all bays not containing an 


overhead door. 







Section-13122-CWWT, Rev. C   


December 2025   


Page 23 of 24 


2.14 WALL, ROOF AND LINER PANELS, AUXILIARY WALL AND ROOF PANEL SYSTEM 


COMPONENTS COATINGS 


A. Comply with NAAMM's standards and recommendations for applying and designating 


finishes. 


B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 


acceptable if they are within one half of the range of approved Samples.  Noticeable variations 


in the same piece are not acceptable.  Variations in appearance of other components are 


acceptable if they are within the range of approved Samples and are assembled or installed to 


minimize contrast. 


C. Fluoropolymer Two Coat System for Exposed Wall and Roof Panel Surfaces:  Manufacturer's 


standard two coat, thermocured system consisting of specially formulated inhibitive primer 


and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride 


resin by weight, with a total minimum dry film thickness of 1-mil and 30 percent reflective 


gloss when tested according to ASTM D523. 


1. Durability:  Provide coating field tested under normal range of weather conditions for a 


minimum of 20 years without significant peel, blister, flake, chip, crack, or check in 


finish; without chalking in excess of a chalk rating of 8 according to ASTM D4214; and 


without fading in excess of five Hunter units. 


2. Colors, Textures, and Glosses: As selected by the Company from manufacturer’s 


complete selection of standard and custom colors, textures and glosses. 


D. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light colored 


backer finish, consisting of prime coat and wash coat with a total minimum dry film thickness 


of 0.5-mil. 


E. Protective Coating:  Immediately upon completion of the metal siding and roofing finish, 


apply a transparent, color coded, strippable film coating, not less than 1.0-mil dry film 


thickness, suitable for protection of the finish through completion of erection, and capable of 


being easily hand stripped from the surface at that time. 


2.15 SOURCE QUALITY CONTROL 


A. Fabrication Tolerances: 


1. Comply with MBMA's "Metal Building Systems Manual."  


PART 3 EXECUTION 


RESERVED 


 END OF SECTION
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SECTION 13122 


METAL BUILDING SYSTEMS 


PART 1 GENERAL 


1.1 DESCRIPTION 


A. Scope: 


1. Contractor shall provide all professional services, labor, materials, tools, equipment and 


incidentals as shown, specified and required to design and furnish metal building system 


of the width, eave height, and roof pitch indicated, capable of withstanding specified 


structural loads and exposure to weather without excessive deflection, or water 


infiltration, as shown on the Drawings and in accordance with the Specifications. 


2. Included are: 


2.a. Building system shall include all required openings, closures and escutcheons for 


metal building systems to accommodate the Work.  


a.b. Providing insulation for the metal building. The Contractor has the option to provide 


either wall and roof panels that are pre-insulated or fiberglass blanket insulation with 


an interior liner panel to protect the insulation. 


3. Extent and basic layout of metal building systems work is shown on the Drawings. 


4. Types of products required include the following: 


a. Primary framing system.  


b. Secondary framing system.  


c. Metal roof panel system.  


d. Metal wall panel system. 


e. Metal liner panels.  


f. Glass-fiber blanket roof and wall insulation.  


g. Personnel and overhead doors, hardware, and trim.  


h. Overhead Bridge Cranes 


i. All auxiliary system components and miscellaneous accessories, fasteners, trim, 


framed openings, flashing closures, base moldings, gutters, downspouts, vapor 


retarders. translucent wall panels and all other items not specified under this or other 


Sections, but required to provide a completely watertight and functioning building.  


 


B. Related Documents: 


1. Section 14630, Bridge Cranes. 


C. Terminology: 


1. Terminology used in this Specification shall comply with MBMA’s, “Metal Building 


Systems Manual” for definitions of terms for metal building systems construction, and 


the following: 


a. The term “bay spacing” shall mean the dimension between main frames measured 


normal to frame (at centerline of frame) for interior bays, and dimension from 


centerline of first interior main frame measured perpendicular to end wall (outside 


face of end wall girt). 


b. The term “building length” shall mean the dimension of the building measured 


perpendicular to main framing from end wall to end wall (outside face of girt to 


outside face of girt). 
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c. The term “building width” shall mean the dimension of the building measured 


parallel to main framing from sidewall to sidewall (outside face of girt to outside 


face of girt). 


d. The term “clear span” shall mean the distance between supports of beams, girders, 


or trusses (measured from lowest level of connecting area of a column and a rafter 


frame, or knee). 


e. The term “clear height under structure” shall mean the vertical dimension from 


finished floor to lowest point of any part of primary or secondary structure, not 


including crane supports, located within clear span. 


f. The term “eave height” shall mean the vertical dimension from finished floor to eave 


(the line along the sidewall formed by intersection of the planes of the roof and 


wall). 


1.2 REFERENCES 


A. Contractor shall use the most recent version of standards and codes, unless noted otherwise. 


B. Occupational Safety and Health Administration (OSHA). 


C. Chapter 17 “Structural Tests and Special Inspections” of the Building Code. 


D. MBMA's "Low RiseMetal Building Systems Manual," Chapter IV, Section 9, "Fabrication 


Tolerances.” 


E. American Architectural Manufacturers Association (AAMA). 


1. AAMA/WDMA/CSA 101/I.S.2/A440 - Standard/Specification for Windows, Doors, and 


Unit Skylights. 


2. AAMA 701/702 - Combined Voluntary Specification for Pile Weather stripping and 


Voluntary Specification for Replacement Fenestration Weatherseals. 


3. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures 


for Pigmented Organic Coatings on Aluminum Extrusions and Panels. 


F. American Institute of Steel Construction (AISC). 


1. AISC Specifications for Structural Joints using ASTM F3125 A325 or ASTM A490 


Bolts, approved by RCSC. 


2. AISC 360 - Specification for Structural Steel Buildings. 


G. American Iron and Steel Institute (AISI). 


1. AISI S100 - North American Specification for the Design of Cold-Formed Steel 


Structural Members. 


H. Architectural Metal Products Division of NAAMM, Metal Finishes Manual for Architectural 


and Metal Products. 


I. American National Standards Institute (ANSI). 


1. ANSI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 


Doors, Frames, Frame Anchors, and Hardware Reinforcings. 


2. ANSI A250.8, Standard Steel Doors and Frames. 


3. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel 


Surfaces for Steel Doors and Frames. 
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J. American Society of Civil Engineers (ASCE). 


1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 


K. American Society for Testing and Materials (ASTM). 


1. ASTM A36/A36M - Specification for Carbon Structural Steel. 


2. ASTM A53/A53M - Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 


Welded and Seamless. 


3. ASTM A153/A153M - Specification for Zinc Coating (Hot-Dip) on Iron and Steel 


Hardware. 


4. ASTM A307 - Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile 


Strength. 


5. ASTM A475 - Specification for Zinc-Coated Steel Wire Strand. 


6. ASTM A500/A500M - Specification for Cold-Formed Welded and Seamless Carbon 


Steel Structural Tubing in Rounds and Shapes. 


7. ASTM A529/A529M - Specification for High-Strength Carbon-Manganese Steel of 


Structural Quality. 


8. ASTM A563 - Specification for Carbons and Alloy Steel Nuts. 


9. ASTM A572/572M - Specification for High-Strength Low-Alloy Columbium-Vanadium 


Structural Steel. 


10. ASTM A653/A653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-


Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 


11. ASTM A755/A755M - Specification for Sheet Steel, Metallic Coated by the Hot-Dip 


Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building 


Products. 


12. ASTM A792/A792M - Specification for Sheet Steel, 55% Aluminum-Zinc Alloy Coated 


by the Hot-Dip Process. 


13. ASTM A992/A992M - Specification for Structural Steel Shapes. 


14. ASTM A1008/A1008M - Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, 


High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 


Solution Hardened, and Bake Hardenable. 


15. ASTM A1011/A1011M - Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 


Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 


Formability, and Ultra-High Strength. 


16. ASTM B221 - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 


Wire, Profiles, and Tubes. 


17. ASTM B695 - Specification for Coatings of Zinc Mechanically Deposited on Iron and 


Steel. 


18. ASTM C423 - Test Method for Sound Absorption and Sound Absorption Coefficients by 


the Reverberation Room Method. 


19. ASTM C920 - Specification for Elastomeric Joint Sealants. 


20. ASTM C991 - Specification for Flexible Fibrous Glass Insulation for Metal Buildings. 


21. ASTM C1136 - Specification for Flexible, Low Permeance Vapor Retarders for Thermal 


Insulation. 


22. ASTM D523 - Test Method for Specular Gloss. 


23. ASTM D4214 - Test Method for Evaluating Degree of Chalking of Exterior Paint Films. 


24. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials. 


25. ASTM E96/E96M - Test Methods for Water Vapor Transmission of Materials. 


26. ASTM E119 - Test Methods for Fire Tests of Building Construction and Materials. 


27. ASTM E136 - Test Method for Behavior of Materials in a Vertical Tube Furnace at 7500 


C. 
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28. ASTM E283 - Test Method for Determining the Rate of Air Leakage Through Exterior 


Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 


Specimen. 


29. ASTM E329 - Specification for Agencies Engaged in Construction Inspection, Testing, 


or Special Inspection.   


30. ASTM E331 - Test Method for Water Penetration of Exterior Windows, Skylights, 


Doors, and Curtain Walls by Uniform Static Air Pressure Difference. 


31. ASTM E1646 - Test Method for Water Penetration of Exterior Metal Roof Panel Systems 


by Uniform Static Air Pressure Difference. 


32. ASTM E1680 - Test Method for Rate of Air Leakage Through Exterior Metal Roof Panel 


Systems. 


33. ASTM E2190 - Specification for Insulating Glass Unit Performance and Evaluation. 


34. ASTM F436 - Specification for Hardened Steel Washers. 


35. ASTM F3125 - Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 


Minimum Tensile Strength. 


L. American Welding Society (AWS). 


1. AWS D1.1/D1.1M - Structural Welding Code-Steel. 


2. AWS D1.3/D1.3M - Structural Welding Code-Sheet Steel. 


M. Builders Hardware Manufacturers Association (BMHA). 


N. Code of Federal Regulations (CFR). 


1. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials. 


O. International Accreditation Service (IAS). 


1. IAS AC472, Accreditation criteria for Inspection Programs for Manufacturers of Metal 


Building Systems. 


P. Metal Building Systems Manual (MBMA). 


Q. Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA), 


Architectural Sheet Metal Manual. 


R. Society for Protective Coatings (SSPC). 


1. SSPC - Steel Structures Painting Manual Vol. 2. 


S. Underwriters Laboratories (UL). 


1. UL 580 - Tests for Uplift Resistance of Roof Assemblies. 


1.3 QUALITY ASSURANCE 


A. Contractor is responsible for providing quality control. 


B. Additional Qualifications: Manufacturer shall have a minimum of 5 years experience 


producing substantially similar equipment. 


C. Records management shall be in accordance with Contract Documents. 


D. Welding Qualifications: 
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1. Qualify procedures and personnel according to AWS D1.1/D1.1M and AWS 


D1.3/D1.3M, as applicable. 


