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Innovative Product Evaluated’
1.1 New Castle Steel Deck Framing System

2 Product Description and Materials
2.1 The innovative product evaluated in this report is shown in Figure 1.

L

Figure 1. New Castle Steel Deck Framing System
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2.2 New Castle Steel Deck Framing System is a light-gauge cold-formed steel substructure designed for residential

and commercial decks and patios.

2.2.1 The substructure is comprised of cold-formed steel structural members (joists, tracks, beams, and posts)
manufactured with no punch-outs, and secured together with cold-formed steel connectors/brackets, and

fasteners.

2.2.2  All structural members have a hot-dipped galvanized coating conforming to ASTM A653 G60 minimum

with an additional proprietary coating. See Figure 2.

Baked-on exterior with high-performance polyester coating
Baked-on prime coat

Hot-dipped galvanized coating

Carbon steel

4

Figure 2. New Castle Steel Coating Layer Diagram

2.2.3  Specifications for the cold-formed steel structural members are provided in Table 1.

Table 1. Specifications for New Castle Steel (NCS) Deck Framing Components'

Component Nominal Steel Grade Minimum Design Standard
P Thickness Thickness (in)|  Thickness (in) Length (in)
. "y oqn ASTM A653
NCS Joist, 158" x 8 18-gauge SS Grade 33 0.0440 0.0451
it ony an 144,192, 240
NCS Joist, 2" x 8 ASTM A653
14-gauge SS Grade 50. Class 1 0.0670 0.0670
NCS Track, 11/4" x 8" fade ov, L1ass
NCS Post, 6" x 6" 1fg" ASTM A500 Grade B/C 0.110 0.116 120
Sl: 1in=25.4 mm
1. See Figure 3 through Figure 6.
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Figure 3. New Castle Steel Components — Joists and Track

1/8 wall thickness

6"x6"x10' tall

Figure 4. New Castle Steel Component — Post (Top Section)
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Structural cold-formed steel joists and tracks can be assembled into single or double box beams.
Single box beams are factory-assembled and comprised of one 2" flange joist and one 1'/4" track.

The track overlaps the joist component and the components are secured together with #10 x 3/4"
self-tapping screws fastened 12" on center through the top and bottom flanges. See Figure 5.

224
2241
22411

12" MAX 0.C.

#10 x 3/4” Self Tapping
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Figure 5. New Castle Steel Single Box Beam
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2242 Double box beams are comprised of two single box beams fastened together through the webs of the
joists with #10 x 3/4" self-tapping screws fastened 24" on center through the webs.

2.24.2.1 1'/4" tracks are installed in the same fashion as for single box beams. See Figure 6.
22422 Double box beams are field assembled.

#10x3/4" SelfTapping T
Approved FastenerTyp. .~~~ P
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27x87x 14 GA. Joist 14 GA. Track
| b
. <y " 20" MAX 0.C. s g
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] ‘/ L Trac S iy L4 GA Tk
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Double
Box
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Figure 6. New Castle Steel Double Box Beam
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2.24.3 Open beams (doubled joists) are comprised of two 2" joists fastened together through the webs of the
joists with #10 x 3/4" self-tapping screws fastened 24" on center through the webs. See Figure 7.

2.2.4.3.1 Webs are oriented back-to-back.

22432 Open beams may be used when longer joist spans are desired at higher loads. See Table 3 and
Table 4.
#10x 3/4” Self Tapping A
Approved Fastener Typ. f;ﬂf/; ,//é/’,///
.
TNl P
AN

Figure 7. New Castle Steel Open Beam (Doubled Joist)

2.2.5 New Castle Steel Post is a 6" x 6" Hollow Structural Section (HSS) with a wall thickness of '/s" secured to
a 10" diameter, '/2" thick round steel base plate.

2.2.51 Base plate material conforms to ASTM A36 and serves as the footing for the NCS Post.

22511 Base plate contains two 6" long, 4" x 4" x 0.12" steel angles.

22512 Steel angles are welded onto the base plate (/4" fillet welds, inside of angles).

22513 NCS Post is screw-fastened to these angles with /4" diameter screws (provided by
manufacturer).

2252 See Figure 8 for details of the post base.
2.2.5.3 See Section 9.3.2 for installation details.

Report Number: 2406-118 New Castle Steel® Deck System Subject to Renewal: 01/01/27
Information contained in this report was developed using report holder's confidential intellectual property (IP) and trade secrets (TS), Page 6 of 64
which is protected by Defend Trade Secrets Act 2016, © DrJ Engineering, LLC



https://www.drjcertification.org/cornell/intellectual-property
https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted

oF MULT}
R e T

ﬂCBI

210.00" 012"
| |- 050"

4.00"

- 6 [}0" -
Figure 8. New Castle Steel Post Base

2.3  As needed, review material properties for design in Section 6 and the regulatory evaluation in Section 8.

Definitions?

3.1 New Materials® are defined as building materials, equipment, appliances, systems, or methods of construction,
not provided for by prescriptive and/or legislatively adopted regulations, known as alternative materials.* The
design strength and permissible stresses shall be established by tests® and/or engineering analysis.®

3.2 Duly authenticated reports? and research reports® are test reports and related engineering evaluations that are
written by an approved agency® and/or an approved source. 0

3.21 These reports utilize intellectual property and/or trade secrets to create public domain material properties
for commercial end-use.

3.21.1 This report protects confidential Intellectual Property and trade secretes under the regulation,
18.US.Code.90, also known as Defend Trade Secrets Act of 2016 (DTSA). !

3.3  An approved agency is “approved” when it is ANAB ISO/IEC 17065 accredited. Drd Engineering, LLC (DrJ) is
accredited and listed in the ANAB directory.

3.4 An approved source is “approved” when a professional engineer (i.e., Registered Design Professional,
hereinafter RDP) is properly licensed to transact engineering commerce. The regulatory authority governing
approved sources is the state legislature via its professional engineering regulations. 2

3.5 Testing and/or inspections conducted for this duly authenticated report were performed by an ISO/IEC 17025
accredited testing laboratory, an ISO/IEC 17020 accredited inspection body, and/or a licensed RDP.

3.5.1 The Center for Building Innovation (CBI) is ANAB' ISO/IEC 17025 and ISO/IEC 17020 accredited.

3.6 The regulatory authority shall enforce '* the specific provisions of each legislatively adopted regulation. If there
is a non-conformance, the specific regulatory section and language of the non-conformance shall be provided
in writing'® stating the nonconformance and the path to its cure.

3.7  The regulatory authority shall accept duly authenticated reports from an approved agency and/or an approved
source with respect to the quality and manner of use of new materials or assemblies as provided for in
regulations regarding the use of alternative materials, designs, or methods of construction. ¢
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3.8 ANAB is an International Accreditation Forum (IAF) Multilateral Recognition Arrangement (MLA) signatory.
Therefore, recognition of certificates and validation statements issued by conformity assessment bodies
accredited by all other signatories of the IAF MLA with the appropriate scope shall be approved.'” Thus, all
ANAB ISO/IEC 17065 duly authenticated reports are approval equivalent,'® and can be used in any country
that is an MLA signatory found at this link: https://iaf.nu/en/recognised-abs/

3.9  Approval equity is a fundamental commercial and legal principle.'®

4 Applicable Local, State, and Federal Approvals; Standards; Regulations?
4.1  Local, State, and Federal

411 Approved in all local jurisdictions pursuant to ISO/IEC 17065 duly authenticated report use, which
includes, but is not limited to, the following featured local jurisdictions: Austin, Baltimore, Broward County,
Chicago, Clark County, Dade County, Dallas, Detroit, Denver, DuPage County, Fort Worth, Houston,
Kansas City, King County, Knoxville, Las Vegas, Los Angeles City, Los Angeles County, Miami, Nashville,
New York City, Omaha, Philadelphia, Phoenix, Portland, San Antonio, San Diego, San Jose, San
Francisco, Seattle, Sioux Falls, South Holland, St. Louis County, Texas Department of Insurance, and
Wichita. 2!

4.1.2  Approved in all state jurisdictions pursuant to ISO/IEC 17065 duly authenticated report use, which
includes, but is not limited to, the following featured states: California, Florida, New Jersey, Oregon, New
York, Texas, Washington, and Wisconsin.??

4.1.3  Approved by the Code of Federal Regulations Manufactured Home Construction: Pursuant to Title 24,
Subtitle B, Chapter XX, Part 3282.142% and Part 32802* pursuant to the use of ISO/IEC 17065 duly
authenticated reports.

414  Approved means complying with the requirements of local, state, or federal legislation.
4.2  Regulations
421 IBC — 18, 21, 24: International Building Code®
422 IRC- 18, 21, 24: International Residential Code®
423 |[ECC- 18, 21, 24: International Energy Conservation Code®
4.3  Standards
4.31 AISI S100: North American Specification for the Design of Cold-Formed Steel Structural Members

4.3.2 ASTM A653: Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

5 Listed®

5.1  Equipment, materials, products, or services included in a List published by a nationally recognized testing
laboratory (i.e., CBI), an approved agency (i.e., CBI and DrJ), and/or and approved source (i.e., DrJ), or other
organization(s) concerned with product evaluation (i.e., DrJ), that maintains periodic inspection (i.e., CBI) of
production of listed equipment or materials, and whose listing states either that the equipment or material
meets nationally recognized standards or has been tested and found suitable for use in a specified manner.
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6 Tabulated Properties Generated from Nationally Recognized Standards
6.1 General
6.1.1 Section properties and design values of the framing members are provided in Table 2.

Table 2. Material and Section Properties of the Components used in New Castle Steel Deck Framing System

Qesign Yield Gross Effective El Mome_nt Shea_r
Component Thlc_kness Streng!h, Fy _Ix _Ix (inf) Capac_:lty Cap?clty
(in) (ksi) (in4) (in4) (kip-in) (kip)
Joist, 15/g" x 8" 0.0451 33 4.541 4.095 120,810,000 27.38 1.55
Joist, 2" x 8" 0.0670 50 7.827 7.395 218,150,000 77.42 5.09
Track, 11/4" x 8" 0.0670 50 5428 4.620 136,280,000 44.16 5.00
Single Box Beam 0.0670 50 13.255 12.015 354,430,000 135.1 10.09
Double Box Beam 0.0670 50 26.510 24.029 708,870,000 270.2 20.18
Sl 1 psf=0.0479 kPa, 1ft=0.305m, 1in = 25.4 mm

6.1.1.1 Design capacities were determined in accordance with Section F in AISI S100.
6.1.1.1.1 Capacities are for use with Load and Resistance Factor Design (LRFD) method.

6.1.1.1.1.1 The listed moment capacities assume adequate compression flange bracing to prevent
lateral torsional building, hence, allowing the member to reach yield moment.

6.1.1.2 As applicable, the design of members shall address web crippling and combined loading conditions in
accordance with AlSI S100.

6.1.1.2.1 Joists shall be stiffened.
6.1.1.2.1.1 Standard blocking may be used as web stiffeners.
6.1.1.2.1.1.1 Blocking shall be placed in alternate bays directly above the support beams.
6.2  Structural Applications
6.2.1 Maximum allowable spans for the 15/s" joist and 2" joist are provided in Table 3 and Table 4.

6.2.2  Maximum allowable spans for single box beams and double box beams are provided in Table 6 through
Table 11 with respect to various joist spans and cantilever lengths.

6.2.2.1 For maximum allowable spans under a total load of 50 psf, see Table 6.
6.2.2.2 For maximum allowable spans under a total load of 75 psf, see Table 7.
6.2.2.3 For maximum allowable spans under a total load of 100 psf, see Table 8.
6.2.2.4 For maximum allowable spans under a total load of 125 psf, see Table 9.
6.2.2.5 For maximum allowable spans under a total load of 150 psf, see Table 10.
6.2.2.6 For maximum allowable spans under a total load of 200 psf, see Table 11.
6.2.3  See Figure 9 for definition of joist span, cantilever length, and box beam span.
6.2.4 Maximum allowable beam overhangs are provided in Table 5.
6.2.4.1 For Single Box Beams, a NCS Track shall be used as a web stiffener.

6.24.2 Double Box Beams do not require a web stiffener.
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Figure 9. New Castle Steel Deck Frame — Single Box Beam (Top), Double Box Beam (Bottom)

Report Number: 2406-118 New Castle Steel® Deck System
Information contained in this report was developed using report holder's confidential intellectual property (IP) and trade secrets (TS),
which is protected by Defend Trade Secrets Act 2016, © DrJ Engineering, LLC

Subject to Renewal: 01/01/27

Page 10 of 64


https://www.drjcertification.org/cornell/intellectual-property
https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted

Table 3. Maximum 15/¢" Joist Span and Cantilever Length (ft) for Various Total Loads (TL)"23
151" (Single) 15/g" (Every Other Doubled) 15/g" (Doubled)
Unfactored 12" o.c. 16" o.c. 12" o.c. 16" o.c. 12" o.c. 16" o.c.
Tot(al Lf)oad Joist Spacing Joist Spacing Joist Spacing Joist Spacing Joist Spacing Joist Spacing
S
P Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever
Span Length Span Length Span Length Span Length Span Length Span Length
50 15I Oll 4I Oll 13! 5ll 4I Oll 17I 2!! 6I Oll 15| 7ll 5I Oll 18| 10!! 6| Oll 17| 2ll 6| Oll
75 14I 4ll 4I Oll 12! 5Il 4I Oll 17I 2ll 5I Oll 15! 3" 4I Oll 18! 10" 6! Oll 17! 2Il 5l Oll
100 12I 9" 4I Oll 11! 1Il 3I Oll 15I 8ll 4I Oll 13! 7Il 3I Oll 17I 6" 5l Oll 15! 8" 4l Oll
125 11I Oll 3I Oll gl 6!! 2I Oll 13I 5!! 3I Oll 11! 7ll 3I Oll 15I 6!! 4| Oll 13! 5ll 4| Oll
150 gl gll 2I 6ll 8I 5!! 1I 6ll 1 1! 1 1ll 3I Oll 10| 4ll 3I Oll 13I 9!! 4| Oll 1 1I 1 1ll 4| Oll
200 8! 2" 1I Oll 7I 1ll OI 6" 10I Oll 3I Oll 8I 8ll 2I Oll 11I 7ll 4l Oll 10! Oll 3! Oll
S| 1 psf = 0.0479 kPa, 1 ft =0.305 m, 1 in = 25.4 mm
1. Loads used to produce the tables above are as follows:
a. 50 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 0 psf
b. 75 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 25 psf
c. 100 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 50 psf
d. 125 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 75 psf
e. 150 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 100 psf
f. 200 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 150 psf

length.

2. Factored load combinations were determined as follows:
a.  WhenLL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
b.  When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Deflection limits for joists are determined using |IRC Section R505. Live load deflection is limited to L/480, total deflection is limited to L/240, where L is the span
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)
Table 4. Maximum 2" Joist Span and Cantilever Length (ft) for Various Total Loads (TL)"23
2" (Single) 2" (Every Other Doubled) 2" (Doubled)
Unfactored 12" o.c. 16" o.c. 12" o.c. 16" o.c. 12" o.c. 16" o.c.
Total Load Joist Spacing Joist Spacing Joist Spacing Joist Spacing Joist Spacing Joist Spacing
[0 Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever | Joist | Cantilever
Span Length Span Length Span Length Span Length Span Length Span Length
50 18' 3" 6'0" 16' 7" 6'0" |2010"| 6'0" 19' 0" 6'0" 23'0" 6'0" |2010"| 60"
75 18'3" 6'0" 16' 7" 50" |20'10"| 6'0" 19' 0" 6'0" 23'0" 6'0" |2010"| 60"
100 16'11"| 5'0" 15' 5" 50" 19' 4" 6'0" 17T 6'0" 21'4" 6'0" 19'4" 6'0"
125 15'9" 50" 14' 3" 4'0" 18'0" 6'0" 16' 4" 50" |19'10"| 6'0" 18'0" 6'0"
150 14' 9" 4'0" 13' 5" 4'0" |16'11"| 5'0" 15' 5" 50" 18' 8" 6'0" |16'11"| 50"
200 13'5" 40" |11"11*] 30" 15'5" 50" 14' 0" 4'0" |16'11"| 50" 15' 5" 50"

Sl 1 psf=0.0479 kPa, 1 ft=0.305 m, 1in = 25.4 mm
1. Loads used to produce the tables above are as follows:

o oo oo

2. Factored load combinations were determined as follows:

(SL)
125 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL)
150 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL)
200 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL)

50 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL) = 0 psf
75 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL)
100 psf: Dead Load (DL) = 10 psf, Live Load (LL) = 40 psf, Snow Load (SL

25 psf
=50 psf
75 psf
100 psf
150 psf

a.  When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
b.  When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Deflection limits for joists are determined using |IRC Section R505. Live load deflection is limited to L/480, total deflection is limited to L/240, where L is the span

1. Maximum Beam Cantilever Length shall not exceed 50% of the Beam Span.

length.
Table 5. Maximum Beam Cantilever Length (in) for Various Total Loads (TL)'
Toltjar:fli‘g:\%"(;&f) : L : Double Box Beam
Unstiffened Stiffened
50 5 32 47
75 1 31 45
100 - 24 43
125 - 16 37
150 - 11 28
200 - 7 20
Sl 1in = 25.4 mm
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Table 6. Maximum Allowable Spans for Single and Double Box Beam — 50 psf TL12345

