=< ICC EVALUATION

SERVICE
ICC-ES Evaluation Report

N~

Most Widely Accepted and Trusted

ESR-2409
Reissued June 1, 2010
This report is subject to re-examination in one yeatr.

www.icc -es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 05—METALS
Section: 05310—Steel Deck

REPORT HOLDER:

AEP SPAN, A DIVISION OF ASC PROFILES
2110 ENTERPRISE BOULEVARD

WEST SACRAMENTO, CALIFORNIA 95691
(800) 360-2477

Www.aepspan.com

EVALUATION SUBJECT:
AEP SPAN STEEL ROOF DECK PANELS

1.0 EVALUATION SCOPE
Compliance with the following codes:
P 2006 International Building Code® (IBC)
b 1997 Uniform Building Code™ (UBC)
Property evaluated:
Structural

2.0 USES

AEP Span Steel Roof Deck Panels are used as roof decks
and horizontal diaphragms.

3.0 DESCRIPTION
3.1 General:

All steel deck panels include fluted sections and are
cold-formed from steel sheets. Steel deck panel types
include Mini-V-Beam™ |, HR-36™ , Box Rib™ , X-Span™ ,
Alta Rib™ and U-Panel. See the Index to Tables and
Figures, following the text of this report, and Figures 1, 2,
3, and 5, for the details of each steel deck panel type.

3.2 Mini-V-Beam™ ,HR-36™ and Box Rib™ Deck
Panels:

For No. 26 and 29 gage, steel deck panels are made from
steel conforming to ASTM A 792, SS Grade 80 (Class 1 or
2) (minimum); or ASTM A 653, SS Grade 80 (Class 1 or 2)
(minimum); or ASTM A 1008, SS Grade 80 (minimum). For
Nos. 18, 20, 22, and 24 gage, steel deck panels are made
from steel conforming to ASTM A 792, SS Grade 33
(minimum); or ASTM A 653, SS Grade 33 (minimum); or
ASTM A 1008, SS Grade 33 (Type 1 or 2) (minimum), with
a minimum yield strength of 38,000 psi (262 MPa) and a
minimum tensile strength of 52,000 psi (358 MPa). The
steel deck panel finish is either Zincalume™, minimum G90
galvanization coating per ASTM A 653 or a painted finish
on both sides of the deck panel.

3.3 U-Panel, X-Span™ and Alta Rib™ Deck Panels:

Deck panels are made from steel conforming to ASTM A
792, SS Grade 80 (minimum); or ASTM A 653, SS Grade
80 (minimum); or ASTM A 1008, SS Grade 80 (minimum)
for Nos. 30, 29, 26 and 24 gage. The deck panel finish is
either Zincalume®, minimum G90 galvanization coating per
ASTM A 653 or a painted finish on both sides of the deck
panel.

4.0 DESIGN AND INSTALLATION
4.1 Design:

4.1.1 Diaphragm Shear and Flexibility: A one-third
stress increase (or 0.75 reduction of the resulting forces)
must not be permitted for allowable stress design for load
combinations containing wind or seismic forces for shear
values in the diaphragm tables.

Considerations: The
include the following

4.1.2 Diaphragm
diaphragm  design
considerations:

Design
must

a. Diaphragm classification (flexible or rigid) must comply
with Section 1602 of the IBC or Section 1630.6 of the
UBC; the diaphragm deflection (¢ must be calculated
using the equations noted in Table 1.

b. Diaphragm flexibility limitations must comply with
Table 1.

c. Diaphragm deflection limits must comply with Section
12.12.2 of ASCE 7 or Section 1633.2.9 of the UBC.

d. Horizontal shears must be distributed in accordance
with Section 12.8.4, 12.9.5 or 12.14.8.3 of ASCE 7 or
Sections 1630.6 and 1630.7 of the UBC, as applicable.

4.2 Installation:

4.2.1 Mini-V-Beam™ |, HR-36™ and Box Rib™ Deck
Panels: Mini-V-Beam™ panel section and strength
properties are noted in Table 2. Mini-V-Beam™ allowable
reactions based on web crippling are noted in Table 3. The
allowable horizontal diaphragm shear capacities and
flexibility factors for Mini-V-Beam™ are noted in Table 4.
Mini-V-Beam™ panels are attached to diaphragm
perimeter and intermediate structural steel supports with
No.12-24 ITW Buildex TEKS or ICH TRAXX fasteners as
shown in Figure 2. The spacing of screws to transfer shear
forces to elements parallel to the panel flutes must be
determined by equations in Note 5 of Table 4. Panel-to-
panel attachments must be done with No.12-14 ITW
Buildex TEKS or ICH TRAXX fasteners spaced according
to the values listed in Table 4. TEKS or ICH TRAXX
fasteners must penetrate beyond the steel supports or
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bottom panel a minimum of three pitches of thread. HR-
36™ and Box Rib™ panel section properties are noted in
Table 5.