2. Submit certification that each welder employed on or to be employed for the Work 


possesses current AWS certification in the welding process with which welder will be 


working.  Certifications shall be current and valid throughout the Work. 


E. Component Supply and Compatibility: 


1. Obtain all metal building system components through a single source and from a single 


manufacturer. 


2. Metal building system manufacturer shall prepare all Shop Drawings and other submittals 


for all components furnished under this Section. 


3. All components shall be specifically constructed for the specified service conditions and 


shall be integrated into the overall assembly by metal building system manufacturer.  


F. Regulatory Requirements: 


1. Fabricate and label structural framing to comply with material verification and special 


inspection requirements of the governing Building Code and Authorities Having 


Jurisdiction at the Site. 


1.4 SUBMITTALS 


A. Action Submittals:  Submit the following: 


1. Product Data:  


a. Manufacturer's complete product information, specifications and installation 


instructions for metal building components and accessories.  Include material 


descriptions, dimensions and profiles of individual system components. 


2. Shop Drawings:   


a. Submit foundations loads and anchor bolt plans in advance of erection drawings. 


1) Drawings showing all vertical and horizontal reactions on foundation.  Include 


direction and location of each load application. Final vertical and horizontal 


reactions shall be submitted in both ASD and LRFD formats.  


2) Include diameter, projection, and a plan showing location relative to column 


center line of all anchor bolts required to attach metal building to foundation.  


Column center line numbering shall be as shown on the Drawings.  Plans shall 


show location of Project north. 


3) Shop drawings shall be stamped by a Professional Engineer licensed in the 


State of Kentucky.  


b. Completely dimensioned plans, elevations and cross-sections of the metal building 


system completely coordinated with all required equipment and building service 


clearances. All details shall be drawn at a scale of not less than 1 1/2 inches equal to 


12 inches.  Accurately locate, show and dimension the following: 


1) Complete erection drawings showing structural framing system including 


sidewall, endwall, roof and bridge crane support framing, and the center lines of 


the bottom of all columns.  Plans shall show the location of Project north.  


Show complete fabrication of primary and secondary framing.  Indicate 


standard designation, configuration, sizes, spacing, and location of girts and 


purlins, including framing around all door and window openings.  Show the 


location, size, and connection details for diagonal bracing or portal frames for 


walls and roof.  Include transverse cross sections. 


2) Provide details of all standard and modified steel connections indicating all 


shop welded, field welded, and bolted connections. 
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3) Show layouts of wall, roof and liner panels on support framing, details of edge 


conditions, joints, panel profiles, corners, custom profiles, supports, 


anchorages, trim, flashings, closures, and special details to clearly indicate the 


proper assembly of building components.  Distinguish between factory and Site 


assembled Work. 


4) Shop drawings shall be stamped by a Professional Engineer licensed in the 


State of Kentucky. 


c. Insulations. 


d. Vapor-retarders. 


e. Furnish schedule of doors and frames including finish hardware sets, using the same 


reference numbers as shown.  Include details of reinforcement and installation 


requirements for finish hardware. 


f. All required wall and roof penetrations. 


g. Details of ventilators, gutters and downspouts and similar auxiliary and accessory 


system components.  


h. Bridge Crane, see requirements in Section 14630, Bridge Crane. 


i. Contractor shall note Work not supplied by metal building systems manufacturer 


and who is to supply such Work. 


3. Samples: 


a. Roof and Wall covering:   


1) Manufacturer's full selection of standard and custom colors showing the full 


range of colors available for each type of product included in the metal building 


system that incorporates a factory-applied color finish, for initial color selection 


by the Company. 


2) After initial color selection, one piece of each type and finish (exterior and 


interior) to be used, 12.0-inch long, full width.   


b. The Company’s review will be for color and profile, only.  Compliance with all 


other requirements is the responsibility of Contractor. 


B. Informational Submittals:  Submit the following: 


1. Design Calculations:  


a. Complete calculations for the building framing including bridge crane support 


framing, cold formed members, roofing and siding, as one package with the Shop 


Drawings.  Structural calculations shall include all specified performance criteria, 


required load cases and load combinations used in the design and resulting member 


forces, reactions, deflections, story drift, and other anticipated movements in the 


metal building system.  The magnitude of maximum column reactions on 


foundations from all critical load combinations shall be tabulated separately.  


Critical load combinations used in the final sizing of members shall be emphasized.   


b. Design calculations shall be stamped by a Professional Engineer licensed in the 


State of Kentucky.  


2. Certificates. 


a. Certification by a Professional Engineer that metal building system design is in 


accordance with performance and design criteria stated in the Contract Documents, 


and that design conforms to applicable local, state, and federal Laws and 


Regulations, and to prevailing standards of practice.  This letter shall state the 


following: 


1) Name and location of Project. 


2) Order number. 


3) Name of manufacturer. 


4) Name of Contractor. 
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5) Building dimensions, including width, length, height, and roof    slope. 


6) Indicate compliance with AISC standards for hot rolled steel and AISI 


standards for cold rolled steel, including edition dates of each standard. 


7) Governing building code and year of edition. 


8) Design Loads:  Include dead load, roof live load, collateral loads, impact loads, 


roof snow load, deflection, wind loads/speeds and exposure, design spectral 


response accelerations at short and 1-second periods (SDS & SD1), seismic 


importance factor (I), response modification factor (R), seismic response 


coefficient (Cs), and auxiliary loads, such as loading superimposed on the 


system by erection equipment. 


9) Load Combinations:  Indicate that loads were applied acting simultaneously 


with concentrated loads, according to governing authorities having jurisdiction. 


10) Building Use Category:  Indicate category of building use and its effect on load 


importance factors. 


3. Test and Evaluation Reports: 


a. Material Test Reports:  From a qualified testing laboratory indicating and 


interpreting material test results of structural steel bolts, structural steel, wall and 


roof panels, for compliance with requirements specified. 


b. Product Test Reports:  Based on evaluation of comprehensive tests performed by 


manufacturer and witnessed by a qualified testing laboratory, indicating the 


following current products comply with requirements: 


1) Insulation and Vapor-Retarders:  Include reports for thermal resistance, fire test 


response characteristics, water vapor transmission, and water absorption. 


4. Manufacturer’s Instructions:  Provide the following: 


a. Indicate preparation requirements and assembly sequence. 


b. Installation data. 


c. Instructions for handling, start-up, and troubleshooting. 


5. Qualification Statements:  Submit qualifications for the following: 


a. Manufacturer: 


1) MBMA certificate verifying membership and accreditation per IAS AC472. 


1.5 PRODUCT DELIVERY, STORAGE AND HANDLING  


A. Packing, Shipping, Handling, and Unloading: 


1. Deliver components to the Site in manufacturer's original, unopened and undamaged 


packages, legibly labeled and accurately representing contents, indicating materials and 


components submitted on approved Shop Drawings.  Clearly identify manufacturer, 


brand name, contents, color stock number, and order number on each package. 


2. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage 


products that are to be embedded in concrete in ample time to prevent delaying the Work.  


PART 2 PRODUCTS 


2.1 SYSTEM PERFORMANCE 


A. System Description - General: 


1. Metal building systems include complete, integrated sets of components and assemblies, 


capable of withstanding structural and other loadings, thermally induced movements, and 


exposure to weather in the area of the Site, without failure or infiltration of water into the 


building interior.  The system includes primary and secondary framing, roof and wall 
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panels, auxiliary system components and all associated trim, complying with 


requirements shown and specified, all requirements of the metal building systems 


manufacturer, and governing authorities having jurisdiction at the Site. 


2. Metal building systems also include all internal reinforcements and supports, fasteners, 


closure plates, flashing, fascias, and all other components necessary to complete the 


Work in a manner that provides a completely functioning system. 


3. Provide specified material gages, or heavier gages, if calculations based on performance 


criteria indicate the need for heavier gage material.  Where compliance with performance 


criteria indicates that materials of lesser gage, or size, may be adequate, provide specified 


gages and sizes as minimum acceptable standard. 


4. Do not change material gages, system components or construction details after approval 


of Shop Drawing by the Company. 


B. Design Criteria: 


1. General: 


a. Provide metal building systems capable of withstanding controlling effects of 


gravity and lateral loads in accordance with basic load and load combinations in 


accordance with Laws and Regulations.  Comply with applicable standards, 


recommendations and specified publications of MBMA, AISC, and ASCE 7, except 


to the extent more stringent requirements are specified or required by governing 


authorities having jurisdiction at the Site. 


b. Structural steel members and their connections shall be designed in accordance with 


AISC 360 for design requirements and allowable stresses. 


c. Structural cold-formed steel framing members and their connections shall be 


designed in accordance with AISI S100, for design requirements and allowable 


stresses. 


2. Dead Load: 


a. Dead load shall consist of the weight of the structural frame and all other materials 


of the metal building system. 


3. Live Loads: 


a. Roof live loads shall be determined and applied in accordance with the minimum 


applicable Building Code, but shall not be lower than a non-reducible minimum of 


20 pounds per square foot. 


b. In addition to the loads indicated above, the roof decking shall be designed to 


withstand a 300 pound concentrated load at midspan on a 24.0-inch wide section of 


deck. 


b.c. Roof purlins and wall girts shall be designed to support a minimum concentrated 


load of 300 pounds at the midspan of the girt for support of process piping, fire 


protection and other miscellaneous utilities. Additional loading criteria for roof 


purlins and wall girts can be found in the Contract Drawings.  


4. Roof Snow Loads: 


a. Loads induced by the weight of snow, including, but not limited to, balanced, 


unbalanced, drift, sliding loads, rain-on-snow loads, as determined in accordance 


with minimum applicable Building Code requirements and the Drawings for the roof 


slope indicated. 


5. Rain Loads: 


a. Rain loads shall be computed and applied in accordance with the minimum 


applicable Building Code requirements. 


6. Collateral loads:   


a. Collateral load consisting of 2 pounds per square foot shall be applied to the entire 


structure to account for the weight of additional permanent materials other than the 
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building system, including, but not limited to, sprinklers, mechanical systems, 


electrical systems, and ceilings.  This allowance does not include the weight of hung 


equipment weighing 50 pounds or more.  Any concentrated equipment loads larger 


than or equal to 50 pounds shall be investigated by the building manufacturer and 


the structure shall be strengthened as required.  Contractor is responsible for 


providing the metal building system manufacturer the magnitude and location of all 


concentrated loads larger than or equal to 50 pounds. 


7. Wind Loads: 


a. Wind loads on main lateral force resisting systems and components and cladding 


shall be computed and applied in accordance with the minimum applicable Building 


Code requirements and the Drawings. 


8. Bridge Crane Loads: 


a. Bridge crane, crane runway beams and runway beam supports shall be provided by 


metal building systems manufacturer. 


b. Loads, including impact, resulting from bridge crane operation shall be applied as 


indicated in the MBMA manual. 


c. Cranes, rails, end trucks, switches, stops, and bumpers shall be provided by the 


metal building system supplier.  Requirements for the bridge crane components are 


as specified in Section 14630, Bridge Crane. 