PRODUCT CERTIFICATION
B0DY

Single Box Beam

Cant. Deck Span (ft)
(ft) | 1 2 3| 4|5 |6 |7 8 | 9 |10 |11 |12 |13 |14 |15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
0 29'8" | 23'7"(20'7" | 18'8" | 17'4" | 16'4" | 15'6" [14'10"| 14'3" | 13'9" | 13'4" |12'11"| 12' 7" | 12'3" [11'10"| 11'5" | 11" 1" (10" 10" | 10'6" [ 10'3" [ 10'0" | 9'9" | 9' 7"
W |22'8" 203" 187" |17'3"|16'3" | 15'6" |14'10"| 14'3" | 13'9" | 13'4" {12'11"| 12' 7" | 12'3" [11'10"| 11'5" [ 11'1" [ 10'9" [ 10'6" [ 10'3" | 10'0" | 9'9" | 9'7" | 9'4"
18'0" | 17'0" | 16'1" | 15'4" | 14'9" | 14'2" | 13'8" | 13'3" [12'11"| 12'7" [ 12'2" [ 11'9" [ 11'5" [ 11"1" | 10'9" | 10'6" | 10'3" | 10'0" | 9'9" | 9'7" | 9'4" | 9'2"
15'8" 147" [ 141" [ 13'7" [ 13'3" [12'10"| 12'6" | 12'2" | 11'9Q" | 11'5" [ 111" [ 10'9" | 10'6" | 10"3" | 10'0" | 9'9" | 9'6" | 9'4" | 9'2" [ 9'0"
13'10"| 13'6" | 13'1" | 12'9" | 12'5" | 12'1" | 11'8" | 11'4" | 11'0" [ 10'9" [ 10'5" [ 10'2" [ 9'11" | 9'9" | 9'6" | 9'4" | 9'2" [8'11"| 89"
13'3" (12'11"[ 12'8" | 12'4" [11"11"| 11" 7" | 11"3" |10'11"| 10'8" [ 10'5" [ 10'2" | 9'11" | 9'8" | 9'6" | 9'3" | 9'1" [ & 11" | 89" | & 7"
12'5" [ 121" [ 11'9" [ 11'5" [ 11"2" [10'10"| 10'7" | 10'4" | 10'1" | 9'10" | 9'8" | 9'5" | 9'3" [ 9'1" [ 811" | 89" | 87" | 85"
11'6" | 11'3" [ 11'0" [ 10'9" [ 10'6" | 10'3" | 10'0" | 9"10" | 9'7" | 9'5" | 9'3" | 9'1" | 8'11"| 89" | 87" | 85" | 84"
10'10"| 10'7" | 10'4" | 10'2" [ 9"11" [ 9'9" | 9'6" | 9'4" | 9'2" | 9'0" | 810" | 88" | 86" | 85" | 83" | 82"
102" | 100" [ 9'10" [ 9'7" | 9'5" | 9'3" | 9'1" | 811" | 8'9" | 8'8" | 8'6" | 8'4" | 83" | 81" | 80"
98" [ 96" | 94" | 92" | 90" | 810" | 89" | 87" | 85" | 84" | 82" | 81" | 80" | 710"
93 | 91" |811"|810"| 88" | 86" | 85" | 83" |82 |80 711" |710"| 7'9"
810" | 88" | 87" | 85" | 84" | 83" | 81" |80 |7711"| 79" |78 | 77"
Double Box Beam
Cant. Deck Span (ft)
(f) | 1 2 | 3| 4|5 |6 |7 |8 |9 |10 |11 |12|13|14 |15 |16 |17 |18 |19 | 20 | 21 | 22 | 23
0 37'5"129'8" |25'11"| 23'7" |21'10"| 20' 7" | 19'6" | 18'8" | 18'0" | 17'4" [16'10"| 16'4" |15'11"| 15'6" | 15'2" [14' 10" | 14'6" | 14'3" | 14'0" | 13'9" | 13'6" | 13'4" [ 13'2"
W 286" 257" [235"|21'9"|20'6" | 19'6" | 18'8" |17'11"| 17'4" | 16'9" | 16'4" [15'11"| 15'6" | 15'2" [14' 10" | 14'6" | 14'3" [ 14'0" [ 13'9" [ 13'6" [ 13'4" | 13'1" |12' 11"
22'8" | 21'5" | 20'3" | 19'4" | 18'7" |17"10"| 17'3" | 16'9" | 16'3" [15'10"| 15'6" | 15" 1" [14'10"| 14'6" | 14'3" [ 14'0" | 13'9" | 13'6" | 13'4" | 13'1" [12'11"| 12'9"
19'9" | 19'0" | 18'4" | 17'9" | 17'2" | 16'8" | 16'2" |15'10"| 15'5" | 15" 1" | 14'9" | 14'6" | 14'2" |13"11"| 13'9" | 13'6" | 13'4" | 13'"1" |[12'11"| 12'9" | 12' 7"
18'0" [ 17'5" [ 17'0" [ 16'6" | 16'1" | 15'8" | 15'4" | 15'0" | 14'9Q" | 14'5" | 14'2" |13'11"| 13'8" | 13'6" | 13'3" [ 13'1" [12'11"[ 12'9" [ 12' 7" | 12'5"
16'8" | 16'4" |15'11"| 15'7" [ 15'3" [14" 11"| 14'8" | 14'5" | 14' 1" |13'11"| 13'8" | 13'5" | 13'3" | 13'1" [12'11"| 12'9" | 12'7" | 12'4" | 12'2"
15'8" [ 15'5" | 15'1" |14' 10" | 14' 7" | 14'4" | 14'1" [13"10"| 13'7" [ 13'5" | 13'3" | 13'0" |12'10"| 12'8" | 12'6" | 12'4" | 12'2" [11' 11"
14'11" | 14'8" | 14'5" [ 14'2" | 14'0" | 13'9" | 13' 7" | 13'4" | 13'2" [ 13'0" [12'10"| 12'8" | 12'6" | 12'4" [ 12'1" {11"11"| 11'8"
14'3" | 14'1" |13'10"| 13'8" [ 13'6" | 13'3" [ 13" 1" |12'11"| 12'9" | 12'7" | 12'5" | 12'3" | 12'1" [ 11"10"| 11'8" | 11'6"
13'8" [ 13'6" | 13'4" | 13'2" | 13'0" |12'10"| 12'8" [ 12'7" [ 12'5" | 12'2" | 12'0" |11"10"| 11" 7" | 11'5" [ 11'3"
13'3" [ 13'1" (12 11" 12'9" | 12'8" | 12'6" | 12'4" | 12'1" | 11" 11" | 11'9" | 11" 7" | 11'5" | 11'3" | 11" 1"
12'10") 12'8" | 12'7" | 12'5" [ 12'3" [ 12'0" (11'10"| 11'8" | 11'6" | 11"4" | 11'2" | 11'0" [10" 11"
12'5" [ 12'3" [ 12'1" (11" 11" 119 | 11 7 | 115" | 113" | 11'2" | 11'0" | 10" 10"| 10' 8"

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=0 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:
When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.
4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.

5. Ifaboxbeam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
and 0.70 for a “flush” box beam.
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Table 7. Maximum Allowable Spans for Single and Double Box Beam — 75 psf TL12345

PRODUCT CERTIFICATION
B0DY

Single Box Beam

Cant. Deck Span (ft)
(ft) 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22 | 23
0 |[277"(2110"[ 191" | 17'4" [ 16'1" | 15'2" [ 14'5" | 13'9" [ 13'3" | 12'9" [ 124" | 12'0" | 11'8" | 11'4" |[10' 11" 10'7" | 10'4" [ 10'0" | 9'9" | 9'6" | 9'3" | 9'1" | 8 10"

21'0" (18'10"| 17'3" | 16'0" | 15'1" | 14'4" | 13'9" | 13'2" [ 12'9" | 12'4" | 12'0" [ 11'8" | 11'4" |10' 11" 10'7" | 10'3" | 10'0" | 9'9" | 9'6" | 9'3" | 9'1" | 8'10" | &'8"
16'8" | 16'9" (14'11"| 14'3" | 13'8" | 13'2" | 12'9" | 12'4" | 12'0" | 11'8" | 11"4" [10" 11" 10'7" | 10"3" [ 10'0" | 9'9" | 9'6" | 9'3" | 9'1" [ 810" | 8'8" | 86"
14'7" | 140" | 13'6" [ 13'1" [ 12'8" | 12'3" [11" 11" 11"8" | 11"3" [10'11"| 10'7" | 10'3" [ 10'0" | 9'8" | 9'6" | 9'3" | 9'0" | 8'10" | &'8" | 8'6" | 8'4"
13'3" [12'10"| 12'6" | 12'2" |11"10"| 11" 7" | 11"2" [10"10"| 10'6" | 10"2" [ 9'11" | 9'8" | 9'5" | 9'3" | 9'0" [ 810" | 8'8" | 8'6" | 8'4" | 82"
12'3"

120" [ 119" | 115 [ 111 | 109" | 105" | 102" | 911 | 98" | 95 | 92 | 90" | g9 | &7 | &5 | &3 | g2 | 80"

17 1113 11011 107 | 104 {1001 | 910 | 97 | 94 | 92 | 811 | g9 | g7 | 85 | g3 | g1 | g0 | 7107
108|105 | 102|911 | 99 | g6 | 93 | 91" |g11"| g9 | g6 | &5 | g3 | 81" | 711" | 710" | 78"

100910 97 | 95 | 920 | 90" | 810" | 88 | 86 | g4 | g2 | g1 | 711" | 7o | 78 | 77

95 | g3 | o1 |g11| g9 | g7 | 85 | g3 | 82 | 80" | 711" | 79 | 778" | 76" | 75"

g11" | 810" | 88" | 86" | 84" | &3 | g1 | g0 |7710" | 79 | 77 | 76 | 75 | 7

g6 | g5 | g3 | g2 | g0 |71 | 79 | 78 | 777 | 75" | 7740 | 773 | 7720

g | g1 711|710 | 7o | 77 | 76 | 75 | 770 | 7722 | 71 | 7700

Double Box Beam

Cant. Deck Span (ft)
@1 1 (2| 3| a4|5 6|7 8|9 10|11 |12]13|14]|15|16 /|17 |18 |19 20| 21| 22|23
0 34'9" | 277" | 24'1" (21'10"| 20" 3" | 19'1" [ 18'2" | 17'4" | 16'8" | 16'1" | 15'7" | 15'2" | 14'9" [ 14'5" [ 14"1" [ 13'9" [ 13'6" [ 13'3" | 13'0" | 12'9" | 12'7" | 12'4" | 12'2"

26'6" | 23'9" [ 21'8" [ 20'2" | 19'0" [ 18'1" [ 17'4" | 16'8" | 16'1" | 15'7" | 15'2" | 14'9" | 14'5" [ 14"1" [ 13'9" [ 13'6" [ 13'3" [ 13'0" | 12'9" [ 12'7" | 12'4" | 12'2" | 12'0"

21'0" [19'10"(18' 10" | 18'0" [ 17'3" [ 16'7" | 16'0" | 15'6" | 15" 1" | 14'8" | 14'4" | 14'0" | 13'9" [ 13'6" [ 13'2" [ 13'0" [ 12'9Q" [ 12'7" [ 12'4" | 12'2" [ 12'0" [11' 10"

17'8" | 17'0" | 16'5" [15'11"| 15'5" | 15'0" | 14'8" | 14'4" | 14'0" [ 13'8" | 13'5" | 13'2" [12'11"| 12'9" | 12'6" | 12'4" | 12'2" | 12'0" [11'10"| 11'8"
16'8" [ 16'2" | 15'9" | 15'4" |14"11" [ 14'7" | 14'3" [13'11"[ 13'8" | 13'5" [ 13'2" |12'11"| 12'9" | 12'6" | 12'4" [ 12'2" | 12'0" [11"10"| 11"8" | 11'6"

18 4"

15'6" | 15'1" | 14'9" | 14'5" | 14'2" |13 10" 13'7" | 13'4" | 13'1" [12'11"| 12'8" | 12'6" | 12'4" | 12'1" [11"11"{11"10"| 11"8" | 11'6" | 11'3"

14'3" | 14'0" | 13'9" [ 13'6" | 13'3" | 13'1" (12'10"| 12'8" | 12'5" [ 12'3" | 12'1" |11 11" [ 11'9" | 11"8" | 11'5" [ 11"3" | 11"1"
13'10"| 13'7" [ 13'5" | 13'2" [ 13'0" [ 12'9" | 12'7" [ 125" | 12'3" | 121" | 11" 11" 11"9" [ 11" 7" | 11'5" [ 113" | 11'0" 10" 10"

13'3" | 13'0" [12'10"| 12'8" | 12'6" | 12'4" | 12'2" | 12'0" {11'10"| 11"8" | 11" 7" [ 114" | 11"2" | 110" [10" 10" | 108"
129" [ 12'7" | 12'6" [ 12'3" | 12'1" | 11" 11" (11" 10"| 11"8" | 11'6" | 11"4" | 11"1" [10"11"| 10'9" | 10' 7" | 106"

12'3"

12'2" [ 12'0" |11°10" [ 11"9" | 11" 7" | 11'6" [ 11"3" | 11"1" {10 11"| 10'9" [ 10'7" | 10" 5" | 10" 3"

111" 179" | 11'8" [ 11'6" | 11'4" [ 11'2" | 11'0" | 10" 10"| 10'8" | 10'6" | 10"4" | 10'3" | 10'1"

116" [ 114" | 11"3" | 11"1" {10"11"| 10'9" [ 10'7" | 10'5" | 10'4" | 10'2" | 10" 1" | 9" 11"

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=25 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:

When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.
4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.

5. Ifaboxbeam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
and 0.70 for a “flush” box beam.
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Table 8. Maximum Allowable Spans for Single and Double Box Beam — 100 psf TL'.2:345

Single Box Beam

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=50 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:

When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.
4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.

5. Ifabox beam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
and 0.70 for a “flush” box beam.

Cant. Deck Span (ft)

@ 1| 23| 4|56 |7 |89 |11 |12]|13|[14|15|16 |17 |18 | 19 | 20 | 21

0 25'0" [19'10" [ 174" [ 15'9" [ 14'7" [ 13'9" [ 13'1" | 12'6" | 12'0" | 117" | 11'3" |10"11"| 10'6" | 10'1" | 9'9" | 9'5" | 9'2" (811" | &8'8" | 85" | 83"

fp | 191" [ 171" [ 15'8" | 14'7" | 13'9" | 13'0" | 12'6" | 120" | 11"7" | 11'3" [10" 11" 10'5" [ 10'1" | 9'9" | 9'5" | 92" [ 811" | 88" | 85" | 83" | 81"
15'2" | 14'4" | 13'7" [12'11"| 12'5" (11" 11" 11" 7" | 11"2" |10'10"| 10'5" | 10"1" | 9'9" | 9'5" | 9'2" | 8'11"| 8'8" | 8'5" | 83" | 80" [ 710"

13'3" | 12'9" | 12'3" |11'10"| 11'6" | 11'2" [ 10'9" | 10'5" [ 10'0" | 9'8" | 9'5" | 9'1" | 810" | 8'8" | 8'5" | 83" | 80" | 7'10" | 7'8"

12'0" [ 11'8" [ 114" [ 11'0" [ 10'8" | 10"3" | 9"11" | 9'8" | 9'4" | 9'1" [ 810" | &7" | 85" | 82" | 80" |7'10"| 7'8" | 7'6"

11'2" (10" 10" 10'6" [ 10'2" | 9'10" | 9'7" | 9'3" | 9'0" | 8'9" | 87" | 84" | 82" | 80" | 710" | 78" | 76" | 7'4"

103" | 100" | 9'8" | 9'5" [ 9'2" (811" | 89" | 86" | 84" | 81" | 7'11"| 7'9" | 7'8" | 7'6" | 7'4" | 7'2"

96" | 93" | 91" [ 810" | 88" | &5" | 83" | g1 || 9" | 7T | TS| 4|2 | T
8'11"| 8'9" | 8'6" | 8'4" | 82" | 80" |710" | 78" |77 | 7O |6 11"

g'5" |83 (81" (7T | 79" | 78" | 76" | 74" | T3 | 71" | 70" | 611" | 6'9"

g0 (710" | 78" | 7T | TS | T4 | T2 | 71" | 70" | 6'10" | 6'9" | 6'8"

7|76 | T4 | T3 | T2 | 70" [ 611" [6'10" | 6'9" | 67" | 6'6"

73| T2t | 7M1t | 70" [6'10" [ 6'9" | 6'8" | 67" | 66" | 65"

Double Box Beam
Cant. Deck Span (ft)

@ 1| 23| 4|56 |7 |8 |9 1|1 |12]|13|[14|15|16 |17 |18 | 19 | 20 | 21
0 31'7" [ 25'0" [21'10"[19' 10" | 18'5" [ 17'4" [ 16'6" [ 15'9" | 15'2" | 14'7" | 14'2" | 13'9" | 13'5" [ 13'1" [ 12'9" [ 12'6" | 12'3" | 12'0" (11" 10" | 11'7" | 11'5"
o | 241" [21'7" [ 19'9" | 18'4" | 17'3" | 16'5" | 15'9" | 15'1" | 14'7" | 14'2" | 13'9" [ 13'5" [ 13'1" [ 12'9" [ 12'6" [ 12'3" [ 120" [ 11'9" [ 11" 7" | 11'5" | 11'3"
19'1" | 18'0" | 17'1" | 16'4" | 15'8" | 15'1" | 14'7" | 14'1" | 13'9" | 13'4" [ 13'0" [ 12'9" [ 12'6" | 12'3" | 12'0" [ 119" | 11" 7" | 11'5" | 11"3" | 11" 1"
16'8" | 16'1" | 15'6" |14'11"| 14'6" | 14'0" | 13'8" | 13'4" [ 13'0" [ 12'9" | 12'5" [ 12'2" | 12'0" | 11'9" | 11" 7" | 11'5" | 11'3" | 11'1" | 10" 10"
15'2" [ 14'9" | 14'4" [13"11"[ 13'7" | 13'3" |12'11"| 12'8" | 12'5" [ 12'2" [11"11"| 11"9" | 11" 7" | 11"4" | 11'2" [ 11'0" [10" 10" | 10' 7"
14'1" | 13'9" | 13'5" | 13'2" {12'10" [ 12'7" [ 12'4" | 12'1" |11"11"| 11'8" | 11'6" | 11'4" | 11'2" | 11'0" [10" 10"| 10" 7" | 10' 5"
13'3" [ 13'0" [ 12'9" [ 12'6" | 12'3" | 12'1" [11'10"| 11'8" | 11'6" | 11'4" | 11'2" | 11'0" | 10'9" [ 10'7" | 10'4" | 10' 2"
127" | 12'4" [ 12'2" [ 120" [ 11'9" | 11" 7" | 11'5" | 11"3" [ 11" 1" (10" 11"| 10'9" | 10'6" | 10'4" | 10'2" | 10' 0"

12'0" [11'10"| 11'8" [ 11'6" | 11"4" [ 11'2" | 11'0" | 10" 10"| 10'8" | 10'6" | 10'3" | 10'"1" | 9"11" | 9'9"

"7 st (113 111" | 11'0" | 10'9" [ 10'7" [ 10'5" [ 10"3" [ 101" | 9'11" | 9'9" | 9'7"

11'2" [ 11'0" [10'10"| 10'8" | 10'6" | 10'4" [ 10'2" [ 10'0" [ 9'10" | 9'8" | 9'6" | 9'5"

10'9" [ 107" [ 10'5" [ 10"3" [ 10"1" | 9" 11" | 9'9" | 9'8" | 9'6" | 9'4" | 9'3"

10'3" [ 10'1" | 10'0" | 9'10" | 9'8" | 9'7" | 9'5" | 9'4" | 92" | 9'1"
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Table 9. Maximum Allowable Spans for Single and Double Box Beam — 125 psf TL!:2.345

Single Box Beam

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=75 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:

When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.
4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.

