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1.0 SUBJECT

Deck West Steel Floor and Roof Decks.
2.0 DESCRIPTION

2.1 General:

The Deck West roof and floor panels are cold-rolled from
steel sheets conforming to ASTM A 653 SS Grade 40 with
galvanized finish, or ASTM A 611 with a painted finish or a
mill finish.The minimum vyield strength is 46,000 psi (320
MPa) and the minimum tensile strength is 55,000 psi (380
MPa). Deck types include BADW, BDW, NDW, 2DW and
3DW. Section properties and minimum design thicknesses
are shown in Table D-1, and deck profiles are shown in
Figure D. Diaphragm shear values and vertical load
capacities for various deck sections are set forth in the tables
included with this report. The Table of Contents for Tables
and Figures summarizes the information to be found within
this evaluation report.

2.2 Welding:

Spot puddle welds for field assembly of steel decking must
have a minimum fusion area measuring '/, inch (12.7 mm) in
diameter or %/, inch wide by 1 inch long (9.5 mm by 12.7 mm).
Seam welds must be a minimum of /, inch (12.7 mm) long.
Weld requirements must comply with American Welding
Society (AWS) Standard D1.3-98. Minimum E60 XX or E70
XX filler metal complying with the appropriate AWS standard
is used. See Table C-1 and Figure C for additional details.
Prior to proceeding with the welding, the welder shall
demonstrate to the welding inspector his ability to produce the
prescribed weld.

2.3 SHEARCORR:

This is a special edge stiffening system consisting of a No. 18
gage stiffened, corrugated member in conjunction with the
BDW deck. The SHEARCORR is used only at shear
collecting elements transverse to the corrugations. All end
laps at end supports must be a minimum of 2 inches (51 mm),
fastened to supports with arc spot (puddle) welds. Allowable
shears, and flexibility factors and details, are in Table A-4 and
Figure A.

2.4 Acoustical Deck:

BDW and NDW types are available as acoustical deck. Data
in Tables A-1 and A-2 also apply to acoustical versions. The
width of the perforated area is 0.85 inch (21.6 mm) for BDW
and 1.80 inches (45.7 mm) for the NDW to outside of holes,
centered on each web running the full panel length. The
pattern consists of /g-inch-diameter (3.2 mm) holes spaced
"I, inch (11.1 mm) on center transverse to the panel length
and % inch (9.5 mm) on center staggered longitudinally.
Acoustical uses are limited to nonfire-resistive assemblies.

2.5 Design:

2.5.1 General: Section properties and minimum design
thicknesses are shown in Table D-1, and deck profiles are
shown in Figure D. The concrete fill utilizes normal-weight or
expanded shale structural lightweight aggregates and must
have a minimum compressive strength of 3,000 psi (20.7
MPa). Additional design criteria are in the general notes.

2.5.2 Vertical Composite Load: Values in tables indicate
maximum unshored clear spans and the allowable
superimposed loads based on simple-span condition for
composite behavior. The determination of shoring limits is
based on the strength or deflection of the deck section, using
the greater of construction uniform live load of 20 psf (957 Pa)
or a concentrated construction load of 150 pounds (667 N).
Composite sections shall not be used for vertical loads which
are predominately vibratory, such as continuous operation of
heavy machinery. Vertical load design shall be based on
section properties set forth in this report or, where composite
action is considered, in accordance with the tables in this
report. Web crippling must be considered in accordance with
Table F-1.

2.5.3 Diaphragms: The allowable shears for wind or
earthquake, in pounds per linear foot (N/m), shall not exceed
the values set forth in the tables for the type of deck involved.
Consideration shall be given to diaphragm deflection
requirements set forth in Table E-1. For decks with no trench
header and with concrete fills, the flexibility factor (F) may be
taken as one.

The flexibility factor (F) is the average in micro inches (2.54
x 10° mm) that a diaphragm web will deflect in a span of 1
foot (304.8 mm) under a shear of 1 pound per foot (14.55
N/m).

The diaphragm design must include the following
considerations:

1. Diaphragm classification (flexible or rigid) must comply
with Section 1630.6 of the 1997 Uniform Building Code™
(UBC); the diaphragm deflection (a) must be calculated
using the equation noted in Table E-1.
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2. Diaphragm flexibility limitations must comply with Table E-
1.

3. Diaphragm deflection limits must comply with Section
1633.2.9 of the UBC.

4. Horizontal shears must be distributed in accordance with
Sections 1630.6 and 1630.7 of the UBC.

2.6 Fire-resistive Floor and Roof Construction:

Fire-resistive ratings for unprotected steel decks are set forth
in Table 1.

2.7 Concrete Diaphragms with Shear Studs:

Concrete diaphragms with shear connector studs may be
used with Types BDW, 2DW and 3DW. Details are in Table
B-9. Shear connector studs may replace arc-spot welds.