4.2.2 U-Panel, X-Span™ and Alta Rib™ Deck Panels:
U-Panel panel section and strength properties are noted in
Table 6. The U-Panel profile is shown in Figure 3. The
allowable horizontal diaphragm shear capacities and
flexibility factors for Inverted U-Panel are noted in Table 7.
X-Span™ and Alta Rib™ panel section properties are
noted in Table 8. The allowable horizontal diaphragm
shear capacities and flexibility factors for Inverted
X-Span™ are noted in Table 9. Inverted U-Panel and
Inverted X-Span™ panels are attached to diaphragm
perimeter and intermediate structural steel supports with
No. 12 self-drilling self-tapping TEKS screws manufactured
by ITW Buildex, as shown in Figures 4 and 6. The spacing
of screws to transfer shear to elements parallel to the
panel flutes must be determined by equations shown in
Note 5 of Tables 7 and 9. Panel-to-panel attachments must
be with No. 12 self-drilling self-tapping TEKS screws
manufactured by ITW Buildex, spaced according to the
values listed in Tables 7 and 9. All self-drilling self-tapping
screws must penetrate beyond the steel supports or
bottom panel a minimum of three pitches of thread.

4.3 Special Inspection Requirements for Installations
Under the IBC:

4.3.1 Periodic Special Inspection: Periodic special
inspections in accordance with Section 1707.4 of the IBC
are required where the steel deck systems are used as
part of a seismic-force-resisting system in structures
assigned to Seismic Design Category C, D, E or F.
Periodic special inspections apply to connections such as
screws. Periodic special inspections also apply where
noted in Tables 1704.3 and 1704.4 of the IBC.

4.3.2 Continuous Special Inspections: Continuous
special inspections must be provided where noted in
Tables 1704.3 and 1704.4 of the IBC.

4.3.3 Statement of Special Inspections: A statement of
special inspections must be prepared by the registered
design professional in responsible charge and submitted to
the code official as set forth in IBC Section 1705. The
statement must include the special inspection duties noted
in this section (Section 4.3).

5.0 CONDITIONS OF USE

The AEP Span Steel Roof Deck Panels described in this
report comply with, or are suitable alternatives to what is
specified in, those codes listed in Section 1.0 of this report,
subject to the following conditions:

5.1 The deck panels are manufactured, identified and
installed in accordance with this report and AEP
Spars published installation instructions. If there is a
conflict between the manufactures  published
installation instructions and this report, this report
governs.

5.2 Where used as a diaphragm:

5.2.1 A one-third stress increase (or 0.75 reduction of the
resulting forces) must not be permitted for Allowable Stress
Design for load combinations containing wind or seismic
forces for shear values in the diaphragm tables.

5.2.2 Allowable shear values must be limited to values
set forth in the accompanying tables for the types of steel
deck panel involved.

5.2.3 Diaphragm deflections must not exceed the
permitted relative deflections of walls between the
diaphragm level and the floor below. See Table 1 for
diaphragm flexibility and deflection limitations.

5.3 Vertical load design of steel deck panels must be
based on section properties and reaction loads set
forth in this report.

5.4 Calculations and details demonstrating that the loads
applied to the decks comply with this report must be
submitted to the code official for approval.
Calculations and drawings must be prepared, signed,
and sealed by a registered design professional where
required by the statutes of the jurisdiction in which the
project is to be constructed.

5.5 Use of AEP Span steel roof deck panels has not been
evaluated for use without a roof covering.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria
for Steel Deck Roof and Floor Systems (AC43), dated
February 2008 (Editorially revised April 2008).

7.0 IDENTIFICATION

Each bundle of AEP Span steel roof deck panels is
identified by labeling bearing the manufactures name
(AEP Span); the steel deck panel profile name; the design
thickness; the minimum specified yield strength; the
manufacturing location (Fontana, California, or Tacoma,
Washington); the cover width of the panel; and the ICC-ES
evaluation report number (ICC-ES ESR-2409).
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General Notes: The following notes apply to all of the tables in this report unless otherwise noted:

1. The base-metal thickness for all decks is indicated in Tables 2, 5, 6 and 8. For decks with specified yield strength of
80,000 psi (550 MPa), yield strength used for design must be 60,000 psi (410 MPa).

2. Where individual panels are cut, the partial panel must 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.

INDEX TO TABLES AND FIGURES

TABLE SUBJECT PAGE FIGURE SUBJECT PAGE
1 Diaphragm Flexibility Limitations ...........cccocceevviiiienienniicniennnn 4 1 DECK Profil€S...cccuiiiiiiiieiiii et 3
2 Mini-V-Beam™ Section Properties..........cccceveereeriienneeieennens 5 2 Mini-V-Beams™ Profile and Attachment Pattern...............c........ 5
3 Mini-V-Beam™ Allowable Reactions.............cccccovvvnvicciinnnen. 5 3 U-Panel Profile.........ccocoiiiiiiiiiiciee e 9
4 Mini-V-Beam™ Diaphragm Shears (with Screws) ................ 6-8 4 Inverted U-Panel Attachment Details............cccooceviiiieniiniinnnn. 9
5 HR-36™ and Box Rib™ Section Properties..........cc.cccveeerueenne 8 5 X-Span™ and Alta Rib Profile........c.cccocoiiiiiiiniiiiiiieeceee 13
6 U-Panel Section Properties...........cccooeeieerieenienie e 9 6 Inverted X-Span™ Attachment Details.............ccccceeierniiniennne. 13
7 U-Panel w/Self Drilling Fasteners ...........cccocceveeeieeneennnnn 10-12
8 X-Span™ & Alta Rib™ Section Properties...........cccocceeveennnen. 13
9 X-Span™ Diaphragm Sheers (with SCrews) ..........c.ccceveenunen. 14
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FIGURE 1— DECKPROFILES
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TABLE 1—DIAPHRAGM FLEXIBILITY LIMITATION?34%

