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SECTION 13129 (13 34 19)
PRE-ENGINEERED BUILDINGS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Pre-engineered, shop fabricated structural steel and erection of building frames, roof panels, eave gutters with down spouts, sky lights and portal frames.

1.2 REFERENCES

A. American Institute of Steel Construction (AISC)

1. Manual of Steel Construction.

2. Cold Formed Steel design Manual.

B. American Society for Testing and Materials (ASTM):

1. A36-Structural Steel.

2. A307-Carbon Steel Bolts.

3. A325-High Strength Bolts for Structural Joints.

4. A446-Steel Sheet, Zinc-Coated (Galvanized) by the Hop-Dipped Process, Structural Quality.

5. A463-Steel Sheet, Cold Rolled, Aluminum Coated Type 2.

6. A792-Steel Sheet, Aluminum-Zinc Ally-Coated by the Hot-Dip Process.

7. A570-Steel, Sheet and Strip, Hot Rolled, Structural Quality.

8. A572-High Strength Low-Alloy Columbium-Vanadium Steels of Structural Quality.

C. American Welding Society's (AWS)-Standard code for Arc and Gas Welding in Building Construction.

D. Florida Building Code (FBC).

E. Metal Building Manufacturers Association (MBMA)-Low Rise Building Systems Manual.
F. NFPA 70:  National Electric Code.

G. Underwriters Laboratories (UL)-Tests for Wind-Uplift Resistance of Roof Assemblies-UL 580.

1.3 SYSTEM DESCRIPTION

A. Pre-engineered steel building 60 feet wide x 100 feet long x 19'-6" eave height (16 feet clear under frames) with a 1:12 roof slope.

1. Length:  Composed of four 25 feet bays.

2. Both ends of the buildings:  Non-expandable main frame end-wall to remain open.

3. Main building frames:  Clear span.

4. Sidewalls and end-walls:  Remain open full height.
5. Provide 1 bay in the roof with cable bracing and 1 bay in the sidewalls with portal frame bracing.

B. Roof Panels:  Long span panels with reflective white color finish over 26 gage, 80,000 p.s.i. galvalume coated steel and self-drilling color match screws.  Roof:  U.L. 90 rating.

C. Wall Cover:  No wall panels or wall trim are included.

D. Miscellaneous Accessories:

1. 200 lineal feet of 26 gage eave gutter complete with 4 inches x 5 inches rectangular downspouts.

2. Eight skylights sized 3 feet x 10 feet of 8 ounce fiberglass in opaque white color.

1.4 DESIGN REQUIREMENTS

A. All code references are to the Florida Building Code (FBC).

B. ROOF LOADS:  Applied in compliance with FBC, but shall not be less than:

1. DEAD LOAD: Weight of all building components furnished by the metal building system manufacturer plus all collateral loads.

2. ROOF LIVE LOAD:  30 psf.

C. WIND LOADS:  Applied in compliance with FBC and ASCE 7.
D. Provide bonding and grounding per NFPA 70.

E. Provide lightning protection per Section 13100-Lightning Protection.

1.5 SUBMITTALS

A. Erection Drawings:  Submit five sets of erection drawings.

1. Show member sizes, shapes, connection details, welds, dimensions, proposed bridging connection, setting plan and other members.

2. Each member identified by a mark and show on erection plan.

3. Indicate type of steel and shop coats of paint.

4. Contractor: check drawings before submittal.

5. Erection drawings: signed and sealed by a professional engineer registered in Florida, experienced in design of this work.

1.6 QUALITY ASSURANCE
A. Code Compliance.

1. Building Code:  The complete building system shall comply with all applicable requirements of the Florida Building Code.

2. Product Approvals:  Building system shall have current FBC HVHZ Protocols and required product Notice of Acceptance (NOA) for each roofing system applied to each type of substrate.

3. Wind Resistance:  Execute the installation of the building system to comply with wind resistance requirements of applicable building codes for specific negative wind pressures at various building elevations (heights) as indicated on the Drawings.

(a) Calculations:  Wind load calculations shall be prepared by a licensed structural engineer registered in the State of Florida in accordance with ASCE 7.

B. Metal Building System:  Designed, engineered and fabricated by a building manufacturer who has been regularly engaged for at least 5 years in the design, engineering and fabrication of the type and quality herein specified.

C. All materials in this specification provided by the building manufacturer.
D. Building Manufacturer:  Certified for AISC's QUALITY CERTIFICATION, CATEGORY MB program.  Engineer and fabricate to meet the requirements of this certification.
E. Design all structural mill sections and welded plate sections under provisions of the AISC's-Manual of Steel Construction.
F. Design all cold-formed steel structural members under provisions of the AISI's-Cold-formed Steel Design Manual.
G. Design all roof panels under provisions of the AISI's-Cold-formed Steel Design Manual.
H. Welded connections: comply with the American Welding Society's (AWS)-Standard Code for Arc and Gas Welding in Building Construction for welding procedures.
I. Materials:  New and unused prior to fabrication.  The building manufacturer:  Warrant the materials manufactured by it, if properly erected under provisions of the plans, specifications and erection manual furnished by it, against defects in materials and workmanship for a period of 1 year after delivery.
PART 2 PRODUCTS

2.1 MANUFACTURERS-BUILDING SYSTEM

A. Subject to compliance with the specified requirements, provide pre-engineered buildings by one of the following manufacturers:

1. (Basis of Design) American Buildings Company.

