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COURSE DESCRIPTION

2018 NDS Changes — STD120

This presentation will provide an overview of the
significant changes for wood design per AWC's
National Design Specification (NDS) for Wood
Construction. The 2018 NDS is referenced in the 2018
International Building Code and 2018 International
Residential Code and used to design wood structures
worldwide. The 2018 NDS references ASCE/SET
Standard 7-16 Minimum Design Loads and Associated
Criteria for Buildings and Other Structures which
includes increased wind loads. Participants will learn
about changes in the 2018 NDS to address increased
wind loads and gain an overview of the standard.



LEARNING OBJECTIVES

Upon completion, participants will be better able to identify:

NDS Changes e Fasteners

Identify changes in the 2018 NDS Identify new fastener provisions developed
to address increased wind loads

e ASCE 7-16 o Nail Design

Identify wind load increases in ASCE 7-16 Design nails for withdrawal and head pull-
that affect wood design and construction through to resist new wind loads

2018 NDS Changes — STD120
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ANSI ACCREDITATION

AWC — ANSI-accredited standards developer

- Consensus Body

Wood Design Standards Committee

2018 NDS Changes — STD120



GOVERNING CODES FOR WOOD DESIGN

2018 NDS referenced in 2018 IBC and IRC

2018

EDITION

NDS

NATIONAL DESIGN SPECIFICATION®

for Wood Construction with Commentary

A Member of the international Code Family

INCLUDES

Residential requirements from

NFPA 70: National Electrical Code™ 2017
The electrical code designated for

use with the I-Codes’

INTERNATIONAL INTERNATIONAL
BUILDING CODE RESIDENTIAL CODE" for One- and Two-Family Dwellings

COUNCIL

4> AMERICAN
(3] Lesn
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2018 NDS — PRIMARY CHANGES

« References ASCE 7-16

« Added equation for withdrawal design values for
smooth shank stainless steel nails

« New provisions for Roof Sheathing Ring Shank
nails in accordance with ASTM F 166/

« New design provisions for fastener head pull-
NATIONAL DESIGN SPECIFICATION® th rough

for Wood Construction with Commentary

 Revision to method for calculating lateral design
values for threaded nails

» Revised timber rivet design value tables

 Revised terminology for Fire Design of Wood

AMERICAN Members

L8R « NDS Supplement design values updated

2018 NDS Changes — STD120



NDS 2018 CHAPTERS

wos

NATIONAL DESIGN SPECIFICATION

General Requirements for Structural Design
Design Values for Structural Members
Design Provisions and Equations

Sawn Lumber

Structural Glued Laminated Timber
Round Timber Poles and Piles*
Prefabricated Wood I-Joists*
Structural Composite Lumber
Wood Structural Panels*

for Wood Cor vith Comm

Lo NOLA W

10. Cross-Laminated Timber

* No changes

11. Mechanical Connections
12. Dowel-Type Fasteners
s 13. Split Ring and Shear Plate Connectors*
14. Timber Rivets

15. Special Loading Conditions*
2018 NDS Changes — STD120 16. Fire Design of Wood Members




NDS 2018 APPENDICES

NATIONAL DESIGN SPEC[FICATION

vith Comm

2018 NDS Changes — STD120
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Construction and Design Practices

Load Duration (ASD Only)

Temperature Effects

Lateral Stability of Beams

Local Stresses in Fastener Groups

Design for Creep and Critical Deflection Applications
Effective Column Length

Lateral Stability of Columns

Yield Limit Equations for Connections

Solution of Hankinson Equation

Typical Dimensions for Split Ring and Shear Plate Connectors
Typical Dimensions for Dowel-Type Fasteners and Washers

. Manufacturing Tolerances for Rivets and Steel Side Plates for

Timber Rivet Connections
Appendix for Load and Resistance Factor Design (LRFD) —
Mandatory

10



NDS 2018 SUPPLEMENT

NDS

SUPPLEMENT
NATIONAL DESIGN SPECIFICATION®

Design Values for Wood Cor

b AMERICAN

WOO
L‘J COu NCIL
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B 2 S

Sawn Lumber Grading Agencies
Species Combinations
Section Properties
Reference Design Values
Sawn Lumber and Timber
MSR and MEL
Decking
Non-North American Sawn Lumber
Structural Glued Laminated Timber
Timber Poles and Piles

11



CHAPTER 1

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION 1

GENERAL
REQUIREMENTS
FOR
STRUCTURAL
DESIGN

L ]

e

e — ,

IiEmEmn) g
=

emieme i

1.1  Scaope

1.2  General Requirements
1.3 Standard as a Whole
1.4 Design Procedures

1.5 Specifications and Plans

W W NN N

1.6 Notation
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MINIMUM DESIGN LOADS

- Reference Loads

Minimum Design Loads and
Associated Criteria for

Buildings and Other Structures ¢ M | n | m U m Load Sta nda I‘C| S
- ASCE 7-16

2018 NDS Changes — STD120 13



NOTATION

1.6 Notation

D, = fastener head diameter, in.

El. = effective bending stiffness of the CLT section, Ibs-in.?/ft of panel width
GA+ = effective shear stiffness of the CLT section, Ibs/ft of panel width

W,, W,' = reference and adjusted pull-through design value, Ibs

ahar = €ffeetive char depth, in

a.¢ = effective char depth, in.

t.. = net side member thickness, in.

B: Beee = Non-linear effeetive char rate (in./hr.%813) adjusted for exposure time, t

2018 NDS Changes — STD120 14



CHAPTER 2

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION ]

DESIGN
VALUES FOR
STRUCTURAL
MEMBERS

2.1 General 10

2.2 Reference Design Values 10

2.3 Adjustment of Reference Design Values 10

Table 2.3.2 Frequently Used Load Duration Factors, C ...