MAXIMUM SPAN FOR SPAN-DEPTH LIMITATION
F MASONRY OR Rotation Not Considered In Diaphragm Rotation Considered In Diaphragm
CONCRETE WALLS
(feed) MasonryW(;r”goncrete Flexible Walls* MasonryW(;r”goncrete Flexible Walls*
More than 150 Not used Not used 2:1 Not used 1,11
70-150 200 2:1 or as required for 31 Not used 2:1
deflection
1. . R
10-70 400 2°/,:1 or as re_qmred for 21 As requw_ed for 2Yy1
deflection deflection
1-10 No limitation 3:loras req_uwed for 5.1 As requw_ed for 31
deflection deflection
Less than 1 No limitation As requw_ed for No limitation As requw_ed for 3,1
deflection deflection

For SI: 1inch = 25.4 mm, 1 plf = 14.594 N/m, 1 psi = 6894 Pa

1Diaphragms must be investigated regarding their flexibility and recommended span-depth limitations. Refer to above table for
determination of value of F.
2Diaphragms supporting masonry or concrete walls must have their deflections limited to the following amount:

2
Dwall = H_fc
O0.01Et

where:
H = Unsupported height of wall in feet.
t = Thickness of wall in inches.
E = Modulus of elasticity of wall material for deflection determination in pounds per square inch.
fc = Allowable compressive strength of wall material in flexure in pounds per square inch. For concrete, f. = 0.45fg

For masonry, f. = Fp, = 0.33fas.

*The total deflection pof the diaphragm may be computed from the equation: cp= @ + q

Where:

o = Flexural deflection of the diaphragm determined in the same manner as the deflection of beams.
mw = The web deflection may be determined by the equation:

D = anELF
v 10°
where:
L = Distance in feet between vertical resisting element (such as shear wall) and the point to which the deflection is to be determined.

Jave = Average shear in diaphragm in pounds per foot over length L.

F = Flexibility factor: The average microinches a diaphragm web will deflect in a span of 1 foot under a shear of 1 pound per foot.

“When applying these limitations to cantilevered diaphragms, the allowable span-depth ratio will be half that shown.
5Diaphragm classification (flexible or rigid) and deflection limits must comply with Section 4.1.2.
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TABLE 2—MINI-V-BEAM™ SECTION PROPERTIES"??

DECK GAUGE BASE METAL | POSITIVE NEGATIVE
TYPE THICKNESS (in.) (in*) S (in®% S (in®%
26* 0.018 0.073 0.097 0.092
24 0.024 0.099 0.137 0.137
Mini-V-Beam™ 22 0.029 0.120 0.165 0.165
20 0.035 0.144 0.198 0.198
18 0.047 0.264 0.264 0.264
For SI: 1inch = 25.4 mm, 1 psi = 6894 Pa.
'Tabulated values are based on a 1-foot wide section.
2Properties based on 38,000 psi yield strength, except where noted. (Tensile strength = 52,000 psi)
3All section properties are net values.
4Properties based on 75 percent of 80,000 psi yield strength. (Tensile strength = 82,000 psi)
TABLE 3—MINI-V-BEAM™ ALLOWABLE REACTIONS®
MINIMUM ALLOWABLE LOAD (plf)
'%E(gg GAUGE BEARING REACTION LOCATION
LENGTH End of Deck Interior
26° 1.5 inches 234 528
24 1.5 inches 321 732
Mini-V-Beam™ 22 1.5 inches 453 1110
20 1.5 inches 776 1650
18 1.5 inches 1620 3040
For SI: 1inch = 25.4 mm, 1 plf = 14.597 N/m.
1Properties based on 38,000 psi yield strength, except where noted. (Tensile strength = 52,000 psi)
2Properties based on 75 percent of 80,000 psi yield strength. (Tensile strength = 82,000 psi)
PROFILE OF MINI-V-BEAM™
9.
) 41 . 15,
16 A

