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SECTI ON 05 40 00

CALD- FORMED METAL FRAM NG
05/15

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
AVERI CAN CONCRETE | NSTI TUTE | NTERNATI ONAL (ACl)
ACl 318 (2014; Errata 1-2 2014; Errata 3-4 2015)
Bui | di ng Code Requirenents for Structural

Concrete and Conmentary

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI S100 (2012) North Anerican Specification for
t he Design of Col d-Forned Steel Structural
Members

Al SI S110 (2007; Suppl 1; Reaffirned 2012) Standard

for Seismc Design of Col d-Forned Steel
Structural Systens - Special Bolted Mnent

Frames

Al SI S200 (2007) North American Standard for
Col d- Formed Steel Franming - General
Provision

Al SI S201 (2007) North American Standard for
Col d- Formed Steel Framing - Product Data

Al SI S202 (2011) Code of Standard Practice for
Cold-fornmed Steel Structural Fram ng

Al SI S211 (2007) North American Standard for
Col d- Formed Steel Framing - Wall Stud
Design

Al SI S212 (2007) North American Standard for

Col d- Forned Steel Framing - Header Design

Al SI S213 (2007; Suppl 1 2009) North Anerican
Standard for Col d-Formed Steel Franing -
Lat eral Design

Al SI S214 (2012) North American Standard for
Col d- Fornmed Steel Frami ng — Truss Design

AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1. 1/D1. 1M (2015) Structural Welding Code - Steel
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AWS D1. 3/ D1. 3M
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(2008; Errata 2008) Structural Welding
Code - Sheet Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A1003/ A1003M

ASTM A123/ A123M

ASTM A153/ A153M

ASTM A307

ASTM A370

ASTM A653/ A653M

ASTM C1007

ASTM C1513

ASTM C955

ASTM E119

ASTM E329

ASTM E488/ E488M

(2015) Standard Specification for Steel
Sheet, Carbon, Metallic- and

Nonnetal | i c- Coated for Col d- Formed Frani ng
Members

(2013) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

(2014) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2014) Standard Test Methods and
Definitions for Mechanical Testing of
St eel Products

(2015) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2011a) Standard Specification for
Installati on of Load Bearing (Transverse
and Axial) Steel Studs and Rel ated
Accessories

(2013) Standard Specification for Steel
Tappi ng Screws for Col d- Forned Steel
Fram ng Connecti ons

(2015) Load-Bearing (Transverse and Axial)
Steel Studs, Runners (Tracks), and Bracing
or Bridging for Screw Application of
Gypsum Panel Products and Metal Pl aster
Bases

(2014) Standard Test Methods for Fire
Tests of Building Construction and
Materials

(2014a) Standard Specification for
Agenci es Engaged in the Testing and/or
| nspection of Materials Used in
Construction

(2015) Standard Test Methods for Strength
of Anchors in Concrete and Masonry El enents
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ASTM F1554 (2007a; E 2011) Standard Specification for
Anchor Bolts, Steel, 36, 55, and 105-Kksi
Yield Strength
ASTM F1941 (2010) Standard Specification for
El ectrodeposited Coatings on Threaded
Fasteners (Unified I nch Screw Threads
(UN/UNR))
ASTM F2329 (2013) Zinc Coating, Hot-Dip, Requirenents
for Application to Carbon and All oy Steel
Bolts, Screws, Washers, Nuts, and Speci al
Threaded Fast eners
| NTERNATI ONAL CODE COUNCI L (1 CQ)
| CC I BC (2012) International Building Code
U. S. DEPARTMENT OF DEFENSE ( DQOD)
UFC 3-301-01 (2013; Change 1) Structural Engi neering
1.2 SUBMITTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor (C
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability Notebook, in conformance to Section 01 33 29, SUSTAI NABI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Franmi ng Conponents; G, [ 11
SD- 03 Product Data
Steel Studs, Joists, Tracks, Bracing, Bridging and Accessories
[ SD- 05 Design Data
Metal Framing Cal cul ations; C[, [
SD-07 Certificates
Load- Beari ng Col d- Forned Metal Franing
Welds
SD- 11 C oseout Subnittals
Recycl ed Content of Steel Products; S
1.3 DELI VERY, STORAGE, AND HANDLI NG
Steel framing and rel ated accessories shall be stored and handled in

accordance with the Al SI S202, "Code of Standard Practice for Col d-Forned
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Steel Structural Fram ng".
1.4 LOAD- BEARI NG COLD- FORVED METAL FRAM NG