Table 2.3.3 Temperature Factor, C,

Table 2.3.5 Format Conversion Factor, K
(LRFD Only)

Table 2.3.6 Resistance Factor, ¢ (LRFD Only).....ccccovuinnenee

2018 NDS Changes — STD120
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2018

EDITION

SUPPLEMENT
NATIONAL DESIGN SPECIFICATION®

Design Values for Wood Construction
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RESPONSIBILITY OF DESIGNER

2.1.2 Responsibility of Designer to Adjust
for Conditions of Use

Adjusted design values for wood members and con-
nections in particular end uses, shall be appropnate for
the conditions under which the wood products are used,
taling info account conditions such as the differences in
wood strength properties with different moisture con-
tents, load durations, and types of treatment. Common
end use conditions are addressed mn this Specification. It
shall be the final responsibility of the designer to relate
design assumptions with design values, and to make
design value adjustments appropriate to the end use
conditions.

2018 NDS Changes — STD120 16



LOAD DURATION FACTOR

2018 NDS Changes — STD120

Table 2.3.2 Frequently Used Load Duration
Factors, Cp?

Load Duration _ Cp  Typical Design Loads
Permanent 09 Dead Load
Ten vears 1.0 Occupancy Live Load

Two months 15 Snow Load

1
Seven davs 1.2 Construction Load
Ten minutes 1.6 Wind/Earthquake Load

ImE;]::t] 2.0 It‘ﬂEﬂCt Load

1. Load duration factors shall not apply to reference modulus of elastica-
ty, E, reference modulus of elasticity for beam and column stability,
Eein, nor to reference compression perpendicular fo gramm design val-
ues, Foo . based on a deformation limit.

2. Load duration factors greater than 1.6 shall not be used i the design of
structural members pressure-treated with water-bome preservatives
(see Reference 30), or fire retardant chemicals. Load duraton factors
sreater than 1.6 shall not be used in the design of commections or wood
stuctumal panels.

SAC dI1EL5.

L

17



CHAPTER 3

MNATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

DESIGN
PROVISIONS
AND EQUATIONS

31 General 14
3.2 Bending Members — General 15
33 Bending Members — Flexure 15
34 Bending Members — Shear | b7
35 Bending Members — Deflection 19
3.6 Compression Memhers — General 20
3.7 Selid Columns 21
3.8 Tension Members 22
39 Combined Bending and Axial Loading 22
3.10 Design for Bearing 23

2018 NDS Changes — STD120
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BEAM STABILITY FACTOR

3.3.3 Beam Stability Factor, C,

3336 The slenderness ratio, R, for bending
members shall be calculated as follows:

t.d
hE
3.3.3.7 The slenderness ratio for bending members,

Rz, shall not exceed 50.
3.3.3.8 The beam stability factor shall be calculated

R, = (3.3-5)

as follows:
. 2 -
o =M — 1+{F"E’}‘F" ) _ FbEf!‘Fn (3.3-6)
) 1.9 1.9 0.95
where:

Fo* = reference bending design value multiplied by
all applicable adjustment factors except Cr,
Cv (when Cv = 1.0), and CL (see 2.3), psi

_1.20E,,’

BE fd
HE

2018 NDS Changes — STD120

Source: APA
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CHAPTER 4

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

SAWN LUMBER

41
42
4.3

e}

General
Reference Design Values

Adjustment of Reference Design
Values

Special Design Considerations

Table 431 Applicability of Adjustment Factors for

Table 4.3.8 Incising Factors, C,

2018 NDS Changes — STD120

Sawn Lumber

26
27

28
31

i

30

25
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FLAT USE FACTOR

2018 NDS Changes — STD120

4.3.7 Flat Use Factor, Cs,

4 3.7.1 When sawn lumber 2" to 4" thick 1s loaded

on the wide face, multiplying the reference bending
design value, Fy, by the flat use factors, C;,, specified in

Tables 4A 4B 4C, and 4F shall be pernutted.

4.3.7.2 When members classified as Beams and
Stringers are loaded on the wide face, the reference
bending design value, Fy, and the reference modulus of
elasticity, (E or Eup), shall be multiplied by the flat use
factors, Cg, specified in Table 4D

21



INCISING FACTOR

4.3.8 Incising Factor, C

Dimensional lumber - Allowance for incising
factors from company providing incising

Table 4.3.8 Incising Factors, Ci

Design Value G;

E. Emin 0.95
Fv. Fi. Fe. Fy 0.80
Fe. 1.00

2018 NDS Changes — STD120




WOOD TRUSSES

2018 NDS Changes — STD120

4.4.2 Wood Trusses

4421 Increased chord stiffness relative to axal
loads where a 2" x 4" or smaller sawn lumber truss
compression chord 1s subjected to combined flexure
and axial compression under dry service condition and
has 3/8" or thicker wood structural panel sheathing
nailed to the narrow face of the chord in accordance
with code required roof sheathing fastener schedules
(see References 32, 33, and 34), shall be permutted to
be accounted for by multiplying the reference modulus
of elasticity design value for beam and column stabil-
1ty, Emin, by the buckling stiffness factor, Cr, mn column
stability calculations (see 3.7 and Appendix H). When
€. <96", Ct shall be calculated as follows:

23



CHAPTER 5

MNATIOMAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

STRUCTURAL
GLUED
LAMINATED
TIMBER

51 General

5.2 Reference Design Values

53 Adjustment of Reference Design
Values

5.4 Special Design Considerations

Table 5.1.3 Net Finished Widths of Soructural Glued
Laminated Timbers
Table 5.2.8 Radial Tension Design Factors, F . for
Curved Members.

Table 5.3.1 Applicability of Adjustment Factors for
Sfructaral Chucd T ammated Thnber ... 37

".' ‘.’l':,

2018 NDS Changes — STD120 Source: APA 24



ADIJUSTMENT FACTORS

NDS

ECIFICATION™

Table 5.3.1 Applicability of Adjustment Factors for Structural Glued
Laminated Timber

ASD ASD and LRFD LRFD
only only

Resistance Factor

Flat Use Factor

Format Conversion Faclor

Load Duration Factor
Wet Service Factor
Temperature Factor

Beam Stability Factor ©

Volume Factor °
Curvature Factor
Stress Interaction Factor
Shear Reduction Factor
Column Stability Factor
Bearing Area Factor
Time Effect Factor

7

]
F.=F: =x | Cp C - - - - - ; - - 2.88 0.75

1. The beam stability factor, Cr, shall not apply simmltanecusly with the velume factor, Cv, for stuctural glued laminated imber bend-
ing members (see 5.3.6). Therefore, the lesser of these adjustment factors shall apply.
2. 2. For radial tension, Fx, the same adjustment factors (Cy and Cy) for shear parallel to grain, e, shall be used.