SCREW FASTENER PATTERNS TO SUPPORT BEAMS

PATTERN 4

PATTERN 7

FIGURE 2— MINI-V-BEAM™ DIAPHRAGM SHEAR WITH SCREWS
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TABLE 4—MINI-V-BEAM ™ DIAPHRAGM SHEAR CAPACITY (q) (plfy and FLEXIBILITY FACTOR (F)
WITH ITW BUILDEX TEKS OR I.C.H. TRAXX SCREWS®
GAUGE SIDELAP TRAXX SPAN
ATTACHMENT [PATTERN 4'-0" 5-0" 6'-0" 7'-0" 8'-0" 9'-0" 10'-0"
12" 4 q 179 176 174 173 172 172 171
@ 0.C. F |15.5 +527R|[13.9 +422R|12.9 +351R|12.1 +301R|11.5 +263R | 11 +234R |10.6 +211R
@ 18" o 4 q 123 121 119 118 117 116 116
e F 119.4 +527R|[17.2 +422R|15.6 +351R|14.5 +301R|13.6 +263R | 13 +234R |12.4 +211R
@ 24" 4 q 96 93 91 90 89 89 88
0.C.
F 23 +527R|20.2 +422R|18.2 +351R|16.8 +301R|15.7 +263R |14.8 +234R |14.1 + 211R
. q 96 76 64 54 48 42 38
@ Mid-Span 4
F 23 +527R|23.1 +422R|23.2 +351R|23.3 +301R|[23.4 +263R |23.4 +234R |23.5 +211R
. . q 137 110 91 78 68 61 55
@ Third Points 4
F |18.1 +527R|[18.2 +422R|18.2 +351R|18.3 +301R|18.4 +263R |(18.4 +234R |18.5 +211R
q 179 143 119 102 89 79 71
@ Quarter 4
26 F |15.5 +527R|15.6 +422R|15.6 +351R|157 +301R |15.7 +263R |15.8 +234R | 15.8 +211R
@ 12" o 7 q 183 180 178 176 175 174 173
e F [15.4 +65.9R|13.9 +52.7R| 12.8 + 43.9R|12.1 +37.6R|11.5 +32.9R| 11 +29.3R]|10.7 + 26.3R
@ 18" o 7 q 128 125 122 120 119 118 117
e F 19 +65.9R|16.9 +52.7R|15.5 +43.9R|14.4 + 37.6R|13.6 +32.9R| 13 +29.3R|12.4 + 26.3R
@ 24" - q 100 97 94 93 92 91 90
0.C.
F [22.3 +65.9R|19.8 +52.7R| 18 +43.9R|16.7 +37.6R|15.6 +32.9R|14.8 + 29.3R| 14.1 + 26.3R
. q 100 80 67 57 50 44 40
@ Mid-Span 7
F [22.3 +65.9R|22.5 +52.7R|22.6 + 43.9R|22.7 +37.6R|22.8 +32.9R| 23 +29.3R|23.1 +26.3R
. . q 142 113 94 81 71 63 56
@ Third Points 7
F [17.8 +65.9R|17.9 +52.7R| 18 +43.9R|18.1 +37.6R|18.2 +32.9R|18.3 +29.3R| 18.3 + 26.3R
q 183 147 122 105 92 81 73
@ Quarter 7
F [15.4 +65.9R|15.4 +52.7R| 15.5 + 43.9R| 15.6 + 37.6R|15.6 + 32.9R| 15.7 + 29.3R| 15.8 + 26.3R
@ 12" o 4 q 225 221 218 216 215 214 213
e F |11.3 +342R|[10.2 +274R|[9.47 +228R|8.92 +196R| 85 +171R|8.16 +152R| 7.9 +137R
@ 18" o 4 q 156 152 150 148 146 145 144
e F 14 +342R|12.5 +274R|11.4 +228R|10.6 +196R| 10 +171R|9.56 +152R|9.17 +137R
@ 24" 4 q 122 118 115 114 112 111 110
0.C.
F |16.5 +342R|14.6 +274R|13.3 +228R|12.3 +196R |(11.5 +171R|10.9 +152R|10.4 +137R
. q 122 98 81 70 61 54 49
@ Mid-Span 4
F |16.5 +342R|16.6 +274R|16.6 +228R|16.7 +196R |16.8 +171R|16.9 +152R| 17 +137R
. . q 173 139 115 99 86 77 69
@ Third Points 4
F |13.1 +342R|13.2 +274R|13.3 +228R|13.3 +196R |(13.4 +171R|13.4 +152R|13.5 +137R
q 225 180 150 128 112 100 90
@ Quarter 4
24 F |11.3 +342R|11.4 +274R|11.4 +228R|11.5 +196R |11.5 +171R|11.5 +152R|11.6 +137R
@ 12" o 7 q 232 227 223 220 218 217 216
e F [11.2 +42.8R|10.2 +34.2R|9.44 +28.5R|8.91 +24.4R|8.51 +21.4R|8.19 +19R |7.93 +17.1R
@ 18" o 7 q 164 158 155 152 150 148 147
e F [13.7 +42.8R|12.3 +34.2R| 11.3 +28.5R|10.6 +24.4R| 10 +21.4R[9.56 +19R |9.19 +17.1R