Include [top and bottomtracks,] bracing, fastenings, and other accessories
necessary for conplete installation. Franm ng nenbers shall have the
structural properties indicated. Were physical structural properties are
not indicated, they shall be as necessary to withstand all inposed | oads.
[Design framing in accordance with Al'SI S100.] [Non-I|oad-bearing netal
fram ng, furring, and ceiling suspension systens are specified in Section
09 22 00 SUPPORTS FOR PLASTER AND GYPSUM BOARD.] [Metal suspension systens
for acoustical ceilings are specified in Section 09 51 00 ACOUSTI CAL
CEILINGS.]

Submit mll certificates or test reports fromindependent testing agency,
qualified in accordance with ASTM E329, showi ng that the steel sheet used
in the manufacture of each col d-fornmed conponent conplies with the m ni num
yield strengths and uncoated steel thickness specified. Test reports shall
be based on the results of three coupon tests in accordance with ASTM A370.

1.5 MAXI MUM DEFLECTI ON

Defl ections of structural nmenbers shall not exceed the nore restrictive of
the limtations of |CC |BC and UFC 3-301-01.

[ For scissor roof trusses linmt the horizontal deflection at supports to
less than [ 1-1/4 inches] . ]

1.6 QUALI TY ASSURANCE

a. Engineering Responsibility: Preparation of Shop Draw ngs, design
cal cul ations, and other structural data by a regi stered professional
engineer.

b. Testing Agency Qualifications: An independent testing agency,
acceptable to authorities having jurisdiction, qualified according to
ASTM E329 for testing indicated.

c. Product Tests: MII certificates or data froma qualified i ndependent
testing agency[, or in-house testing with calibrated test equipnment]
i ndi cating steel sheet conplies with requirenents, including base-netal
t hi ckness, yield strength, tensile strength, total elongation, chem cal
requi renents, and netallic-coating thickness.

d. Welding Qualifications: Qualify procedures and personnel according to
the foll ow ng:

(1) AWs Di1.1/D1.1N, "Structural Welding Code - Steel".
(2) AWs D1.3/D1.3N, "Structural Welding Code - Sheet Steel".

e. Fire-Test-Response Characteristics: Were indicated, provide
cold-forned netal framing identical to that of assenblies tested for
fire resistance per ASTM E119 by, and displaying a classification |abel
from a testing and i nspecting agency acceptable to authorities having
jurisdiction.

f. AISlI Specifications and Standards: Conply with:
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(1) AISI S100, "North Anerican Specification for the Design of
Col d- Formed Steel Structural Menbers".

(2) AlSI sS110, "Standard for Seismnc Design of Cold-Formed Steel
Structural Systens - Special Bolted Mnent Franes".

(3) AISI S200, "North Anerican Standard for Col d- Forned Steel Franing
- General Provision".

(4) AlISI S201, "North Anerican Standard for Col d-Formed Steel Franing
- Product Data".

(5) AlISI S202, "Code of Standard Practice for Col d-Formed Steel
Structural Franing".

(6) AlISI S211, "North Anerican Standard for Col d- Forned Steel Franing
- Wall Stud Design".

(7) AISI S212, "North Anerican Standard for Col d- Forned Steel Franing
- Header Design".

(8) AISI S213, "North Anerican Standard for Col d- Forned Steel Franing
- Lateral Design".

(9) AISI S214, "North Anerican Standard for Col d- Forned Steel Franing
- Truss Design".