Source: APA

2018 NDS Changes — STD120 25



CHAPTER 6

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION 43

NO CHANGE

ROUND TIMBER
POLES AND
PILES

6.1 General 44
6.2 Reference Design Values 4
6.3 Adjustment of Reference Design

Values 44

Table 6.3.1 Applicability of Adjustment Factors for Round

Timber Poles and Piles. ... ccnnes e 45
Table 6.3.5 Condition Treatment Factor, C, ..o 45
Table 6.3.11 Load Sharing Factor, C. per ASTM D 2899 ...........46

2018 NDS Changes — STD120 26



CHAPTER 7

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

NO CHANGE

PREFABRICATED
WOOD I-JOISTS

7.1 General
7.2 Reference Design Values

7.3  Adjustment of Reference Design
Values

7.4  Special Design Considerations

Table 7.3.1 Applicability of Adjustment Factors for
Prefabricated Wood I-Joists

2018 NDS Changes — STD120 Source: APA ' 27



CHAPTER 8

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

STRUCTURAL
COMPOSITE

Source: APA

2018 NDS Changes — STD120 28



VOLUME FACTOR

Table 8.3.1 Applicability of Adjustment Factors for Structural

Composite Lumber
Volume Factor C, — ASD LRFD
_ _ o] ASD and LRFD e
Tension parallel to grain - e
- #
8.3.6 Volume Factor, Cy ﬁ ﬁ E j . ?: 3 i E % E
il s | = | A E| E| T g %
8.3.6.1 Reference bending design values, F,, for |- E E 3 : E 5| <| 8 K E
structural composite lumber shall be multiplied by the 2| 3 : "é K 2 : g E = v
volume factor, Cy, which shall be obtained from the ol v F | A H_E = = i i
structural composite lumber manufacturer’s literature K | ¢
or code evaluation reports. When Cy < 1.0, the volume 1 .
factor, Cy, shall not apply simultaneously with the Fy=F X Cr G G G G - - B
beam stability factor, Cy (see 3.3.3) and therefore, the - :
lesser value of these adjustment factors shall apply. o=k g R R
When Cy > 1.0, the volume factor, Cy, shall apply sim- T 5 v
ultaneously with the beam stability factor, Cp (see Fe:=Fs AR Cu G - - - - - B
333). . _
8.3.62 Reference tension design values, F, for Fe=F x[€ C« G - ) - G - 240036
structural composite lumber shall be multiplied by the i, : :
volume factor, Cy, which shall be obtained from the Fo=Fu xSl Cu G - ) - - G 167030 -
structural composite lumber manufacturer’s literature :
L E=E sl Gy G - - - - - - - -
or code evaluation reports.
Emo =Fox x| - G« G - - - - - 176 085 -

1. %es 83.6.1 for information on sinmlttaneos apphication of the volume factor, Cv, and the beam stability factor, ). o
2018 NDS Changes — STD120 the reference banding design value, F, 29



CHAPTER 9

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

NO CHANGE
WOOD
STRUCTURAL
PANELS

9.1 General
9.2 Reference Design Values
9.3  Adjustment of Reference Design
Values

9.4 Design Considerations

Table 9.3.1 Ap;ﬂicabﬂnynf_Aﬂjnshnent Factors for

2018 NDS Changes — STD120 30



CHAPTER 10

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

CROSS-
LAMINATED
TIMBER

10.1 General
10.2 Reference Design Values

10.3 Adjustment of Reference Design
Values

10.4 Special Design Considerations

Table 10.4.1.1 Shear Deformation Adjustment
Factors, K,

2018 NDS Changes — STD120

Source: Seagate
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FORMAT CONVERSION FACTOR

Table 10.3.1  Applicability of Adjustment Factors for Cross-Laminated

Format
Conversion
Factor

Timber
ASD LEFD
ASD and LEFD
only only
. -
ST IEER
i = |8 | B & = g 2| £
=l 2 | B| 2 (F| B . e | B
g e | B| E(B| < = g | &
2 | S| &2 |%| 2| & | 2 [%
= | E| g | E| & :
22|52 &0 pEE
b 2 | 3 s
Fo(Ser)’ = FolSesr) Cn Gy G G - - 2.54 0.85 )
th\*ﬂkpam]lelr o Fr(*ﬂipam]lelj C(p Cu G - = = 2.70 0.80 A
Fo(ty) = Fulty) Cp Cy G - - - 288 0.75 A
Fo(Ib/Q)ett = Fs(Ib/Q)es . G - - - 0.75 -

2018 NDS Changes — STD120
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DEFLECTION — EFFECTIVE SHEAR STIFFNESS

Per ANSI/APA PRG 320-2017

EI
[EIL.:..:. = 2l
1+ HEEI‘*‘;
GA, L
where:

Ele= = Effective bending stiffness of the CLT section, Ibs-
in.2/ft of panel width

Ks = Shear deformation adjustment factor

) (A = Effective shear stiffness of the CLT section, Ibs/ft
of panel width

Source: APA
L = Span of the CLT section, in.

2018 NDS Changes — STD120 33



CHAPTER 11

NATIONAL DESIGN SPECIFICATION FOR W0OD CONSTRUCTION

MECHANICAL
CONNECTIONS

11.1 General 64
11.2 Reference Design Values 65

113 Adjustment of Reference Design
Values 65

Table1L31 Applicability of Adjustmest Factors for
Table113.3  Wet Service Factors, C,, for Connections .. .67
Table11.34  Temperature Factors, C, for Connections ............67
Table 11.3.6A Group Action Factors, C, for Bolt or Lag Screw

Conneckiuns with Wond Sie Mesberso v 0
Table 11.3.6B Group Action Factors, C, for 4" Split Ring or

Shear Plate Connectors with Wood Side

][ I e A _' o H Al 4 » = ! A i} “
Table 11.2.6D Croup Action Factors, C,, for 4" Shear Plate
2018 NDS Changes — STD120

D

s TN

=

T1

TL ———

L)