@ 24" - q 130 124 120 118 116 114 113
0.C.
F [15.9 +42.8R|14.3 +34.2R| 13.1 +28.5R|12.1 +24.4R|11.4 +21.4R|{10.9 +19R |10.4 +17.1R
. q 130 104 86 74 64 57 51
@ Mid-Span 7
F [15.9 +42.8R| 16 +34.2R|16.2 +28.5R|16.3 +24.4R|16.4 +21.4R|16.5 +19R |16.6 +17.1R
. . q 181 145 120 103 90 80 72
@ Third Points 7
F [12.9 +42.8R| 13 +34.2R|13.1 +28.5R|13.1 +24.4R|13.2 +21.4R|{13.3 +19R |13.4 +17.1R
q 232 186 155 132 116 103 92
@ Quarter 7
F [11.2 +42.8R|11.3 +34.2R|11.3 +28.5R|11.4 +24.4R|11.4 +21.4R|11.5 +19R |11.6 +17.1R
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TABLE 4—MINI-V-BEAM™ DIAPHRAGM SHEAR CAPACITY (q) (plfy AND FLEXIBILITY FACTOR (F)
WITH ITW BUILDEX TEKS OR I.C.H. TRAXX SCREWS"® (Continued)
GAUGE SIDELAPATTACHNRAXXPATT SPA!
ENT ERN 40" 50" 6-0" 7-0" 80" 9-0" 100"
@12'.c 4 q 290 284 280 277 275 273 272
o F | 9.42 +258R| 852 +206R| 7.9 +172R| 7.45 +147R| 7.1 +129R| 6.82 +115R| 6.6 +103R
@18" 4 q 204 198 193 190 188 186 185
0.C.
F | 11.6 +258R| 10.4 +206R]| 9.51 +172R| 8.87 +147R| 8.38 +129R| 7.99 +115R| 7.67 +103R
@24"0. 4 q 160 154 150 147 145 143 12
o F | 13.6 +258R| 12.1 +206R| 11 +172R| 10.2 +147R| 9.6 +129R| 9.11 +115R| 8.7 +103R
) q 160 128 107 91 80 71 64
@MidSpan 4
F | 13.6 +258R| 13.7 +206R| 13.7 +172R| 13.8 +147R| 13.9 +129R| 14 +115R| 14.1 +103R
. . q 225 180 150 128 112 10 90
@ ThirdPoints 4
F | 109 +258R| 11 +206R| 11 +172R| 11.1 +147R| 11.1 +129R| 11.2 +115R| 11.3 +103R
) q 290 232 193 166 145 129 116
@ QuartePoints 4
F | 9.42 +258R| 9.47 +206R]| 9.51 +172R| 9.56 +147R| 9.6 +129R| 9.65 +115R| 9.69 +103R
@12'.c ; q 302 293 288 283 280 278 276
o F |9.29 +32.2R| 8.46 +25.8R| 7.87 +21.5R| 7.44 +18.4R| 7.11 +16.1R| 6.85 +14.3R| 6.63 +12.9R]
@18" . q 215 207 201 197 194 191 10
0.C.
F | 11.3 +32.2R| 10.2 +25.8R| 9.41 +21.5R| 8.82 +18.4R| 8.36 +16.1R[ 8 +14.3R| 7.7 +12.9R]
@24"0. ; q 172 163 157 153 150 148 1%
o F 13 +32.2R| 11.8 +25.8R| 10.8 +21.5R| 10.1 +18.4R| 9.53 +16.1R| 9.08 +14.3R| 8.7 +12.9R
) q 172 137 114 98 85 76 68
@MidSpan 7
F 13 +32.2R| 13.2 +258R| 13.3 +21.5R| 13.4 +18.4R| 13.5 +16.1R| 13.6 +14.3R| 13.8 +12.9R
. . q 237 189 157 135 118 1 94
@ ThirdPoints 7
F | 10.7 +32.2R| 10.7 +25.8R| 10.8 +21.5R[ 10.9 +18.4R| 11 +16.1R| 11.1 +14.3R| 11.1 +12.9R]
) q 302 241 201 172 150 133 120
@ QuartePoints 7
F |9.29 +32.2R[ 9.35 +25.8R| 9.41 +21.5R| 9.47 +18.4R| 9.53 +16.1R| 9.59 +14.3R| 9.65 +12.9R]
@12'.c 4 q 376 366 360 355 352 349 347
o F | 7.83 +194R| 7.11 +155R| 6.6 +130R| 6.23 +111R| 5.94 +97.2R| 5.71 +86.4R| 5.53 +77.7R]
@18" 4 q 267 257 250 246 242 239 237
0.C.
F |9.59 +194R| 8.62 +155R| 7.93 +130R| 7.41 +111R| 7.01 +97.2R| 6.69 +86.4R| 6.43 +77.7R]
@24"0. 4 q 212 202 195 191 187 185 12
o F | 11.1 +194R| 9.99 +155R| 9.15 +130R| 8.51 +111R| 8.02 +97.2R| 7.62 +86.4R| 7.29 +77.7R]
) q 212 169 141 120 105 93 84
@MidSpan 4
F | 11.1 +194R| 11.2 +155R| 11.3 +130R| 11.4 +111R| 11.5 +97.2R| 11.6 +86.4R| 11.7 +77.7R]
. . q 294 235 195 167 146 10 117