2. Butler Manufacturing Company.
3. Gulf States Manufacturers, Inc.
B. Substitutions:

1. Will be considered by the Project Consultant and Owner when submitted per requirements of Division-0, Division-1, and Section 01630-Product Substitution Procedures.
C. Manufacturer shall be an AISC category MB certified.

2.2 RIGID FRAMES

A. Ensure steel for all built-up sections meet as applicable the physical and chemical properties of ASTM A572 modified to 55,000 psi minimum yield and 70,000 psi minimum tensile strength, or ASTM A607, Grade 55, or ASTM A572 modified to 55,000 minimum yield and 70,000 psi minimum tensile strength, or ASTM A570, Grade 55.
B. Ensure hot-rolled structural shapes comply with the requirements of ASTM A36. Pipes:  Comply with the requirements of ASTM A500, ASTM A501, or ASTM A53.
2.3 SECONDARY FRAMING STEEL
A. Steel used to form the "Z" and "C" shaped purlins, girts and eave struts shall be at least 8 inches deep and not less than 16 gage, 55,000 psi minimum yield steel comparable to or exceeding the requirements of ASTM A570. Secondary members: rolled formed or break formed from G90 galvanized coil stock.

2.4 STRUCTURAL PAINTING
A. Clean all structural steel and light gage steel members of loose mill scale, dirt and other foreign material by the procedures of SSPC-SP2 and then give a 1 mil coat of red oxide primer meeting or exceeding the performance requirements of Specification SSPC 15-68T (replaces and is equivalent to Federal Specification TT-P-636D).  The primer is not intended to be a finish coat.
B. Abrasions caused by handling and erection: touched-up by the contractor performing field touch-up.  Use the same primer used by the building manufacturer.
C. STRUCTURAL BOLTS:  Make all field connections with black, unpainted ASTM A325 or A307 bolts, nuts and washers as shown on the building manufacturer's erection drawings.  Install all bolts and tighten under provisions of the "Specification for Structural Joints Using ASTM A325 or A490 Bolts".
2.5 ANCHOR BOLTS and FOUNDATION DESIGN

A. Anchor bolts:  ASTM A307, and sized, detailed and installed under provisions of the Anchor Bolt Plan furnished by the building manufacturer.
2.6 FRAMING
A. Factory punch primary framing and columns, purlins, girts, eave struts, other structural members and clips for easy and rapid erection by field bolting, except where shop connections are used.  Field welding will not be permitted unless specified by the building manufacturer and allowed by the Architect of Record or the Engineer of Record.
B. Rigid Frames:  Complete with baseplates and splice plates prepared for field-bolted connections.  They shall consist of built-up sidewall columns of tapered or constant web depths (see drawings for allowable shape) and rafters with tapered or constant web depths as required by the building manufacturer's design.
C. Design the rigid frames as pinned base, with no moment transferred to the foundation.

D. When designed as continuous beams, check the purlins and girts for the combined bending and shear stresses at the frame centerline and at the end of their laps.

E. Locate bracing as shown on the drawings to remove horizontal bracing. The bracing to be portal frames in walls and cables in roof.

2.7 ROOF PANELS and FINISHES

A. Roof panel description:

1. Roof panels: provide major ribs 12 inches on center and 1-3/16 inch high.  In the flat area between the major ribs provide two (2) smaller ribs.  Each panel: provide 36 inches net coverage in width, side laps of at least one (1) major rib and a purlin-bearing leg.
B. Panel finish:

1. Provide the panels with an exterior finish meeting or exceeding for the following criteria:
(a) Exterior Surface:
(b) Prime Coat: The base metal shall be pretreated and primed with an epoxy or urethane type primer for superior adhesion and superior resistance to corrosion. The dry film thickness: 0.2 mils.
(c) Exterior Coat: After priming, give the exterior side a 20 year long life coating baked in excess of 500 degrees Fahrenheit to a controlled dry film thickness of 0.7 to 0.8 mils.
(d) Excellent weatherability and resistance to coating deterioration shall be evident when subjected to the following tests:
(e) Humidity Resistance: Immediately after removal from cabinet, the exposed area shall contain less than 5 percent No. 8 blisters, after 1000 hours when tested under provisions of ASTM D-2247.
(f) Salt Spray Resistance: Immediately after removal from cabinet, the exposed area shall contain less than 5 percent No. 8 blisters, after 750 hours when tested under provisions of ASTM B-117.
(g) Specular Gloss: The gloss rating; 25-35 degrees on a Gardner 60 degree gloss meter when tested under provisions of ASTM 523.
(h) Hardness: Provide the coating with a minimum paint hardness of F-2H using Eagle Turquoise drawing pencils.
(i) Q.U.V. Weatherometer: no objectionable color change, chalking or blistering after 300 hours when tested under provisions of ASTM G 53.
(j) Interior Finish:
(k) Provide the interior finish with a parchment polyester top coat over an epoxy or urethane primer. The dry film thickness: 0.3 mils. 