T
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L

Roof Sheathing Ring Shank Nails

P

Option to address significant increases
in ASCE 7-16 C&C roof wind pressures

34



ADJUSTMENT FACTORS — HEAD PULL-THROUGH

Table 11.3.1 Applicability of Adjustment Factors for Connections

ASD _ LRFD
ASD and LRFD
Only Only
2
- = i 2 =
= =2 E g o E m E _:_ - 1'3 =
§ | S| E| 2| E| £ 8| 2| 8| x| 2|4
B 5| 5| S| 2| £ 2| g| £| 2 [NEMR A
i & EL = = = _f = '{ = 6 5
o £ = | 2| @ B | = g | 2 E | = 8
8|l =| 2| &% | 2| 8| 8| "|LE =
e D =
| Re | ¢
Lateral Loads
Dowel-type Fasteners _
(e.g. bolis, lag screws, wood screws, == C[: CM C¢ Cg C.‘:I. - Ceg - C.ﬂj_ Cm 332 8:65 X
nails, spikes, drift bolts, & drift pins)
Split Ring and Shear Plate P=Px €8 Oy C C Ci G . C. . - 33208865 L
Connectors Q=0x e Cy C, C. €y € - - - - 332065 )
. P=Px [l C\x C - - = = Co - - |[S50E N
Timber Rivets o-=0x el ce C - ©°F - . oY . - 332 065 A
Spike Gnids =7 % BGEaN Cy C; - Cp - - - - - 332 065 A
Withdrawal Loads
Nails, spikes, Iapscrews, o wx Ml © - - - G - - C. [EEEE
AN T'E n"'l'lllil
. Pull-Through
Fasteners with Round Heads Wg=WgXx Cuy C =

35
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WET SERVICE FACTORS — HEAD PULL-THROUGH

Table 11.3.3 Wet Service Factors, Cm, for Connections

Moisture Content

Fastener Type

At Time of Fabrication In-Service Car
Withdrawal Loads
Lag Screws & Wood any < 19% 1.0
Screws any = 19% 0.7
Nails & Spikes’ < 19% < 19% 1.0
> 19% < 19% 025"
<19% > 19% 0.25°
> 19% > 19% 1.0

Pull-Through Loads

Fasteners with Round any < 19% 1.0
Heads any > 19% 0.7

l Cp=0.7 for dowel-type fasteners wil:h- diameter, D, less than 1/4”.
Cyy= 1.0 for dowel-type fastener connections with:
1) one fastener only, or
2) two or more fasteners placed in a single row parallel fo gramn, or
R I 5 3 L A 5 0 A AL 0l A .5 L L 0 R 8 5 W s 0 ol 3 i 0 B s Y RN
3. For Roof Sheathing Fing Shank (F.SE.S) and Post-Frame Fing Shank (PF) nails, Cp=1.0.

2018 NDS Changes — STD120
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CHAPTER 12

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

DOWEL-TYPE
FASTENERS

(BOLTS, LAG SCREWS, WOOD Table L6 Roof Sheathing Ring Shank Nails*
SCREWS, NAILS/SPII(ES,

DRIFT BOLTS, AND DRIFT PINS)

121 General

122 Reference Withdrawal Design Values 7 L

12.3 Reference Lateral Design Values

12.4 Combined Lateral and Withdrawal TL
Loads :

12.5 Adjustment of Reference Des:guVahes 39 n T1

125 Multiple Fasteners. : H‘

sl ey e [ ARRRRRRRRRRRRRRRRAA R

Table1233 mﬂu:gmr r-nnu.-nprmssn
‘Wili

Table 12518
Table 12.51C
Table 125.0F Pe

e mmm o

2018 NDS Changes — STD120 37




TYPICAL NAIL HEADS

Full Round

ASTM F1667

2018 NDS Changes — STD120

Offset Round

Notched Head

Photos courtesy Falcon Fasteners

Photos courtesy of Hitachi — Falcon - Hitachi

38



TYPICAL NAIL SHANKS

Smooth Ring Screw

2018 NDS Changes — STD120

Sketches courtesy ISANTA

Barbed

Photos courtesy of Falcon Fasteners

39



ROOF SHEATHING RING SHANK NAILS

Table L4 Standard Common, Box, and Sinker Steel Wire Nails12

12.1.6 Nails and Spikes

L - ~ L - | |

| T { %J D = diameter, in. 12.1.6.1 Installation requirements apply to commeon

o 0 D A ;: ﬁnirh‘_m' oy steel wire nails and spikes, box nails, sinker nails, Roof
= head diameter. in.

Sheathing Ring Shank nails. and Post-Frame Ring
Shank nails meeting requirements in ASTM F1667.

Nauls and spikes used in enmneered construction shall
meet the Sugglementg' Regu;irementﬂ of ASTM F1667

Table L5 Post-Frame Ring Shank Nails? Table L6 Roof Sheathing Ring Shank Nails? S1 Nail Bending Yield Stren th'_Naﬂ Epeciﬁ':aﬂ_m_]s for
engineerad construction mnclude the munimum

lengths, head diameters. and shank diameters for the
L L nails and spikes to be used. See Appendix Table L4 for

TL e —— standard common, box, and sinker nail dimensions,
D T1 TL Appendix Table L5 for standard Post-Frame Ring

e I;IL D Shank nail dimensions. and &Egeudi}; Table L6 for
——P D:#:mﬁm Roof SheathmE Rjng Shank nail dimensions.

Commeon or Box Sinker

| |
e N

| LT

2018 NDS Changes — STD120 40



SMOOTH SHANK NAILS OR SPIKES

12.2.3 Nails and Spikes

122 31 Smooth shank nails or spikes
(a) The nal or spike reference withdrawal design

value, W, 1n lbs/in. of penetration, for a smooth shank
(bght or galvanized) carbon steel nail or spike driven
into the side grain of a wood member, with the nail or
spike axis perpendicular to the wood fibers, shall be de-
termuned from Table 12.2C or Equation 12.2-3, within
the range of specific gravities, G, and nail or spike diam-
eters, D, mven m Table 12.2C. Reference withdrawal
design values, W, shall be multiplied by all applicable
adjustment factors (see Table 11.3.1) to obtain adjusted
withdrawal design values, W'

W=1380G¥2D (12.2-3)