9. Overhead Coiling Door Frame Loads: 


a. Manufacturer’s framing design shall consider all vertical and lateral loads imposed 


by the doors, including catenary forces. 


10. Concentrated loads indicated on the Drawings shall be applied at the locations shown.  


11. Seismic Performance: Provide metal building systems capable of withstanding the effects 


of seismic forces determined in accordance with the applicable Building Code using 


seismic design factors shown on the Drawings. 


12. Load Combinations: 


a. The load combinations contained in the applicable Building Code shall be used in 


the design of the metal building system.   


b. Collateral loads shall be treated as non-reducible live loads.   


c. For buildings with bridge cranes, additional load combinations specified in the 


MBMA Manual shall be included.   


13. Foundation Design Requirements:   


a. Pinned connections shall be assumed at all column bases. 


C. Performance Criteria: 


1. Primary Frame Type:  


a. Rigid Clear Span:  Solid member structural framing system with interior columns as 


indicated in the Contract Drawings. 


2. End Wall Framing:   


a. Provide manufacturer's standard primary frame, capable of supporting one half of a 


bay design load, and end wall wind columns. 


3. Secondary Frame Type:  Manufacturer's standard rafters and exterior framed (bypass) 


girts. 


4. Eave Height:  As indicated in the Contract DrawingsBy Manufacturer based on minimum 


interior clearance height requirements indicated in the Contract Drawings. 


5. Bay Spacing:  As indicated in the Contract Drawings. 


6. Roof Slope:  Gable, as indicated in the Contract Drawings. 


7. Roof System:  Manufacturer’s standard metal roof panels, with insulation. 


a. Provide cost option to increase the roof insulation to R-19 + R-21 liner system with 


R-5 thermal blocks, for a total of R-40. 
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7.  


8. Exterior Wall System: Manufacturer's standard wall panels. 


a. Provide vapor barrier conforming to ASTM E96/E96M. 


9. Deflection Limits: Design component assemblies to withstand design loads with 


deflections no greater than the following: 


a. Roof elements not supporting ceilings or Bridge Crane components:  Vertical live 


load deflection of L/180 of the span. 


b. Roof elements supporting Bridge Crane components:  Vertical live load deflection 


of L/600240 of the span. 


c. Steel framing above and along the sides of framed door openings shall be limited to 


L/360 of the opening width. 


d. Girts:  Horizontal deflection of L/180 of the span. 


e. Roof Panels:  Vertical deflection of L/180 of the span.  The design analysis shall 


establish that the roof, when deflected under applicable load combinations, will not 


result in a negative slope. 


f. Wall Panels:  Horizontal deflection of L/180 of the span. 


10. Drift limits:  


a. Lateral deflections, or drift, at the roof level in relation to the finished floor elevation 


shall be calculated based on a 50-year mean recurrence interval and shall not exceed 


H/2400 (to be verified with the underhung crane vendor requirements) or the 


working limits of the architectural and mechanical components. 


b. Design secondary framing system to accommodate deflection of primary structure, 


construction tolerances, and to maintain clearances at openings. 


11. Thermal Movements:  Provide metal roof and wall panel systems designed for thermal 


movements.  


12. Air Infiltration: 


a. Roof Panels:  Provide roof panel assemblies with permanent resistance to air leakage 


through assembly of not more than 0.09 cfm/sq. ft. of fixed roof area when tested 


according to ASTM E1680 at a static air pressure difference of 4 pounds per square 


foot. 


b. Wall Panels:  Provide wall panel assemblies with permanent resistance to air leakage 


through assembly of not more than 0.09 cfm/sq. ft. of fixed wall area when tested 


according to ASTM E283 at a static air pressure difference of 4 pounds per square 


foot. 


13. Water Penetration: 


a. Roof Panels:  Provide roof panel assemblies with no water penetration as defined in 


the test method when tested according to ASTM E1646 at a minimum differential 


pressure of 20 percent of inward-acting, wind load design pressure of not less than 


6.24 pounds per square foot and not more than 12 pounds per square foot. 


b. Wall Panels:  Provide wall panel assemblies with no water penetration as defined in 


the test method when tested according to ASTM E331 at a minimum differential 


pressure of 20 percent of inward-acting, wind load design pressure of not less than 


6.24 pounds per square foot and not more than 12 pounds per square foot. 


14. Wind Uplift Resistance:  Provide metal building systems capable of withstanding the 


effects of wind forces determined in accordance with the governing codes using wind 


design factors shown on the Drawings.  Provide roof panel assemblies that meet the 


requirements of UL 580 for the following wind uplift resistance: 


a. Class 90. 







Section-13122-CWWT, Rev. C   


DecemberOctober 2025   


Page 15 of 24 


2.2 MANUFACTURERS 


A. Manufacturers:   


1. Nucor Building Systems, a division of Nucor Corporation; 


2. Butler Manufacturing Company, a Division of BlueScope Buildings North America, Inc.; 


3. Star Building Systems, an NCI Company; 


4. Or as approved equal. 


2.3 STRUCTURAL FRAMING MATERIALS 


A. Hot Rolled Structural Shapes: ASTM A36/A36M, A529/A529M, A572/A572M, or 


A992/A992M. 


B. Hollow Structural Sections: ASTM A500/A500M, Grade B. 


C. Steel Pipe: ASTM A53/A53M, Grade B. 


D. Steel Plate, Bar or Strip:  ASTM A36/A36M, A529/A529M, or A572/572M. 


E. Structural Steel Sheet:  Hot rolled, ASTM A1011/1011M, or cold-rolled, ASTM 


A1008/A1008M. 


F. Metallic-Coated Steel Sheet:  ASTM A653/653M, structural steel quality, Grade 50, with G60 


coating designation; mill-phosphatized. 


G. Non High Strength Bolts, Nuts, and Washers:  ASTM A307, Grade A; carbon steel, hex head 


bolts; carbon steel nuts; and flat, unhardened steel washers. 


H. High Strength Bolts, Nuts, and Washers:  ASTM F3125 A325, Type 1, heavy hex steel 


structural bolts, ASTM A563 heavy hex carbon steel nuts, and ASTM F436 hardened carbon 


steel washers. 


I. Anchor Bolts: 


1. ASTM F1554 Grade 36 carbon steel (minimum). 


2. Headed bolt or all-thread bar with nut.   


J. Prime Coat:   


1. Recoatable Epoxy Primer B67V5 by Sherwin-Williams or as approved equal, 3-6 dry 


mils. 


2.4 PANEL MATERIALS 


A. Metallic Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic coated by the 


hot dip process and prepainted by the coil coating process to comply with ASTM 


A755/A755M, and the following: 


1. Aluminum Zinc Alloy Coated Steel Sheet:  ASTM A792/A792M, Class AZ50 coating, 


Grade 40; structural quality. 


B. Panel Sealants:  Provide the following: 
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1. Sealant Tape:  Pressure sensitive, 100 percent solids, gray polyisobutylene compound 


sealant tape with release paper backing.  Provide permanently elastic, nonsag, nontoxic, 


nonstaining tape 1/2-inch wide and 1/8-inch thick. 


2. Joint Sealant:  ASTM C920; one part elastomeric polyurethane, polysulfide, or silicone 


rubber sealant; of type, grade, class, and use classifications required to seal joints in 


panels and remain weathertight; and as recommended by metal building system 


manufacturer. 


2.5 INSULATION MATERIALS 


A. Fire Test Response Characteristics for Insulation:  Provide insulation with the fire test 


response characteristics indicated, as determined by testing identical products in compliance 


with test methods specified below by a testing and inspecting agency acceptable to governing 


authorities having jurisdiction.  Identify materials with appropriate markings of applicable 


testing and inspecting agency. 


1. Surface Burning Characteristics:  ASTM E84. 


2. Fire Resistance Ratings:  ASTM E119. 


3. Combustion Characteristics:  Type I, ASTM E136. 


B. Glass Fiber Blanket Insulation:  Thermal insulation shall be flexible, resilient, odorless, 


incombustible; complying with ASTM C991, Type I, of 0.5 pound per cubic foot density, 


thickness as required by current Energy Code, with a flame spread rating of 25 or less, and 2 


inch wide, continuous, vapor tight edge tabs. 


B.1. Provide cost option to increase the roof insulation to R-19 + R-21 liner system with R-5 


thermal blocks, for a total of R-40. 


C. Vapor Retarder Facing:  Complying with ASTM C1136, with permeance not greater than the 


following when tested according to ASTM E96, Desiccant Method. 


1. Composition: Polypropylene faced, fiberglass-polyester-blend fabric backing, with 


permeance not greater than 0.02 perm. 


D. Retainer Strips:  0.019 inch thick, formed, galvanized steel or polyvinyl chloride retainer clips 


colored to match insulation facing. 


E. Vapor-Retarder Tape: As recommended by the manufacturer. 


2.6 DOOR AND FRAME MATERIALS 


A. Zinc Coated (Galvanized) Steel Sheet:  ASTM A653/A653M, commercial-quality, with G60 


coating designation; mill-phosphatized. 


2.7 FABRICATION, GENERAL 


A. Shop-fabricate bearing plates, and other plates as required for building erection, to the 


required sizes, sections and profiles, complete with base plates welded in place, and with all 


required holes for anchoring or connections shop-drilled, or punched, to template dimensions. 


1. Shop Connections: 


a. Unless otherwise shown or indicated, shop connections may be welded or bolted 


connections.  Welds shall be 3/16 inch minimum. 


2. Site Connections:  
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a. Field connections, unless otherwise shown or indicated, shall be made with high-


strength bolts, and shall be bearing-type connections. 


b. Use field welding only where shown or indicated or where approved by the 


Company. 


B. Fabricate components, and necessary field connections required for erection, to permit easy 


assembly and disassembly.  Fabricate components such that once assembled they may be 


disassembled, repackaged and reassembled with a minimum amount of labor and maximum 


salvageability. 


C. Clearly and legibly mark each piece and part of the assembly to correspond with previously 


prepared erection drawings, diagrams, and instruction manuals. 


D. Fabricate framing to produce clean, smooth cuts and bends.  Punch holes of proper size, shape, 


and location.  Cold formed members shall be free of cracks, tears, and ruptures. 


E. Shop-Painting:   


1. Clean surfaces to be primed of loose mill scale, rust, dirt, oil, grease, and other matter 


that might interfere with paint bond.   


2. Apply the specified primer immediately after cleaning and pretreating. 


3. All paint colors shall be approved by the Company.   


4. All primary and secondary framing and bracing shall be shop painted.   


2.8 STRUCTURAL FRAMING FABRICATION 


A. Primary Framing: 


1. Primary framing includes transverse frames; rafter and rake beams; sidewall, end wall, 


and corner columns; and wind and seismic bracing.  


a. Shop fabricate framing components to indicated size and section with baseplates, 


bearing plates, stiffeners, and other items required for erection welded into place.  


Cut, form, punch, drill, and weld framing for bolted Site-assembly.   


b. Provide frame span and spacing indicated. Slight variations in span and spacing may 


be acceptable if necessary to meet manufacturer's standard, as approved by the 


Company. 