2.8 Special Inspection:

2.8.1 Concrete: Special inspection for concrete and
concrete reinforcement must be conducted in accordance
with Section 1701.5.1 of the UBC. The inspector's duties
include sampling and testing of concrete, and verification of
concrete mixes, reinforcement types and placement, and
concrete placement.

2.8.2 Welding: Special inspection for welding must be
conducted in accordance with Section 1701.5.5 of the UBC.
Before proceeding, the welder must demonstrate to the
special inspector’'s satisfaction his ability to produce the
prescribed weld. The inspector's other duties include
verification of materials, weld preparation, welding
procedures, and welding processes.

2.9 lIdentification:

Each bundle of deck must be identified by a label, bearing the
job and work order, that indicates the manufacturer's name
(Deck West, Inc.) and address, type and gage of the decks,
and the evaluation report number (ER-5239).

3.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Interim Criteria for Steel
Decks (AC43), dated January 2002. Data included reports
and analysis of tests on full-scale diaphragms; fire tests in
accordance with UBC Standard 7-1; load test results to
establish criteria for composite action; structural calculations;
and quality control manuals on deck forming and resistance
welding.

4.0 FINDINGS

That the Deck West Steel Floor and Roof Decks described
in this report comply with the 1997 Uniform Building
Code™ for use as floor or roof systems to resist vertical
or horizontal forces, subject to the following conditions:

4.1 Where used as diaphragms:

4.1.1 The one-third stress increase (or 0.75
reduction of the resulting forces) permitted
for Allowable Stress Design in the building
code for load combinations containing wind
or seismic forces shall not be used for shear

values in the diaphragm tables.

4.1.2 Allowable shear values are as set forth in the
tables accompanying this report for the type

of deck involved.

4.1.3 Diaphragm deflections shall not exceed the
permitted relative deflections of walls
between the diaphragm level and the floor
below. The flexibility limitations shown in
Table E-1 may be used as a guide in lieu of a
rational analysis of the anticipated

deflections.

4.1.4 Diaphragms may be zoned by varying deck
gage and/orconnections across adiaphragm
to meet varying shear and flexibility

demands.

4.2 Composite sections shall not be used for loads
which are predominately vibratory.

4.3 Vertical load design of deck without concrete fill is
based on section properties set forth in this report.
Allowable reactions based on web crippling are
based on Table F-1 of this report. Vertical load
capability of concrete-filled composite deck system
is set forth in the tables within this report.

4.4 The minimum 28-day compressive strength of
concrete shall be 3,000 psi (20.6 MPa), except as
noted in this report.

4.5 The steel decks are welded as set forth in the tables
accompanying this report for the particular deck
involved.

4.6 Special inspection is provided for concrete and on-
site welding as noted in Section 2.8 of this report.

4.7 The decks are manufactured and installed in
accordance with this report.

4.8 Allowable loads and deflections are as set forth in
this report. Structural calculations demonstrating
that the applied loads comply with this report shall
be submitted to the building official for approval.

4.9 The decks are produced at 1900 Sanguinetti Lane,
Stockton, California.

This report is subject to re-examination in two years.



Page 3 of 28 ER-5239

TABLE 1—RESTRAINED FIRE-RESISTIVE ASSEMBLIES

DECK SECTION TYPE OF CONCRETE MINIMUM CONCRETE | CLEAR SPAN MAXIMUM FIRE-RESISTIVE
THICKNESS ABOVE TOP TIME PERIOD
FLUTE (inches) (hours)
2, 1
3"-DW . , T o
2" DW 3,000 psi lightweight 3Y, 13'2 2
43¢ 3
3"-DW . 3, o 1
> DW 3,500 psi stone aggregate 2, 13' 2 >
N-DW . . 1 ,
B-DW 3,000 psi lightweight 3, 12 2
N-DW . 1 .
B-DW 3,500 psi stone aggregate 4, 12 2

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, 1 psi = 6.89 kPa.

GENERAL NOTES: The following notes apply to all of the accompanying tables unless otherwise noted:

1.

2.
3.
4

10.

11.
12.

13.
14.

The allowable diaphragm shears ( ) listed in the tables are in pounds per lineal foot (N/m).

Allowable superimposed loads listed in the tables are in pounds per square foot (Pa).

The base metal thickness for all decks is indicated in Table D1.

Deck panel seams may be fastened by welds, button punches or No. 10 stitch screws, as indicated in this report.

The length of seam welds shall be a minimum of 1%/, inches (38 mm). The seam attachment, where required,

shall be in accordance with the appropriate table, not to exceed 3 feet (914 mm) on center.

Arc seam or spot (puddle) welds shall have an effective fusion area to supporting members at least equivalent

to */zinch (9.5 mm) by 1 inch (25 mm) long, or '/, inch (12.7 mm) in diameter, respectively, as illustrated in Figure

C.