2018 NDS Changes — STD120

(b) The nail or spike reference withdrawal design
value, W, 1 Ibs/m. of penetration, for a smooth shank
stainless steel nail or spike driven into the side grain of
a wood member, with the nail or spike axis perpendicu-
lar to the wood fibers, shall be determined from Table
12.2D or Equation 12.2-4, within the range of specific
gravities, G, and nail or spike diameters, D, given mn
Table 12.2D. Reference withdrawal design values, W,
shall be multiplied by all applicable adjustment factors

(see Table 11.3.1) to obtain adjusted withdrawal design
values, W'

W=465G32D (12.2-4)

41




CARBON STEEL NAIL WITHDRAWAL

Table 12.2C (Bright or Galvanized) Carbon Steel Nail and Spike Reference Withdrawal Design Values, W13

Tabulated withdrawal design values, W, are in pounds per inch of fastener penetration into side grain of wood member (see 12.2.3.1)
Specific Gravity?, Smooth Shank (Bright or Galvanized) Carbon Steel Nail and Spike Diameter, D
L
0.113" 0.128" | 0.131" | 0.135" | 0148 | 0.162" 0 192" | 0207 | 02257 | 02447 | 0263 | 0283 | 03117 [ 037"

0.73 71 a0 82 85 93 102 121 130 141 153 165 178 196 236
0.71 66 75 T7 19 87 95 113 121 132 143 154 166 183 220
0.68 59 67 69 71 78 85 101 109 118 128 138 149 164 197
0.67 57 65 66 68 75 82 97 105 114 124 133 144 158 190
0.58 40 45 46 48 52 57 68 13 80 86 93 100 110 133
0.55 35 40 41 42 46 50 59 o4 70 76 al 88 97 116
0.51 2 33 34 35 38 42 49 33 58 63 a7 73 80 26
0.50 28 31 32 33 36 40 47 50 55 60 o4 69 76 91

1. Tabulated withdrawal design values, W, for nail or spike connections shall be mmltiplied by all applicable adjostment factors (see Table 11.3.1).

2. Specific gravity shall be determiuned in accordance with Table 12.3 3A
3. Tabulated withdrawal design values for smooth shank nails are permitted to be used for deformed shank nails of equivalent diameter, D.
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STAINLESS STEEL NAIL WITHDRAWAL

NEW

Table 12.2D Stainless Steel Nail and Spike Reference Withdrawal Design Values, W13

Tabulated withdrawal design values, W, are in pounds per inch of fastener penetration into side grain of wood member (see 12.2.3.1)

Specific Gravity’, Smooth Shank Stainless Steel Nail and Spike Diameter, D
G

00917 | 0.099" | 0.113" | 0120" | 0.128" [ 0.131" [ 0.135" | 0.148" | 0.162" | 0.177" | 0.192" | 0.207" | 0.225" | 024" | 0.263" | 0.2183" | 0.311" | D.375"
0.73 27 29 33 35 37 38 39 43 47 51 56 60 65 71 16 2 90 109
0.71 26 28 31 33 36 36 38 41 45 49 53 58 63 68 13 79 87 104
0.68 24 26 29 31 33 34 35 39 42 48 50 54 59 64 69 74 81 98
0.67 23 25 29 31 33 33 34 38 41 45 49 33 57 62 67 72 80 96
0.58 19 20 23 25 2 27 28 30 33 36 39 43 46 50 54 58 64 77
0.55 17 19 21 23 24 25 28 28 31 34 36 39 43 46 50 54 59 71
0.51 16 17 19 20 22 22 23 25 27 30 33 35 38 41 45 48 53 64
0.50 15 16 19 20 21 22 22 24 27 29 32 34 37 40 43 47 51 62

1. Tabulated withdrawal design values, W, for nail or spike connections shall be mmltiplied by all applicable adjostment factors (see Table 11.3.1).
. Specific gravity shall be determuned in accordance with Table 12.3 3A

[

. Tabulated withdrawal design values for smooth shank nails are permitted to be used for deformed shank nails of equivalent diameter, D.

(]
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SMOOTH SHANK NAIL WITHDRAWAL STRENGTH

ASD Withdrawal Strength
(Smooth shank, 8d common nail)

45

40
35
30
25
20
15
10

0

0.55 0.5 0.45 0.4 0.35

Wood specific gravity

Pounds per inch of penetration

92}

B Carbon steel (bright or galvanized) W Stainless steel
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DEFORMED SHANK NAILS

12.2.3.2 Deformed shank nails
(a) The reference withdrawal design wvalue, 1n

Ibs/in. of ning shank penetration, for a Roof Sheathing
Ring Shank nail or Post-Frame Ring Shank nail driven

in the side grain of the main member, with the nail axis
perpendicular to the wood fibers, shall be deternuned
from Table 12 2E or Equation 12 2-5, within the range
of specific gravities and nail diameters given 1in Table
12 2E. Reference withdrawal design values, W, shall be
multiplied by all applicable adjustment factors (see Ta-
ble 11.3.1) to obtain adjusted withdrawal design values,

W
W= 1800 G2D (12.2-5)

2018 NDS Changes — STD120

(b) For Roof Sheathing Ring Shank nails (Appen-
dix Table L6) or Post-Frame Ring Shank nails (Appen-
dix Table L5) that are uncoated carbon steel. reference
withdrawal design values deternuned from Table 12 2E
or Equation 12.2-5 shall be pernutted to be multiphed
by 1.25.
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RSRS NAIL WITHDRAWAL

Table 12.2E il and Post-Frame Ring Shank Nail Reference

Withdrawal Design Values, W12

Tabulated withdrawal design values, W, are in pounds per inch of ring shank penetration into side grain of
wood main member (see AEPeudis Table LS and Table La6).

Roof Sheathing Ring Shank Nail
Diameter, D (in.)

Post-Frame Rjng Shank MNail

Specific Gravity®, G Diameter, D {in.)

0.113 0.120 0.131 0.135 0.148 0.177 0.200 0.207
0.73 108 115 126 129 142 170 192 199
0.71 103 109 119 122 134 161 181 188
0.68 94 100 109 112 123 147 166 172
0.67 91 97 106 109 120 143 162 167
0.58 68 73 79 82 90 107 121 125
0.55 62 65 71 74 81 96 109 113
0.51 53 56 61 63 69 83 94 97
0.50 51 54 59 61 67 80 90 93

1. Tabulated withdrawal design values. W, for Roof Sheathing Ring Shank (RSRS) nails and Post-Frame Ring Shank (PT) nails shall be
multiplied by all applicable adjustment factors (see Table 11.3.1).