2. Rigid Clear Span Frames: I shaped frame sections fabricated from shop welded, built up 


steel plates or structural steel shapes.  


3. Frame Configuration:  Single gable.  


4. Exterior Column Type:  Tapered or uniform depth.  


5. Join flanges to webs of built up members by a continuous submerged arc welding 


process. 


6. Brace compression flange of primary framing by angles connected between frame web 


and purlin or girt web, so flange compressive strength is within allowable limits for any 


combination of loadings.  Location of bracing shall be per the requirements of the 


building designer. 


7. Brace webs against buckling in beam-column connections of moment frames. 


8. Weld clips to frames for attaching secondary framing members. 


B. Secondary Framing: 


1. Provide metal building system manufacturer's standard structural secondary framing 


members, including purlins, girts, eave struts, flange bracing, base members, gable 
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angles, clips, headers, jambs, and other miscellaneous structural members.  Fabricate 


framing from cold formed, structural steel sheet unless otherwise shown or specified.  


2. Purlins:  C or Z shaped sections; fabricated from minimum 0.0598-inch-thick steel sheet, 


built up steel plates, or structural steel shapes; minimum 2 1/2 inch wide flanges. 


a. Depth:  To meet system performance requirements.  


3. Girts:  C or Z shaped sections; fabricated from minimum 0.0598-inch-thick steel sheet, 


built up steel plates, or structural steel shapes.  Form ends of Z sections with stiffening 


lips angled 45 to 50 degrees to flange and with minimum 2 1/2-inch-wide flanges.  


a. Depth:  To meet system performance requirements. 


4. Eave Struts:  Unequal flange, C shaped sections; fabricated from minimum 0.0598-inch-


thick steel sheet, built up steel plates, or structural steel shapes; to provide adequate 


backup for both roof and wall panels.  


5. Flange and Sag Bracing:  Minimum 1 5/8 inch by 1 5/8-inch structural steel angles, with 


a minimum thickness of 0.0598-inch, to stiffen primary frame flanges.  


a. Lateral bracing shall be provided for both flanges.  Flange bracing shall be located 


as indicated and as required by analysis, but no less than at quarter points of the 


member’s span.  Antiroll clips shall be provided at each support. 


6. Base Angles:  Minimum 3 inch by 2 inch by 0.0747 inch thick steel sheet.  


7. Purlin and Girt Clips:  Minimum 0.0747-inch-thick steel sheet.  


8. Secondary End Wall Framing:  Manufacturer's standard sections fabricated from 


minimum 0.0747-inch-thick steel sheet.  


9. Framing for Openings: Channel shapes; fabricated from minimum 0.0598-inch-thick, 


cold formed, structural steel sheet or structural steel shapes, as required by analysis.  


Frame head and jamb of door openings, and head, jamb, and sill of other openings.  


10. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from 


cold formed, structural steel sheet or built up steel plates designed to withstand required 


loads.  


C. Bracing:  Provide bracing using any method specified below, at manufacturer's option, unless 


a specific type of bracing is noted on the Contract Drawings: 


1. Rods:  ASTM A36/A36M; ASTM A572/A572M, Grade D; or ASTM A529/A529M, 


Grade 50; 1/2-inch diameter steel; threaded full length or threaded a minimum of 12 


inches at each end. 


2. Cable:  ASTM A475, 1/4-inch diameter, extra high strength grade, Class B zinc coated, 


seven strand steel; with threaded end anchors.  


3. Rigid Portal Frames:  Fabricate from shop welded, built up steel plates or structural steel 


shapes to match primary framing; of size required to withstand design loads. 


2.9 ROOF PANEL FABRICATION 


A. Standing Seam Roof Panels:  Manufacturer's standard panels complying with the following: 


1. Vertical Rib Roof Panels:  Fabricate flat pan panels from metallic coated steel sheets 


prepainted with coil-coating, factory-formed to provide 24 inch coverage; with 2 3/4 inch 


high, inverted L, vertical ribs at panel edges.  Design panels for mechanical attachment to 


roof purlins using concealed clips in side laps.  Factory-apply sealant at each interlocking 


joint.  Comply with the following:  


a. Material:  Aluminum zinc alloy coated steel. 


b. Yield Strength:  50-ksi. 


c. Metal Thickness:  24 gage minimum. 


d. Joint Type:  Double folded, mechanically seamed type. 


e. Clip System:  Floating to accommodate thermal movement. 
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B. Roof Panel Auxiliary System Components:  Provide components required for a complete roof 


panel assembly including trim, copings, fascia, mullions, sills, corner units, ridge closures, 


clips, seam covers, battens, flashings, gutters, sealants, gaskets, fillers, closure strips, and 


similar items.  Match materials and finishes of roof panels, unless otherwise indicated. 


1. Closures:  Provide closures at eave and ridge, fabricated of same metal as roof panels.  


2. Clips:  Minimum 0.0625-inch-thick, stainless steel panel clips designed to withstand 


negative load requirements.  


3. Cleats:  Mechanically seamed cleats formed from minimum 0.0250-inch-thick, stainless 


steel or nylon coated aluminum sheet. 


2.10 WALL PANEL FABRICATION 


A. Manufacturer’s standard wall panels complying with the following: 


1. Trapezoidal-Rib Wall Panels: Fabricate from metallic coated steel sheets prepainted with 


coil coating, factory formed with 1 1/2 inch high, raised trapezoidal major ribs and 


intermediate stiffening ribs symmetrically spaced between major ribs for full length of 


panel. Comply with the following: 


a. Material: Aluminum zinc alloy coated steel. 


b. Yield Strength: 50-ksi. 


c. Metal Thickness: 24 gage. 


B. Wall Liner Panels:   


1. Fabricate from metallic-coated steel sheets prepainted, factory-formed with raised major 


ribs and intermediate stiffening ribs symmetrically spaced between major ribs for full 


length of panel.  Design panels for mechanical attachment to structure using exposed 


fasteners, lapping major ribs at panel edges.  Comply with the following: 


a. Thickness:  26 gage minimum 


b. Length:  Continuous to eave height determined by the manufacturershown.   


C. Wall Panel Accessories. 


1. Provide components required for a complete wall panel assembly, including trim, 


copings, mullions, sills, corner units, clips, seam covers, battens, flashings, sealants, 


gaskets, fillers, closure strips, and similar items.  Match materials and finishes of panels.  


2. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 


material recommended by manufacturer.  


2.11 DOOR AND FRAME FABRICATION 


A. Personnel Doors:  Provide personnel doors and frames as standard with metal building system 


manufacturer.  Prepare and reinforce doors and frames to receive factory and Site applied 


hardware.  Comply with the following: 


1. Steel Doors:  1 3/4-inches thick; fabricated from 18 16 gage, zinc coated (galvanized) 


steel face sheets; seamless hollow metal construction.  Weld 0.0598-inch-thick, inverted 


zinc coated (galvanized). 


a. Core: Kraft honeycomb; thermal transfer of 0.47 Btu/sq.ft./h/degrees F, maximum. 


b. Glazing Frames:  Steel frames to receive field installed glass. 


c. Glazing: Refer to 2.14.B. 


2. Steel Frames:  Fabricate 2 inch wide face frames from 16 14 gage, zinc coated 


(galvanized) steel sheet.  


a. Type:  Factory-welded. 
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B. Finishes for Personnel Doors and Frames. 


1. Prime Finish:  Factory-apply manufacturer's standard primer immediately after cleaning 


and pretreating. 


a. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 


complying with SDI A250.10 acceptance criteria; recommended by primer 


manufacturer for substrate; compatible with substrate and field-applied coatings 


despite prolonged exposure. 


C. Finish Hardware: 


1. Provide hardware, meeting applicable BHMA standards for each door leaf, as follows. 


2. Hinges:  BHMA A156.1.  Three full-mortise, stainless-steel template-type hinges; 4-1/2 


by 4-1/2 inches, with nonremovable pin. 


3. Lockset:  BHMA A156.2.   Mortise, with lever handle type. 


4. Threshold:  BHMA A156.21.  Extruded aluminum. ADA compliant 


5. Silencers:  Pneumatic rubber; three silencers on strike jambs of single door frames and 


two silencers on heads of double door frames. 


6. Closer:  BHMA A156.4.  Surface-applied, standard-duty hydraulic type. 


7. Weather Stripping:  Vinyl applied to head and jambs, with vinyl sweep at sill. 


8. Provide each pair of double doors with the following hardware in addition to that 


specified for each leaf: 


a. Astragal:  Removable type. 


b. Surface Bolts:  Top and bottom of inactive door. 


D. Overhead Coiling Doors:  


1. Exterior Coiling Doors:  Steel slat curtain. 


a. Capable of withstanding positive and negative wind loads of 20 psf (940 Pa), 


without undue deflection or damage to components. 


b. Sandwich slat construction with insulated core of foamed-in-place polyurethane 


insulation; minimum R-value of 8.1 (RSI-value of 1.43). 


c. Nominal Slat Size:  2 inches (50 mm) wide x required length. 


d. Finish:  Factory painted, selected from manufacturers standards color. 


e. Guides:  Angles; galvanized steel. 


f. Hood Enclosure:  Manufacturer's standard; primed steel. 


g. Electric operation.  


2. Materials: 


a. Curtain Construction:  Interlocking slats. 


b. Steel Slats:  Minimum thickness, 20 gage, 2 inch (50 mm) ASTM A653/A653M 


galvanized steel sheet. 


c. Guide Construction:  Continuous, of profile to retain door in place with snap-on 


trim, mounting brackets of same metal. 


d. Steel Guides:  ASTM A36/A36M steel angles, size as indicated, hot-dip galvanized 


per ASTM A 123/A 123M. 


e. Hood Enclosure:  Internally reinforced to maintain rigidity and shape. 


f. Lock Hardware: 


1) For motor operated units, additional lock or latching mechanisms are not 


required. 


3. Electric Operation: 


a. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products 


listed by ITS (DIR), UL (DIR), or testing agency acceptable to authorities having 


jurisdiction. 


1) Provide interlock switches on motor operated units. 
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b. Electric Operators: 


1) Motor Rating:  minimum 1/3 hp (250 W); continuous duty. 


2) Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter. 


3) Controller Enclosure:  NEMA 250, Type 1. 


4) Opening Speed:  12 inches per second (300 mm/s). 


5) Brake:  Adjustable friction clutch type, activated by motor controller. 


6) Manual override in case of power failure. 


c. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control 


for each operator. 


1) 24 volt circuit. 


d. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized 


type, wired to stop operator upon striking object, hollow neoprene covered. 


2.12 BRIDGE CRANE 


A. Refer to Section 14630, Bridge Cranes. 


2.13 AUXILIARY SYSTEM COMPONENTS AND MISCELLANEOUS ACCESSORIES 


A. Accessories shall be as specified in Section 8 of the Recommended Guide Specifications in 


the MBMA Manual, including gutters and downspouts. 


1. Provide sheet metal accessories of same material and in same finish as roof and wall 


panels, unless otherwise specified. 