Puddle weld patterns for Types BDW, BADW, NDW, 2DW and 3DW are in Table C-1 and Figure C. The

SHEARCORR Edge Stiffening System is described in Table A-4 and Figure A.

Spacing of marginal welds to members parallel to flutes:

a. Arc seam or spot (puddle) welds to members such as chords and to collector elements such as struts or
ties shall have a spacing in feet (mm) equal to 32,000 t/v (SI: 5,605 t/v),

where:
t = Uncoated steel thickness of fluted deck, in inches (mm).
v = Actual diaphragm shear at boundary supports or actual shear transferred to collector (at struts of

ties), in pounds per foot (N/mm).
b. Fillet welds to members such as diaphragm chords shall have a spacing in feet equal to 480 (l,)/ v (SI: 84

L/V),

where:

l, = Length of weld, in inches (not less than 1%/, inches).

v = Actual diaphragm unit shear to be transferred to chords, in pounds per foot (N/mm).

c. Fillet welds attaching the diaphragms to struts, ties or other collector elements shall have spacing in feet
(mm) equal to 300 (l,)/V (SI: 53 I,/v), where v is the actual total shear to be transferred to the collector
element.

d. Weld spacing is limited to 3 feet (914 mm), maximum.

Attachments at interior lines of shear transfer perpendicular to deck corrugations:

a. The shear transfers from a diaphragm to interior tie or strut lines perpendicular to deck corrugations shall
not exceed the shear values indicated in the tables. Two lines of puddle welds may be used to develop the
actual shear transfer to these collector elements.

b. Inno case shall the spacing of welds exceed the deck span divided by three, except for those systems with
fill and no seam fastening or as otherwise noted.

Where individual panels are cut, the partial panel shall be fastened in a manner to fully transfer the shears at

the point of the diaphragm to the adjacent full panels for the values specified in the tables.

The minimum 28-day compressive strength for structural concrete shall be 3,000 psi (20.7 MPa). The

appropriate concrete density (normal-weight or lightweight) is indicated in the tables. The minimum concrete

depth shall be 2 inches (51 mm) over the top flange and shall be reinforced with a minimum 6 x 6 W1.4 welded

wire fabric. The reinforcement shall be placed near the center of the fill over the top flange. If the fill exceeds a

3',-inch (82 mm) thickness over the top flange, an area of reinforcement in each direction equal to 0.01 times

the depth of fill is required.

All decks with structural concrete fill may be considered rigid diaphragms, i.e., flexibility factor F < 1.0.

For decks with concrete fill, the diaphragm shear values and flexibility factors apply to deck sections with or

without embossments.

The diaphragm shear values, for decks without fill, also apply to the acoustical version of the specific deck.

Composite deck panel seams shall be fastened at 3 feet (914 mm), maximum, to reduce differential deflection

during concrete placement.
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Table D-1 SECTION PROPERTIES!

Moment of Inertia SECTION MODULUS! (In.3/Ft.)
DECK GAGE WT BASE METAL | _for Deflection
TYPE (PSF) THICKNESS 1 POSITIVE NEGATIVE
(INCHES) (IN.4/Ft.) MOMENT S+ MOMENT S -

22 1.80 0.0299 .750 412 .459

21 2.1 0.0330 .843 468 .520
3-DW 20 2.2 0.0359 936 .526 .583

19 2.6 0.0420 1.122 .645 .695

18 2.9 0.0478 1.285 .768 .799

16 3.6 0.0598 1.608 971 1.002

22 1.7 0.0299 323 .302 .263

21 1.8 0.0330 .356 332 .298
2-DW 20 2.1 0.0359 419 .397 .363

19 2.4 0.0420 .452 .420 .408

18 2.6 0.0478 .558 .525 519

16 3.3 0.0598 698 .651 .647

22 1.8 0.0299 170 .190 .207
B-DW 20 2.1 0.0359 218 .236 .245

18 2.9 0.0478 .294 .333 .348

16 3.6 0.0598 .396 .430 441

22 1.8 0.0299 170 192 .208
BA-DW 20 2.1 0.0359 218 .253 .266

18 2.9 0.0478 322 367 .381

16 3.6 0.0598 422 .466 474

22 2.2 0.0299 875 .394 474
N-DW 20 2.6 0.0359 793 512 .588

18 3.5 0.0478 1.258 737 .803

16 4.2 0.0598 1.703 .950 1.004

For SI: 1inch = 25.4mm. 1 Ibf = 4.45 N, 1 psi = 6.9 kPa, 1ft. = 304.8mm, 1 psf = 992.8 kPa.

1Properties based on a minimum yield strength of 46,000 psi.
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FIGURE 0
DECK PROFILES
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