. Tabulated reference withdrawal design values. W. are only applicable to Roof Sheathing Ring Shank (RESES) nails or Post-Frame Ring
Shank (PF) nails meeting requirements of ASTM F1667.

3. Specific gravity shall be deternuned in accordance with Table 12.3 3A
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FASTENER HEAD PULL-THROUGH

12.2.5 Fastener Head Pull-Through Wu=690nDyG2tns fOrtns<25Dy (12.2-6a)

12.2.5.1 For fasteners with round heads, the refer- Wi=1725nD2 G2 forts>25Dn (12.2-6b)
ence pull-through design value, Wy, mn pounds for

wood side members shall be determined from Table Where:

12.2F or Equation 12.2-6, within the range of fastener n Du = perimeter for fasteners with round heads
head diameters. Dy, and net side member thicknesses,

te., given in Table 12 2F. Reference pull-through design Dw = Tastener head diameter, in.

values, Wy, shall be multiplied by all applicable ad- G = specific gravity of side member

justment factors (see Table 11.3.1) to obtain adjusted

pull-through design values, W'y. Pull-through for other maternials shall be determined

i1 accordance with 11.1.1.3.

47
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FASTENER HEAD PULL-THROUGH

CIFICATION"

Table 12.2F Head Pull-Through, Wxl

N Ew Tabulated pull-through design values, Wy, are in pounds.
Net Side Member Thickness, ;. (in.)
Side
Member
Specific Head 516 | 3/8 | 7/16 | 15/32 | 1/2 |19/32 | 5/8 | 23/32 | 3/4 1 1-1/8 | 1-112
Grmfityl, Diameter, Dg
G (in.)
0.234 40 48 55 59 63 74 74 74 74 74 74 74
0.250 42 51 50 64 68 80 85 85 85 85 85 85
0.266 45 54 63 68 72 86 00 06 06 06 06 06
0.281 48 57 67 7 76 90 95 107 107 107 107 107
0.207 50 60 70 75 80 96 101 | 116 120 120 120 120
0.50 0.312 53 63 74 79 85 100 | 106 | 122 127 132 132 132
- 0.344 58 70 82 87 03 111 117 | 134 140 160 160 160
0.375 64 76 89 05 102 121 127 | 146 152 191 191 191
0.406 69 83 96 103 110 131 138 | 138 165 220 223 223
0.438 4 89 104 | 111 119 141 148 | 171 178 237 260 260
0.469 79 05 111 | 119 127 151 150 | 183 191 254 286 208
0.500 85 102 | 119 | 127 135 161 160 | 195 203 271 305 339

1. Tabulated pull-through design values, Wy, shall be multiplied by all adjustment factors as applicable per Table 11.3.1.
2. Specific gravity, G, shall be determined in accordance with Table 12 3 3A for lnmber and Table 12.3 3B for panels.

2018 NDS Changes — STD120 48



FASTENER UPLIFT CAPACITY

Fastener Uplift Capacity = lesser of W and W
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FASTENER UPLIFT DESIGN EXAMPLE

Fastener Uplift Capacity - Roof Sheathing Ring Shank Nail

Using 2018 NDS sechon 12 2, calculate the Allowable Stress Design (ASD) reference

withdrawal capacity and head pulHthrough capacity of a 0.131" diameter, 3" long roof sheathing
nng shank (RSRS) nail in the namow face of a Douglas Fir-Larch 2x6 with a 7/16 in. thick O5B
side member.

Main member: RSRS
Douglas Fr-Larch (DF-L) 2x6 (G =0.5) 7/16 OSB
Side member:

716 in. thick Orented Strand Board (OSB) (G =0.5)

Fastener Dimensions:
Dash No. 05 (NDS Table LG)

Length =3 in. /
Diameter =0.131 in. %6

Head dameter = 0281 n.
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FASTENER UPLIFT DESIGN EXAMPLE

Fastener Uplift Capacity - Roof Sheathing Ring Shank Nail (cont.)

D= 0131

Dy = 0.281

TL =15

t, = 0.4375

2018 NDS Changes — STD120

Table L6 Roof Sheathing Ring Shank Nails?

Fastener diameter (in.)
Fastener head diameter (in.) L u
Th
Deformed Shank Length (in.) J T T
Net Side Member thickness (in.) ] 1 ——p

Speciic gravity, main and side members (NDS Table 12.3.3A)
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FASTENER UPLIFT DESIGN EXAMPLE

Fastener Uplift Capacity - Roof Sheathing Ring Shank Nail (cont.)

Checking Fastener Withdrawal

W — 1800.G2.D NDS Equation 12.2-5

W=359 Reference withdrawal design value. Compare to NDS Table 12 2E, W =
29 bsfin

Resistance .= TL-W

| Resistance based on main member deformed shank penetration (lbs)
Resistance = 88
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FASTENER UPLIFT DESIGN EXAMPLE

Fastener Uplift Capacity - Roof Sheathing Ring Shank Nail (cont.)

Checking Fastener Head Pull Through

t, = 0.438

2.5Dgy = 0.703 25D, greater than t _, so NDS Equation 12.2-6a applies
Wy = 690'"'[)1-1'62"115 NDS Equation 12 2-6a
Wy = 67 Head pull-through capacity (Ibs). Compare to NDS Table 12.2F, W, =67 Ibs

Fastener head pull-through of 67 Ibs is less than withdrawal capacity of 88 lbs and controls
design capacity. See NDS Table 11.3.1 for application of additional adjustment factors for

connections based on end use conditions.

2018 NDS Changes — STD120
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FASTENER UPLIFT CAPACITY

2018 WFCM Table 3.10

Fastener Uplift Capacity &3 (Ibs)

Sheathing Thickness (in.) 3/8 7/16 15/32 19/32 23/32
Framing Member SG 042(049|042(0.4910.42|049]|0.42|0.49] 0.42 | 0.49
8d common 70 91 68 100 67 98 63 92 58 86
10d box" 84 101 82 118 81 120 77 114 73 108
RSRS-03° 91 91 99 106 99 114 99 135 99 135

Minimum capacity of withdrawal and fastener head pull-through is tabulated.

