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SECTION 054000

COLD-FORMED METAL FRAMING

SECTION INCLUDES LOAD CARRYING, FORMED STEEL STUD AND JOIST FRAMING.  (NON-LOAD BEARING, LIGHT GAGE STEEL FRAMING FOR PARTITIONS IS SPECIFIED IN SECTIONS 092213 AND 092116.)
PART 1   GENERAL

USE ARTICLE BELOW WITH INSULATED COLD-FORMED FRAMING.
1.01
PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION


A.
Insulation in voids inaccessible after fabrication or erection:  Insulation furnished under the Work of Section 072100.

1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Structural Steel:  Section 051200 or 051201.


B.
Non-load Bearing, Light Gage Steel Framing:  Section 092213 or 092116.

PARAGRAPH BELOW MAY BE NEEDED FOR EXPOSED JOISTS.

C.
Field Painting:  Section 099101.

1.03
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall meet the requirements of the following:



1.
General Standard:  “Specification for the Design of Cold-Formed Steel Structural Members” by the American Iron and Steel Institute (AISI Specification).



2.
Welding:  “Structural Welding Code - Sheet Steel, AWS D1.3” by the American Welding Society (AWS Code).


B.
Organizations:



1.
AISI:  American Iron and Steel Institute, 1140 Connecticut Ave., NW, Suite 705, Washington, D.C. 20036, (202) 452-7100, www.steel.org.



2.
AWS:  American Welding Society, 550 N.W. LeJeune Rd., Miami, FL 33126, (800) 443-9353, www.aws.org.



3.
ASTM:  ASTM International, 100 Barr Harbor Dr., PO Box C700, West Conshohocken, PA, 19428-2959, (610) 832-9500, www.astm.org.



4.
SSPC:  The Society for Protective Coatings, 40 24th Street, 6th Floor, Pittsburgh PA 15222-4656, (877) 281-7772, www.sspc.org.

1.04
SYSTEM DESCRIPTION


A.
Type of Metal Framing:  Load carrying, formed steel framing.

USE 2 SUBPARAGRAPHS BELOW AS REQUIRED BY PROJECT.


1.
Framing with studs and accessories.



2.
Framing with joists and accessories.

1.05
SUBMITTALS

A.
Shop Drawings:  Erection and fabrication drawings for all load carrying metal framing and accessories.  Show plans and elevations at not less than 1/4 inch to 1’-0” scale, and details at not less than 1-1/2 inch to 1’-0” scale.



1.
Include the following in an early submission:




a.
Erection drawings indicating sizes and locations of all metal framing members.




b.
Anchor bolt plan showing anchor bolts, if any, to be placed in cast-in-place concrete Work.




c.
Show plans and elevations at not less than 1/4 inch to 1’-0” scale, and details at not less than 1-1/2 inch to 1’-0” scale.



2.
Do not submit fabrication drawings, other than for anchor bolts, until after approval of the erection drawings.



3.
When shop drawings are marked “Approved as Noted”, promptly resubmit copies of corrected shop drawings for formal approval and record.

USE PARAGRAPH BELOW WITH EPD REQUIREMENT WHEN PROJECT ESTIMATE IS $1M OR MORE.

B.
Submit an Environmental Product Declaration (EPD) from the manufacturer for steel within this specification section, if available. A statement of the contractor’s good faith effort to obtain the EPD shall be provided if not available.

1. Manufacturer-provided EPDs must be Product Specific Type III (Third-Party Reviewed), in adherence with ISO 14025 Environmental labels and declarations, ISO 14044 Environmental management – Life cycle assessment, and ISO 21930 Core rules for environmental product declarations of construction products and services.

C.
Product Data:  Manufacturer’s printed specifications and installation instructions for each type of metal framing and accessory, including data required to show compliance with the Drawings and Specifications.


D.
Quality Control Submittals:



1.
Certificates:  Affidavit required under Quality Assurance Article.

USE PARAGRAPH BELOW IF PROJECT IS INTENDED FOR LEED CERTIFICATION.


E.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.


2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.

1.06
QUALITY ASSURANCE


A.
Certification:  Affidavit certifying that sheet steel complies with specified quality, grade, and zinc-coating.


B.
Fire Rated Construction:  Wherever a fire resistance classification is indicated for metal framing components, provide framing and accessories which have been tested and classified or listed for the construction and rating shown.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Deliver metal framing to the Site in manufacturer’s unopened containers or bundles, identified with brand, type, and gage.