B. Gutters and Downspouts:  Provide the following: 


1. Form from 26 gage, zinc coated (galvanized) steel sheet or aluminum zinc alloy coated 


steel sheet prepainted with coil-coating.  Match profile of roof fascia and rake trim 


2. Gutters:  Formed in sections not less than 8 feet in length, complete with end pieces, 


outlet tubes, and all special pieces that may be required and sized according to 


SMACNA's "Architectural Sheet Metal Manual."  Unless otherwise shown, provide 


expansion-type slip joint at the center of runs.  Furnish gutter supports spaced at 36 


inches on centers, constructed of same metal as gutters.  Provide standard aluminum wire 


ball strainers at each outlet. 


3. Downspouts:  Formed from 26 gage, zinc coated (galvanized) steel sheet or aluminum 


zinc alloy coated steel sheet prepainted with coil-coating, in sections approximately 10 


feet long, complete with elbows and offsets.  Join sections with minimum 1 1/2 inches 


telescoping joints.  Provide fasteners at top, bottom and at 5 foot centers designed to 


securely hold downspouts not less than 1 inch away from walls.  Finish downspouts to 


match wall panels. 


4. Provide preformed rubber weatherseals to completely fill roof corrugation voids prior to 


installation of contour gutter. 


5. Provide 26-gage galvanized steel closures to close corrugations in wall panels prior to 


installation of gutters. 


C. Contour Eave and Gable Trim:  Provide the following: 


1. Gable and eave trim shall be contour type fabricated from 26-gage galvanized steel, 


ASTM A653/A653M, G90 coating. 


2. Gable and eave trim shall have a factory applied paint finish. 


3. Install preformed corner closures to match the configuration of the gable and eave trim. 


4. Install preformed rubber weatherseals to completely fill the roof panel corrugation voids 


prior to installation of eave trim. 
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5. Install preformed wall closures to completely fill the wall panel corrugation voids prior to 


installation of eave and gable trim.  Wall closures shall be 26-gage galvanized steel 


factory painted in slate black. 


D. Flashing and Trim: 


1. Trim and wall panel transitions and other wall accessories for doors and other openings 


through the metal panels shall be as required to coordinate with components specified in 


other Sections and Contracts. 


2. Provide manufacturer's standard profiles to the extent possible. Custom fabricate profiles 


where required, or shown, and to accommodate the Work of other Sections and 


Contracts.   


3. Form flashing and trim from 26 gage, zinc coated (galvanized) steel sheet or aluminum 


zinc alloy coated steel sheet prepainted with coil-coating. 


4. Provide flashing and trim as required to seal against weather and to provide finished 


appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases, 


framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with same finish 


system as adjacent roof or wall panels. 


5. Door Head and Jamb Opening Trim:  Minimum 24 gage steel sheet.  Trim head and jamb 


of door openings, and head, jamb, and sill of other openings. 


6. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to 


base. 


E. Louver, Exhaust Fan, Personnel and Overhead Door Openings:  Provide framing for all 


openings, consisting of properly designed steel headers and posts, drip gutters and door post 


flashing and trim all coordinated with selected metal wall panel system for type and location.  


Provide size shown. 


F. Fasteners: 


1. Sheet Panel Fasteners:  Manufacturer's standard system of self-tapping screws, bolts and 


nuts, self-locking rivets, self-locking bolts, end welded studs, and other suitable fasteners 


designed to withstand design loads. 


2. Provide metal backed neoprene washers under heads of fasteners bearing on weather side 


of panels. 


3. Locate and space fastenings for true vertical and horizontal alignment.  Use appropriate 


fastening tools to obtain controlled uniform compression, for positive seal without 


rupture of neoprene washer. 


4. Provide fasteners with heads matching color of roofing or siding sheets by means of 


plastic caps or factory-applied coating. Provide self-tapping screws, bolts, nuts, self-


locking rivets and bolts, end welded studs, and other suitable fasteners designed to 


withstand design loads.  Comply with the following: 


a. Fasteners for Roof and Wall Panels:  Self drilling or self-tapping zinc alloy steel hex 


washer head, with EPDM or PVC washer under heads of fasteners bearing on 


weather side of panels. 


5. Fasteners for Flashing and Trim:  Blind stainless steel rivets or stainless steel self-drilling 


screws with hex washer head. 


G. Closures:  Closed cell, laminated polyethylene; minimum 1 inch thick, flexible closure strips; 


cut or premolded to match roof and wall panel profile.  Provide closure strips where shown or 


as required to provide weathertight construction. 
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G.H. Transparent Wall Panels: Provide a 3’-0”H x 20’-0”L at 24’-0” above finished floor 


transparent wall system similar to Kalwall, or approved equal, in all bays not containing an 


overhead door. 


2.14 WALL, ROOF AND LINER PANELS, AUXILIARY WALL AND ROOF PANEL SYSTEM 


COMPONENTS COATINGS 


A. Comply with NAAMM's standards and recommendations for applying and designating 


finishes. 


B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 


acceptable if they are within one half of the range of approved Samples.  Noticeable variations 


in the same piece are not acceptable.  Variations in appearance of other components are 


acceptable if they are within the range of approved Samples and are assembled or installed to 


minimize contrast. 


C. Fluoropolymer Two Coat System for Exposed Wall and Roof Panel Surfaces:  Manufacturer's 


standard two coat, thermocured system consisting of specially formulated inhibitive primer 


and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride 


resin by weight, with a total minimum dry film thickness of 1-mil and 30 percent reflective 


gloss when tested according to ASTM D523. 


1. Durability:  Provide coating field tested under normal range of weather conditions for a 


minimum of 20 years without significant peel, blister, flake, chip, crack, or check in 


finish; without chalking in excess of a chalk rating of 8 according to ASTM D4214; and 


without fading in excess of five Hunter units. 


2. Colors, Textures, and Glosses: As selected by the Company from manufacturer’s 


complete selection of standard and custom colors, textures and glosses. 


D. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light colored 


backer finish, consisting of prime coat and wash coat with a total minimum dry film thickness 


of 0.5-mil. 


E. Protective Coating:  Immediately upon completion of the metal siding and roofing finish, 


apply a transparent, color coded, strippable film coating, not less than 1.0-mil dry film 


thickness, suitable for protection of the finish through completion of erection, and capable of 


being easily hand stripped from the surface at that time. 


2.15 SOURCE QUALITY CONTROL 


A. Fabrication Tolerances: 


1. Comply with MBMA's "Low RiseMetal Building Systems Manual.," Chapter IV, Section 


9, "Fabrication Tolerances.” 


PART 3 EXECUTION 


RESERVED 


 END OF SECTION
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SECTION 14630 


BRIDGE CRANES 


PART 1 GENERAL 


1.1 DESCRIPTION 


A. Scope: 


1. Contractor shall provide all labor, materials, tools, equipment, and incidentals as shown, 


specified, and required to furnish and install bridge cranes complete and operational. 


2. The Work includes: 


a. Single-girder, electric, under-running bridge cranes with under-running electric 


wire-rope hoist and trolley. 


b. Radio operated controls. 


c. Bridge and trolley electrification systems. 


d. Stops, fasteners, and all other appurtenances required for complete and operational 


bridge crane system. 


1.2 REFERENCES 


A. Contractor shall use the most recent version of standards and codes, unless noted otherwise. 


B. American National Standards Institute (ANSI). 


1. ANSI 6013-A – Standard for Industrial Enclosed Gear Drives. 


C. American Society of Mechanical Engineers (ASME). 


1. ASME B30.16 - Overhead Hoists (Underhung). 


2. ASME HST-4, Performance Standard for Overhead Electric Wire Rope Hoists. 


D. American Society for Testing and Materials (ASTM). 


1. ASTM A36/A36M – Specification for Carbon Structural Steel. 


2. ASTM A325 - Specification for Structural Bolts, Steel, Heat-Treated, 120/105 KSI 


Minimum Tensile Strength. 


3. ASTM A572/A572M - Specification for High-Strength Low-Alloy Columbium-


Vanadium Structural Steel. 


4. ASTM A992/A992M - Specification for Structural Steel Shapes. 


E. American Welding Society (AWS). 


1. AWS D1.1 - Structural Welding Code – Steel. 


2. AWS D14.1, Specification for Welding of Industrial and Mill Cranes and other Material 


Handling Equipment. 


F. Crane Manufacturers Association of America (CMAA). 


1. CMAA 74, Top Running & Under Running Single Girder Electric Traveling Cranes 


Utilizing Under Running Trolley Hoist. 


G. National Electrical Code (NEC). 


1. NEC Article 610 – Cranes and Hoists. 
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H. National Fire Protection Association (NFPA). 


1. NFPA 820 – Standard for Fire Protection in Wastewater Treatment and Collection 


Facilities. 


I. Society of Automotive Engineers (SAE). 


1. SAE J429 - Mechanical and Material Requirements for Externally Threaded Fasteners. 


J. Occupational Safety and Health Administration (OSHA). 


K. Institute of Electrical and Electronics Engineers (IEEE). 


L. National Electrical Manufacturer’s Association (NEMA) 


1.3 QUALITY ASSURANCE 


A. Contractor is responsible for providing quality control. 


B. Additional Qualifications: Manufacturer shall have a minimum of 5 years experience 


producing substantially similar equipment. 


C. Records management shall be in accordance with Contract Documents.  


1.4 SUBMITTALS 


A. Action Submittals: Submit the following: 


1. Shop Drawings: 


a. Complete description of materials and equipment in sufficient detail to allow 


comparison with requirements of this Section. 


b. Manufacturer’s certified clearance diagram showing arrangement of system and 


clearances, including plan and sections. 


c. Maximum wheel loads. 


d. Weight of hoist and trolley. 


e. Specialized wiring diagrams, if applicable. 


2. Product Data: 


a. Manufacturer’s literature, illustrations, specifications identifying the materials of 


construction, rated capacities, dimensions of individual components, and finishes. 


b. Make, model, weight and horsepower of each component. 


c. External power requirements for each component. 


3. Testing Plans: Plan for load testing at the Site. 


B. Informational Submittals:  Submit the following: 


1. Certificates: 


a. Affidavits of compliance with referenced standards and codes. 


b. Manufacturer’s installation certification. 


2. Manufacturer’s Instructions: 


a. Special shipping, storage and protection, and handling instructions. 


b. Routine maintenance requirements prior to start-up. 


3. Field Quality Control Submittals: 


a. Load test report, including copy of certifications of test weights. 
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4. Manufacturer’s Reports: Submit written report of results of each visit to Site by 


Supplier’s service technician, including purpose and time of visit, tasks performed, and 


results obtained. 


5. Qualifications Statements: 


a. Manufacturer, when qualifications are requested by the Company. 


b. Installer, when qualifications are requested by the Company. 