Tabulated values include a load duration factor adjustment, Cy=1.6.
Tabulated values for 8d common nails and 10d box nails are applicable to carbon steel nails (bright or galvanized).
Tabulated values for RSRS-03 nails are applicable to carbon steel (bright or galvanized) or stainless steel nails.
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ASCE 7-16 WIND LOAD CHANGES

“01(45,

110(49)

Figure 26.5-1B Basic Wind S el
Speeds for Risk Category II A
Buildings and Other Structures

20(40)

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

100(43; B oot e ¢
[

105(47) 14{(63)
150(67) ‘ 0063 195147) | J 150(67}
130(58) a 1604721

-—--'1'12&'.‘45:, 103146 _
105447
110440y 4 11
11551) {117 18367
120{54)| 140163)
150{58)

JATO(7E)

180(10)

110(4%)

—
\ 120(54)

T 130(38;
15(67) 160(72)
=
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ASCE 7 WIND LOAD CHANGES

e st C&C Loads
7-16 - Increase in hurricane regions

ST PRINTING

Larger roof zones

Minimum Design Loads and

Associated Criteria for - Interior roof zones increase most
Buildings and Other Structures
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ASCE 7 WIND LOAD CHANGES

C&C Roof Coefficients

Ratio of ASCE 7-16/ASCE 7-10
Roof Slope Roof GC,-GC,, Roof Overhang GC, - GC,
3r 3e 2r 2n 2e 3r 3e 2r 2n 2e

7<0=20

20< 0 = 27

27 <O =45
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FASTENER UPLIFT CAPACITY COMPARISONS

110mph Exposure B, 7/16" WSP, Framing G = 0.42, Rafter spacing = 24”
* For lower wind speed zones and lower G framing, RSRS gives simpler nailing schedule option

Nail Type Perimeter Nailing | Interior Nailing
(Zones 2 & 3) (Zone 1)

RSRS 6/12 6/12

8d Common 6/6 6/12
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FASTENER UPLIFT CAPACITY COMPARISONS

180mph Exposure B, 19/32" WSP, Framing G = 0.55, Rafter spacing = 24”

* Assume complex roof where separating perimeter and interior zones is difficult
* RSRS nails with 19/32" WSP allow 6/6 nailing everywhere — simple

* For higher wind speeds and higher G framing, RSRS provides beneficial options

Nail Type Perimeter Nailing | Interior Nailing
RSRS 6/6 6/12
8d Common
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DOWEL DIAMETER

12.3.7 Dowel Diameter

111 | —

[

Common or Box

e

12.37.1 Where used in Tables 12.3.1A and
12.3.1B, the fastener diameter shall be taken as:
(a) D for smooth shank nails and deformed shank - - -

nails in accordance with ASTM F1667. ET junsn : |
(b) D for unthreaded full-body diameter fasteners, P D—1
and Sinker
(c) D, for reduced body diameter fasteners or | L
threaded fasteners except as provided in 12.3.7.2. ‘ TL
12.3.7.2 For threaded full-body fasteners (see Ap- H P I
pendix L), D shall be permutted to be used m lieu of D, I T
where the bearing length of the threads does not ex- 1 ="
ceed ¥ of the full bearing length in the member hold- Post-Frame Ring Shank
ing the threads. Alternatively, a more detailed analysis | i

accounting for the moment and beaning resistance of
the threaded portion of the fastener shall be permutted
(see Appendix I).
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RSRS NAIL LATERAL VALUES

NDS

NATIONAL DES| PECIFICATION"
forie nentary

Table 12Q COMMON, BOX, SINKER, or ROOF SHEATHING RING SHANK (RSRS) STEEL WIRE NAILS:
Reference Lateral Design Values, Z, for Single Shear (two member) Connections®**?

for sawn lumber or SCL with wood structural panel side members with an effective G=0.50 | I

(tabulated lateral design values are calculated based on an assumed length of nail l
penetration, p, into the main member equal to 10D)

E - = i 0 i -

i 5 3 . B & = s 8Fps 8
& £ - i = : d = & % & E E.

fa | B |2 - 35[3] _. 52 : & i £ 558 5
se |33 §|o| =8 | 938 | oF | 2% | e8E | 9t | w5 | =% |s5eif| sf
g% | = = Zlx | g3 FL% 7 3 §2- | §2¢E gE 7 & % |5%egg| gt
& E 2 & & S|E o = A o G oy & = oy & o ¢ B & e S o 2
ts 1]

in. in. Pennyweight lbis. s lbs. s bs. Ibs. s Ibs. s Ibs.
AB 0.oea gd 7d 47 45 43 43 43 4 40 34 ar ar
0113 | 8d 84 &d &0 L] 54 A4 52 51 R a7 47 44

0.120 10d &7 a2 a0 &0 54 Eals] L] 52 2 L

0128 10d Th Fii} aa &7 a5 G3 83 59 HB LT

0.131 ad 7B 73 71 70 ga L] i’ a1 (i) | aa

01356 16d 12d B3 TR [l T4 72 Fill] it a5 i34 a3

0148 |10d 20d 16d o4 88 a5 B4 a2 e Fii] 73 T2 71

e  |0.oeg gd 7d | 47 45 45 44 43 472 40 40 38
0113 | 8d &8d a&d iy 54 i} i ] Rl ha 44 44 48

0.120 10d L] B85 &3 g2 &0 L] Rl ] A4 R3

0128 10d T T2 it} dd Ge i} Lild] i | il AR

0.131 ad a0 5 T3 72 7o i LT 83 g3 62

0.135 16d 12d 85 B0 i 78 4 T2 71 a7 ad 85

0148 |10d 20d 16d il an BT ad B4 &1 BO Fii] Fili T3

0162 |16d <40Od 114 108 102 101 i} o5 L] fai] a3 BE

inserted 1n side grain with nail axis perpendicular to wood fibers; nail penetration. p. into the main member equal to and nail bending yield strengths. k. . pst for
0.099" =D =0.142", 90,000 ps1 for 0.142" =D =0.177", 80,000 ps1 for 0.177" =D = 0.236", and 70,000 psi for 0.236" =D =0.273".
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RSRS NAIL LATERAL VALUES