@ ThirdPoints 4
F |9.03 +194R| 9.09 +155R| 9.15 +130R| 9.21 +111R| 9.27 +97.2R| 9.33 +86.4R| 9.39 +77.7R]
) q 376 301 250 214 187 166 149
@ QuartePoints 4
F | 7.83 +194R| 7.88 +155R| 7.93 +130R| 7.97 +111R| 8.02 +97.2R| 8.06 +86.4R| 8.11 +77.7R]
@12" . q 394 380 371 365 360 356 353
0.C.
F 7.7 +24.3R| 7.04 +19.4R| 6.57 +16.2R| 6.22 +13.9R| 5.95 +12.1R| 5.73 +10.8R| 5.56 +9.7R
@18" . q 284 271 262 255 250 247 24
0.C.
F 9.3 +24.3R| 8.45 +19.4R| 7.83 +16.2R| 7.36 +13.9R| 6.99 +12.1R| 6.69 +10.8R| 6.45 +9.7R
@24"0. ; q 230 216 207 200 195 192 10
o F | 10.7 +24.3R[ 9.68 +19.4R| 8.96 +16.2R| 8.4 +13.9R| 7.95 +12.1R[ 7.59 +10.8R| 7.29 +9.7R
. q 230 183 152 130 113 100 90
@MidSpan 7
F | 10.7 +24.3R[ 10.8 +19.4R| 10.9 +16.2R[ 11 +13.9R| 11.1 +12.1R[ 11.2 +10.8R| 11.4 +9.7R
@ ThirdPoints . q 312 249 207 177 154 137 123
F | 8.79 +24.3R| 8.87 +19.4R| 8.96 +16.2R[ 9.04 +13.9R| 9.12 +12.1R[ 9.2 +10.8R| 9.27 +9.7R
) q 394 315 262 224 195 173 156
@ QuartePoints 7
F 7.7 +24.3R| 7.77 +19.4R| 7.83 +16.2R| 7.89 +13.9R| 7.95 +12.1R| 8.01 +10.8R| 8.07 +9.7R
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TABLE 4—MINI-V-BEAM ™ DIAPHRAGM SHEAR CAPACITY (q) (plify AND FLEXIBILITY FACTOR (F)
WITH ITW BUILDEX TEKS OR I.C.H. TRAXX SCREWS"® (Continued)
GAUGE SIDELAP TRAXX SPAN
ATTACHMENT |PATTERN 4'-0" 5-0" 6'-0" 7'-0" g8'-0" 9'-0" 10'-0"
@ 12" 4 q 570 550 537 527 520 515 511
o.c.
F 585 +125R| 5.33 +99.9R|(4.97 +83.3R| 4.7 +71.4R|4.49 +62.4R|4.32 +55.5R|4.18 +50R
@ 18" o 4 q 411 391 378 369 362 356 352
- F |7.08 +125R| 6.42 +99.9R|5.94 +83.3R[5.58 +71.4R|5.29 +62.4R|5.06 +55.5R|4.87 +50R
@ 24" 4 q 332 312 299 290 283 277 273
o.c.
F 1813 +125R| 7.37 +99.9R|6.81 +83.3R|6.38 +71.4R|6.03 +62.4R|5.75 +55.5R[5.52 +50R
. q 332 264 220 188 164 145 130
@ Mid-Span 4
F 1813 +125R| 8.22 +99.9R|8.31 +83.3R[8.39 +71.4R|8.48 +62.4R|8.56 +55.5R|8.65 +50R
. . q 451 360 299 256 223 198 178
@ Third Points 4
F 16.69 +125R| 6.75 +99.9R|6.81 +83.3R[6.87 +71.4R|6.93 +62.4R|6.99 +55.5R|7.05 +50R
. q 570 455 378 323 283 251 225
@ QuarterPoints 4
18 F 585 +125R| 5.89 +99.9R|(5.94 +83.3R[5.99 +71.4R|6.03 +62.4R|6.08 +55.5R|6.12 +50R
@ 12" - q 604 577 559 546 536 529 523
o.c.
F |572 +15.6R| 5.27 +125R|(4.94 +10.4R[{4.69 +89R | 45 +78R (434 +69R [4.21 +6.2R
@ 18" o 7 q 446 418 400 387 378 370 364
- F 16.81 +15.6R| 6.26 + 12.5R|(5.85 +10.4R|{5.53 +89R (527 +7.8R [5.07 +6.9R [4.89 +6.2R
@ 24" - q 367 339 321 308 298 291 285
o.c.
F |771 +156R| 7.1 +125R|(6.63 +10.4R[6.27 +89R (597 +78R [572 +69R [551 +6.2R
. q 367 292 242 206 179 159 142
@ Mid-Span 7
F |7.71 +15.6R| 7.82 +125R|(7.94 +10.4R|(8.05 +89R (8.16 +7.8R [8.27 +6.9R [8.38 +6.2R
. . q 486 387 321 274 239 211 190
@ Third Points 7
F |16.47 +15.6R| 655 +12.5R|(6.63 +10.4R[{6.71 +89R [6.79 +7.8R [6.87 +6.9R [6.95 +6.2R
. q 604 482 400 342 298 264 237
@ QuarterPoints 7
F |572 +15.6R| 5.79 +125R|5.85 +10.4R[{591 +89R (597 +7.8R [6.03 +6.9R [6.09 +6.2R