5. Ifabox beam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
and 0.70 for a “flush” box beam.

Cant. Deck Span (ft)

@1 4 | 2 3|4 |5 |6 |7 |89 10|11 |12|13|14 15|16 |17 |18 |19 |20 |21 | 22| 23

0 23'3" [ 18'5" [ 16" 1" [ 14'7" | 13'7" [ 12'9" [ 12'1" | 11'5" |10"10"| 10'3" | 9'9" | 9'4" | 9'0" | &'8" | 84" [ 81" [7'10"| 78" | 7'5" | 7'3"

fp | 179" [15'11"| 14'6" | 13'6" | 12'9" | 12'1" | 11'5" | 10'9" | 10'3" | 9'9" | 9'4" | 9'0" | 88" | 8'4" | 81" | 710" | 78" | 7'5" [ 7'3" | 7'1"

141" 1 13'3" | 12'7" | 12'0" | 11'4" | 10'9" | 10'2" | 9'9" | 9'4" | 811" | &8" | 84" [ 81" (710" | 77" | 7'5" | 7'3" | 7'1" | 6'11"

12'3" | 119" | 11'2" | 10'7" | 101" | 9'8" | 9'3" [ & 11" | 87" | 84" | 81" | 710" | 77" | 7'5" | 7'3" | 7'1" | 6'11" | 6'9"

10'10"| 104" | 9'11" | 9'6" | 9'2" | 810" | 8'6" | 8'3" | 80" | 79" | 77" | 75" | 72" [ 70" [6'10"| 6'9" | 67"

98" | 94" | 90" | 89" | 85" | 82" | &0" | 79" | 76" | 74" | 72" | 7’0" | 6'10"| 6'8" | 6'7" | 6'5"

810" | 87" | 84" | 81" (711" | 7'8 | 7'6" | 74" | 7'2" | 7’0" [6'10" | 6'8" | 6'7" | 6'5" | 6'4"

g2 |80 |79 || TS| T3 | 71" | 611" 6'9" | 68" | 66" | 65 |63 |62

78 | 76" | 74" | 72" | 7’0" |6'10" | 6'9" | 67" | 66" | 64" |63 |62 |60

72" | 71" |6'11"|6'10" | 6'8" | 67" | 65" | 64" | 63 | 61|60 |51

6'10" 6'7" | 6'6" | 65" [ 63 |62 |61 |60 [511"]510"

6'5" | 64" |63 (61|60 [511"|510"| 59" | 58"

6'3 | 62|61 (60 [511"[510"| 59" | 58 | 57"

Double Box Beam
Cant. Deck Span (ft)

| 1 (23| 4|56 |7 |8 |9 10|11 |[12]13]|14]|15|16 |17 |18 |19 |20

0 29'3" [ 23'3"[20'3" | 185" [ 17'1" [ 16'1" [ 15'3" [ 14'7" | 14" 1" | 13'7" | 13'2" | 12'9" | 12'5" | 12'1" [11"10"| 11'5" [ 11"1" { 10'9" | 10'6" | 10' 3"

o | 224" (200" [18'4" | 17'0" | 16'1" | 15'3" | 14'7" | 14'0" | 13'7" | 13'2" | 12'9" | 12'5" | 12' 1" [11'10"| 11'5" | 11" 1" | 10'9" | 10'6" | 10' 3" | 10' 0"

17'9" | 16'9" |15'11"| 15'2" | 14'6" | 14'0" | 13'6" | 13'1" | 12'9" [ 12'5" [ 12'1" [ 11'9" | 11'5" | 11"1" | 10'9" | 10'6" | 10'3" | 10'0" | 9'9"

15'6" |14'11"| 14'4" |13'10"| 13'5" | 13'0" | 12'8" | 12'4" [ 12'1" [ 11'9" [ 11'4" | 11"1" | 10'9" | 10'6" | 10'2" | 10'0" | 9'9" | 9'6"

141" 1 13'8" | 13'3" |[12' 11" | 12'7" [ 12'3" [ 12'0" [ 11'8" [ 11"4" | 11'0" | 10'8" | 10'5" | 10'2" | 9"11" | 9'9" | 9'6" | 9'4"

13'1" | 12'9" | 12'6" | 12'2" {11"11"[ 11" 7" [ 11"3" [10"11"| 10" 8" | 10'5" | 10'2" | 9"11" | 9'8" | 9'6" | 9'3" | 9'1"

12'3" [ 121" [ 11'9" [ 11'5" [ 11"2" {10'10"| 10'7" | 10'4" | 10'1" | 9'10" | 9'8" | 9'5" | 9'3" | 9'1" | 8' 11"

116" | 113" | 11'0" | 10'9" | 10'6" [ 10"3" [ 10'0" | 9'9" | 9'7" | 9'5" | 9'3" | 9'0" | 810" | 89"

109" [ 107" | 104" [ 10" 1" [ 9'11" | 9'9" | 9'6" | 94" | 9'2" | 9'0" | 810" | 88" | 86"

102" | 100" [ 9'10" [ 9'7" | 9'5" | 9'3" | 9'1" | 811" | 8'9" | 8'8" | 86" | 84"

98" | 96" | 94" [ 92" [ 90" [8'10"| 89" |87 | 85" | 84" | 82"

92" | 91" |811"| 89" | 88" | 86" | 85" |83 |82 | 80"

810" | 8'8" | 87" | 85" | 84" | 83" | 81" | &0" | 711"
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Table 10. Maximum Allowable Spans for Single and Double Box Beam — 150 psf TL'.2345

Single Box Beam

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=100 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:

When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL

and 0.70 for a “flush” box beam.

Cant. Deck Span (ft)

@1 4 | 2| 3|4 |5 |6 |7 |89 10|11 |12]13]|14 15| 16|17 | 1819
0 [21'10"[17'4" [ 15'2" [ 13'9" [ 12'9Q" [ 11'9" [10"11"{ 10'2" [ 9'7" | 9'1" | 8'8" | 8'4" | 80" | 7'8" | 7'5" | 7'2" | 7'0" |6'10" | 6'7"
i, |16'8" [14' 11" 13'8" | 12'9" | 11'8" |10'10"| 10'2" | 9'7" | 9'1" | 8'8" | 8'4" | 80" | 78" | 7’5" | 7'2" | 7'0" [6'10" | 6'7" | 6'5"
13'3" | 12'6" | 11'6" | 10'9" | 101" | 9'6" | 9'1" | &8" | 83" | &0" | 78" | 7'5" | 7'2" | 7'0" | 6'9" | 6'7" | 6'5" | 6'3"

111" 1 10'6" | 9"11" | 9'5" | 9'0" | &7" | &3" |71 | 78" | 7/'5" | 72" | 70" | 6'9" | 67" | 65" |63 |62

9'3" |810"| 86" | 82" | 710" | 77" | 74" | 72" [6'11" | 69" | 67" |65 |63 |61 |60
g'7" | 84" | 80" | 79" | 76" | 74" | 71" |6'11" | 6'8" | 6'6" | 6'5" | 63" | 61" | 60" | 510"

710" 7’8" | 7’5" | 7’2" | 7’0" | 6'10"| 6'8" | 6'6" | 6'4" | 6'2" | 61" [511"|510"| 5'8"

73| 71" 611" 6'9" | 67" | 65" | 6'4" | 62" [ 60" [511"[510"| 58" | 57"

6'10")| 6'8" | 6'6" | 6'4" | 6'3" | 6'1" | 6'0" [510"| 59" | 58" | 57" | 56"

6'3" | 62" | 61" (511" 510" 59" | 57" | 5'6" | 5'5" | 54"

6'1" 510" | 59" | 58 | 57" | 56" | 55" | 54" | 53"

58" | 57" | 56" | 55" |54 |53 |52 |51

57" | 56" | 55" | 54" [ 53 |52 |51 |50

Double Box Beam
Cant. Deck Span (ft)

| 1 (23| a4|5 6|7 8] 9 |[10]|1|12]13]|14]15|16]17|18]19
0 277" (21'10" [ 19" 1" | 174" | 16'1" | 15'2" | 14'5" | 13'9" | 13'3" | 12'9" | 12'3" | 11'9" | 11'3" [10"11"[ 10'6" [ 10'2" [ 9" 11" | ' 7" | 9'4"
i |21'0"[18'10"[ 17'3" | 16'0" | 15'1" | 14'4" | 13'9" | 13'2" | 12'9" [ 12'3" [ 11'9" [ 11'3" [10' 10" | 10'6" [ 10'2" [ 9" 10" | 9'7" | 9'4" | 9'1"
16'8" | 15'9" |14'11"| 14'3" | 13'8" | 13'2" | 12'9" [ 12'2" | 11'8" [ 11"3" [10"10"| 10'6" | 10'2" | 9'10" | 9'7" | 9'4" | 9'1" | &' 11"

14'7" |1 14'0" | 13'6" | 13'1" | 12'8" | 12'1" [ 11"7" | 11'2" [10'10"| 10'5" [ 10'2" [ 9'10" | 9'7" | 9'4" | 9'1" | 810" | 8'8"

13'3" |12'10"| 12'5" |11"11"| 11'6" [ 11"1" [ 10'9" [ 10'5" [ 10"1" | 9'9" | 9'6" | 9'3" | 9'1" | 810" | 8'8" | 8'6"

121 [ 119 | 114 |10 [ 107 | 104 [100" | 99" | 96" | 93 | 90 |810' | 87 | 85 | 83"

111" [10'9" [ 10'6" [ 10'2" [ 911" | 9'8" | 9'5" | 9'2" | 9'0" | 8'9" | 87" | 85" | 83" | 81"
103" 1 100" | 9'9" | 9'7" | 94" | 91" (811" | 89" | 86" | 84" [ 82" | 1" | 711"

97| 95|92 |90 |810"| 88" | 86" | 84" | 82" |80 [710"| 79"

91" | 811" | 89" | 87" | &5" [ &3" [ &1 [711" (710" | 78 | 77"

g'7" | 85" | 84" [ 82" (80 (71" 79" | '8 | T'6" | T'5"

g2 | g1 |71 |70 | 78 | 7 | e | T | 7R

A 0L A L A A T A A O A (R A S B A B A

3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.
4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.
5. Ifabox beam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
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Table 11. Maximum Allowable Spans for Single and Double Box Beam — 200 psf TL'.2345

Single Box Beam

Cant.

Deck Span (ft)

2

3

9

1

12

13

15

159"

139"

81"

74

70"

6'9"

6'3"

137

12'0"

78"

70"

69"

6'6"

6'1"

11'5"

10'6"

73

510"

94

6' 11"

58"

67"

56"

6 4"

54"

6'1"

52"

510"

57"

55"

Double Box Beam

Deck Span (ft)

1

2

3

4

5

6

7

9

10

1

12

13

15

251 Q"

19'10"

174

159"

Tes

13'9"

12'11"

15"

10'10"

10'4"

96"

810"

19'1"

174"

15'8"

1977

139"

12'10"

124"

10'10"

10'4"

9'10"

g7

15' 9"

144

137

12'9"

" 1"

114"

10'3"

9'10"

96"

83"

139"

12'5"

19"

12"

108"

99"

9'5"

g1

80"

11'5"

10" 11"

10'6"

101"

94

90"

g9

710"

10'2"

9'10"

96"

811"

88"

g5

I

94"

g1

87"

84"

g 1"

74

gg"

S| 1 psf=0.0479 kPa, 1 ft=0.305m, 1 in =25.4 mm

1. Loads used to produce the tables above are as follows: DL=10 psf, LL=40 psf, SL=150 psf. Live load deflection is limited to L/360, total deflection is limited to L/240,
where L is the span length.

2. Factored load combinations were determined as follows:
When LL < SL, the factored total load is 1.2DL + 1.6SL + 0.5 LL
When LL > SL, the factored total load is 1.2DL + 1.6LL + 0.5 SL
3. Grey areas in tables indicate instances where the joists back span is less than twice the cantilever distance or where the maximum joist span is exceeded.

4. Ifabox beam is supported by more than two posts, then its span selected above should be multiplied by 0.85 for a single box beam and 0.90 for a double box beam.

5. Ifabox beam is provided as an intermediate joist support, then its span selected above or modified by Note 4 should be multiplied by 0.60 for a “dropped” box beam
and 0.70 for a “flush” box beam.

7

70"

6'10"

68"
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6.3 Ledger Connection
6.3.1 The Track component of the New Castle Steel Deck Framing System may be used as the deck ledger to
the band joist of a building in accordance with IBC Section 1604.8.3 and when designed as specified in
IRC Section R507.1 and IRC Section R301.1.3.
6.3.1.1 Table 12 and Table 13 provide the spacing required to provide performance at least equivalent to the
lag screws found in IRC Table R507.9.1.3(1), in accordance with IBC Section 104.2.3,26 IBC Section
1604.8.3, IRC Section R104.2.2,%” and IRC Section R507.1, and in accordance with generally
accepted engineering practice.
Table 12. Fastener Spacings (in.) for Ledger Connection — 2-Screw Attachment
Unfactored : Maximum Deck Joist Spans'2456
Fastener | Total Loads | Ledger’ EEnEl B
g Material38 | Upto | Upto | Upto | Upto | Upto | Upto | Upto | Upto | Upto

(psf) 6 | 8 | 100 | 122 | 14 | 16 | 18 | 200 | 22
50 24 24 22 18 16 14 12 1 10
75 24 18 14 12 10 9 8 7 6

Simpsor_1 100 NCS Track, Sawn 18 14 1 9 8 7 6 5 5

Strong Tie 114" x 8" Lumber

SDS25200 125 ax (SG=055)| 14 11 8 7 6 5 4 4 4
150 12 9 7 6 5 4 4 3 3
200 9 7 5 4 4 3 3 2 2

(e BT (=) (ol e s (SO

Sl 1in=25.4 mm, 1 psf = 0.0479 kN/m2
1.

Based on |
duration fo

Fasteners

Fastener s
Fasteners

See Table

Solid sawn band joists shall be SP (specific gravity of 0.55).

A maximum /2" structural sheathing may be installed between the ledger and the band joist.

Solid sawn band joist shall be of sufficient depth to accommodate the fastener spacing detailed in Section 9.

load duration, Cp, of 1.15 for snow load conditions. Wet service factor, Cw, of 0.7 has been applied as well. Spacing may be adjusted by the applicable load
r other conditions as specified in the NDS.

are required to have full thread penetration into the main member. Minimum fastener length to be used is 2".

pacing is based on published design values from approved agencies.
shall installed as detailed in Section 9.

1 for specifications.
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Table 13. Fastener Spacings (in.) for Ledger Connection — 3-Screw Attachment

Unfactored : Maximum Deck Joist Spans'2456
Fastener | Total Loads | Ledger’ B Lol
9 Material38 | Upto | Upto | Upto | Upto | Upto | Upto | Upto | Upto | Upto
(psf) 6 | 8 | 100 | 122 | 14 | 16 | 18 | 200 | 22
50 24 24 24 24 24 21 18 16 15
75 24 24 22 18 16 14 12 11 10
Simpsor_1 100 NCS Track, Sawn 24 21 16 14 12 10 9 8 7
Strong Tie 14" x 8" Lumber
SDS25200 125 4 X (SG=055) | 22 16 13 11 9 8 7 6 6
150 18 14 1 9 8 7 6 5 5
200 14 10 8 7 6 5 4 4 3

Sl 1in=25.4 mm, 1 psf = 0.0479 kN/m2

1. Based on load duration, Cp, of 1.15 for snow load conditions. Wet service factor, Cu, of 0.7 has been applied as well. Spacing may be adjusted by the applicable load
duration for other conditions as specified in the NDS.

Fasteners are required to have full thread penetration into the main member. Minimum fastener length to be used is 2".
Solid sawn band joists shall be SP (specific gravity of 0.55).

Fastener spacing is based on published design values from approved agencies.

Fasteners shall installed as detailed in Section 9.

A maximum /2" structural sheathing may be installed between the ledger and the band joist.

See Table 1 for specifications.

Solid sawn band joist shall be of sufficient depth to accommodate the fastener spacing detailed in Section 9.

(e BT (=) (ol e s (SO

6.4 New Castle Steel Post (NCS Post)

6.4.1 New Castle Steel Posts were evaluated under compressive loads in accordance with AlISI S100 Section

E2.

6.4.1.1 Allowable compressive loads at various heights are provided in Table 14.

Table 14. Allowable Compressive Loads (Ib) for NCS Posts

NCS Post Height (ft)
Component

8 9 10 1 12 13 14 15

NCS Post 76,500 75,500 74,000 72,500 71,000 69,000 67,500 65,500

SI1t=0.305m, 11b=4.448N
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6.4.2 New Castle Steel Posts were evaluated under compressive loads in accordance with AISI S100 Section
F3.2.
6.4.2.1 Allowable lateral loads at various heights are provided in Table 15.
Table 15. Allowable Lateral Loads (Ib) for NCS Posts
NCS Post Height (ft)
Component
8 9 10 11 12 13 14 15
NCS Post 1,505 1,340 1,205 1,095 1,005 925 860 805
SI1ft=0.305m, 11b=4.448N

6.5 NCS Deck Framing System - Lateral Performance

6.5.1 New Castle Steel Deck Framing System has sufficient lateral strength to resist wind events and dynamic
lateral live loads from occupants over the range of deck dimensions in the span tables shown in Section
6.2.

6.5.2  Lateral pushover response of New Castle Steel Deck Framing System with gravity loads present on deck
was analyzed with accepted engineering principles with the fundamental performance properties
calculated in accordance with AlSI S100.

6.5.2.1 Analysis considered a two-post deck with the maximum joist span and maximum joist cantilever,
maximum beam span with no cantilever, and both single and double box beam. See Table 16 for
deck dimensions.
Table 16. NCS Deck Dimensions used in Lateral Performance Analysis
Single Box Beam Deck Dimensions Double Box Beam Deck Dimensions
Deck Load
(psf) Deck Width Deck Length | Joist Cantilever |  Deck Width Deck Length | Joist Cantilever
(ft) (ft) (ft) (ft) (ft) (ft)
50 1017 22 6 13.33 22 6
75 9.42 22 6 12.42 22 6
100 8.58 21 6 11.25 22 6
125 7.75 19 6 10.92 19 6
150 7.08 18 6 10.00 18 6
200 6.33 16 6 8.92 16 5
SI 1 ft=0.305m, 1 psf = 0.0479 kPa

Report Number: 2406-118 New Castle Steel® Deck System

Information contained in this report was developed using report holder's confidential intellectual property (IP) and trade secrets (TS),
which is protected by Defend Trade Secrets Act 2016, © DrJ Engineering, LLC

Subject to Renewal: 01/01/27

Page 21 of 64


https://www.drjcertification.org/cornell/intellectual-property
https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted

ﬂCBI

)
6.5.2.2 See Table 17 and Table 18 for the maximum lateral load applied to the above New Castle Steel Deck
Framing System.
Table 17. Single Box Beam NCS Deck System Lateral Performance
Total Load (Gravity) on NCS Deck (psf)
50 75 100 125 150 200
peck M M M M M M
Height ax ax ax ax ax ax
Load Deck Load Deck Load Deck Load Deck Load Deck Load Deck
Defl. Defl. Defl. Defl. Defl. Defl.
per Post (in) per Post (in) per Post (in) per Post (in) per Post (in) per Post (in)
(Ib) (Ib) (Ib) (Ib) (Ib) (Ib)
6 658 0.31 498 0.23 502 0.22 629 0.26 717 0.29 766 0.29
8 544 0.56 442 0.45 454 0.45 542 0.52 571 0.53 602 0.54
10 463 0.89 392 0.75 404 0.77 470 0.87 471 0.85 489 0.85
12 402 1.32 349 1.16 358 1.19 403 1.30 397 1.27 407 1.27
SI: 1in =25.4 mm, 1 ft = 0.305 m, 1 psf = 0.0479 kPa, 1 1b = 4.448 N
1. Values in table based on nominal strengths to approximate the failure lateral load.