1.6.1 Drawi ng Requi renents
Submit fram ng conponents to show sizes, thicknesses, |ayout, material
desi gnations, nethods of installation, and accessories including the
following:
a. Cross sections, plans, and/or elevations showi ng conponent types and
| ocations for each fram ng application; including shop coatings and
mat eri al thicknesses for each fram ng conponent.

b. Connection details showi ng fastener type, quantity, location, and other
i nformati on to assure proper installation.

c. Drawi ngs depicting panel configuration, dinensions, conponents,
| ocations, and construction sequence if the Contractor elects to
install prefabricated/prefinished franes.
[Sign and seal fabrication drawi ngs by a registered professional engineer.]
[1.6.2 Desi gn Data Required
Submit netal framing calculations with design criteria and structural
| oading to verify sizes, thickness, and spacing of nenbers and connections
signed and seal ed by a registered professional engineer. Show nethods and
practices used in installation.
] PART 2 PRODUCTS
2.1  STEEL STUDS, JO STS, TRACKS, BRACI NG, BRI DA NG AND ACCESSORI ES

Fram ng conponents shall conply with ASTM C955 and the foll ow ng.
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a. Recycled Content of Steel Products: Provide products with an average
recycled content of steel products so postconsuner recycled content
pl us one hal f of preconsunmer recycled content not |ess than [25]] ]
percent.

b. Steel Sheet: ASTM A1003/A1003N, Structural Grade, Type H netallic
coated, of grade and coating wei ght as follows:

(1) Grade: [ST33H (ST230H)][ ST50H (ST340H) ][] 11[As required by
structural perfornance].

(2) Coating: [GB0 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30
(ZGF90)1[ @0 (Zz275)1[[____11.

c. Steel Studs: Manufacturer's standard C shaped steel studs, of web
dept hs indicated, punched, with stiffened flanges, and as foll ows:

(1) M nimum Base-Metal Thickness: [ 0.0329 inch][ 0.0428 inch]
0.0538 inch][ 0.0677 inch][ 0.0966 inch].

(2) Flange Wdth: [ 1-3/8 inches][ 1-5/8 inches]] 2 inches] 2-1/2
inches 1.

d. Steel Track: Manufacturer's standard U-shaped steel track, of web
dept hs indi cated, unpunched, with straight flanges, and as foll ows:

(1) M ninmum Base-Metal Thickness: [ 0.0329 inch][ 0.0428 inch]
0.0538 inch][ 0.0677 inch][ 0.0966 inch][Matching steel studs].

(2) Flange Wdth: [ [1-1/4 inches] [ 11
e. Roof Truss Menbers: Mnufacturer's standard C- shaped steel sections,
of web depths indicated, unpunched, with stiffened flanges, and as

follows:

(1) M nimum Base-Metal Thickness: [ 0.0329 inch][ 0.0428 inch]
0.0538 inch][ 0.0677 inch][ 0.0966 inch][Matching steel studs].

(2) Flange Wdth: [ [1-5/8 inches] [ 11, mininumat top and
bott om chords connecting to sheathing or directly fastened
construction.

f. Floor Truss Menbers: Manufacturer's standard C shaped steel sections,
of web depths indicated, unpunched, with stiffened flanges, and as
follows:

(1) M nimum Base-Metal Thickness: [ 0.0329 inch][ 0.0428 inch]
0.0538 inch][ 0.0677 inch][ 0.0966 inch][Matching steel studs].

(2) Flange Wdth: [ [1-5/8 inches] [ 11, mininumat top and
bott om chords connecting to sheathing or directly fastened
construction.

2.1.1 Studs and Joists of 54 mls (0.054 Inch) and Heavi er

Gal vani zed steel, ASTM A653/ A653N and ASTM A1003/ A1003l, SS Grade 50, [ G60]
[G90] .
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2.1.2 Studs and Joists of 43 mls (0.043 Inch) and Lighter
Studs and Joists of 43 mls (0.043 Inch) and Lighter, Track, and

Accessories (Al thicknesses): Galvanized steel, ASTM A653/ A653N and
ASTM A1003/ A1003lv, SS, Grade 33 33,000 psi G50.