C. Closeout Submittals:  Submit the following: 


1. Operation and Maintenance Data: 


a. Submit complete installation, operation and maintenance manuals including test 


reports, maintenance data and schedules, and description of operation. 


b. The Contractor shall supply a manufacturer’s list of spare parts which will provide 


for uninterrupted continuous operations for the 1-year operational period.   


c. Manufacturer’s recommendations: Accompanying the materials list, submit copies 


of the manufacturer’s current recommended method of installation for materials 


provided. 


d. Submit name, phone number, and address of the nearest local supplier for spare parts 


meeting the requirements of this specification. 


e. Printed instructions relating to the proper maintenance that includes lubrication 


information, parts lists indicating parts by name and part number, and diagrams 


where necessary, shall be furnished in duplicate. 


f. Furnish Operation and Maintenance Manuals.  


1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 


A. Packing, Shipping, Handling and Unloading 


1. Deliver materials to the Site to ensure uninterrupted progress of the Work.   


2. In the event of damage, immediately make all repairs and replacements necessary to the 


approval of the Company and at no additional cost to the Company. 


3. Factory assembled parts and components shall not be dismantled for shipment unless 


permission is received in writing from the Company with responsible charge for the 


project. This provision shall not apply if the items are too large to be shipped in a 


completely assembled condition. 


4. Each box or package shall be properly marked to show its net weight and contents. 


PART 2 PRODUCTS 


2.1 GENERAL 


A. System Description: 


1. Bridge crane shall conform to headroom, hook elevation, and side clearance requirements 


shown, and shall provide required available lift height and capacity. 


2. Electrical equipment and controls shall conform to manufacturer’s standard. 


2.2 PERFORMANCE AND DESIGN REQUIREMENTS 


A. Overhead Crane: 


1. Type:     Under running, single girder 


2. No. Required:    3 


3. Operation:    Indoors 
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4. Configuration:   Single Girder 


5. Motor:     460/3/60 


6. Reeving:     2/1 


7. Control Encl.:    NEMA 12 


8. Crane Rating:    CMAA B 


9. Operation Type:   Sliding P.B. 


10. Cross Conductors:  Festooned 


11. Standard Items:   2 speed hoist, Weight Watcher Load Cell, Trolley Brake, 


Trolley Bumpers, Hoist Geared Upper and Lower Limit, Bridge Travel Slow Down Limit 


Switch, Trolley VFD Control, Bridge VFD Control, Warning Horn, Hoist Inspection Test 


Record, Wire Rope Certification, Hook Forging Certificate 


12. Bridge Crane Design Requirements: 


 


 


Bridge Crane 


Design 


Requirements 


Crane 1 Crane 2 Crane 3 


Capacity (tons) 5 10 15 


Span 


100’-0 overall, support 


spacing to be determined 


by Metal Building 


manufacturer 


150’-0 overall, 


support spacing 


to be 


determined by 


Metal Building 


manufacturer 


150’-0 overall, 


support spacing to 


be determined by 


Metal Building 


manufacturer 


Runway  100’-0” minimum 
175’-0” 


minimum 


150’-0” minimum 


Lift 46’-0” Min. 30’-0” Min 36’-4” Min. 


Hoist 5 ton wire rope 
10 ton wire 


rope 


15 ton wire rope 


B. Crane Runway: 


1. Runway:      See Bridge Crane Requirements Table 14630-1 


2. Supports:     Metal Building Structure 


3. Runway Conductors:  4 bar conductor system 


4. Runway Collectors:  Tandum Spring Shoe Type 


C. Electrical: 


1. Hoist Drive Motor 


a. Quantity per Crane: 1 


b. Motor:    Crane Duty 


c. Speed (FPM):  20/3.3 two speed 


d. Power:    3 Hp 


e. Brakes:    DC Disc 


2. Trolley Drive 


a. Quantity per Crane: 1 


b. Motor:    Crane Duty 


c. Speed (FPM):  65 VFD 


d. Power:    0.4 Hp 


e. Brakes:    DC Disc 
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3. Bridge Drive 


a. Quantity per Crane: 2 


b. Motor:    Crane Duty 


c. Trolley:    100 VFD 


d. Power:    0.7 Hp     


e. Bridge:    DC Disc  


 


 


2.3 MATERIALS 


A. General: 


1. Comply with applicable provisions of CMAA 70 or CMAA 74, and ASME B30.2, 


ASME B30.16, and ASME B30.17, as applicable to the equipment provided. 


2. Design Stresses:  Load suspension components shall be constructed so that stresses at 


rated load do not exceed 20 percent of material’s average ultimate strength. 


3. Shop welding shall be in accordance with AWS D14.1. 


4. Give special consideration to available headroom and vertical clearances. 


5. Provide bridge crane with configuration and weight that does not result in load exceeding 


design capacity of bridge crane runway beams.   


6. Include impact allowance in design calculations for trolley, bridge, and end-trucks.  


Impact allowance shall be 1/2 percent of rated load for each foot per minute of hoisting 


speed with minimum allowance of 15 percent and maximum allowance of 50 percent. 


7. Incorporate into equipment provided safety requirements in accordance with ASME 


B30.2, ASME B30.16, and ASME B30.17, as applicable to the equipment provided. 


B. Electric-powered Wire Rope Hoists: 


1. Comply with ASME B30.16 and ASME HST-4.  Welding shall comply with AWS 


D14.1. 


2. Load Blocks: Load blocks shall be enclosed type, constructed to prevent rope jamming. 


3. Hooks: Provide latch-type hooks, free to rotate through 360 degrees under all loading 


conditions.  Hooks shall be heat-treated drop forged steel. 


4. Hoisting Rope: Rated load shall be based on factor of safety factor of five on rope’s 


nominal breaking strength.  Attach rope ends to hoist drum to prevent rope from coming 


off drum on full extension.  Rope shall be extra-flexible improved plow steel with hemp 


core. 


5. Rope Sheaves: Sheave grooves shall be smoothly finished to close, form-fitting saddle 


for rope with sides of groove tapered outward.  Provide running sheaves with means for 


lubrication.  Pitch diameter of sheaves shall not be less than 16 times rope diameter for 


running sheaves, and for non-running sheaves not less than 12 times rope diameter. 


6. Drum: Rope drum diameter shall not be less than 18 times rope diameter.  At least one 


complete wrap of rope shall remain on drum after rope’s full rated extension. 


7. Gearing: Machined and heat-treated.  Hoist gear box shall be in accordance with AGMA 


6013-A.  Provide means for adequate lubrication of gearing. 


8. Hoist Brakes: Breaking system shall consist of break and control breaking means, and 


shall perform the following functions under normal operating conditions both with rated 


load and under test conditions with 125 percent of rated load: 


a. Stop and hold the load when controls are released. 


b. Control the load during lowering to maximum speed of 120 percent of rated 


lowering speed for load being handled. 
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c. Stop and hold the load during a complete power failure. 


d. Braking system shall have heat dissipation capability for frequency of operation 


required by hoist duty cycle classification. 


e. Braking system shall have provision for adjustments to compensate for wear. 


9. Provide overload protection device that prevents lifting of loads beyond rated capacity. 


10. Motor: Specifically constructed for reversing and hoisting service and capable of 


operating at specified loads.  Motor shall be heavy-duty, 30-minute rated, H3 duty 


classification.  Motor at rated frequency shall be capable of operation at plus or minus ten 


percent of rated motor voltage. 


11. Hoist shall contain upper and lower limit switches to limit hook travel. 


12. Housing and Covers: Cast aluminum. 


13. Provide supports, fasteners, brackets, and all accessories required. 


C. Electric-Powered Trolleys: 


1. Wheels: Fabricated of hardened steel or cast iron.  Wheels shall have uniform surface 


hardness and capable of carrying maximum applied load. 


2. Gearing: Machined and heat-treated.  Hoist gear box shall be in accordance with AGMA 


6013-A.  Provide means for adequate lubrication of gearing. 


D. Crane Bridge:  


1. Bridge Girders: ASTM A992, A572 Grade 50, or ASTM A36 structural steel. 


2. Maximum Deflection: 1/1000 of bridge span. 


3. Provide rubber stops on ends of bridge girders and ends of runways. 


E. Bridge End-Trucks: 


1. Fabricate of structural steel shapes. 


2. Wheelbase of end-truck shall be 1/8 of span or greater. 


3. Lugs shall be provided on end-trucks to limit drop of end-truck to one-inch or less in the 


event of wheel or axle failures.  Provide rail sweeps in front of each outside wheel, 


projecting below runway rail. 


4. Wheels: Double flanged, and of drop of forged or rolled steel. 


a. Minimum Tread Hardness: 200 Brinell. 


b. Bearings: Pre-lubricated and sealed, or provided with fittings and seals for pressure 


lubrication. 


F. Controls for Electric Hoist and Trolley: 


1. Hoist Speed Control: 


a. Hoist motor shall be single-speed or dual-speed with magnetic control. 


b. Each magnetic control shall have contactors sized for specified service class.  


Reversing contactors shall be mechanically and electrically interlocked to prevent 


line-to-line faults and shall be provided with automatic reset thermal overloads for 


hoist motor. 


2. Control Station: 


a. Control station shall be rated in accordance with Paragraph 2.1.A.2 of this Section.  


Motion control pushbuttons shall spring return to “Off” position when released.  


Clearly mark function of each pushbutton, and indicate direction of resultant motion. 


1) Control station shall contain the following functions for two-speed hoists:  


a) “Power On” 


b) “Power Off” 


c) “Raise – Hi/Lo” 


d) “Lower – Hi/Lo” 
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e) “Trolley – Right” 


f) “Trolley – Left” 


g) “Bridge – Forward” 


h) “Bridge – Reverse” 


2) Control station shall contain the following functions for single-speed hoists: 


a) “Power On” 


b) “Power Off” 


c) “Raise” 


d) “Lower” 


e) “Trolley – Right” 


f) “Trolley – Left” 


g) “Bridge – Forward” 


h) “Bridge – Reverse” 


b. Radio Remote Control: 


1) Control of hoist, trolley, and bridge shall be by radio remote control station. 


2) System shall allow for separate programmable security codes to eliminate 


interference from other radio signals. 


G. Electrification: 


1. Eight-bar Conductor: 


a. As required, provide enclosed rigid type contact conductor system mounted parallel 


to crane runway.  Conductors shall comply with NEC Article 610.  Contact 


conductors shall be sized to carry required current to all motors when operating at 


rated conditions.  Collectors shall be shoe-type and be constructed to reduce to a 


minimum sparking between shoe and contact conductor. 


b. System Components: Electrification system shall include the following:  


1) Conductor bars. 


2) Hanger clamps for conductor bars. 


3) Power feeds to conductor bars. 


4) End caps for conductor bars. 


5) Torsion spring collectors. 


6) Special tooling to install electrification system. 


7) Cable and connectors for power and control connections. 


2. C-Track Festoon: 


a. Provide power cable on 12-gage stainless steel C-track festoon system.  


b. System Components: Electrification system shall include, but is not limited to, the 


following: 


1) C-track. 


2) Track hangers. 


3) Cable carriers. 


4) Lead carrier. 


5) End stop. 


6) Splices. 


7) Clamps. 


8) Cable and connectors required for power and control connections. 


3. Manual Safety Switch: Provide manual safety switch to disconnect power to bridge 


crane. 