Table 18. Double Box Beam NCS Deck System Lateral Performance’

Total Load (Gravity) on NCS Deck (psf)

50 75 100 125 150 200
pec M M M M M M

Height ax ax ax ax ax ax
Load Deck Load Deck Load Deck Load Deck Load Deck Load Deck
Defl. Defl. Defl. Defl. Defl. Defl.
per Post (in) per Post (in) per Post (in) per Post (in) per Post (in) per Post (in)

(Ib) (Ib) (Ib) (Ib) (Ib) (Ib)
6 858 0.30 755 0.26 788 0.27 907 0.30 1003 0.32 1138 0.36
8 700 0.56 642 0.52 670 0.53 748 0.58 815 0.63 903 0.68
10 590 0.93 553 0.88 573 0.90 630 0.98 676 1.04 738 112
12 506 1.38 477 1.32 492 1.38 534 1.49 568 1.58 613 1.68

Sl:1in=25.4mm, 1 ft=0.305m, 1 psf=0.0479 kPa, 1 |b = 4.448 N
1. Values in table based on nominal strengths to approximate the failure lateral load.
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6.5.3 Lateral force generated by occupants varies depending on the natural frequency of the deck and the
swaying frequency of the occupants.

6.5.3.1 Occupant frequency (i.e., from dancing at parties) ranges from 1 to 3 Hz.8

6.5.3.2 If occupant-induced frequency is close to the structure’s natural frequency, lateral forces generated
may be in the range of 3% to 7% of the occupant weight.2°

6.5.3.3 Approximated natural frequency of NCS Deck System and maximum dynamic lateral live load is
provided in Table 19.

Table 19. Single Box Beam NCS Deck System Dynamic Lateral Performance’

Total Load (Gravity) on NCS Deck (psf)
50 75 100 125 150 200
peck M M M M M M
Height ax. ax. ax. ax. ax. ax.
b it Lateral bl Lateral b it Lateral b it Lateral bl Lateral bl Lateral
Freq., F Freq., F Freq., F Freq., F Freq., F Freq., F
wa(Hz) | "o | wn(Hz) | T2 | wn(Hz) | TN | wa(Hz) | O | wa(Hz) | Or€ | wn(Hz) | OrCe
(Ib) (Ib) (Ib) (Ib) (Ib) (Ib)
6 2.3 67 2.0 258 1.8 183 1.8 187 1.8 187 1.8 207
8 1.5 48 1.3 49 1.2 53 1.2 55 1.2 57 1.2 59
10 1.1 30 1.0 37 0.9 41 0.9 43 0.9 45 0.9 46
12 0.9 25 0.7 33 0.7 37 0.7 39 0.6 41 0.6 42
SI: 1in =254 mm, 1 ft=0.305m, 1 psf = 0.0479 kPa, 1 lb = 4.448 N
1. Values in table based on nominal strengths to approximate the failure lateral load.

6.6  Rail post connection using NCS Railing Post Base plate installed onto structural plastic blocking is capable of
resisting a 500 Ib force applied to the top of the rail post.

6.6.1 Rail post height shall be 36" in height maximum.
6.6.2 For use in accordance with IBC, maximum post spacing shall be limited to 6' o.c.

6.6.2.1 Exception: in Group 1-3, F, H, and S occupancies, for areas that are not accessible to the public,
and that have an occupant load less than 50, maximum post spacing shall be limited to 8' o.c.

6.6.3 For use in IRC (one and two-family dwellings), maximum post spacing shall be limited to 8' o.c.
6.7 NCS Stringers (and NCS Stair Straps) are sufficient to carry 40 psf live load per stair run at 12" o.c. spacing.

6.8  Where the application falls outside of the performance evaluation, conditions of use, and/or installation
requirements set forth herein, alternative techniques shall be permitted in accordance with accepted
engineering practice and experience. This includes but is not limited to the following areas of engineering:
mechanics or materials, structural, building science, and fire science.

7 Certified Performance®°

7.1 All construction methods shall conform to accepted engineering practices to ensure durable, livable, and safe
construction and shall demonstrate acceptable workmanship reflecting journeyman quality of work of the
various trades.?'

7.2  The strength and rigidity of the component parts and/or the integrated structure shall be determined by
engineering analysis or by suitable load tests to simulate the actual loads and conditions of application that

occur.%?
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8.1  New Castle Steel Deck Framing System complies with the following legislatively adopted regulations and/or
accepted engineering practice for the following reasons:

8 Regulatory Evaluation and Accepted Engineering Practice

8.1.1 Design capacities for the New Castle Steel Deck Framing System, joist and box beams, were determined
in accordance with AISI S100 as specified in IBC Section 2204.1.33

8.1.2 Maximum spans were calculated in accordance with accepted engineering practices.

8.2  Any building code, regulation and/or accepted engineering evaluations (i.e., research reports, duly
authenticated reports, etc.) that are conducted for this Listing were performed by DrJ, which is an [SO/IEC
17065 accredited certification body and a professional engineering company operated by RDP or approved
sources. DrJ is qualified34 to practice product and regulatory compliance services within its scope of
accreditation and engineering expertise,3° respectively.

8.3  Engineering evaluations are conducted with DrJ’s ANAB accredited ICS code scope of expertise, which is also
its areas of professional engineering competence.

8.4  Any regulation specific issues not addressed in this section are outside the scope of this report.

9 Installation

9.1 Installation shall comply with the approved construction documents, the manufacturer installation instructions,
this report, and the applicable building code.

9.2 Inthe event of a conflict between the manufacturer installation instructions and this report, contact the
manufacturer for counsel on the proper installation method.

9.3 Installation Procedure
9.31 Approved New Castle Steel Deck Framing System fasteners:

9.3.1.1 Note: any fasteners with performance equivalent (or better) to the fasteners specified herein may be
permitted.

9.3.1.2 Decking to metal fasteners shall be evaluated for wind uplift capacity.
9.3.1.2.1 Contact fastener manufacturer for more information.
9.3.1.3 Metal-to-Metal Attachment:
9.3.1.3.1 Simpson Strong-Tie XEQ34B1016
9.3.1.3.2 ITW Buildex Teks Select™ P/N 1076000 (#10-#16 x 3/4" HWH Teks 3)
9.3.14 Decking-to-Metal Attachment:
9.3.1.4.1 Face Attachment:
9.3.14.11 FastenMaster® Cortex Driller™
9.3.1.4.1.2 DeckFast® Metal 410 SS with Epoxy Coating
931413 Simpson Strong-Tie Quik Drive DCSD238 (xxxx)3
9.3.14.2 Hidden Fasteners:
9.3.1.4.21 Trex Elevations® Universal Hidden Fasteners
9.3.14.22 CAMO Wedge Metal
9.3.2  New Castle Steel Post to Foundation:

9.3.21 New Castle Steel’s proprietary post base plate shall be installed onto the foundation using four /2" x
6" concrete anchors.

9.3.2.2 NCS Post shall be cut to the required length prior to installation onto the post base.
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9.3.2.3 Pre-drill two 3/16" holes through the NCS Post and post base on each side.

9.3.2.3.1 Holes shall be along the centerline of post.

ﬂCBI

9.3.2.3.1.1 First hole shall be 1'/2" from the base, and the second hole shall be 5" from the base.
9.3.2.31.2 Fasten the NCS Post to the post base with the provided /4" x 1'/s" screws.

9.3.2.3.1.2.1 Screws shall not be over-fastened.

9.3.24 Secure post cap to the top of the NCS Post with exterior grade sealant.

9.3.2.5 See Figure 10 for details.

Figure 10. NCS Post Base Installation
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9.3.3  Joists may bear on the top flange of the box beam (dropped beam construction) or joists may be fastened

to the face of the box beam (flush beam construction).
9.3.3.1 See Table 20 for details.

9.3.3.2 Details for “flush beam construction” are shown in Figure 11 and Figure 12.
9.3.3.3 Details for “dropped beam construction” are shown Figure 13 and Figure 16.

Table 20. Component Fastening Schedule Metal-to-Metal'23

Connection Fasteners
15/s" joist to dropped box beam (1) #10 screw from joist bottom flange to dropped beam top flange
15/s" joist to flush box beam Simpson 16-gauge L70 angle bracket with (8) #10 screws
0 . (1) #10 screw into top and bottom flange of 15/s" joist + Simpson 16-gauge L70
15/s" joist to continuous track/ledger angle bracket with (8) #10 screws

1%/g" joist to continuous track (front plate)

(1) #10 screw into top and bottom flange of 15/s" joist

Non-Hurricane Zone: (1) #10 screw from blocking bottom flange to dropped beam top flange

Joist blocking to dropped box beam

Hurricane Zone: (4) #10 screws from blocking bottom flange to dropped beam top flange

2. Quantity of fasteners indicated for Non-Hurricane Zone is based on the following parameters:
a. K:=0.90,Ka=1.0,Ky=0.85 V=90 mph, I =1.00

3. Quantity of fasteners indicated for Hurricane Zone is based on the following parameters:
a.  K;=0.90, Kx=1.0, Ka=0.85, V=90 mph, | = 1.00

Joist blocking to 15/" joist Simpson 16-gauge L70 angle bracket with (8) #10 screws
15/g" joist to continuous track (outer rim) #10 screw from joist bottom flange to dropped beam top flange
Sl:1in=254mm

1. Fasteners shall be #10 x 3/s", 16 threads per inch, #2 drill point, corrosion-resistant, self-drilling, self-tapping hex head screws.
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Figure 11. Joist to Box Beam Construction Detail — Flush Beam Scenario
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Figure 12. Joist to Box Beam Construction Detail — Sharing Flush Beam Scenario
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Figure 13. Double Box Beam to Un-notched Wood Post Detail — Dropped Beam Construction
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Figure 14. Box Beam to Notched Wood Post Detail — Dropped Beam Construction
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Figure 15. Single Box Beam to New Castle Steel Post Detail — Dropped Beam Construction
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Figure 16. Double Box Beam to New Castle Steel Post Detail — Dropped Beam Construction

9.34 Box beams may be attached to un-notched wood support posts as detailed in Figure 13 using Simpson
Strong-Tie AC4, AC6, LPC4, or LPC6 post brackets.

9.3.4.1 Wood support posts are outside the scope of this report.

9.34.2 Single box beams may be attached to notched wood as shown in Figure 14. The wood support posts
shall have a published specific gravity of 0.50 or greater. Wood support posts performance are
outside the scope of this report. See Table 21 for installation details.

Table 21. Single Box Beam to Notched Wood Support Post Fastening Schedule'?

Location Fastener

Non-Hurricane Zone (2) /2" diameter, 8" long A307 carriage bolts

(4) 12" diameter, 8" long A307 carriage bolts and (2) Simpson MSTA18 post to beam connectors. Each
Hurricane Zone Simpson MSTA18 connector shall be fastened to box beam with (5) #10 screws and fastened to wood
support post with (20) 10d nails.

Sl:1in=254mm
1. Wood support post shall have a published specific gravity of 0.50 or greater.
2. Unless noted otherwise, fasteners shall be self-drilling, self-tapping hex head screws.

Report Number: 2406-118 New Castle Steel® Deck System Subject to Renewal: 01/01/27
Information contained in this report was developed using report holder's confidential intellectual property (IP) and trade secrets (TS), Page 30 of 64
which is protected by Defend Trade Secrets Act 2016, © DrJ Engineering, LLC



https://www.drjcertification.org/cornell/intellectual-property
https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted

‘ANSI National Accreditation Board
ACCREDITED

PRODUCT CERTIFICATION
B0DY

9.3.5  Joist splice over dropped beam details are shown in Figure 17.
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Figure 17. Joist Splice Over Dropped Beam Details
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9.3.6  Joist blocking is required every other bay above dropped beams for all joist spans and every bay at joist
mid-span for joist spans greater than 8'.
9.3.6.1 Joist blocking members are fabricated from 15/s" joists.
9.3.6.2 All joist blocking shall be installed with angle brackets. See Figure 18 for joist blocking details.

e

- _Midspan blocking -
ﬁ"ﬁ[‘_{& at every bay H‘H“‘x
[:*%H Blocking at =
every otherbay - [
= T = FQ‘ [ah:., - : f:b‘ ‘IR:‘H"-;‘- o
> ' ==
; —
e - f-"-‘.';.‘. - |.. o
2) Teks Select or XE
Deckboaras STV Hoxs Goom)
self-drilling self-drilling fastener
fastener TYP. / /thru beam
I ) f —— |

E
. ©
M
o
o
\ = \
NCS joist block
over beam every other bay. Double box beam — Dropped
Use NCS joist «— scenario
for blocking, L70Z or equivalent 3
or integrated flange.

Figure 18. 15/8" Joist Blocking Details
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9.3.6.3 New Castle Steel Adjustable Blocking may be used alternative to the 15/s" joist blocking.
9.3.6.3.1 Installation shall be as shown in Figure 19.

i!-ﬁ i’! CS::',*:,.;/

| ral
“ Install 174" above L E
~ bottom return~_ 3

s

NCS beam
adjustable blocking

NCS joist
NCS joist NCS
Adjustable adjustable blocking
blocking /
2 screws thmugl\ e
Bottom flange bottom flange -
7 of joist into beam at 3 =
every other bay
= —_— s :.\\
It ,
SECTION A-A L /’\‘\/
Adjustable Mid-Span Blocking NCS beam i
v
SECTION B-B

Beam Blocking

Figure 19. Adjustable Blocking Details
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9.3.64 Trex Rain Escapes® may be used with New Castle Steel Adjustable Blocking, with an alternative
installation detail.
9.3.6.4.1 Installation shall be as shown in Figure 20.
Q‘ Blocking set
' at angle
NCS joist TYP.
L70Zor —<_

NCS track
equivalent TYP.

rim joist cap

“\

) Teks Select™ or XEQ #10 x 3/4" (1.9 cm)
self-drilling fastener TYP.

Teks Select or

XEQ #10 x 3/4" (1.9 em)

self-drilling fastener TYP.

NCS
beam cap
NCS track | | |
rim plate | l‘ ‘I
|
" ||
|
| |
Lol
| |‘ ‘I Support post
|
| |
| |
L70Z or equivalent TYP.
B ] A
(]
@
5
]
Y
e - % (]
£Eo ¥
T wr (TR I 1
- g o
Q'E Q
: k=
N
Box beam —

Dropped scenario

Teks Select or
XEQ #10 x 3/4" (1.9 cm)
self-drilling fastener

(1 at each joist,
SECTION A-A 2 at each block above
all dropped beams)

Figure 20. Trex Rain Escapes Blocking Details
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9.3.7  Joist Perforations:

9.3.7.1 In accordance with |RC Section R505.2.6, perforations in the web of joist members shall comply with
the conditions as prescribed in Section A4.5 of AlSI S230.

9.3.7.2 Perforations not in compliance with the conditions as prescribed in Section A4.5 of AISI S230 shall
be:

9.3.7.2.1 Reinforced in accordance with the provisions of Section A4.6 of AISI S230, or
9.3.7.2.2 Patched in accordance with the provisions of Section A4.7 of AISI S230.
9.3.7.3 See Figure 21 for details.

3" (7.6 cm) max

18" | - -
3" (7.6 cm) max (457 cm) max
I | =
18" J e
C/Lof (457 cm)max 7 1
= beam g - I
S A 3" (7.6 cm) dlameter max
187 \ s
" 457 Holes not permitted within 18" (45.7 cm)
3" (76 cm) max ¢ cm) m e of load bearing point
~ P Box beam — Dropped scenarlo
e
T
A Access hole
C/Lof <1~
Jolst -
NCS Jolst ™
>
Figure 21. Joist Perforation Details
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9.3.8 Rail Post Attachment:

9.3.8.1 Rail posts are attached to steel deck framing system as detailed in Figure 22 through Figure 24.

L70Z or

=
%equivalent
TYP.

1" «—
(2.5 cm) Rail post

(2)1/72" x 6"
(1.3 cm x15.2 cm)
carriage bolts

\‘\‘ i i

track rim joist cap
NS DETAILA
track railing blocks Rail post mounting bolt pattern

NCS Jolst Teks Select™ or
NCS track \ XEQ #10 x 3/4"
ralling block ’ (1.9 cm) self-drilling
\ I fastener TYP.

Il - Rall post

L70Z or
equivalent TYP.

4
-
SO —— S .
I

I See DETAILA
/ for bolt pattern

_______ _r\
f il
— o | -~ NCS track rim

|
|
[
|
|
|
|
|
|
|
|
|
[
|
|
! — |
|
|
[
|
|
|
[
|
|
|
|
|
|
|
i

NCS track
ralling block

I r e Jolst cap

12" (30.5 cm) Block

NCS Jolst

1 Secure post to rim Jolst
I with (2) 1/2" x 6"

[ (1.3emx15.2 cm)

I carrlage bolts

_ﬂ_g________

i
H
H
i

™ Secure track rim Jolst cap

L I using Teks Select or XEQ

I #10 x 3/4" (1.9 cm) self-drilling
I fastener thru top and bottom

I of track @12" (30.5 cm) O.C.

I along span of Jolst

j=nm s
—————— e ——————————
il

x
I
I
|

)
NCS track
ralling block

Figure 22. Rail to Post Installation Details — Inside Rail Post Attachment at Rim Plate
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Rail post

N

%

track rim plate

.

NCS track
railing blocks .

Rail post

> |19
(4.8 cm)

Joist block entire
width of bay

(2)1/2" x 6"
(1.3cmx 15.2 cm)
carriage bolts

R Y S
P
-

Kx:a

Beam cap

> €

(2.5 cm)

NCS track rim joist cap DETAILB

Rail post mounting bolt pattern

NCS track

Teks Select™ or XEQ #10 x 3/4" (1.9 cm) railing block

self-drilling fastener TYP. Secure track rim joist cap
using Teks Select or

NCS joist XEQ #10 x 3/4" (1.9 cm)

NCS joist . . | self-drilling fastener
\\ [ ] | thru top and bottom of track
} } I I @12" (30.5 cm) O.C. along
| L Ll ” span of joist
- kg
|| e oo ga-dll| |
\ \ \ I [
\ \ I I
} ! ﬁ | H\ NCS track
| | | ] I rim joist cap
| [ L70Z or I I I "
NCS track L | equivalent | | H/ Rail post J
railing block Ll TYP. I : : 3
\ \ \ I I @
} } ; I I P
I | T :
NCS \ \ 1 I H o
| | | ] I Secure post to rim [
‘ ‘ [ I I joist with 1/2" x 6" 5
} } } ! ! (13 cmx15.2 cm) =
| | | carriage bolts
| S R g
1l = |
o P ———— See DETAILB for
| =il | i o H bolt pattern
| IL_mm I h
I == £
o il o ol o
et WO A Ty . B
Joist block
entire width of bay Teks Select or XEQ #10 x 3/4" (1.9 cm)
self-drilling fastener TYP.
NCS track rim plate
Figure 23. Rail to Post Installation Details — Inside Rail Post Attachment at Corner
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NCS track rim plate

NCS track
railing block

~__Joist block entire s
width of bay

— NCS joist

Teks Select™ or
XEQ #10 x 3/4"

(1.9 cm) self-drilling
fastener TYP.