2.1.3 Si zes, Thickness, Section Mdulus, and Other Structural Properties
Si ze and thickness [as indicated][as required].
2.2 MARKINGS

Studs and track shall have product markings stanped on the web of the
section. The nmarkings shall be repeated throughout the length of the
menber at a maxi mum spacing of 4 feet on center and shall be |egible and
easily read. The product marking shall include the follow ng:

a. An | CC nunber.
b. Manufacturer's identification.
c. Mnimmdelivered uncoated steel thickness.
d. Protective coating designator.
e. Mnimumyield strength.
2.3 CONNECTIONS
2.3.1 St eel - To- Concrete Connecti ons

a. Anchor Rods: ASTM F1554, [Grade 36][ Grade 55]; gal vani zed per
ASTM A153/ A153\.

b. Post-Installed Concrete Anchors: Adhesive or expansion anchors
fabricated fromcorrosion-resistant materials with all owabl e | oad
capacities in accordance with I CC-ES AC193 and ACI 318 greater than or
equal to the design |load as deternined by testing per ASTM E488/ E488N
conducted by a qualified testing agency.

c. Power-Actuated Fasteners: Fabricated from corrosion-resistant
materials with allowable | oad capacities in accordance with I CCGES AC
70 greater than or equal to the design |oad as deternined by testing
per ASTM E1190 conducted by a qualified testing agency

2.3.2 St eel - To- St eel Connecti ons

a. Screws: ASTM C1513, corrosion-resistant-coated, self-drilling,
sel f-tapping steel screws of the type and size indicated. Provide
| ow profile head beneath sheathing and manufacturer's standard
el sewhere. Electroplated to a minimumof 5 micron zinc coating per
ASTM F1941 or hot-di pped gal vani zed per ASTM A123/ A123N or
ASTM A153/ A153 .

b. Bolts: ASTM A307 coated by hot-dip process per ASTM F2329 or
zi nc-coated by nechani cal -deposition process per ASTM B695, C ass 55.

c. Welding Electrodes: Conply with AWS standards.
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2.4 PLASTI C GROWETS
Supply plastic gromets for stud webs as recomended by stud manufacturer,
to protect electrical wires and plunbing piping. Prevent netal-to-netal
contact between wiring/piping and studs.
2.5  SEALER GASKET
Cl osed-cell neoprene foam 1/4-inch thick, selected from manufacturer's
standard widths to match width of bottomtrack on concrete slab or
foundation.
PART 3 EXECUTI ON
3.1 TRUSS FABRI CATI ON
a. Fabricate cold-forned steel trusses and accessories plunb, square, and
true to line, and with connections securely fastened, according to
referenced AISI's specifications and standards, manufacturer's witten
instructions, and requirenents in this Section
b. Truss nust be fabricated either on site or off site prior to erection
c. Fabricate trusses using jigs or tenplates.
d. Splices can only occur at joints.

e. Cut truss nenbers by sawi ng or shearing: do not torch cut.

f. Fasten cold-forned steel truss nenbers by wel ding, screw fastening,
clinch fastening, pneumatic pin fastening, or riveting as standard with

fabricator.

g. Fasten other materials to cold-forned steel trusses by wel di ng,
bolting, pneumatic pin fastening, or screw fastening, according to Shop
Drawings.

h. Reinforce, stiffen, and brace trusses to w thstand handling, delivery,
and erection stresses. Lift fabricated trusses to prevent damage or
per manent di stortion.

3.2 FASTENING

Fasten frani ng menbers together by welding or by using self-drilling,
sel f-tapping screws. Electrodes and screw connections shall be as required
and indicated in the design cal cul ations.

3.2.1 Welds

Al'l welding shall be performed in accordance with AWS D1.3/D1.3l, as
nmodi fied by AlSI S100. Al welders, welding operations, and wel di ng
procedures shall be qualified according to AW D1.3/D1.3N. Submit
certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1.3/D1.3Nh. Al welds shall be

cl eaned and coated with rust inhibitive galvanizing paint. Do not field
weld materials lighter than 43 mls.
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3.2.2 Screws

Screws shall be of the self-drilling self-tapping type, size, and | ocation
[as indicated][as required]. Screw penetration through joined materials
shall not be less than three exposed threads. M ni num spaci ngs and edge

di stances for screws shall be as specified in AlSI S100. Screws covered by
sheat hing materials shall have | ow profil e heads

3.2.3 Anchors

Anchors shall be of the type, size, and location [as indicated][as
required].