2.4 PAINTING 
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A. Crane and associated equipment shall receive manufacturer’s standard prime and finish paint 


prior to shipment. 


B. Paint color shall be selected by the Company. 


PART 3 EXECUTION  


RESERVED  


END OF SECTION  
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SECTION 14630 


BRIDGE CRANES 


PART 1 GENERAL 


1.1 DESCRIPTION 


A. Scope: 


1. Contractor shall provide all labor, materials, tools, equipment, and incidentals as shown, 


specified, and required to furnish and install bridge cranes complete and operational. 


2. The Work includes: 


a. Single-girder, electric, under-running bridge cranes with under-running electric 


wire-rope hoist and trolley. 


b. Radio operated controls. 


c. Bridge and trolley electrification systems. 


d. Stops, fasteners, and all other appurtenances required for complete and operational 


bridge crane system. 


1.2 REFERENCES 


A. Contractor shall use the most recent version of standards and codes, unless noted otherwise. 


B. American National Standards Institute (ANSI). 


1. ANSI 6013-A – Standard for Industrial Enclosed Gear Drives. 


C. American Society of Mechanical Engineers (ASME). 


1. ASME B30.16 - Overhead Hoists (Underhung). 


2. ASME HST-4, Performance Standard for Overhead Electric Wire Rope Hoists. 


D. American Society for Testing and Materials (ASTM). 


1. ASTM A36/A36M – Specification for Carbon Structural Steel. 


2. ASTM A325 - Specification for Structural Bolts, Steel, Heat-Treated, 120/105 KSI 


Minimum Tensile Strength. 


3. ASTM A572/A572M - Specification for High-Strength Low-Alloy Columbium-


Vanadium Structural Steel. 


4. ASTM A992/A992M - Specification for Structural Steel Shapes. 


E. American Welding Society (AWS). 


1. AWS D1.1 - Structural Welding Code – Steel. 


2. AWS D14.1, Specification for Welding of Industrial and Mill Cranes and other Material 


Handling Equipment. 


F. Crane Manufacturers Association of America (CMAA). 


1. CMAA 74, Top Running & Under Running Single Girder Electric Traveling Cranes 


Utilizing Under Running Trolley Hoist. 


G. National Electrical Code (NEC). 


1. NEC Article 610 – Cranes and Hoists. 
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H. National Fire Protection Association (NFPA). 


1. NFPA 820 – Standard for Fire Protection in Wastewater Treatment and Collection 


Facilities. 


I. Society of Automotive Engineers (SAE). 


1. SAE J429 - Mechanical and Material Requirements for Externally Threaded Fasteners. 


J. Occupational Safety and Health Administration (OSHA). 


K. Institute of Electrical and Electronics Engineers (IEEE). 


L. National Electrical Manufacturer’s Association (NEMA) 


1.3 QUALITY ASSURANCE 


A. Contractor is responsible for providing quality control. 


B. Additional Qualifications: Manufacturer shall have a minimum of 5 years experience 


producing substantially similar equipment. 


C. Records management shall be in accordance with Contract Documents.  


1.4 SUBMITTALS 


A. Action Submittals: Submit the following: 


1. Shop Drawings: 


a. Complete description of materials and equipment in sufficient detail to allow 


comparison with requirements of this Section. 


b. Manufacturer’s certified clearance diagram showing arrangement of system and 


clearances, including plan and sections. 


c. Maximum wheel loads. 


d. Weight of hoist and trolley. 


e. Specialized wiring diagrams, if applicable. 


2. Product Data: 


a. Manufacturer’s literature, illustrations, specifications identifying the materials of 


construction, rated capacities, dimensions of individual components, and finishes. 


b. Make, model, weight and horsepower of each component. 


c. External power requirements for each component. 


3. Testing Plans: Plan for load testing at the Site. 


B. Informational Submittals:  Submit the following: 


1. Certificates: 


a. Affidavits of compliance with referenced standards and codes. 


b. Manufacturer’s installation certification. 


2. Manufacturer’s Instructions: 


a. Special shipping, storage and protection, and handling instructions. 


b. Routine maintenance requirements prior to start-up. 


3. Field Quality Control Submittals: 


a. Load test report, including copy of certifications of test weights. 
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4. Manufacturer’s Reports: Submit written report of results of each visit to Site by 


Supplier’s service technician, including purpose and time of visit, tasks performed, and 


results obtained. 


5. Qualifications Statements: 


a. Manufacturer, when qualifications are requested by the Company. 


b. Installer, when qualifications are requested by the Company. 


C. Closeout Submittals:  Submit the following: 


1. Operation and Maintenance Data: 


a. Submit complete installation, operation and maintenance manuals including test 


reports, maintenance data and schedules, and description of operation. 


b. The Contractor shall supply a manufacturer’s list of spare parts which will provide 


for uninterrupted continuous operations for the 1-year operational period.   


c. Manufacturer’s recommendations: Accompanying the materials list, submit copies 


of the manufacturer’s current recommended method of installation for materials 


provided. 


d. Submit name, phone number, and address of the nearest local supplier for spare parts 


meeting the requirements of this specification. 


e. Printed instructions relating to the proper maintenance that includes lubrication 


information, parts lists indicating parts by name and part number, and diagrams 


where necessary, shall be furnished in duplicate. 


f. Furnish Operation and Maintenance Manuals.  


1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 


A. Packing, Shipping, Handling and Unloading 


1. Deliver materials to the Site to ensure uninterrupted progress of the Work.   


2. In the event of damage, immediately make all repairs and replacements necessary to the 


approval of the Company and at no additional cost to the Company. 


3. Factory assembled parts and components shall not be dismantled for shipment unless 


permission is received in writing from the Company with responsible charge for the 


project. This provision shall not apply if the items are too large to be shipped in a 


completely assembled condition. 


4. Each box or package shall be properly marked to show its net weight and contents. 


PART 2 PRODUCTS 


2.1 GENERAL 


A. System Description: 


1. Bridge crane shall conform to headroom, hook elevation, and side clearance requirements 


shown, and shall provide required available lift height and capacity. 


2. Electrical equipment and controls shall conform to manufacturer’s standard. 


2.2 PERFORMANCE AND DESIGN REQUIREMENTS 


A. Overhead Crane: 


1. Type:     Under running, single girder 


2. No. Required:    34 


3. Operation:    Indoors 
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4. Configuration:   Single Girder 


5. Motor:     460/3/60 


6. Reeving:     2/1 


7. Control Encl.:    NEMA 12 


8. Crane Rating:    CMAA B 


9. Operation Type:   Sliding P.B. 


10. Cross Conductors:  Festooned 


11. Standard Items:   2 speed hoist, Weight Watcher Load Cell, Trolley Brake, 


Trolley Bumpers, Hoist Geared Upper and Lower Limit, Bridge Travel Slow Down Limit 


Switch, Trolley VFD Control, Bridge VFD Control, Warning Horn, Hoist Inspection Test 


Record, Wire Rope Certification, Hook Forging Certificate 


12. Bridge Crane Design Requirements: 


 


 


Bridge Crane 


Design 


Requirements 


Crane 1 Crane 23 Crane 34 


Capacity (tons) 5 10 15 


Span 


100’-0 overall, support 


spacing to be determined 


by Metal Building 


manufacturer 


150’-0 overall, 


support spacing 


to be 


determined by 


Metal Building 


manufacturer 


150’-0 overall, 


support spacing to 


be determined by 


Metal Building 


manufacturer 


Runway  100’-0” minimum 
175’-0” 


minimum 


150’-0” minimum 


Lift 46’-0” Min. 30’-0” Min 36’-4” Min. 


Hoist 5 ton wire rope 
10 ton wire 


rope 


15 ton wire rope 


B. Crane Runway: 


1. Runway:      See Bridge Crane Requirements Table 14630-1 


2. Supports:     Metal Building Structure 


3. Runway Conductors:  4 bar conductor system 


4. Runway Collectors:  Tandum Spring Shoe Type 


C. Electrical: 


1. Hoist Drive Motor 


a. Quantity per Crane: 1 


b. Motor:    Crane Duty 


c. Speed (FPM):  20/3.3 two speed 


d. Power:    3 Hp 


e. Brakes:    DC Disc 


2. Trolley Drive 


a. Quantity per Crane: 1 


b. Motor:    Crane Duty 


c. Speed (FPM):  65 VFD 


d. Power:    0.4 Hp 


e. Brakes:    DC Disc 
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3. Bridge Drive 


a. Quantity per Crane: 2 


b. Motor:    Crane Duty 


c. Trolley:    100 VFD 


d. Power:    0.7 Hp     


e. Bridge:    DC Disc  


 


 


2.3 MATERIALS 


A. General: 


1. Comply with applicable provisions of CMAA 70 or CMAA 74, and ASME B30.2, 


ASME B30.16, and ASME B30.17, as applicable to the equipment provided. 


2. Design Stresses:  Load suspension components shall be constructed so that stresses at 


rated load do not exceed 20 percent of material’s average ultimate strength. 


3. Shop welding shall be in accordance with AWS D14.1. 


4. Give special consideration to available headroom and vertical clearances. 


5. Provide bridge crane with configuration and weight that does not result in load exceeding 


design capacity of bridge crane runway beams.   


6. Include impact allowance in design calculations for trolley, bridge, and end-trucks.  


Impact allowance shall be 1/2 percent of rated load for each foot per minute of hoisting 


speed with minimum allowance of 15 percent and maximum allowance of 50 percent. 


7. Incorporate into equipment provided safety requirements in accordance with ASME 


B30.2, ASME B30.16, and ASME B30.17, as applicable to the equipment provided. 


B. Electric-powered Wire Rope Hoists: 


1. Comply with ASME B30.16 and ASME HST-4.  Welding shall comply with AWS 


D14.1. 


2. Load Blocks: Load blocks shall be enclosed type, constructed to prevent rope jamming. 


3. Hooks: Provide latch-type hooks, free to rotate through 360 degrees under all loading 


conditions.  Hooks shall be heat-treated drop forged steel. 


4. Hoisting Rope: Rated load shall be based on factor of safety factor of five on rope’s 


nominal breaking strength.  Attach rope ends to hoist drum to prevent rope from coming 


off drum on full extension.  Rope shall be extra-flexible improved plow steel with hemp 


core. 


5. Rope Sheaves: Sheave grooves shall be smoothly finished to close, form-fitting saddle 


for rope with sides of groove tapered outward.  Provide running sheaves with means for 


lubrication.  Pitch diameter of sheaves shall not be less than 16 times rope diameter for 


running sheaves, and for non-running sheaves not less than 12 times rope diameter. 


6. Drum: Rope drum diameter shall not be less than 18 times rope diameter.  At least one 


complete wrap of rope shall remain on drum after rope’s full rated extension. 


7. Gearing: Machined and heat-treated.  Hoist gear box shall be in accordance with AGMA 


6013-A.  Provide means for adequate lubrication of gearing. 