NCS track
/railing block

ﬂCBI

(1.3cmx 15.2 cm)

|

|

} (2)1/2"x 6"

} carriage bolts

1
(2.5 cm)

DETAILA

Rail post mounting bolt pattern

NCS joist \

= i3 faui=
=] E @ =
il == it
\ L70Z or
equipment
s TYP. el
=] \ B
7 — ]
(0] o o (o] o
” /S o N
TEKS Select or See DETAIL A fof Rail past Joist block
XEQ #10 x 3/4" (1.9 cm) bolt pattern entire width
of bay

self-drilling fastener at
each end of block

NCStrack rim plate

Secure post to rim joist with
(2)1/2"x6" (1.3cm x 15.2 cm)

carriage bolts

Figure 24. Rail to Post Installation Details — Inside Rail Post Attachment at Rim (Front) Plate
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9.3.8.2.1 A 4/2" by 4/2" by /4" thick aluminum post base plate shall be anchored to structural plastic
blocking with four (4) 6" long Simpson Strong-Tie SDWS Timber Screws.

9.3.8.2 Alternatively, railing posts may be installed in accordance with the following.

9.3.8.2.1.1 Plastic blocking shall meet the minimum properties as described in Table 22.
9.3.8.2.1.11 Equivalent or higher performing structural plastic products may be permitted.
9.3.8.2.1.1.2 See Table 22 for the required minimum properties of the structural plastic material.

Table 22. Component Fastening Schedule Metal-to-Metal

Property Value/Units
Density (Specific Gravity) 54 pcf (0.86)
Flexural Strength 1,355 psi
Flexural Modulus (Secant, at 1% Strain) 96,000 psi
(Parallel to Grain) 1420 psi
Compressive Strength
(Perpendicular to Grain) 650 psi
Compressive Modulus (Parallel to Grain) 51000 psi
Coefficient of Thermal Expansion 5.5x105in./in./ °F
Screw Withdrawal 646 Ib
Brittleness No break at -40° F
Hardness-Shore D 80
SI: 1 pef = 16.02 kg/m, 1 psi = 0.0069 MPa, 1 in.fin./ °F = 1.8 mm/mm/ °C, 11b = 4.45N

9.3.8.2.1.2 Dimensions of the plastic blocking shall be 17/s" thick, 8" deep, and shall be of sufficient
length to span across to the next joist.

9.3.8.2.1.21 Plastic blocking shall be framed into adjacent joist webs with Simpson Strong-Tie L70
angles (both faces, both sides) with eight (8) #10 x 1'/2" Simpson Strong-Tie SD
connector screws.

9.3.8.2.1.2.2 Details of the connection are shown in Figure 25 through Figure 27.
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Step1,2,3:

Install the post block inside
the rim joist, following steps 1,
2,and 3 (on page X) of the
post at the side of the rim joist
installation instructions.

]
Step 6:

Step a: Once the decking is installed,

Screw the block into Lnsta'i:vh:ang :?ei::ogt i
Step 5: place with a self-tap- PP d
Cut the post block to fit ping screw at the
between the first and second top and bottom ¢
Joist. Install an L70 on each every 6 inches.
end and secure the L70 to O

the post block with #10 SDS

connector screws and

self-tapping screws into

metal. Make sure the block is

spaced according to the °

handrail post pattemn. P O O

Figure 25. Rail to Post Installation Details — Surface Mount Post at Corner with Drop Beam
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Step 2:
Assemble the
beam according
to the installation
drawings on
page 61.
Step 3:
Step 3: Cut the post block to fit
between the first and second
joist and attach an L70Z on each
end of the block. Use #10 5D5
connector screws and self-tap-
ping screws to secure the L70Z
to the post block. Ensure the
block is spaced correctly
according to the handrail post
bolt pattern.

Step 4:

Once the decking is
installed, secure the
handrail post using
approved screws.

O

O 4

Step 1:

CBI

Before installing the
flush beam, determine
handrail post placement
and slide the appropri-
ate number of post
blocks into the channel
of joists. Once in place,
sacure the blocks by
using a screw through
the web of joists.

Figure 26. Rail to Post Installation Details — Surface Mount Post at Side with Flush Beam
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Step 4:
Once you have determined the exact

placement of the posts, install two rail

post blocks between the rim joist and
the second joist using Simpson L70Z
hangers. Fill all holes with L70Z and
use #10 5D5 connector screws to
secure to the post blocks. Use

self-tapping screws to attach to metal.

Ensure that the center of the post
blocks line up with the handrail balt
pattern.

Je

— Step 2
Install joist with
rail block facing
outward.

[N

Step 5:
After installing
pre-drill a pilot
decking, rim jo
post blocks. En

installation screws are in the center

“‘E of the blocks. \

Step 1:

Before installing the
side rim joist, slide the
appropriate number of
post blocks into the
channel of joist.
Determine handrail post
placement and secure
block with one screw
through the web of
Joists,

— Step 3:
Install the track over the outside
of the joists and secure it with
one screw at the top and bottom
every 12",

the decking,

hole through the
ist assembly, and
sure that the post

.

o

Step 6:

Install surface mount r—

posts u

approved screws Q

/

sing

(refer to the
appropriate page for

the list
SCIEWS.

of approved

Figure 27. Rail to Post Installation Details — Post Blocks at Side Rim Joists
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9.3.9 New Castle Steel Joists are attached to continuous track/ledger and/or continuous track (front plate).
9.3.9.1 The connections shall be as shown in Figure 28.

<3
, notch
track Simpson Strong Tie®

L70Z,7" (178 cm)
L-Bracket

Track _-°
(front rim plate)

#10 x 374"
Selftapping screw

Figure 28. Joist to Track/Ledger and Joist to Track (Front Plate) Connection Details

9.3.9.2 Joist connection to a curved front track rim plate shall be as shown in Figure 29.
9.3.9.21 Relief cut shall be as indicated in Table 23.

NCS joist —__| N

Relief cut.
See Relief Cut
Schedule below.

Teks Select™ or XEQ #10 x 3/4" (1.9 cm) /
self-drilling fastener top and bottom of
rim track thru joist

/
NCS track rim plate

Figure 29. Joist to Curved Track/Rim (Front) Plate Connection Details
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Table 23. Relief Cut Schedule’

Radius of Curved New Castle Steel Track Rim Plate Relief Cut
3'0"to 5' 11" (91.4 cm to 180.3 cm) 2"(5.1cm)
5'11"to 8' 11" (180.3 cm to 271.8 cm) 4" (10.2 cm)
8'11"to 11" 11" (271.8 cm to 363.2 cm) 6" (15.2 cm)
11' 11" to 14' 11" (363.2 cm to 454.0 cm) 8" (20.3 cm)
14' 11" and above (454.0 cm) 10" (25.4 cm)
SI: 1in = 25.4 mm
1. Decking to metal fasteners shall be evaluated for wind uplift capacity.

9.3.10 Continuous track/ledger may be attached to existing 2" nominal lumber band joist with Simpson Strong-Tie
SDS Heavy-Duty Connector Screw SDS25200.

9.3.10.1 The existing band joist shall have a published specific gravity of 0.55 or greater.
9.3.10.2 See Table 12 and Table 13 in Section 6 for continuous track/ledger fastening schedule.
9.3.10.3 See Figure 30 and Figure 31 for installation details.
9.3.10.3.1 Exterior wall sheathing shall be a maximum of /2" plywood or Oriented Strand Board (OSB).
9.3.10.3.1.1 Sheathing shall be independently fastened to rim plate.

9.3.10.3.2  Minimum edge distance from the top and bottom fasteners to the edge of the wood rim plate
shall be 1/2".

9.3.10.3.3 When two rows of SDS2500 screws are used, minimum vertical distance between the rows of
the fasteners shall be 4".

9.3.10.34 When three rows of SDS2500 screws are used, minimum vertical distance between the rows of
the fasteners shall be 2".

9.3.10.3.5  Middle row of screws shall be offset horizontally from the top and bottom rows of screws by 1'/>".
9.3.10.3.6  There shall be no air gap between steel track ledger and wood sheathing or rim plate.

Ledger track Ledger track

1/4” SDS screw

Figure 30. 2-Screw (Left) and 3-Screw (Right) Ledger Connection
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Existing wall

Existing subfloor

N

ﬂCBI

Siding

Flashing TYP.

Washer

See NCS ledger
I chart for size,
/ quantity, and lag

/ screw spacing

|

Rim timber
/ S N A
\ pa \
L4
Existing floor joist

N

\ equivalent TYP.

NCS joist

NCS track ledger

Figure 31. Ledger Connection Details

Attach ledger/track.

9.3.11 Deck framing anchorage for lateral load shall comply with IBC Section 1604.8.3, IRC Section R301, and

IRC Section R507.9.1.3.

9.3.12 Deck boards shall be positively fastened to each joist using the appropriate fasteners specified in Section

9.3.1.
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12" (30.5 em) O.C.
stening if railing
is present

24" (60.9 cm) O.C.
Fastening if railing
is present

Teks Select™ or
XEQ #10 x 3/4" (19 cm)
self-drilling thru border cap

and rim joist

MNCS track
rim joist cap

|
Notch NCS
| track and flange -
| I | around joist )})’
| MNCS track
II double border cap Teks Select™ orXEQ #10 x 3/4" (L9 cm) self-drilling fastener TYP.
NCS track top and bottom @ 12" (30.5 cm) O.C. along span of joint
Il rim plate Border planks
NCS joist \
Deck board:
N Y
¥ 3 -
—
NCS track —
double border cap |
Border Iplanks. L70Z or equivalent TYP.
|
71/4" (18.4 cm) for [ NCS joist
double plank border +— \ ! T~ .
|
12" (3.8 cm) for v
single plank border I|
Diagonl plank\* i Add 2 joist and 1 track
I Y y for double border - .
= (20.3 em) (20.3 cm)
NCS track rim
Single border joist cap
framing

L
I
( TNES track
rim plate
MNCS track

e

double border cap SECTION A-A

SECTION B-B

K\NCSjuist

Figure 32. Border Plank Framing Connection Details
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9.3.13.1 Breaker board framing details are shown in Figure 33 and Figure 34.

Breaker board

/ Deck boards
i §
[ |
[ ]
LY
i i Tl
Q H [+]
a By 5
= H"
a Single breaker cap
o | o
L70Z or equivalent TYR.
NCS Joist
NCS Jolst
a" |

(20.3 cm)

NCS track
single border cap
(If dlagonal decking)

Rail post

NCS track rim plate

Single breaker cap I

L]
Deck plank
NOTE: Drill /4" (0.6 cm) holes 1' (.3048 m) on centers
for enhanced dralnage along centerline of breaker cap.
Figure 33. Breaker Board Framing (Typical) Single Break
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Double break board
Deck boards Deck boards
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Double
break cap
PR T LF0Z or
equivalent TYP.
NCS Joist
NCS Joist
73/4" Double break cap
(19.7 cm)

NCS track
double border cap
(If dlagonal decking)

\

NCS Jolst

NCS
track rim plate

NCS Jolst
NOTE: Drlll 1/4" (0.6 cm) holes 1' (.3048 m) on centers
for enhanced drainage along centerline of break cap

Figure 34. Breaker Board Framing (Typical) Double Break
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9.3.14 NCS Stairs — Ladder Box:
9.3.14.1  An overview of stair assembly is shown in Figure 35.

Strap

NCS

stringer joist Stair box perimeter track

NCS
stringer track
Rail post

Figure 35. NCS Stair Overview
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9.3.14.2 Each stair tread substructure is comprised of NCS Joists sandwiched in between two NCS Tracks.

9.3.14.2.1 NCS Joists are spaced maximum of 12" o.c and are attached to the tracks with #10 x 3/4"
self-drilling screws (one at the top flange and one at the bottom flange). See Figure 36.

9.3.14.2.11 Joists shall be long enough to comply with the applicable building code for width of stair
treads.

9.3.14.2.2  Assemble enough to create a slope that complies with the applicable building code for stair rise.

‘ NCS Track

NCS Joist #10x 3/4"

Frame screw

Repeat, for the number of steps you need.

Figure 36. NCS Stair — “Stair Box Step”

9.3.14.2.3  Cut NCS Tracks into stringers that match the slope of the stairs.

9.3.14.2.3.1 Secure the top step to the outer rim joist or outer beam with two #10 x 3/4" self-drilling
screws in each cavity.

9.3.14.2.3.2 Attach the stringer to the ends with six #10 x 3/4" self-drilling screws.
9.3.14.2.3.3 Repeat for the subsequent steps.
9.3.14.2.34 See Figure 37.

i A
Top Stair H

-— Stringer Track '

#10x 3/4"
Frame screw

#10x3/4"
Frame screw

Figure 37. NCS Stair — “Ladder Box Step”
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9.3.14.2.3.5 For the bottom step, rip cut the “stair box steps” and secure the pieces to the desired height
of the bottom step.

9.3.14.2.3.5.1 See Figure 38.

Figure 38. NCS Stair — Bottom Step Assembly

9.3.14.2.3.6 Rip NCS Joists to the same profile as the stringer and secure the Stringer Joists to the
Stringer Tracks with #10 x 3/4" self-drilling screws (one at the top flange and one at the
bottom flange).

9.3.14.2.3.7 Reinforce the connection of the stair to the outer rim joist or outer beam with a Simpson
Strong-Tie, ST22 strap tie on each side of the stair.

9.3.14.2.3.7.1 The ST22 strap ties shall be attached to the stair stringer. See Figure 39 and Figure

40.
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Side view

Side view

Figure 39. NCS Stair — Stringer Connection Details
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Figure 40. NCS Stair — Additional Stair Stringer Details
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9.3.14.2.3.8 Details for a “center stringer”, where needed, are shown in Figure 41.

MNCS
tread support
track
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stringer
beam

Stringer joist

l - e = TYP. center
L R _" _‘_. ta- 4 ] i stringer configuration

DETAILE \ Hard surface - consult

your local building dept.

-1 Teks Select™ or
I. XEQ #10 x 3/4" (L9 cm)
J - self-drilling fastener fill
G : 6 holes min in star hangar
VB
Jo B
'd b
& e
j o
1

assembly

Teks Select™ or
XEQ #10 x 3/4" (L9 cm)
self-drilling fastener typ.

36"x1"(9L4 cmx 25 cm)
metal strap
£
e 9
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e (- __
'l' o \o
: \
H 72"
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/ ~ | |
te r 621" & |
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o
Fill min & holes /
M Center stringer beam NCS tread support track
Figure 41. NCS Stair — Stair Center Stringer Details
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9.3.14.3 Railing post attachment is detailed in Figure 42.

19"
Rail post —»| |« (4Bcm)
(2.5 em)
| y
“(‘*‘:‘7_""F DETAILB
r Rail post mounting bolt pattern

(2) 172" x 6" (1.2 cm x 15.2 cm) carriage bolts

.|| ¢

(25 cm)
s _g:i}{__ _
f !
DETAILD
Stringer Joist Track Screw
~
________ rI’r__“ﬁ L
Track e vy 1| Rail post
]
—~—, /T
1
1
1
1 Track
1 P_,..-F-""
1
1
: Joist
;---""'-'_'-'_'J
--"""H-T
1
I
]
1
% % '
O N E O
Joist
Figure 42. NCS Stair — Stair Railing Post Details
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9.3.15 NCS Stair — NCS Stringer
9.3.15.1 NCS Stairs using NCS Stringers are laid out as follows:
9.3.15.1.1 Exterior stringer pairs spaced 10" o.c.
9.3.15.1.2 Intermediate stringer pairs spaced 12" o.c.
9.3.15.1.3 A model of an NCS Stringer is shown in Figure 43.

Figure 43. NCS Stringer (Model)

9.3.15.1.4  NCS Stringers are built-up thin-walled steel member (ASTM A653, SS50 with a base metal
thickness of 0.060") comprising of two components: a U-shaped stepped and folded, and a
center stepped and folded piece with bent tabs that fit inside the U-shaped piece.

9.3.15.1.41 These two pieces are welded together at the horizontal and vertical seams (three 1'/2" long
welds on the horizontal and two 1'/2" long welds on the vertical).

9.3.15.1.4.2 NCS Stringers have 16 steps.
9.3.15.1.4.21 Each step has a rise of 6%/4" to 7'/4" (in '/s" increments), and a run of 10"/2".
9.3.15.1.4.2.2 Stringers may be cut down to the appropriate length.
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9.3.15.2 NCS Stringers are attached to the deck frame via NCS Stair Straps.
9.3.15.2.1 Details of the NCS Stair Straps are shown in Figure 44.

bt -l ~ Ay
. _ + + +
+ + +
L Y + + + + +
5T 044 e
1" «2Q -— —
I Downte Rzt e N /° + +
le K 4 +. -+ A
+ .
DOWN 90° R .03 z + + + +
hd + + D \° +
[=]
+ + - 3 .

Figure 44. NCS Stair Strap (Diagram)

9.3.15.2.2  NCS Stair Straps are fabricated from ASTM A653 SS50 grade steel with a base metal thickness
of 0.078".

9.3.15.2.3  The straps are fastened to the deck frame and stringer using Simpson Strong-Tie self-tapping
fasteners.

9.3.15.2.3.1 Eight (8) fasteners connect the strap to the deck.

9.3.15.2.3.2 Six (6) fasteners connect the strap to each side of the stringer.

9.3.15.2.3.3 Two (2) fasteners connect the strap to the bottom of the NCS Stringer.
9.3.15.2.4  NCS Stringers are anchored to the ground via NCS Railing Post Brackets.

9.3.15.2.4.1 NCS Railing Post Brackets are fabricated with ASTM A653 SS50 grade steel with a base
metal thickness of 0.25".

9.3.15.24.2 There are two brackets installed between each of the exterior stringer pairs, and fastened
with four #10 self-tapping screws per face (and per bracket).

9.3.15.24.3 The outermost bracket is bolted to a concrete pad with two /2" diameter anchor bolts.
9.3.15.244 Details are shown in Figure 45.
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Attach remaining
handrail brackets per
handrail bolting
pattern.

[l
/} —< - BRACKET

STRINGER
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= = WASHERS
(add washers
when necessary)

Figure 45. NCS Railing Post Bracket Installation with Ground-Level Anchorage

9.3.15.2.4.5 Stair tread material shall be notched around the raised tabs of the NCS Railing Post
Bracket as shown in Figure 46.

\

O
-

B

I

o o

-
I

Figure 46. Notched Stair Tread

9.3.15.2.4.6 Handrail post shall be installed using galvanized or stainless steel bolts, 3/g" x 1'/4"
(maximum), threaded into the raised tabs over stringer.