For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, 1 plf = 14.594 N/m.

TableNotes

g =Allowabldiaphragrsheain poundperlineafoot.
2R =Ratimfverticaloadspanofthedeckolengttofeachdeckpane
3F =FlexibilitiFactor-Theaveragenicr-inches diaphragmebwilldeflectn a spanof 1 footundeia sheanf1 poundgerfoot
4Patternef TEKSX ICHTRAX)$crewfastenings supportsnemberareshowrin Figure2.
5Thespacingfscrewsz: infeet(m) fasteningheetostructurdraminglonga flutetransferringheatoa chordstrut orotherelemenparelelto theflutesnuste
ac=25,000-25/ q (1.9129q)forNo.26gaugealecksanc
ac=22,000425/ q (1.6129q)forNo.24,No.22,No.20andNo.18gaugelecks

where:t =thicknesefdeckininches

g=requiredesigrsheai(allowablstresslesignat sheatransferin plf
8Noincreasénstresss permitte forwindor seismidorces
TTEKSX ICHTRAXXcrewsnusbetype#li-24forsheetoframin@nd#1:-14forsheetoshee
8SeeTable2 fordiaphragrfiexibilityimitation

TABLE 5—HR-36™ AND BOX RIB™ SECTION PROPERTIES™*?

DECK GAUGE WEIGHT BTAng'\f'\IEETSASL POSITIVE POSITIVE NEGATIVE NEGATIVE
TYPE (psf) (in) S (in.%) [ (in.% S (in.%) I (in.%)
HR.36™ 29 0.74 0.0139 0.062 0.058 0.055 0.059
26 0.98 0.0186 0.090 0.083 0.084 0.084
BOX RIB™ 26 0.95 0.0183 0.066 0.057 0.065 0.071

For SI: 1inch = 25.4 mm, 1 psi = 6894 Pa, 1 psf = 47.88 Pa.

“Tabulated values are based on a 1-foot-wide section.

2Properties are based on 75 percent of 80,000 psi yield strength. (Tensile strength = 82,000 psi)

3All section properties are net values.
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TABLE 6—U-PANEL SECTION PROPERTIES

Base Metal
DECK Weight Thickness Positive Positive Negative Negative
TYPE Gauge (psf) (in) S (in% [ (in% S (in®% [ (in%
29 0.68 0.0139 0.0294 0.0170 0.0260 0.0117
U-PANEL 26 0.89 0.0183 0.0436 0.0243 0.0382 0.0163
24 1.13 0.0232 0.0592 0.0323 0.0539 0.0220
For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, 1 psi = 6894 Pa, 1 psf = 47.88 Pa.
Table Notes:
'Tabulated values are based on a 1-foot-wide section.
2Properties are based on 75 percent of 80,000 psi yield strength. (Tensile strength = 82,000psi)
3All section properties are net values.
1 & o ﬁ
ﬁ oAt

36"

FIGURE 3—U-PANEL PROFILE

SCREW FASTENER PATTERNS TO SUPPORT BEAMS

4 FASTENER PATTERN

7 FASTENER PATTERN

SIDE LAP DETAIL

FIGURE 4—INVERTED U-PANEL ATTACHMENT DETAILS

SIDE.APFASTENERS SIDH.APFASTENERS
BETWEERUPPORTS {7 BETWEERUPPORTS
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TABLE 7—ALLOWABLE DIAPHRAGM SHEAR CAPACITY (g) AND FLEXIBILITY FACTOR gF) FOR

INVERTED U-PANEL WITH SELF DRILLING FASTENERS (2-SPAN CONDITION)"?3#%

7.8

GAUGE SIDELAP FASTENER SPAN
ATTACHMENT PATTERN 2.0 | 3-0" | 4-0"|5-0"]|6-0"|7-0"]8-0"
q 187 142 112 89 73 54 41
None 4
F 541 368 284 235 204 183 168
q 213 180 158 105 73 54 41
@ 24"0.c 4
F 538 364 278 226 192 168 149
q 220 191 165 105 73 54 41
@ 18"o.c 4
F 538 364 276 225 190 166 147
q 231 208 165 105 73 54 41
@ 12"o.c 4
- F 538 362 275 223 188 164 145
q 294 212 162 105 73 54 41
None 7
F 80 60 51 47 45 44 44
q 334 263 165 105 73 54 41
@ 24"0.c 7
F 79 58 47 42 38 35 33
q 346 278 165 105 73 54 41
@ 18"o.c 7
F 79 57 47 41 37 34 32
q 369 293 165 105 73 54 41
@ 12"o.c 7
F 79 57 46 39 35 32 30
q 246 186 148 118 97 81 62
None 4
F 276 191 150 127 113 103 97
q 280 237 209 158 110 81 62
@ 24"0.c 4
F 274 187 144 119 102 90 81
q 289 251 225 158 110 81 62
@ 18"o.c 4
F 273 187 143 118 100 88 79
q 304 274 247 158 110 81 62
@ 12"o.c 4
o6 F 273 186 142 116 99 86 77
q 388 279 215 158 110 81 62
None 7
F 44 35 31 30 30 30 31
q 440 346 247 158 110 81 62
@ 24"0.c 7
F 43 33 28 25 24 23 22
q 456 367 247 158 110 81 62
@ 18"o.c 7
F 43 32 27 25 23 22 21
q 485 405 247 158 110 81 62
@ 12"o.c 7
F 42 32 27 24 22 20 19
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TABLE 7—ALLOWABLE DIAPHRAGM SHEAR CAPACITY (g) AND FLEXIBILITY FACTOR (F) FOR
INVERTED U-PANEL WITH SELF DRILLING FASTENERS (3-SPAN CONDITION)#*#%%78 (Continued)