8. Hoist Brakes: Breaking system shall consist of break and control breaking means, and 


shall perform the following functions under normal operating conditions both with rated 


load and under test conditions with 125 percent of rated load: 


a. Stop and hold the load when controls are released. 


b. Control the load during lowering to maximum speed of 120 percent of rated 


lowering speed for load being handled. 
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c. Stop and hold the load during a complete power failure. 


d. Braking system shall have heat dissipation capability for frequency of operation 


required by hoist duty cycle classification. 


e. Braking system shall have provision for adjustments to compensate for wear. 


9. Provide overload protection device that prevents lifting of loads beyond rated capacity. 


10. Motor: Specifically constructed for reversing and hoisting service and capable of 


operating at specified loads.  Motor shall be heavy-duty, 30-minute rated, H3 duty 


classification.  Motor at rated frequency shall be capable of operation at plus or minus ten 


percent of rated motor voltage. 


11. Hoist shall contain upper and lower limit switches to limit hook travel. 


12. Housing and Covers: Cast aluminum. 


13. Provide supports, fasteners, brackets, and all accessories required. 


C. Electric-Powered Trolleys: 


1. Wheels: Fabricated of hardened steel or cast iron.  Wheels shall have uniform surface 


hardness and capable of carrying maximum applied load. 


2. Gearing: Machined and heat-treated.  Hoist gear box shall be in accordance with AGMA 


6013-A.  Provide means for adequate lubrication of gearing. 


D. Crane Bridge:  


1. Bridge Girders: ASTM A992, A572 Grade 50, or ASTM A36 structural steel. 


2. Maximum Deflection: 1/1000 of bridge span. 


3. Provide rubber stops on ends of bridge girders and ends of runways. 


E. Bridge End-Trucks: 


1. Fabricate of structural steel shapes. 


2. Wheelbase of end-truck shall be 1/8 of span or greater. 


3. Lugs shall be provided on end-trucks to limit drop of end-truck to one-inch or less in the 


event of wheel or axle failures.  Provide rail sweeps in front of each outside wheel, 


projecting below runway rail. 


4. Wheels: Double flanged, and of drop of forged or rolled steel. 


a. Minimum Tread Hardness: 200 Brinell. 


b. Bearings: Pre-lubricated and sealed, or provided with fittings and seals for pressure 


lubrication. 


F. Controls for Electric Hoist and Trolley: 


1. Hoist Speed Control: 


a. Hoist motor shall be single-speed or dual-speed with magnetic control. 


b. Each magnetic control shall have contactors sized for specified service class.  


Reversing contactors shall be mechanically and electrically interlocked to prevent 


line-to-line faults and shall be provided with automatic reset thermal overloads for 


hoist motor. 


2. Control Station: 


a. Control station shall be rated in accordance with Paragraph 2.1.A.2 of this Section.  


Motion control pushbuttons shall spring return to “Off” position when released.  


Clearly mark function of each pushbutton, and indicate direction of resultant motion. 


1) Control station shall contain the following functions for two-speed hoists:  


a) “Power On” 


b) “Power Off” 


c) “Raise – Hi/Lo” 


d) “Lower – Hi/Lo” 
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e) “Trolley – Right” 


f) “Trolley – Left” 


g) “Bridge – Forward” 


h) “Bridge – Reverse” 


2) Control station shall contain the following functions for single-speed hoists: 


a) “Power On” 


b) “Power Off” 


c) “Raise” 


d) “Lower” 


e) “Trolley – Right” 


f) “Trolley – Left” 


g) “Bridge – Forward” 


h) “Bridge – Reverse” 


b. Radio Remote Control: 


1) Control of hoist, trolley, and bridge shall be by radio remote control station. 


2) System shall allow for separate programmable security codes to eliminate 


interference from other radio signals. 


G. Electrification: 


1. Eight-bar Conductor: 


a. As required, provide enclosed rigid type contact conductor system mounted parallel 


to crane runway.  Conductors shall comply with NEC Article 610.  Contact 


conductors shall be sized to carry required current to all motors when operating at 


rated conditions.  Collectors shall be shoe-type and be constructed to reduce to a 


minimum sparking between shoe and contact conductor. 


b. System Components: Electrification system shall include the following:  


1) Conductor bars. 


2) Hanger clamps for conductor bars. 


3) Power feeds to conductor bars. 


4) End caps for conductor bars. 


5) Torsion spring collectors. 


6) Special tooling to install electrification system. 


7) Cable and connectors for power and control connections. 


2. C-Track Festoon: 


a. Provide power cable on 12-gage stainless steel C-track festoon system.  


b. System Components: Electrification system shall include, but is not limited to, the 


following: 


1) C-track. 


2) Track hangers. 


3) Cable carriers. 


4) Lead carrier. 


5) End stop. 


6) Splices. 


7) Clamps. 


8) Cable and connectors required for power and control connections. 


3. Manual Safety Switch: Provide manual safety switch to disconnect power to bridge 


crane. 


2.4 PAINTING 
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A. Crane and associated equipment shall receive manufacturer’s standard prime and finish paint 


prior to shipment. 


B. Paint color shall be selected by the Company. 


PART 3 EXECUTION  


RESERVED  


END OF SECTION  
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STRUCTURAL ABBREVIATIONS LIST


BOBP BOTTOM OF BASEPLATE
OH OVERHEAD
O/O OUT-TO-OUT
PEMB PRE-ENGINEERED METAL BUILDING
TYP TYPICAL
UON UNLESS OTHERWISE NOTED


DESIGN LOADS AND CODE INFORMATION:


ALL CONSTRUCTION SHALL CONFORM TO THE 2018 KENTUCKY BUILDING CODE, 2015 INTERNATIONAL 
BUILDING CODE AND ASCE 7-12.


LIVE LOADS:
ROOF: 20 PSF
COLLATERAL: 2 PSF
FLOOR: 500 PSF


HS-20
STAIRS AND MEZZANINES: 100 PSF


SNOW LOADS:
GROUND SNOW LOAD: 15 PSF
UNIFORM ROOF DESIGN SNOW LOAD: 16.5 PSF
IMPORTANCE FACTOR: 1.1
SNOW EXPOSURE FACTOR: 1.0
THERMAL FACTOR: 1.0


WIND LOADS:
ULTIMATE WIND SPEED: 120 MPH
NOMINAL WIND SPEED: 93 MPH
INTERNAL PRESSURE COEFFICIENT: +/- 0.18
WIND EXPOSURE CATEGORY: C
RISK CATEGORY: III


SEISMIC LOADS:
SEISMIC IMPORTANCE FACTOR: 1.25
RISK CATEGORY: III
SPECTRAL RESPONSE ACCELERATIONS: SS = 0.0178


S1 = 0.0062
SITE CLASS: D (ASSUMED - TO BE VERIFIED BY GEOTECHNICAL ENGINEER)
SPECTRAL RESPONSE COEFFICIENTS: SDS = 0.019


SD1 = 0.0062
SEISMIC DESIGN CATEGORY: D
BASIC SEISMIC FORCE-RESISTING SYSTEM: TO BE DETERMINED BY PEMB VENDOR
DESIGN BASE SHEAR: TO BE DETERMINED BY PEMB VENDOR
SEISMIC RESPONSE COEFFICIENT: TO BE DETERMINED BY PEMB VENDOR
RESPONSE MODIFICATION FACTOR: TO BE DETERMINED BY PEMB VENDOR
ANALYSIS PROCEDURE: TO BE DETERMINED BY PEMB VENDOR


DW CW







T/FIN FLR


-0' - 4"


CLR HT LOW BAY


39' - 8"


2 13456789101112131415


CLR HT HIGH BAY


47' - 8"


T/WALL & BOBP


0' - 0"


3'-0" WIDE x 7'-0" TALL PERSONNEL DOOR, (TYP)


350' - 0"


25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"25' - 0"


T/FIN FLR


-0' - 4"


CLR HT LOW BAY


39' - 8"


3
4 5 6 7 8 9 10 11 12 13 14 15


CLR HT HIGH BAY


47' - 8"


T/WALL & BOBP


0' - 0"


20'-0" WIDE x 25'-0" TALL OVERHEAD DOOR, (TYP) 3'-0" WIDE x 7'-0" TALL PERSONNEL DOOR, (TYP)


300' - 0"


25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0" 25' - 0"


T/GRATING -
PRE-TREATMENT


PLATFORM


9' - 8"


T/STEEL -
PRE-TREATMENT


PLATFORM


9' - 6 1/2"


SCALE


DOE PRIME CONTRACT # DE-EM0004895


NON-ESSENTIAL
PLANT BLDG FL SHEET CLASS


DRW


CHKR


RE


TR


APPD


DRAWING APPROVALS DATEREVISION OR ISSUE APPROVALS


ISSUE / REVISION DESCRIPTION DATE DRW CHKR RE TR APPDREV.


NO.


REV


TOLERANCES 
UNLESS OTHERWISE SPECIFIED


PGDP C-790 U


N/A


SECTION 
NUMBER OR 
DETAIL LETTER


DRAWING ON 
WHICH SECTION OR 
DETAIL IS TAKEN


DRAWING ON WHICH 
SECTION OR DETAIL IS 
SHOWN


SECTION AND DETAIL KEY


THIS DRAWING IS 


PRODUCED ON REVIT


DO NOT REVISE MANUALLY


ID


N/A


ARCADIS U.S., INC.
790 N MILKWAUKEE ST., SUITE 100A 
MILWAUKEE, WI 53202


P
R
EL


IM
IN


AR
Y


"NO REPRESENTATION OF WARRANTY, EXPRESSED OR IMPLIED, IS MADE THAT THE USE 
OR DISCLOSURE OF ANY INFORMATION, APPARATUS, METHOD OR PROCESS DISCLOSED 
IN THESE DRAWINGS MAY NOT INFRINGE PRIVATE RIGHTS OF OTHERS. NO LIABILITY IS 
ASSUMED WITH RESPECT TO THE USE OF, OR FOR DAMAGES RESULTING FROM THE USE, 
ANY INFORMATION, APPARATUS, METHOD OR PROCESS DISCLOSED IN THESE DRAWINGS.


FRACTIONS
XX DECIMALS
XXX DECIMALS
ANGLES
BREAK SHARP EDGES      MAX.
FINISH


FA6080


1/16" = 1'-0"


1
2
/1


7
/2


0
2


5
 3


:2
5


:2
5


 P
M


A
u
to


d
e
s
k
 D


o
c
s
:/
/A


U
S


-3
0
2


5
2
2


1
6
-D


O
E


 P
a
d
u


c
a
h
: 
C


W
W


T
 /
S


5
D


-F
A


6
0


8
0
_


R
2
5
.r


v
t


B


ELEVATIONS


FIG. 2


Author


Checker


Designer


Approver


FIG. 2 Scale:  1/16" = 1'-0"


1 NORTH ELEVATION


FIG. 2 Scale:  1/16" = 1'-0"


2 SOUTH ELEVATION - GRID LINE Q


A ISSUED FOR INITIAL COST ESTIMATING PURPOSES 8/1/25


B ISSUED FOR INITIAL COST ESTIMATING PURPOSES 10/16/25


DW CW


DW CW


NOTES:
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