3.2.4 Powder - Act uat ed Fasteners

Powder - act uat ed fasteners shall be of the type, size, and | ocation [as
i ndi cated][as required].

3.3  INSTALLATION
Install cold-forned framing in accordance with ASTM C1007 and Al SI S200.

Install cold-formed steel framing according to AlSI S202 and to
manuf acturer's written instructions unless nore stringent requirements are
indicated.

3.3.1 Tracks

Provi de accurately aligned runners at top and bottom of studs. Instal
seal er gasket under bottom of track on concrete slab or foundation. Anchor
tracks as indicated in design calculations. Butt weld joints in tracks or
splice with stud inserts. Fasteners shall be at |east 3 inches fromthe
edge of concrete sl abs.

3.3.2 Studs

Cut studs square and set with firm bearing agai nst webs of top and bottom
tracks. Position studs vertically in tracks and space as indicated in
design. Do not splice studs. Provide at |least two studs at janbs of doors
and ot her openings 2 feet wide or larger. Provide jack studs over

openi ngs, as necessary, to maintain indicated stud spacing. Provide
tripled studs at corners, positioned to receive interior and exterior
finishes. Fasten studs to top and bottomtracks by welding or screw ng

both flanges to the tracks. Framed wall openings shall include headers and
supporting conponents as shown on the drawi ngs. Headers shall be installed
in all openings that are larger than the stud spacing in a wall. In

curtain wall construction, provide for vertical novenent where studs
connect to the structural frame. Provide horizontal bracing in accordance
with the design calculations and Al SI S100. Bracing shall be not |ess than
the follow ng:

LOAD HEIGHT BRACING

Wnd | oad only Up to 10 feet One row at m d- hei ght
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LOAD HEIGHT BRACING
Over 10 feet Rows 5'-0" o.c. maximum
Axi al | oad Up to 10 feet Two rows at 1/3 points
Over 10 feet Rows 3'-4" o.c. maxi mum

3.3.3 Joi sts and Trusses

a. Provide a stud directly under each joist or truss. The nmaxi num spacing
of studs as indicated shall be maintained.

b. Install, bridge, and brace cold-fornmed steel trusses according to
Al SI S200, AlISI S214, AlSI's "Code of Standard Practice for Col d-Fornmed
Steel Structural Franming," and manufacturer's witten instructions
unl ess nore stringent requirenments are indicated.

c. Install tenporary bracing and supports. Maintain braces and supports in
pl ace, undisturbed, until entire integrated supporting structure has
been conpl eted and permanent connections to franming are secured.

d. Do not alter, cut, or renove fram ng nenbers or connections of trusses.

3.3.4 Erecti on Tol erances

a. Framing nenbers which will be covered by finishes such as wal |l board,
pl aster, or ceramic tile set in a nortar setting bed, shall be within
the following limts:

(1) Layout of walls and partitions: 1/4 inch fromintended
position;

(2) Plates and runners: 1/4 inch in 8 feet froma straight line;
(3) Studs: 1/4 inch in 8 feet out of plunb, not cunulative; and

(4) Face of framing nmenbers: 1/4 inch in 8 feet froma true
plane.

b. Fram ng nenbers which will be covered by ceranic tile set in dry-set
nortar, latex-portland cement nortar, or organi c adhesive shall be
within the following limts:

(1) Layout of walls and partitions: 1/4 inch from i ntended
position;

(2) Plates and runners: 1/8 inch in 8 feet froma straight |ine;
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(3) Studs: 1/8 inch in 8 feet out of plunb, not cunulative; and

(4) Face of framing nmenbers: 1/8 inch in 8 feet froma true
plane.

-- End of Section --
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