C. Color Selection:  Exterior panel and trim colors will be selected from the Building manufacturer's standard colors.  Submit 2 color charts with the proposal.
D. Wind Uplift Rating:  Refer to Article “Quality Assurance” above.

E. Panel Length and Endlaps:  All roof panels continuous from eave to ridge except where lengths become prohibitive for handling purposes.  All end laps: at least 6 inches. 

F. Closure Strips:  Fill the corrugations of the roof panels with a performed closed cell, laminated polyethylene foam closure along the eaves and ridge for weather tightness.
G. Sealants:  Seal the roof side-laps and end-laps with a mastic sealer 3/16 inch diameter for roof slopes of 1:12 or greater, and 1/2 inch x 1/8 inch tape for roof slopes less than 1:12.

1. Material: a butyl base elastic compound with a minimum solid content of 99 percent, Chemseco Sealum TC95 or Owner approved equal.
2. Sealer:  Good adhesion to metal and be non-staining, non-corrosive, non-shrinking, non-oxidizing, non-toxic, and non-volatile.  

3. The service temperature: from minus 60 degrees fahrenheit to plus 212 degrees Fahrenheit.  

4. The material shall meet or surpass the requirements of Federal Specification TT-C-1796A Type II, Class B and NAAMM SS-1C-68.
2.8 GUTTER, RAKE and TRIM
A. Exterior gutters: 26 gage, G90 galvanized or aluminum-zinc alloy coated steel pre-painted with American Buildings Long Life Finish. Color shall be White or Burnished Slate.

B. Downspouts:  28 gage galvanized or aluminum-zinc alloy coated steel with a White pre-painted finish.
C. Standard rake trim:  26 gage, G90 galvanized or aluminum-zinc alloy coated steel pre-painted with American Buildings Long Life Finish system.  Color:  White or Burnished Slate.
2.9 SKYLIGHTS
A. Provide eight 3 feet x 10'-6" long Roof Skylights.

B. Skylight panels:  Translucent fiberglass reinforced panels made in the same configuration as the metal panels.  Manufacture with a 2 ounce woven fiberglass cloth reinforcement in addition to random strand mat or cut glass fibers for structural strength.  Meet or exceed the following criteria:
1. Applicable requirements of ASTM D3841-80 Type 1, and ICBO Research Report No. 1412.
2. Material weight:  Not less than 8 ounces per square foot.

3. Impact Test:  Skylights resist penetration when subject to a 100 pound cylindrical weight with a 5-3/4 inches diameter (26 square inches) dropped from a height of 70 inches.

4. Flammability rate of material:  No greater than 2 in/min when tested under ASTM D-636.
5. Coefficient of heat transmission (U-factors):  No greater than 0.8 BTU/Hr/sq. ft. degree Fahrenheit.

6. Engineering Properties:
(a) Property

ASTM Test Method

Nominal value

(b) Shear Strength

D 732


11,000 psi

(c) Bearing Strength

D 953 A1

3,400 psi

(d) Tensile Strength

D6381


9,000 psi
PART 3 EXECUTION
3.1 RECEIVING, STORAGE and HANDLING of MATERIALS on JOBSITE
A. All materials: unloaded, handled, hauled and delivered to storage by competent workmen in a manner which will prevent bends, dents, scratches or other damage.  Damaged materials: rejected and promptly replaced.  Properly store all materials and protect from weather damage.  All shipments must be thoroughly checked by the consignee.  If shortage or damage is found, a notation must be placed on the bill of lading and must be confirmed by the carrier.
B. Primed Materials:  Upon receipt, store all bundles of primed material on blocking at an angle sufficient to allow any trapped water to drain and should be protected from the weather by covers allowing air circulation.  Water should not be allowed to collect and remain thereon.
C. Roof Panels:  Inspect bundles of panels for moisture upon receipt.  If moisture is present, dry the panels and, if possible, store them in a warm, dry place.  Elevate the panel bundles and slope in a manner to allow moisture to drain.  Cover all bundles with a tarp or plastic, leaving airspace’s for adequate air circulation.

D. Skylights:  Upon receipt, inspect bundles of skylights for moisture.  If moisture is present, dry the panels and store them in a shaded, dry place.  Elevate the panel bundles and slope in a manner to allow moisture to drain.  Cover all bundles with a tarp or plastic, leaving airspace’s for adequate air circulation.
3.2 ERECTION
A. Perform the erection of the metal building and the installation of accessories under provisions of the building manufacturer's erection drawings and erection manuals by a qualified erector using proper tools, equipment and safety practices.
B. Erection practices: conform to Section 6, Common Industry Practices found in the "Low Rise Building Systems Manual", MBMA.

C. No field modifications to primary structural members except as authorized and specified by the building manufacturer.
END OF SECTION
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