GAUGE SIDELAP FASTENER SPAN
ATTACHMENT PATTERN 2.0 | 3-0" | 4-0"|5-0"]|6-0"|7-0"]8-0"

q 174 129 101 81 66 54 41

None 4
F 330 229 181 154 137 126 119
q 203 171 150 105 73 54 41

@ 24"0.c 4
F 328 224 173 142 122 108 97
q 211 182 164 105 73 54 41

@ 18"o.c 4
F 327 224 172 141 120 106 95
q 224 202 165 105 73 54 41

@ 12"o.c 4
- F 327 222 170 139 118 104 93
q 269 191 146 105 73 54 41

None 7
F 54 43 39 37 37 38 39
q 312 244 165 105 73 54 41

@ 24"0.c 7
F 52 40 34 31 29 28 27
q 326 261 165 105 73 54 41

@ 18"o.c 7
F 52 39 33 30 28 26 25
q 350 291 165 105 73 54 41

@ 12"o.c 7
F 51 39 32 29 26 25 23
q 229 170 133 108 88 75 62

None 4
F 171 122 99 87 80 76 74
q 268 225 198 158 110 81 62

@ 24"0.c 4
F 169 117 92 77 67 60 55
q 278 240 216 158 110 81 62

@ 18"o.c 4
F 168 117 91 76 66 58 53
q 295 265 246 158 110 81 62

@ 12"o.c 4
o6 F 168 115 90 74 64 56 51
q 354 251 193 153 110 81 62

None 7
F 31 26 25 26 27 28 30
q 411 322 247 158 110 81 62

@ 24"0.c 7
F 30 24 22 20 20 19 19
q 429 343 247 158 110 81 62

@ 18"o.c 7
F 29 24 21 19 19 18 18
q 461 384 247 158 110 81 62

@ 12"o.c 7
F 29 23 20 18 17 16 16
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TABLE 7—ALLOWABLE DIAPHRAGM SHEAR CAPACITY (g) AND FLEXIBILITY FACTOR (F) FOR
INVERTED U-PANEL WITH SELF DRILLING FASTENERS (4-SPAN CONDITION)"****%78 (Continued)

GAUGE SIDELAP FASTENER SPAN
ATTACHMENT PATTERN 2.0 | 3-0" | 4-0"|5-0"]|6-0"|7-0"]8-0"

q 167 123 96 77 64 54 41

None 4
F 226 160 130 113 104 98 95
q 198 166 146 105 73 54 41

@ 24"0.c 4
F 223 155 121 101 87 78 71
q 207 178 160 105 73 54 41

@ 18"o.c 4
F 222 154 119 99 86 76 69
q 221 198 165 105 73 54 41

@ 12"o.c 4
- F 222 152 118 97 84 74 66
q 255 180 138 105 73 54 41

None 7
F 40 34 32 33 34 35 37
q 301 235 165 105 73 54 41

@ 24"0.c 7
F 39 31 28 26 25 24 24
q 314 252 165 105 73 54 41

@ 18"o.c 7
F 38 31 27 25 24 23 22
q 340 283 165 105 73 54 41

@ 12"o.c 7
F 38 30 26 23 22 21 20
q 219 162 126 102 84 72 62

None 4
F 119 87 74 67 64 62 63
q 261 219 192 158 110 81 62

@ 24"0.c 4
F 116 82 66 56 50 45 42
q 272 234 210 158 110 81 62

@ 18"o.c 4
F 116 81 65 55 48 43 40
q 291 261 242 158 110 81 62

@ 12"o.c 4
o6 F 115 80 63 53 46 41 38
q 336 237 182 145 110 81 62

None 7
F 24 22 22 24 25 27 29
q 396 309 247 158 110 81 62

@ 24"0.c 7
F 23 20 18 18 18 17 17
q 414 331 247 158 110 81 62

@ 18"o.c 7
F 23 19 18 17 16 16 16
q 448 373 247 158 110 81 62

@ 12"o.c 7
F 22 18 17 16 15 15 14

For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, 1 plf = 14.594 N/m, 1 psf = 47.88 Pa.

Table Notes:

1q = Allowable diaphragm shear in pounds per lineal foot.

F= Flexibility Factor: The average micro-inches a diaphragm web will deflect in a span of 1 foot under a shear of 1
g)ound per foot.

Panels are attached with #12 self-drilling TEKS Screws manufactured by ITW Buildex with a minimum 0.211 inch
diameter to intermediate and end supports as shown in Figure 5.
“#12 self-drilling TEKS Screws manufactured by ITW Buildex with a minimum 0.211 inch diameter to be used for

Eanel sidelap attachments.

The spacing of screws, a, in feet, fastening to diaphragm perimeter members parallel to the panel must be:
a. = 17,500t/ q

8Fasteners have a minimum */,” diameter washer with a minimum 0.06 inch thickness.

where:

transfer, in plf
®For wind loading, values may be multiplied by a factor of 1.25.
"Panels must be attached to structural framing with a minimum thickness of %/, inch.

t = thickness of deck in inch
g = required diaphragm shear (Allowable Stress Design) at shear