9.3.15.2.4.6.1 Threadlock or lock washers shall be applied to ensure bolt remains in place.

9.3.15.2.4.6.2 Holes may be drilled into stair tread material where required for the remaining fastener
slots on the handrail post base and fastened with 3/g" x 2" (minimum) galvanized or
stainless steel bolts as shown in Figure 47.
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Figure 47. Handrail Installation onto NCS Railing Post Bracket

9.3.16 New Castle Steel Decks may be grounded as shown in Figure 48.

Deck with Steel Post Deck with Wood Post
#6 Solid copper wire #6 Solid copper wire
(ground to post) (ground to NCS frame)

Steel post \ Grounding clamp Wood post\ / Grounding clamp

6' (1.83 m) Grounding rod 6' (1.83 m) Grounding rod

~

Figure 48. Deck Framing Detail — Grounding (Optional)

10 Substantiating Data

10.1 Testing has been performed under the supervision of a professional engineer and/or under the requirements of
ISO/IEC 17025 as follows:

10.1.1  Reports of engineering analysis in accordance with AISI S100 from approved source

10.1.2 Lateral strength structural analysis report of NCS deck system from approved source

10.1.3  Structural analysis report of rail post connection to structural plastic blocking from approved source
10.1.4  Structural analysis report of NCS Stair Stringer from approved source

10.2 Information contained herein may include the result of testing and/or data analysis by sources that are
approved agencies, approved sources, and/or an RDP. Accuracy of external test data and resulting analysis is

relied upon.
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10.3 Where applicable, testing and/or engineering analysis are based upon provisions that have been codified into
law through state or local adoption of regulations and standards. The developers of these regulations and
standards are responsible for the reliability of published content. DrJ’s engineering practice may use a
regulation-adopted provision as the control. A regulation-endorsed control versus a simulation of the conditions
of application to occur establishes a new material as being equivalent to the regulatory provision in terms of
quality, strength, effectiveness, fire resistance, durability, and safety.

10.4 The accuracy of the provisions provided herein may be reliant upon the published properties of raw materials,
which are defined by the grade mark, grade stamp, mill certificate, or duly authenticated reports from approved
agencies and/or approved sources provided by the supplier. These are presumed to be minimum properties
and relied upon to be accurate. The reliability of Drd’s engineering practice, as contained in this duly
authenticated report, may be dependent upon published design properties by others.

10.5 Testing and Engineering Analysis

10.5.1 The strength, rigidity, and/or general performance of component parts and/or the integrated structure are
determined by suitable tests that simulate the actual conditions of application that occur and/or by
accepted engineering practice and experience.3”

10.6 Where additional condition of use and/or regulatory compliance information is required, please search for New
Castle Steel Deck Framing System on the DrJ Certification website.

Findings

11.1  As outlined in Section 6, New Castle Steel Deck Framing System has performance characteristics that were
tested and/or meet applicable regulations. In addition, they are suitable for use pursuant to its specified
purpose.

11.2 When used and installed in accordance with this duly authenticated report and the manufacturer installation
instructions, New Castle Steel Deck Framing System shall be approved for the following applications:

11.2.1 Use as the substructure of an exterior deck.

11.3 Unless exempt by state statute, when New Castle Steel Deck Framing System is to be used as a structural
and/or building envelope component in the design of a specific building, the design shall be performed by an
RDP.

11.4 Any application specific issues not addressed herein can be engineered by an RDP. Assistance with
engineering is available from New Castle Steel, Inc.

11.5 |BC Section 104.2.3% (IRC Section R104.2.2% and |[FC Section 104.2.340 are similar) in pertinent part state:

104.2.3 Alternative Materials, Design and Methods of Construction and Equipment. The provisions of
this code are not intended to prevent the installation of any material or to prohibit any design or method of
construction not specifically prescribed by this code, provided that any such alternative is not specifically
prohibited by this code and has been approved.

11.6 Approved:*' Building regulations require that the building official shall accept duly authenticated reports.4?
11.6.1  An approved agency is “approved” when it is ANAB ISO/IEC 17065 accredited.
11.6.2 An approved source is “approved” when an RDP is properly licensed to transact engineering commerce.

11.6.3 Federal law, Title 18 US Code Section 242, requires that, where the alternative product, material, service,
design, assembly, and/or method of construction is not approved, the building official shall respond in
writing, stating the reasons why the alternative was not approved. Denial without written reason deprives a
protected right to free and fair competition in the marketplace.
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11.7 Drd is a licensed engineering company, employs licensed RDPs and is an ANAB Accredited Product
Certification Body — Accreditation #1131.

11.8 Through the IAF Multilateral Arrangement (MLA), this duly authenticated report can be used to obtain product
approval in any jurisdiction or country because all ANAB ISO/IEC 17065 duly authenticated reports are
equivalent.*3

Conditions of Use
12.1 Material properties shall not fall outside the boundaries defined in Section 6.

12.2 As defined in Section 6, where material and/or engineering mechanics properties are created for load resisting
design purposes, the resistance to the applied load shall not exceed the ability of the defined properties to
resist those loads using the principles of accepted engineering practice.

12.3 Framing members and their connections shall be designed and installed in accordance with IBC Section 220444
and IRC Section R301.1.3.

12.4 Fasteners used in New Castle Steel Deck Framing System shall be corrosion resistant, self-drilling/tapping
screws conforming to ASTM C1513, installed with an edge distance no less than /2", and adhere to the
center-to-center spacing denoted in Section 9.

12.4.1  Screws shall extend through the steel a minimum of three exposed threads
12.5 Adequate joist top flange bracing to preclude lateral torsional buckling.

12.6 Additional design and construction are required for anchorage of lateral loads to the primary framing in
accordance with IBC Section 1604.8.3, IRC Section R301, and |IRC Section R507.9.1.3.

12.7 New Castle Steel Deck Framing System shall be limited to sites subjected to a maximum design wind speed of
150 mph, Exposure C, and a maximum design snow load of 150 psf.

12.8 Steel 1'/4" flange tracks have not been evaluated for use as individual joists.

12.9 Conventional wood supports for guards and substructure steel framing system are not within the scope of this
report and are subject to evaluation and approval by the building official.

12.10 Supports shall satisfy the design load requirements specified in IBC Chapter 16 and shall provide suitable
material for anchorage. Where required by the building official, engineering calculations and details shall be
provided.

12.11 Compatibility of fasteners and other metallic components with wood supports for guards and substructure steel
framing system, including chemically-treated wood, is not within the scope of this report.

12.12 Connections and conditions outside of this report shall be verified by an RDP.

12.13 When required by adopted legislation and enforced by the building official, also known as the Authority Having
Jurisdiction (AHJ) in which the project is to be constructed:

12.13.1 Any calculations incorporated into the construction documents shall conform to accepted engineering
practice and, when prepared by an approved source, shall be approved when signed and sealed.

12.13.2 This report and the installation instructions shall be submitted at the time of permit application.

12.13.3 This innovative product has an internal quality control program and a third-party quality assurance
program.

12.13.4 At a minimum, this innovative product shall be installed per Section 9.
12.13.5 The review of this report by the AHJ shall comply with IBC Section 104.2.3.2 and IBC Section 105.3.1.
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https://www.drjcertification.org/2024/ibc/section-1707.1_highlighted
https://www.drjcertification.org/2024/ibc/section-2204
https://www.drjcertification.org/2024/irc/section-R301.1.3
https://www.drjcertification.org/2024/ibc/section-1604.8.3
https://www.drjcertification.org/2024/irc/section-R301
https://www.drjcertification.org/2024/irc/section-R507.9.1.3
https://www.drjcertification.org/2024/ibc/chapter-16
https://www.drjcertification.org/2024/ibc/chapter-2/registered-design-professional
https://www.drjcertification.org/2024/ibc/chapter-2/building-official
https://www.drjcertification.org/2024/ibc/chapter-2/approved-source
https://www.drjcertification.org/2024/ibc/chapter-2/permit
https://www.drjcertification.org/2024/ibc/section-104.2.3.2_highlighted
https://www.drjcertification.org/2024/ibc/section-105.3.1_highlighted
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12.13.6 This innovative product has an internal quality control program and a third party quality assurance program
in accordance with IBC Section 104.7.2, IBC Section 110.4, IBC Section 1703, IRC Section R104.7.2, and
IRC Section R109.2.

12.13.7 The application of this innovative product in the context of this report is dependent upon the accuracy of
the construction documents, implementation of installation instructions, inspection as required by IBC
Section 110.3, IRC Section R109.2, and any other regulatory requirements that may apply.

12.14 The approval of this report by the AHJ shall comply with IBC Section 1707.1, where legislation states in part,
“the building official shall make, or cause to be made, the necessary tests and investigations; or the building
official shall accept duly authenticated reports from approved agencies in respect to the quality and manner of
use of new materials or assemblies as provided for in Section 104.2.3”, all of IBC Section 104, and IBC Section
105.3.

12.15 Design loads shall be determined in accordance with the regulations adopted by the jurisdiction in which the
project is to be constructed and/or by the building designer (i.e., owner or RDP).

12.16 The actual design, suitability, and use of this report for any particular building, is the responsibility of the owner
or the authorized agent of the owner.

Identification

13.1 New Castle Steel Deck Framing System, as listed in Section 1.1, is identified by a label on the board or
packaging material bearing the manufacturer name, product name, this report number, and other information to
confirm code compliance.

13.2 Additional technical information can be found at www.ncsteel.com.

Review Schedule
14.1 This report is subject to periodic review and revision. For the latest version, visit www.drjcertification.org.

14.2 For information on the status of this report, please contact DrJ Certification.
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https://www.drjcertification.org/2024/ibc/section-110.3
https://www.drjcertification.org/2024/irc/section-R109.2
https://www.drjcertification.org/2024/ibc/section-1707.1
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https://www.drjcertification.org/2024/ibc/section-104.2.3
https://www.drjcertification.org/2024/ibc/section-104
https://www.drjcertification.org/2024/ibc/section-105.3
https://www.drjcertification.org/2024/ibc/section-105.3
https://www.drjcertification.org/2024/ibc/section-1603.1
https://www.drjcertification.org/2024/ibc/chapter-2/jurisdiction
https://www.drjcertification.org/2024/ibc/chapter-2/owner
https://www.drjcertification.org/2024/ibc/chapter-2/registered-design-professional
https://www.drjcertification.org/2024/ibc/chapter-2/owner
http://www.ncsteel.com/
https://www.drjcertification.org/
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For more information, visit dricertification.org or call us at 608-310-6748.

Capitalized terms and responsibilities are defined pursuant to the applicable building code, applicable reference standards, the latest edition of TPI 1, the NDS, AISI S202, US
professional engineering law, Canadian building code, Canada professional engineering law, Qualtim External Appendix A: Definitions/Commentary, Qualtim External Appendix B:
Project/Deliverables, Qualtim External Appendix C: Intellectual Property and Trade Secrets, definitions created within Design Drawings and/or definitions within Reference Sheets.
Beyond this, terms not defined shall have ordinarily accepted meanings as the context implies. Words used in the present tense include the future; words stated in the masculine
gender include the feminine and neuter; the singular number includes the plural and the plural, the singular.
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1702

Alternative Materials, Design and Methods of Construction and Equipment: The provisions of any regulation code are not intended to prevent the installation of any material or to
prohibit any design or method of construction not specifically prescribed by a regulation. Please review https://www.justice.gov/atr/mission and
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.2.3

https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-
tests#1706.2:~:text=the%20design%20strengths%20and%20permissible%20stresses%20shall%20be%20established%20by%20tests

The design strengths and permissible stresses of any structural material shall conform to the specifications and methods of design of accepted engineering practice.
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1706.1:~:text=Conformance%20to%20Standards-
.The%20design%20strengths%20and%20permissible%20stresses -0f%20any%20structural

https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-

tests#1707.1:~:text=the%20building%20official % 20shall%20make %2C%200r%20cause %20t0%20be % 20made %2C%20the % 20necessary%20tests % 20and%20investigations % 3B
%200r%20the%20building%200fficial%20shall%20accept%20duly%20authenticated%20reports % 20from%20approved%20agencies %20in%20respect%20t0%20the %20quality%2
0and%20manner%200f%20use%200f%20new%20materials%200r%20assemblies%20as%20provided%20for%20in%20Section%20104.2.3.

https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1703.4.2
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#approved agency
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#approved source

https://www.law.cornell.edu/uscode/text/18/1832 (b) Any organization that commits any offense described in subsection (a) shall be fined not more than the greater of $5,000,000 or
3 times the value of the stolen trade secret to the organization, including expenses for research and design and other costs of reproducing the trade secret that the organization has
thereby avoided. The federal government and each state have a public records act. To follow DTSA and comply state public records and trade secret legislation requires approval
through ANAB ISO/IEC 17065 accredited certification bodies or approved sources. For more information, please review this website: Intellectual Property and Trade Secrets.

https://www.nspe.org/resources/issues-and-advocacy/professional-policies-and-position-statements/requlation-professional AND https://apassociation.org/list-of-engineering-
boards-in-each-state-archive/

https://www.cbitest.com/accreditation/
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.1:~:text=directed%20t0%20enforce %20the %20provisions%200f%20this % 20code

https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.2.3 AND https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-
administration#105.3.1

https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1707.1

https://iaf.nu/en/about-iaf-
mla/#:~:text=0nce%20an%20accreditation%20body%20is%20a%20signatory%200f%20the%201AF %20MLA%2C %20it%20is%20required%20t0%20recognise %20certificates%20
and%?20validation%20and%20verification%20statements%20issued%20by%20conformity%20assessment%20bodies % 20accredited %20by%20all%200ther%20signatories% 200f
%20the%20IAF%20MLA%2C%20with%20the%20appropriate%20scope

True for all ANAB accredited product evaluation agencies and all International Trade Agreements.
https://www.justice.gov/crt/deprivation-rights-under-color-law AND https://www.justice.gov/atr/mission

Unless otherwise noted, the links referenced herein use un-amended versions of the 2024 International Code Council (ICC) 2024 International Code Council (ICC) model codes as
foundation references. Mississippi versions of the IBC 2024 and the IRC 2024 are un-amended. This material, product, design, service and/or method of construction also complies
with the 2000-2012 versions of the referenced codes and the standards referenced therein. As pertinent to this technical and code compliance evaluation, CBI and/or DrJ staff have
reviewed any state or local regulatory amendments to assure this report is in compliance.

See Adoptions by Publisher for the latest adoption of a non-amended or amended model code by the local jurisdiction. https:/up.codes/codes/general
See Adoptions by Publisher for the latest adoption of a non-amended or amended model code by state. https://up.codes/codes/general
https://www.ecfr.gov/current/titie-24/subtitle-B/chapter-XX/part-3282/subpart-A/section-3282.14
https://www.ecfr.gov/current/titie-24/subtitle-B/chapter-XX/part-3280

https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#p-3280.2(Listed %200r%20certified); https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#listed
AND https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#labeled

2021 IBC Section 104.11

2021 IRC Section R104.11

https://www istructe.org/journal/volumes/volume-79-(published-in-2001)/issue-6/the-frequency-ranges-of-dance-type-loads/
https://www.icevirtuallibrary.com/doi/epdf/10.1680/stbu.2005.158.2.109
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1703.4

https://www.ecfr.gov/current/titie-24/subtitle-B/chapter-XX/part-
3280#:~:text=All%20construction%20methods%20shall%20be%20in%20conformance %20with%20accepted %20engineering%20practices % 20to %20insure %20durable %2C%20liv
able%2C%20and%20safe%20housing%20and%20shall%20demonstrate%20acceptable%20workmanship%20reflecting%20journeyman%20quality%200f%20work%200f%20the%
20various%?20trades
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https://www.drjcertification.org/cornell/intellectual-property
https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted
https://www.drjcertification.org/
https://www.tpinst.org/documents
https://awc.org/resource-hub/?gcat=codes-and-standards
https://www.buildusingsteel.org/aisi-design-standards-s100-s200-s300-s400-series/
https://www.nspe.org/resources/licensure/licensing-boards
https://www.nspe.org/resources/licensure/licensing-boards
https://nrc-publications.canada.ca/eng/view/object/?id=515340b5-f4e0-4798-be69-692e4ec423e8
https://engineerscanada.ca/regulatory-excellence/engineering-regulators
http://www.drjengineering.org/AppendixA
http://www.drjengineering.org/AppendixB
http://www.drjengineering.org/AppendixB
http://www.drjengineering.org/AppendixC
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1702
https://www.justice.gov/atr/mission
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.2.3
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1706.2:%7E:text=the%20design%20strengths%20and%20permissible%20stresses%20shall%20be%20established%20by%20tests
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1706.2:%7E:text=the%20design%20strengths%20and%20permissible%20stresses%20shall%20be%20established%20by%20tests
https://www.drjcertification.org/2024/ibc/chapter/2/design_strength
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1706.1:%7E:text=Conformance%20to%20Standards-,The%20design%20strengths%20and%20permissible%20stresses,-of%20any%20structural
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1706.1:%7E:text=Conformance%20to%20Standards-,The%20design%20strengths%20and%20permissible%20stresses,-of%20any%20structural
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#approved_agency
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#approved_source
https://www.law.cornell.edu/uscode/text/18/1832
https://www.drjcertification.org/justice-department-freedom-information-act
https://www.drjcertification.org/muckrock-public-records-law
https://www.drjcertification.org/anab-certification-bodies-drj-highlighted
https://www.drjcertification.org/2024/ibc/chapter-2/approved-source
http://www.drjengineering.org/AppendixC
https://www.nspe.org/resources/issues-and-advocacy/professional-policies-and-position-statements/regulation-professional
https://apassociation.org/list-of-engineering-boards-in-each-state-archive/
https://apassociation.org/list-of-engineering-boards-in-each-state-archive/
https://www.cbitest.com/accreditation/
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.1:%7E:text=directed%20to%20enforce%20the%20provisions%20of%20this%20code
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#104.2.3
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#105.3.1
https://up.codes/viewer/mississippi/ibc-2024/chapter/1/scope-and-administration#105.3.1
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1707.1
https://iaf.nu/en/about-iaf-mla/#:%7E:text=Once%20an%20accreditation%20body%20is%20a%20signatory%20of%20the%20IAF%20MLA%2C%20it%20is%20required%20to%20recognise%20certificates%20and%20validation%20and%20verification%20statements%20issued%20by%20conformity%20assessment%20bodies%20accredited%20by%20all%20other%20signatories%20of%20the%20IAF%20MLA%2C%20with%20the%20appropriate%20scope
https://iaf.nu/en/about-iaf-mla/#:%7E:text=Once%20an%20accreditation%20body%20is%20a%20signatory%20of%20the%20IAF%20MLA%2C%20it%20is%20required%20to%20recognise%20certificates%20and%20validation%20and%20verification%20statements%20issued%20by%20conformity%20assessment%20bodies%20accredited%20by%20all%20other%20signatories%20of%20the%20IAF%20MLA%2C%20with%20the%20appropriate%20scope
https://iaf.nu/en/about-iaf-mla/#:%7E:text=Once%20an%20accreditation%20body%20is%20a%20signatory%20of%20the%20IAF%20MLA%2C%20it%20is%20required%20to%20recognise%20certificates%20and%20validation%20and%20verification%20statements%20issued%20by%20conformity%20assessment%20bodies%20accredited%20by%20all%20other%20signatories%20of%20the%20IAF%20MLA%2C%20with%20the%20appropriate%20scope
https://iaf.nu/en/about-iaf-mla/#:%7E:text=Once%20an%20accreditation%20body%20is%20a%20signatory%20of%20the%20IAF%20MLA%2C%20it%20is%20required%20to%20recognise%20certificates%20and%20validation%20and%20verification%20statements%20issued%20by%20conformity%20assessment%20bodies%20accredited%20by%20all%20other%20signatories%20of%20the%20IAF%20MLA%2C%20with%20the%20appropriate%20scope
https://www.justice.gov/crt/deprivation-rights-under-color-law
https://www.justice.gov/atr/mission
https://up.codes/codes/general
https://up.codes/code/international-building-code-ibc-2024
https://up.codes/code/international-residential-code-irc-2024
https://up.codes/codes/general
https://up.codes/codes/general
https://up.codes/codes/general
https://up.codes/codes/general
https://www.drjcertification.org/ecfr-3282.14
https://www.drjcertification.org/ecfr-3280
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#p-3280.2(Listed%20or%20certified)
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#listed
https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#labeled
https://www.drjcertification.org/2021/ibc/section-104.11
https://www.drjcertification.org/2021/irc/section-R104.11
https://www.istructe.org/journal/volumes/volume-79-(published-in-2001)/issue-6/the-frequency-ranges-of-dance-type-loads/
https://www.icevirtuallibrary.com/doi/epdf/10.1680/stbu.2005.158.2.109
https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1703.4
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=All%20construction%20methods%20shall%20be%20in%20conformance%20with%20accepted%20engineering%20practices%20to%20insure%20durable%2C%20livable%2C%20and%20safe%20housing%20and%20shall%20demonstrate%20acceptable%20workmanship%20reflecting%20journeyman%20quality%20of%20work%20of%20the%20various%20trades
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=All%20construction%20methods%20shall%20be%20in%20conformance%20with%20accepted%20engineering%20practices%20to%20insure%20durable%2C%20livable%2C%20and%20safe%20housing%20and%20shall%20demonstrate%20acceptable%20workmanship%20reflecting%20journeyman%20quality%20of%20work%20of%20the%20various%20trades
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=All%20construction%20methods%20shall%20be%20in%20conformance%20with%20accepted%20engineering%20practices%20to%20insure%20durable%2C%20livable%2C%20and%20safe%20housing%20and%20shall%20demonstrate%20acceptable%20workmanship%20reflecting%20journeyman%20quality%20of%20work%20of%20the%20various%20trades
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=All%20construction%20methods%20shall%20be%20in%20conformance%20with%20accepted%20engineering%20practices%20to%20insure%20durable%2C%20livable%2C%20and%20safe%20housing%20and%20shall%20demonstrate%20acceptable%20workmanship%20reflecting%20journeyman%20quality%20of%20work%20of%20the%20various%20trades
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https://www.ecfr.gov/current/titie-24/subtitle-B/chapter-XX/part-