B.
Protect metal framing from damage and rusting.  Store off the ground in dry, ventilated space.


C.
Store and handle metal framing in a manner that will not cause distortion.

PART 2   PRODUCTS

2.01
MATERIALS

EDIT PARENTHESES IN PARAGRAPH BELOW FOR APPLICABLE MEMBERS.  UNLESS OTHERWISE DIRECTED, TYPE OF STUDS AND JOISTS (WHICH USUALLY WILL BE “C” TYPE), SIZE, AND GAGE OF FRAMING MEMBERS, AND REQUIREMENTS FOR SOLID OR PUNCHED MEMBERS WILL BE ON THE DRAWINGS; CHECK DRAWINGS FOR THIS INFORMATION.

A.
Framing (including Studs, Tracks, Joists, Perimeter Channel, and Rafters):



1.
Members of 12, 14, and 16 Gage Steel:  Galvanized, structural quality sheet steel; ASTM A653, Grade D (minimum yield 50 ksi).



2.
Members of 18 and 20 Gage Steel:  Galvanized, structural quality sheet steel; ASTM A653, Grade A (minimum yield 33 ksi).


B.
Accessories and Fasteners:



1.
Bracing, Bridging, Strapping, Reinforcement, Stiffeners, Plates, Gussets, Clip Angles, and Hangers:  Unless otherwise indicated, metal framing manufacturer’s standard products formed from ASTM A653 galvanized, structural quality sheet steel.  Thickness and grade shall be determined by application requirements, with a minimum thickness of 20 gage and a minimum yield of 33 ksi.



2.
Power-Actuated Fasteners:  Low velocity, powder activated, threaded studs complying with ASTM E 1190 and zinc coated in accordance with ASTM B633, Type III, Classification 5.




a.
Minimum Stud Size:  1/4-20 thread, 0.145 inch dia shank, with 1/4-20 nut and 5/8 inch outside dia washer.




b.
Stud Material:  ASTM A510 1060 or 1065 steel.




c.
Minimum Core Hardness:  51-56 Rockwell C.




d.
Minimum Tensile Strength:  285,000 psi.




e.
Minimum Shear Strength:  182,000 psi.



3.
Self-Drilling Fasteners:  Cadmium plated, No. 12-14 x 3/4 inch, hex washer head, self-drilling, self-tapping fastener with pilot point.


C.
Galvanizing:  Hot-dip process complying with ASTM A653, Coating Designation G 60.


D.
Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.

2.02
FABRICATION


A.
Fabricate metal framing in accordance with “Approved” or “Approved as Noted” fabrication drawings only.



1.
When fabrication drawings are “Approved as Noted”, progress fabrication in strict accordance with the marks and notes thereon.

DELETE LAST 12 WORDS IN PARAGRAPH BELOW IF THERE ARE NO STUDS OR WALL WORK.  DELETE PARAGRAPH BELOW IN ITS ENTIRELY IF THE FRAMING IS NOT SUITED FOR PRE-FABRICATION.

B.
Pre-fabricated panels shall be not more than 1/8 inch out of square within the length of the panel, and shall be in compliance with the tolerances specified in Part 3.


C.
Repairing Galvanizing:  Clean shop welded and abraded surfaces, and repair them with a 2 mil (dry) minimum thick coating of galvanizing repair paint.  Comply with paint manufacturer’s application instructions.

USE PARAGRAPH BELOW WITH INSULATED METAL FRAMING.

D.
For metal framing indicated to receive insulation, install full width insulation in voids which will be inaccessible after fabrication.

PART 3   EXECUTION

3.01
EXAMINATION

A.
Verification of Conditions:  Examine surfaces to receive metal framing for defects that will adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory conditions are corrected.

3.02
SURFACE PREPARATION


A.
Clean surfaces that support the Work of this Section.

3.03
INSTALLATION


A.
Install metal framing and accessories in accordance with approved shop drawings, and with the metal framing manufacturer’s printed installation instructions.


B.
Provide temporary bracing to ensure stability of the structure during construction.


C.
Repairing Galvanizing:  Clean field welded and abraded surfaces, and repair them with a 2 mil (dry) minimum thick coating of galvanizing repair paint.  Comply with paint manufacturer’s application instructions.

USE PARAGRAPH BELOW WITH STUDS OR WALL WORK.

D.
Tolerances:



1.
Vertical Alignment (Plumbness) of Studs:  Within 1/960th (1/8 inch in 10 feet) of the height.



2.
Horizontal Alignment (Levelness) of Walls:  Within 1/960th (1/8 inch in 10 feet) of their respective lengths.



3.
Spacing of Studs:  Not more than + 1/8 inch from the designed spacing, providing that the cumulative error does not exceed the requirements of the finishing materials.

USE PARAGRAPH BELOW WITH. INSULATED METAL FRAMING.

E.
For metal framing indicated to receive insulation, install full width insulation in voids which will be inaccessible after erection.