3280#:~:text=The%20strength%20and%20rigidity%200f%20the %20component%20parts%20and/or%20the%20integrated % 20structure % 20shall%20be %20determined % 20by %20
engineering%20analysis%200r%20by%20suitable%20load%20tests % 20to%20simulate%20the %20actual%20loads%20and%20conditions %200f%20application%20that%20occur
2021 IBC Section 2210.1

Qualification is performed by a legislatively defined Accreditation Body. ANSI National Accreditation Board (ANAB) is the largest independent accreditation body in North America
and provides services in more than 75 countries. DrJ is an ANAB accredited product certification body.

https://anabpd.ansi.org/Accreditation/product-certification/AllDirectoryDetails ?prglD=18&orgID=2125&statusID=4#:~:text=Bil %20Payment%20Date-, Accredited%20Scopes.-
13%20ENVIRONMENT.%20HEALTH

(xxxx) denotes color of product

See Code of Federal Regulations (CFR) Title 24 Subtitle B Chapter XX Part 3280 for definition: https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280
2021 IBC Section 104.11

2021 IRC Section R104.11

2018: https://up.codes/viewer/wyoming/ifc-2018/chapter/1/scope-and-administration#104.9 AND 2021: https://up.codes/viewer/wyoming/ibc-2021/chapter/1/scope-and-
administration#104.11

Approved is an adjective that modifies the noun after it. For example, Approved Agency means that the Agency is accepted officially as being suitable in a particular situation. This
example conforms to IBC/IRC/IFC Section 201.4 (https://up.codes/viewer/mississippi/ibc-2024/chapter/2/definitions#201.4) where the building code authorizes sentences to have
an ordinarily accepted meaning such as the context implies.

https://up.codes/viewer/mississippi/ibc-2024/chapter/17/special-inspections-and-tests#1707.1
Multilateral approval is true for all ANAB accredited product evaluation agencies and all International Trade Agreements.
2021 IBC Section 2210
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https://www.drjcertification.org/trade-secret-definition
https://www.drjcertification.org/cornell-2018-protection-trade-secrets-commit_offense_highlighted
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=The%20strength%20and%20rigidity%20of%20the%20component%20parts%20and/or%20the%20integrated%20structure%20shall%20be%20determined%20by%20engineering%20analysis%20or%20by%20suitable%20load%20tests%20to%20simulate%20the%20actual%20loads%20and%20conditions%20of%20application%20that%20occur
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=The%20strength%20and%20rigidity%20of%20the%20component%20parts%20and/or%20the%20integrated%20structure%20shall%20be%20determined%20by%20engineering%20analysis%20or%20by%20suitable%20load%20tests%20to%20simulate%20the%20actual%20loads%20and%20conditions%20of%20application%20that%20occur
https://www.ecfr.gov/current/title-24/subtitle-B/chapter-XX/part-3280#:%7E:text=The%20strength%20and%20rigidity%20of%20the%20component%20parts%20and/or%20the%20integrated%20structure%20shall%20be%20determined%20by%20engineering%20analysis%20or%20by%20suitable%20load%20tests%20to%20simulate%20the%20actual%20loads%20and%20conditions%20of%20application%20that%20occur
https://www.drjcertification.org/2021/ibc/section-2210
https://www.drjcertification.org/2024/ibc/chapter-2/accreditation-body
https://www.drjcertification.org/anab-ansi
https://www.drjcertification.org/anab-accreditation-1131
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	1 Innovative Product Evaluated0F
	1.1 New Castle Steel Deck Framing System

	2 Product Description and Materials
	2.1 The innovative product evaluated in this report is shown in Figure 1.
	2.2 New Castle Steel Deck Framing System is a light-gauge cold-formed steel substructure designed for residential and commercial decks and patios.
	2.2.1 The substructure is comprised of cold-formed steel structural members (joists, tracks, beams, and posts) manufactured with no punch-outs, and secured together with cold-formed steel connectors/brackets, and fasteners.
	2.2.2 All structural members have a hot-dipped galvanized coating conforming to ASTM A653 G60 minimum with an additional proprietary coating. See Figure 2.
	2.2.3 Specifications for the cold-formed steel structural members are provided in Table 1.
	2.2.4 Structural cold-formed steel joists and tracks can be assembled into single or double box beams.
	2.2.4.1 Single box beams are factory-assembled and comprised of one 2" flange joist and one 11/4" track.
	2.2.4.1.1 The track overlaps the joist component and the components are secured together with #10 x 3/4" self-tapping screws fastened 12" on center through the top and bottom flanges. See Figure 5.

	2.2.4.2 Double box beams are comprised of two single box beams fastened together through the webs of the joists with #10 x 3/4" self-tapping screws fastened 24" on center through the webs.
	2.2.4.2.1 11/4" tracks are installed in the same fashion as for single box beams. See Figure 6.
	2.2.4.2.2 Double box beams are field assembled.

	2.2.4.3 Open beams (doubled joists) are comprised of two 2" joists fastened together through the webs of the joists with #10 x 3/4" self-tapping screws fastened 24" on center through the webs. See Figure 7.
	2.2.4.3.1 Webs are oriented back-to-back.
	2.2.4.3.2 Open beams may be used when longer joist spans are desired at higher loads. See Table 3 and Table 4.


	2.2.5 New Castle Steel Post is a 6" x 6" Hollow Structural Section (HSS) with a wall thickness of 1/8" secured to a 10" diameter, 1/2" thick round steel base plate.
	2.2.5.1 Base plate material conforms to ASTM A36 and serves as the footing for the NCS Post.
	2.2.5.1.1 Base plate contains two 6" long, 4" x 4" x 0.12" steel angles.
	2.2.5.1.2 Steel angles are welded onto the base plate (1/4" fillet welds, inside of angles).
	2.2.5.1.3 NCS Post is screw-fastened to these angles with 1/4" diameter screws (provided by manufacturer).

	2.2.5.2 See Figure 8 for details of the post base.
	2.2.5.3 See Section 9.3.2 for installation details.


	2.3 As needed, review material properties for design in Section 6 and the regulatory evaluation in Section 8.

	3 Definitions1F
	3.1 New Materials2F  are defined as building materials, equipment, appliances, systems, or methods of construction, not provided for by prescriptive and/or legislatively adopted regulations, known as alternative materials.3F  The design strength and p...
	3.2 Duly authenticated reports6F  and research reports7F  are test reports and related engineering evaluations that are written by an approved agency8F  and/or an approved source.9F
	3.2.1 These reports utilize intellectual property and/or trade secrets to create public domain material properties for commercial end-use.
	3.2.1.1 This report protects confidential Intellectual Property and trade secretes under the regulation, 18.US.Code.90, also known as Defend Trade Secrets Act of 2016 (DTSA).10F


	3.3 An approved agency is “approved” when it is ANAB ISO/IEC 17065 accredited. DrJ Engineering, LLC (DrJ) is accredited and listed in the ANAB directory.
	3.4 An approved source is “approved” when a professional engineer (i.e., Registered Design Professional, hereinafter RDP) is properly licensed to transact engineering commerce. The regulatory authority governing approved sources is the state legislatu...
	3.5 Testing and/or inspections conducted for this duly authenticated report were performed by an ISO/IEC 17025 accredited testing laboratory, an ISO/IEC 17020 accredited inspection body, and/or a licensed RDP.
	3.5.1 The Center for Building Innovation (CBI) is ANAB12F  ISO/IEC 17025 and ISO/IEC 17020 accredited.

	3.6 The regulatory authority shall enforce13F  the specific provisions of each legislatively adopted regulation. If there is a non-conformance, the specific regulatory section and language of the non-conformance shall be provided in writing14F  statin...
	3.7 The regulatory authority shall accept duly authenticated reports from an approved agency and/or an approved source with respect to the quality and manner of use of new materials or assemblies as provided for in regulations regarding the use of alt...
	3.8 ANAB is an International Accreditation Forum (IAF) Multilateral Recognition Arrangement (MLA) signatory. Therefore, recognition of certificates and validation statements issued by conformity assessment bodies accredited by all other signatories of...
	3.9 Approval equity is a fundamental commercial and legal principle.18F

	4 Applicable Local, State, and Federal Approvals; Standards; Regulations19F
	4.1 Local, State, and Federal
	4.1.1 Approved in all local jurisdictions pursuant to ISO/IEC 17065 duly authenticated report use, which includes, but is not limited to, the following featured local jurisdictions: Austin, Baltimore, Broward County, Chicago, Clark County, Dade County...
	4.1.2 Approved in all state jurisdictions pursuant to ISO/IEC 17065 duly authenticated report use, which includes, but is not limited to, the following featured states: California, Florida, New Jersey, Oregon, New York, Texas, Washington, and Wisconsi...
	4.1.3 Approved by the Code of Federal Regulations Manufactured Home Construction: Pursuant to Title 24, Subtitle B, Chapter XX, Part 3282.1422F  and Part 328023F  pursuant to the use of ISO/IEC 17065 duly authenticated reports.
	4.1.4 Approved means complying with the requirements of local, state, or federal legislation.

	4.2 Regulations
	4.2.1 IBC – 18, 21, 24: International Building Code®
	4.2.2 IRC – 18, 21, 24: International Residential Code®
	4.2.3 IECC – 18, 21, 24: International Energy Conservation Code®

	4.3 Standards
	4.3.1 AISI S100: North American Specification for the Design of Cold-Formed Steel Structural Members
	4.3.2 ASTM A653: Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process


	5 Listed24F
	5.1 Equipment, materials, products, or services included in a List published by a nationally recognized testing laboratory (i.e., CBI), an approved agency (i.e., CBI and DrJ), and/or and approved source (i.e., DrJ), or other organization(s) concerned ...

	6 Tabulated Properties Generated from Nationally Recognized Standards
	6.1 General
	6.1.1 Section properties and design values of the framing members are provided in Table 2.
	6.1.1.1 Design capacities were determined in accordance with Section F in AISI S100.
	6.1.1.1.1 Capacities are for use with Load and Resistance Factor Design (LRFD) method.
	6.1.1.1.1.1 The listed moment capacities assume adequate compression flange bracing to prevent lateral torsional building, hence, allowing the member to reach yield moment.


	6.1.1.2 As applicable, the design of members shall address web crippling and combined loading conditions in accordance with AISI S100.
	6.1.1.2.1 Joists shall be stiffened.
	6.1.1.2.1.1 Standard blocking may be used as web stiffeners.
	6.1.1.2.1.1.1 Blocking shall be placed in alternate bays directly above the support beams.





	6.2 Structural Applications
	6.2.1 Maximum allowable spans for the 15/8" joist and 2" joist are provided in Table 3 and Table 4.
	6.2.2 Maximum allowable spans for single box beams and double box beams are provided in Table 6 through Table 11 with respect to various joist spans and cantilever lengths.
	6.2.2.1 For maximum allowable spans under a total load of 50 psf, see Table 6.
	6.2.2.2 For maximum allowable spans under a total load of 75 psf, see Table 7.
	6.2.2.3 For maximum allowable spans under a total load of 100 psf, see Table 8.
	6.2.2.4 For maximum allowable spans under a total load of 125 psf, see Table 9.
	6.2.2.5 For maximum allowable spans under a total load of 150 psf, see Table 10.
	6.2.2.6 For maximum allowable spans under a total load of 200 psf, see Table 11.

	6.2.3 See Figure 9 for definition of joist span, cantilever length, and box beam span.
	6.2.4 Maximum allowable beam overhangs are provided in Table 5.
	6.2.4.1 For Single Box Beams, a NCS Track shall be used as a web stiffener.
	6.2.4.2 Double Box Beams do not require a web stiffener.


	6.3 Ledger Connection
	6.3.1 The Track component of the New Castle Steel Deck Framing System may be used as the deck ledger to the band joist of a building in accordance with IBC Section 1604.8.3 and when designed as specified in IRC Section R507.1 and IRC Section R301.1.3.
	6.3.1.1 Table 12 and Table 13 provide the spacing required to provide performance at least equivalent to the lag screws found in IRC Table R507.9.1.3(1), in accordance with IBC Section 104.2.3,25F  IBC Section 1604.8.3, IRC Section R104.2.2,26F  and I...


	6.4 New Castle Steel Post (NCS Post)
	6.4.1 New Castle Steel Posts were evaluated under compressive loads in accordance with AISI S100 Section E2.
	6.4.1.1 Allowable compressive loads at various heights are provided in Table 14.

	6.4.2 New Castle Steel Posts were evaluated under compressive loads in accordance with AISI S100 Section F3.2.
	6.4.2.1 Allowable lateral loads at various heights are provided in Table 15.


	6.5 NCS Deck Framing System - Lateral Performance
	6.5.1 New Castle Steel Deck Framing System has sufficient lateral strength to resist wind events and dynamic lateral live loads from occupants over the range of deck dimensions in the span tables shown in Section 6.2.
	6.5.2 Lateral pushover response of New Castle Steel Deck Framing System with gravity loads present on deck was analyzed with accepted engineering principles with the fundamental performance properties calculated in accordance with AISI S100.
	6.5.2.1 Analysis considered a two-post deck with the maximum joist span and maximum joist cantilever, maximum beam span with no cantilever, and both single and double box beam. See Table 16 for deck dimensions.
	6.5.2.2 See Table 17 and Table 18 for the maximum lateral load applied to the above New Castle Steel Deck Framing System.

	6.5.3 Lateral force generated by occupants varies depending on the natural frequency of the deck and the swaying frequency of the occupants.
	6.5.3.1 Occupant frequency (i.e., from dancing at parties) ranges from 1 to 3 Hz.27F
	6.5.3.2 If occupant-induced frequency is close to the structure’s natural frequency, lateral forces generated may be in the range of 3% to 7% of the occupant weight.28F
	6.5.3.3 Approximated natural frequency of NCS Deck System and maximum dynamic lateral live load is provided in Table 19.


	6.6 Rail post connection using NCS Railing Post Base plate installed onto structural plastic blocking is capable of resisting a 500 lb force applied to the top of the rail post.
	6.6.1 Rail post height shall be 36" in height maximum.
	6.6.2 For use in accordance with IBC, maximum post spacing shall be limited to 6′ o.c.
	6.6.2.1 Exception: in Group 1-3, F, H, and S occupancies, for areas that are not accessible to the public, and that have an occupant load less than 50, maximum post spacing shall be limited to 8′ o.c.

	6.6.3 For use in IRC (one and two-family dwellings), maximum post spacing shall be limited to 8′ o.c.

	6.7 NCS Stringers (and NCS Stair Straps) are sufficient to carry 40 psf live load per stair run at 12" o.c. spacing.
	6.8 Where the application falls outside of the performance evaluation, conditions of use, and/or installation requirements set forth herein, alternative techniques shall be permitted in accordance with accepted engineering practice and experience. Thi...

	7 Certified Performance29F
	7.1 All construction methods shall conform to accepted engineering practices to ensure durable, livable, and safe construction and shall demonstrate acceptable workmanship reflecting journeyman quality of work of the various trades.30F
	7.2 The strength and rigidity of the component parts and/or the integrated structure shall be determined by engineering analysis or by suitable load tests to simulate the actual loads and conditions of application that occur.31F

	8 Regulatory Evaluation and Accepted Engineering Practice
	8.1 New Castle Steel Deck Framing System complies with the following legislatively adopted regulations and/or accepted engineering practice for the following reasons:
	8.1.1 Design capacities for the New Castle Steel Deck Framing System, joist and box beams, were determined in accordance with AISI S100 as specified in IBC Section 2204.1.32F
	8.1.2 Maximum spans were calculated in accordance with accepted engineering practices.

	8.2 Any building code, regulation and/or accepted engineering evaluations (i.e., research reports, duly authenticated reports, etc.) that are conducted for this Listing were performed by DrJ, which is an ISO/IEC 17065 accredited certification body and...
	8.3 Engineering evaluations are conducted with DrJ’s ANAB accredited ICS code scope of expertise, which is also its areas of professional engineering competence.
	8.4 Any regulation specific issues not addressed in this section are outside the scope of this report.

	9 Installation
	9.1 Installation shall comply with the approved construction documents, the manufacturer installation instructions, this report, and the applicable building code.
	9.2 In the event of a conflict between the manufacturer installation instructions and this report, contact the manufacturer for counsel on the proper installation method.
	9.3 Installation Procedure
	9.3.1 Approved New Castle Steel Deck Framing System fasteners:
	9.3.1.1 Note: any fasteners with performance equivalent (or better) to the fasteners specified herein may be permitted.
	9.3.1.2 Decking to metal fasteners shall be evaluated for wind uplift capacity.
	9.3.1.2.1 Contact fastener manufacturer for more information.

	9.3.1.3 Metal-to-Metal Attachment:
	9.3.1.3.1 Simpson Strong-Tie XEQ34B1016
	9.3.1.3.2 ITW Buildex Teks Select™ P/N 1076000 (#10-#16 x 3/4" HWH Teks 3)

	9.3.1.4 Decking-to-Metal Attachment:
	9.3.1.4.1 Face Attachment:
	9.3.1.4.1.1 FastenMaster® Cortex Driller™
	9.3.1.4.1.2 DeckFast® Metal 410 SS with Epoxy Coating
	9.3.1.4.1.3 Simpson Strong-Tie Quik Drive DCSD238 (xxxx)35F

	9.3.1.4.2 Hidden Fasteners:
	9.3.1.4.2.1 Trex Elevations® Universal Hidden Fasteners
	9.3.1.4.2.2 CAMO Wedge Metal



	9.3.2 New Castle Steel Post to Foundation:
	9.3.2.1 New Castle Steel’s proprietary post base plate shall be installed onto the foundation using four 1/2" x 6" concrete anchors.
	9.3.2.2 NCS Post shall be cut to the required length prior to installation onto the post base.
	9.3.2.3 Pre-drill two 3/16" holes through the NCS Post and post base on each side.
	9.3.2.3.1 Holes shall be along the centerline of post.
	9.3.2.3.1.1 First hole shall be 11/2" from the base, and the second hole shall be 5" from the base.
	9.3.2.3.1.2 Fasten the NCS Post to the post base with the provided 1/4" x 11/8" screws.
	9.3.2.3.1.2.1 Screws shall not be over-fastened.



	9.3.2.4 Secure post cap to the top of the NCS Post with exterior grade sealant.
	9.3.2.5 See Figure 10 for details.

	9.3.3 Joists may bear on the top flange of the box beam (dropped beam construction) or joists may be fastened to the face of the box beam (flush beam construction).
	9.3.3.1 See Table 20 for details.
	9.3.3.2 Details for “flush beam construction” are shown in Figure 11 and Figure 12.
	9.3.3.3 Details for “dropped beam construction” are shown Figure 13 and Figure 16.

	9.3.4 Box beams may be attached to un-notched wood support posts as detailed in Figure 13 using Simpson Strong-Tie AC4, AC6, LPC4, or LPC6 post brackets.
	9.3.4.1 Wood support posts are outside the scope of this report.
	9.3.4.2 Single box beams may be attached to notched wood as shown in Figure 14. The wood support posts shall have a published specific gravity of 0.50 or greater. Wood support posts performance are outside the scope of this report. See Table 21 for in...

	9.3.5 Joist splice over dropped beam details are shown in Figure 17.
	9.3.6 Joist blocking is required every other bay above dropped beams for all joist spans and every bay at joist mid-span for joist spans greater than 8′.
	9.3.6.1 Joist blocking members are fabricated from 15/8" joists.
	9.3.6.2 All joist blocking shall be installed with angle brackets. See Figure 18 for joist blocking details.
	9.3.6.3 New Castle Steel Adjustable Blocking may be used alternative to the 15/8" joist blocking.
	9.3.6.3.1 Installation shall be as shown in Figure 19.

	9.3.6.4 Trex Rain Escapes® may be used with New Castle Steel Adjustable Blocking, with an alternative installation detail.
	9.3.6.4.1 Installation shall be as shown in Figure 20.


	9.3.7 Joist Perforations:
	9.3.7.1 In accordance with IRC Section R505.2.6, perforations in the web of joist members shall comply with the conditions as prescribed in Section A4.5 of AISI S230.
	9.3.7.2 Perforations not in compliance with the conditions as prescribed in Section A4.5 of AISI S230 shall be:
	9.3.7.2.1 Reinforced in accordance with the provisions of Section A4.6 of AISI S230, or
	9.3.7.2.2 Patched in accordance with the provisions of Section A4.7 of AISI S230.

	9.3.7.3 See Figure 21 for details.

	9.3.8 Rail Post Attachment:
	9.3.8.1 Rail posts are attached to steel deck framing system as detailed in Figure 22 through Figure 24.
	9.3.8.2 Alternatively, railing posts may be installed in accordance with the following.
	9.3.8.2.1 A 41/2" by 41/2" by 1/4" thick aluminum post base plate shall be anchored to structural plastic blocking with four (4) 6" long Simpson Strong-Tie SDWS Timber Screws.
	9.3.8.2.1.1 Plastic blocking shall meet the minimum properties as described in Table 22.
	9.3.8.2.1.1.1 Equivalent or higher performing structural plastic products may be permitted.
	9.3.8.2.1.1.2 See Table 22 for the required minimum properties of the structural plastic material.

	9.3.8.2.1.2 Dimensions of the plastic blocking shall be 17/8" thick, 8" deep, and shall be of sufficient length to span across to the next joist.
	9.3.8.2.1.2.1 Plastic blocking shall be framed into adjacent joist webs with Simpson Strong-Tie L70 angles (both faces, both sides) with eight (8) #10 x 11/2" Simpson Strong-Tie SD connector screws.
	9.3.8.2.1.2.2 Details of the connection are shown in Figure 25 through Figure 27.




	9.3.9 New Castle Steel Joists are attached to continuous track/ledger and/or continuous track (front plate).
	9.3.9.1 The connections shall be as shown in Figure 28.
	9.3.9.2 Joist connection to a curved front track rim plate shall be as shown in Figure 29.
	9.3.9.2.1 Relief cut shall be as indicated in Table 23.


	9.3.10 Continuous track/ledger may be attached to existing 2" nominal lumber band joist with Simpson Strong-Tie SDS Heavy-Duty Connector Screw SDS25200.
	9.3.10.1 The existing band joist shall have a published specific gravity of 0.55 or greater.
	9.3.10.2 See Table 12 and Table 13 in Section 6 for continuous track/ledger fastening schedule.
	9.3.10.3 See Figure 30 and Figure 31 for installation details.
	9.3.10.3.1 Exterior wall sheathing shall be a maximum of 1/2" plywood or Oriented Strand Board (OSB).
	9.3.10.3.1.1 Sheathing shall be independently fastened to rim plate.

	9.3.10.3.2 Minimum edge distance from the top and bottom fasteners to the edge of the wood rim plate shall be 11/2".
	9.3.10.3.3 When two rows of SDS2500 screws are used, minimum vertical distance between the rows of the fasteners shall be 4".
	9.3.10.3.4 When three rows of SDS2500 screws are used, minimum vertical distance between the rows of the fasteners shall be 2".
	9.3.10.3.5 Middle row of screws shall be offset horizontally from the top and bottom rows of screws by 11/2".
	9.3.10.3.6 There shall be no air gap between steel track ledger and wood sheathing or rim plate.


	9.3.11 Deck framing anchorage for lateral load shall comply with IBC Section 1604.8.3, IRC Section R301, and IRC Section R507.9.1.3.
	9.3.12 Deck boards shall be positively fastened to each joist using the appropriate fasteners specified in Section 9.3.1.
	9.3.13 Border plank framing details are shown in Figure 32.
	9.3.13.1 Breaker board framing details are shown in Figure 33 and Figure 34.

	9.3.14 NCS Stairs – Ladder Box:
	9.3.14.1 An overview of stair assembly is shown in Figure 35.
	9.3.14.2 Each stair tread substructure is comprised of NCS Joists sandwiched in between two NCS Tracks.
	9.3.14.2.1 NCS Joists are spaced maximum of 12" o.c and are attached to the tracks with #10 x 3/4" self-drilling screws (one at the top flange and one at the bottom flange). See Figure 36.
	9.3.14.2.1.1 Joists shall be long enough to comply with the applicable building code for width of stair treads.

	9.3.14.2.2 Assemble enough to create a slope that complies with the applicable building code for stair rise.
	9.3.14.2.3 Cut NCS Tracks into stringers that match the slope of the stairs.
	9.3.14.2.3.1 Secure the top step to the outer rim joist or outer beam with two #10 x 3/4" self-drilling screws in each cavity.
	9.3.14.2.3.2 Attach the stringer to the ends with six #10 x 3/4" self-drilling screws.
	9.3.14.2.3.3 Repeat for the subsequent steps.
	9.3.14.2.3.4 See Figure 37.
	9.3.14.2.3.5 For the bottom step, rip cut the “stair box steps” and secure the pieces to the desired height of the bottom step.
	9.3.14.2.3.5.1 See Figure 38.

	9.3.14.2.3.6 Rip NCS Joists to the same profile as the stringer and secure the Stringer Joists to the Stringer Tracks with #10 x 3/4" self-drilling screws (one at the top flange and one at the bottom flange).
	9.3.14.2.3.7 Reinforce the connection of the stair to the outer rim joist or outer beam with a Simpson Strong-Tie, ST22 strap tie on each side of the stair.
	9.3.14.2.3.7.1 The ST22 strap ties shall be attached to the stair stringer. See Figure 39 and Figure 40.

	9.3.14.2.3.8 Details for a “center stringer”, where needed, are shown in Figure 41.


	9.3.14.3 Railing post attachment is detailed in Figure 42.

	9.3.15 NCS Stair – NCS Stringer
	9.3.15.1 NCS Stairs using NCS Stringers are laid out as follows:
	9.3.15.1.1 Exterior stringer pairs spaced 10" o.c.
	9.3.15.1.2 Intermediate stringer pairs spaced 12" o.c.
	9.3.15.1.3 A model of an NCS Stringer is shown in Figure 43.
	9.3.15.1.4 NCS Stringers are built-up thin-walled steel member (ASTM A653, SS50 with a base metal thickness of 0.060") comprising of two components: a U-shaped stepped and folded, and a center stepped and folded piece with bent tabs that fit inside th...
	9.3.15.1.4.1 These two pieces are welded together at the horizontal and vertical seams (three 11/2" long welds on the horizontal and two 11/2" long welds on the vertical).
	9.3.15.1.4.2 NCS Stringers have 16 steps.
	9.3.15.1.4.2.1 Each step has a rise of 63/4" to 71/4" (in 1/8" increments), and a run of 101/2".
	9.3.15.1.4.2.2 Stringers may be cut down to the appropriate length.



	9.3.15.2 NCS Stringers are attached to the deck frame via NCS Stair Straps.
	9.3.15.2.1 Details of the NCS Stair Straps are shown in Figure 44.
	9.3.15.2.2 NCS Stair Straps are fabricated from ASTM A653 SS50 grade steel with a base metal thickness of 0.078".
	9.3.15.2.3 The straps are fastened to the deck frame and stringer using Simpson Strong-Tie self-tapping fasteners.
	9.3.15.2.3.1 Eight (8) fasteners connect the strap to the deck.
	9.3.15.2.3.2 Six (6) fasteners connect the strap to each side of the stringer.
	9.3.15.2.3.3 Two (2) fasteners connect the strap to the bottom of the NCS Stringer.

	9.3.15.2.4 NCS Stringers are anchored to the ground via NCS Railing Post Brackets.
	9.3.15.2.4.1 NCS Railing Post Brackets are fabricated with ASTM A653 SS50 grade steel with a base metal thickness of 0.25".
	9.3.15.2.4.2 There are two brackets installed between each of the exterior stringer pairs, and fastened with four #10 self-tapping screws per face (and per bracket).
	9.3.15.2.4.3 The outermost bracket is bolted to a concrete pad with two 1/2" diameter anchor bolts.
	9.3.15.2.4.4 Details are shown in Figure 45.
	9.3.15.2.4.5 Stair tread material shall be notched around the raised tabs of the NCS Railing Post Bracket as shown in Figure 46.
	9.3.15.2.4.6 Handrail post shall be installed using galvanized or stainless steel bolts, 3/8" x 11/4" (maximum), threaded into the raised tabs over stringer.
	9.3.15.2.4.6.1 Threadlock or lock washers shall be applied to ensure bolt remains in place.
	9.3.15.2.4.6.2 Holes may be drilled into stair tread material where required for the remaining fastener slots on the handrail post base and fastened with 3/8" x 2" (minimum) galvanized or stainless steel bolts as shown in Figure 47.




	9.3.16 New Castle Steel Decks may be grounded as shown in Figure 48.


	10 Substantiating Data
	10.1 Testing has been performed under the supervision of a professional engineer and/or under the requirements of ISO/IEC 17025 as follows:
	10.1.1 Reports of engineering analysis in accordance with AISI S100 from approved source
	10.1.2 Lateral strength structural analysis report of NCS deck system from approved source
	10.1.3 Structural analysis report of rail post connection to structural plastic blocking from approved source
	10.1.4 Structural analysis report of NCS Stair Stringer from approved source

	10.2 Information contained herein may include the result of testing and/or data analysis by sources that are approved agencies, approved sources, and/or an RDP. Accuracy of external test data and resulting analysis is relied upon.
	10.3 Where applicable, testing and/or engineering analysis are based upon provisions that have been codified into law through state or local adoption of regulations and standards. The developers of these regulations and standards are responsible for t...
	10.4 The accuracy of the provisions provided herein may be reliant upon the published properties of raw materials, which are defined by the grade mark, grade stamp, mill certificate, or duly authenticated reports from approved agencies and/or approved...
	10.5 Testing and Engineering Analysis
	10.5.1 The strength, rigidity, and/or general performance of component parts and/or the integrated structure are determined by suitable tests that simulate the actual conditions of application that occur and/or by accepted engineering practice and exp...

	10.6 Where additional condition of use and/or regulatory compliance information is required, please search for New Castle Steel Deck Framing System on the DrJ Certification website.

	11 Findings
	11.1 As outlined in Section 6, New Castle Steel Deck Framing System has performance characteristics that were tested and/or meet applicable regulations. In addition, they are suitable for use pursuant to its specified purpose.
	11.2 When used and installed in accordance with this duly authenticated report and the manufacturer installation instructions, New Castle Steel Deck Framing System shall be approved for the following applications:
	11.2.1 Use as the substructure of an exterior deck.

	11.3 Unless exempt by state statute, when New Castle Steel Deck Framing System is to be used as a structural and/or building envelope component in the design of a specific building, the design shall be performed by an RDP.
	11.4 Any application specific issues not addressed herein can be engineered by an RDP. Assistance with engineering is available from New Castle Steel, Inc.
	11.5 IBC Section 104.2.337F  (IRC Section R104.2.238F  and IFC Section 104.2.339F  are similar) in pertinent part state:
	11.6 Approved:40F  Building regulations require that the building official shall accept duly authenticated reports.41F
	11.6.1 An approved agency is “approved” when it is ANAB ISO/IEC 17065 accredited.
	11.6.2 An approved source is “approved” when an RDP is properly licensed to transact engineering commerce.
	11.6.3 Federal law, Title 18 US Code Section 242, requires that, where the alternative product, material, service, design, assembly, and/or method of construction is not approved, the building official shall respond in writing, stating the reasons why...

	11.7 DrJ is a licensed engineering company, employs licensed RDPs and is an ANAB Accredited Product Certification Body – Accreditation #1131.
	11.8 Through the IAF Multilateral Arrangement (MLA), this duly authenticated report can be used to obtain product approval in any jurisdiction or country because all ANAB ISO/IEC 17065 duly authenticated reports are equivalent.42F

	12 Conditions of Use
	12.1 Material properties shall not fall outside the boundaries defined in Section 6.
	12.2 As defined in Section 6, where material and/or engineering mechanics properties are created for load resisting design purposes, the resistance to the applied load shall not exceed the ability of the defined properties to resist those loads using ...
	12.3 Framing members and their connections shall be designed and installed in accordance with IBC Section 220443F   and IRC Section R301.1.3.
	12.4 Fasteners used in New Castle Steel Deck Framing System shall be corrosion resistant, self-drilling/tapping screws conforming to ASTM C1513, installed with an edge distance no less than 1/2", and adhere to the center-to-center spacing denoted in S...
	12.4.1 Screws shall extend through the steel a minimum of three exposed threads

	12.5 Adequate joist top flange bracing to preclude lateral torsional buckling.
	12.6 Additional design and construction are required for anchorage of lateral loads to the primary framing in accordance with IBC Section 1604.8.3, IRC Section R301, and IRC Section R507.9.1.3.
	12.7 New Castle Steel Deck Framing System shall be limited to sites subjected to a maximum design wind speed of 150 mph, Exposure C, and a maximum design snow load of 150 psf.
	12.8 Steel 11/4" flange tracks have not been evaluated for use as individual joists.
	12.9 Conventional wood supports for guards and substructure steel framing system are not within the scope of this report and are subject to evaluation and approval by the building official.
	12.10 Supports shall satisfy the design load requirements specified in IBC Chapter 16 and shall provide suitable material for anchorage. Where required by the building official, engineering calculations and details shall be provided.
	12.11 Compatibility of fasteners and other metallic components with wood supports for guards and substructure steel framing system, including chemically-treated wood, is not within the scope of this report.
	12.12 Connections and conditions outside of this report shall be verified by an RDP.
	12.13 When required by adopted legislation and enforced by the building official, also known as the Authority Having Jurisdiction (AHJ) in which the project is to be constructed:
	12.13.1 Any calculations incorporated into the construction documents shall conform to accepted engineering practice and, when prepared by an approved source, shall be approved when signed and sealed.
	12.13.2 This report and the installation instructions shall be submitted at the time of permit application.
	12.13.3 This innovative product has an internal quality control program and a third-party quality assurance program.
	12.13.4 At a minimum, this innovative product shall be installed per Section 9.
	12.13.5 The review of this report by the AHJ shall comply with IBC Section 104.2.3.2 and IBC Section 105.3.1.
	12.13.6 This innovative product has an internal quality control program and a third party quality assurance program in accordance with IBC Section 104.7.2, IBC Section 110.4, IBC Section 1703, IRC Section R104.7.2, and IRC Section R109.2.
	12.13.7 The application of this innovative product in the context of this report is dependent upon the accuracy of the construction documents, implementation of installation instructions, inspection as required by IBC Section 110.3, IRC Section R109.2...

	12.14 The approval of this report by the AHJ shall comply with IBC Section 1707.1, where legislation states in part, “the building official shall make, or cause to be made, the necessary tests and investigations; or the building official shall accept ...
	12.15 Design loads shall be determined in accordance with the regulations adopted by the jurisdiction in which the project is to be constructed and/or by the building designer (i.e., owner or RDP).
	12.16 The actual design, suitability, and use of this report for any particular building, is the responsibility of the owner or the authorized agent of the owner.

	13 Identification
	13.1 New Castle Steel Deck Framing System, as listed in Section 1.1, is identified by a label on the board or packaging material bearing the manufacturer name, product name, this report number, and other information to confirm code compliance.
	13.2 Additional technical information can be found at www.ncsteel.com.

	14 Review Schedule
	14.1 This report is subject to periodic review and revision. For the latest version, visit www.drjcertification.org.
	14.2 For information on the status of this report, please contact DrJ Certification.
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