F.
Installation of Runner Tracks:



1.
Install continuous bottom and top tracks of size and gage shown.  Align track accurately and, unless otherwise shown, attach to supporting structure with power-driven fasteners at 16 inches oc.  Install fasteners at corners and ends of tracks.



2.
At track butt joints, securely attach abutting pieces of track to a common structural element, or splice them with a welded butt joint.


G.
Installation of Studs:



1.
Install studs of size and gage shown.  Space studs 16 inches maximum oc, unless otherwise shown.



2.
Install additional studs at wall corners and intersections, adjacent to wall openings, at wall ends, and at both sides of control joints (if any).




a.
For gypsum board applications, keep studs not less than 2 inches nor more than 6 inches from inside corners.



3.
Install full length studs, without splices, between runner tracks.



4.
Install axially loaded studs with full bearing against the webs of the bottom and top runner tracks.



5.
Plumb and align studs and, unless otherwise shown, provide positive attachment to runner tracks using self-drilling fasteners or welds on both flanges of studs.



6.
Install lintels at wall openings wider than the stud spacing as shown or scheduled, or if not shown or scheduled, as recommended by the metal framing manufacturer for the opening spans and loads involved.



7.
Unless otherwise shown, install rough framing at openings using full length studs at the ends of lintels and jack studs from the bottom track to the underside of the lintels.  Install horizontal header tracks and, where required, horizontal sill tracks.  Cut horizontal tracks to length, with split flanges and bent webs for flange overlap and attachment to jack studs with self-drilling fasteners.  Install cut to length intermediate studs between jack studs at head and sill sections at the same spacing as full length studs.



8.
At door openings, install rough framing as specified in 7. above.  Coordinate jack studs with the types of door frames to be furnished.




a.
Where solid core wood doors, double doors, or doors weighing more than 50 pounds are shown or scheduled, install 2 full length studs at the ends of lintels instead of one.



9.
Install horizontal bridging in equally spaced rows, not exceeding 3’-4” oc.  For each row, install solid bridging between studs at corners, ends of walls, openings, and not exceeding 5’-4” oc, plus continuous 2 inch by 16 gage strapping on both sides of the wall.  Attach solid bridging to each flange of the studs with one self-drilling fastener, or make an equivalent welded connection.  Attach the continuous strapping to flanges of all solid bridging with four self-drilling fasteners and to flanges of all studs with one self-drilling fastener, or make equivalent welded connections.



10.
Install diagonal bracing as shown.


H.
Installation of Joists:



1.
Install joists of size and gage shown.  Space joists 24 inches maximum oc, unless otherwise shown.




a.
Install additional joists under parallel partitions where the partition length exceeds 1/2 of the joist span.



2.
Locate joists directly over bearing studs, or provide a load distribution member at the top track.



3.
Unless otherwise shown, install joists with a minimum bearing of 1-1/2 inches at end supports and 3-1/2 inches at intermediate supports.



4.
Install the following as shown, or if not shown, provide the metal framing manufacturer’s recommended details:




a.
Framing connectors.




b.
Web stiffeners at bearing and concentrated load points.




c.
Reinforcement at intermediate supports.



5.
Install bridging at joist ends and at intermediate supports, unless joists are otherwise restrained from rotation.



6.
Install additional framing around floor openings wider than the joist spacing.



7.
Unless otherwise shown, install transverse bridging at midspan for joist spans up to 15 feet, and in equally spaced rows not exceeding 8 feet oc for joist spans exceeding 15 feet.  For each row, install solid bridging in the first two and last two joist spaces, and at single intermediate spaces not exceeding 10 feet oc, plus continuous 2 inch by 16 gage strapping on the bottom of the joists.  The solid bridging shall be of the same depth as the joists and 16 gage minimum thickness.  Fasten the solid bridging sections to the joists with 16 gage clip angles with a length one inch less than the joist depth, and with one row of self-drilling fasteners spaced 3 inches on center in each clip angle leg.  Fasten the continuous strapping to the solid bridging with 4 self-drilling fasteners, and to the joist bottom flanges with one self-drilling fastener.  Do not fasten the strapping by welding.



8.
Provide temporary lateral support for the joist top flanges between the solid bridging locations until the deck material has been installed.



9.
Install diagonal bracing as shown.

ADD ANY SPECIAL REQUIREMENTS FOR RAFTERS UNDER PARAGRAPH BELOW.   ADD ADDITIONAL PARAGRAPHS FOR REQUIREMENTS FOR OTHER TYPES OF FRAMING SUCH AS FASCIA, SOFFIT, OR CURTAIN WALL FRAMING.

I.
Installation of Rafters:



1.
Comply with the applicable requirements for installation of joists, unless otherwise shown.

END OF SECTION
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