Table 12R COMMON, BOX, SINKER, or ROOF SHEATHING RING SHANK (RSRS) STEEL WIRE NAILS:

Reference Lateral Design Values, Z, for Single Shear (two member) Connections>?

withagod Structuralpanel Side membarswith an effective G042
(tabulated lateral design values are calculated based on an assumed nail penetration, p,
into the main member equal to 10D)

3 3 B 2 ) " 820, ;
§ 5 | & - o £ = K o p; 5D E 2
ey | E|Z . 3|E] . it : 3 . s g | 2&¢ r
$: 12|83 5la]| =2 238 ol g8 g 34 24 8 58 |sgefE| ab
& & = E 2 =I5 TE =2 T TE= T2E TE 75 % TEESE ‘E‘;
W E Z |8 & @ | O 0= G r.::-é -:::-§z L::uéf o f 0 G r.:JE ouaZs )
t. D
. i Fennyweight Ibs. s s Ibs. Ibs. s s Ibs. Ibs. bs.
B i0. 08 gd Td a1 8 ar a7 ag A5 a5 33 33 32
0113 | &d 8d Bd jOf 52 42 48 47 45 45 45 42 47 41
0. 120 10d § 02 58 il e 53 52 i i &0 47 47 L 1]
0.128 10d a6 &2 60 60 52 LT 56 53 53 52
0.131 | &d 03 ag &5 83 63 81 52 5B 5a 55 54
0,135 16d 12d T3 ) 67 6a a5 iz] 62 59 54 57
0148 | 104 20d 15d a4 g 76 Fili 74 T2 71 67 g [i54]
g |0.082 gd 7Td 42 40 34 38 2B a7 3g 35 4 4
0113 | 6d 8d Bd jOf i 50 =g 458 48 48 a4 a3 43 42
0120 10d § 02 kit il 04 o e 51 51 48 48 47
i0.128 10d iT) 63 i1 i} | i} it ] 57 54 o4 53
0131 | &d 03 Ta (i3] o4 64 62 {:]1] aa LT} ] Bl
i0.135 16d 12d T4 70 it LT a6 64 a3 ao Rl 5B
0.148 | 104 20d 16d 24 BO LLi 78 75 73 72 88 &7 66
0.162 | 18d 40d 100 p5 22 21 Y Ba a5 a1 80 7B
1. Tabulated lateral design values. Z_ shall be multiplied by all applicable adjustment factors (see Table 11.3.1).
endix Table L6

2. Tabulated lateral design values. Z_ are for common. box. or sinker steel wire nails (see Appendix Table L4) and for roof sheathing ring shank nails (see A

mserted i side grain with nail axis perpendicular to wood fibers; nail penetration, p, into the main member equal to 10D and nail bending yield strengths. F,;. of 100,000 psi for

0.099" =D =0.142", 90,000 psi1 for 0.142" <D = 0.177". 80,000 ps1 for 0.177" <D = 0.236", and 70,000 ps1 for 0.236" <D = 0.273".
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POST FRAME RING SHANK LATERAL VALUES

1. Tabulated lateral design values, Z, shall be multiplied by all applicable adjustment factors (see Table 11.3.1).

2. Tabulated lateral design values, Z, are for post frame nng shank nails (see Appendix Table L5) inserted m side grain with nail axis p

Table 125 POST FRAME RING SHANK NAILS: Reference Lateral Design Values, Z, for |
Single Shear (two member) Connections**®
REVISED for sawn lumber or SCL with both members of identical specific gravity
(tabulated lateral design values are calculated based on an assumed length of
nail penetration, p, into the main member equal to 10D)
= 5 = &8 @
T g 2 3 e @ L S pom 2
0 o @ . s ] g o -
BEol 2 B 8 = - Lz & o % 23z &
NE o c . - = w o 18 w = - = - ~ 2 a w E
= &) .- w O g E wn 2 + 3 gL L = B = cEdEE s o
o8| = = co | 685 | 82 | S8_ | S%E | SE | o3 o8 (38858 | of
wE| 2 . o | OS5 a wd | odZ2 | odf | o | oa o |off2S | o2
tt | D L
in. in. in. 14} [} 4] [} ib [¥] 4] Ib 1¥]
172 | 0.135 3,358
0.148 3-45
0177 3-8
0.200 35-8
0.207 4-8
34| 0135 3,35
0.148 3-45
07T 3-8
0.200 35-8
0.207 4-8

erpendicular to wood fibers;

nail penetration, p, nto the main member equal to 10D; and nail bending yield strengths F | of 100,000 psi for 0.120"= D =0.142", 90,000 psi for 0.142"=D
=0.192", and 20,000 psi for 0.192"= D =0.207".
3. Where the post-frame ning shank nail penetration, p, is less than 10D but not less than 6D, tabulated lateral design values, Z, shall be multiplied by p/10D or lateral
design values shall be calculated using the provisions of 12.3 for the reduced penefration
4. Nail length 15 msufficient to provide 10D penetration. Tabulated lateral design values, Z, shall be adjusted per footnote 3.
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POST FRAME RING SHANK LATERAL VALUES

Table 12T POST FRAME RING SHANK NAILS: Reference Lateral Design Values, Z, for
Single Shear (two member) Connections***

REVISED for sawn lumber or SCL with ASTM AB53, Grade 332 steel side plates
(tabulated lateral design values are calculated based on an assumed nail
penetration, p, into the main member equal to 10D)

= = -

= = = 8@ 8
T 2| 3| 2 | & g Sxzs | 3
z 7 & s < z T2 - 2458 5
s a E o e = = L T 3 850 s
E | a ey 'IH'EI_ E mﬂ 'E}E'— 0 = o4 o [ E'.'EE L
= @] - s w o 2 Ty < g «+ & - 8 m g EEgmm m &
22 |5 | 3 |§3|383 |33 |33:| 338|358 |58 | 58 |gi:88| 33
i Z Z O 0= 00 OO < OO T oI 7] O (3 i & 0=
[ D L
in. ir. ir. s s s, b= bs. s s, b Ihs. b=,
0.036 0.135 335 ; T y ' — = —

(20 gage)| 0.148 3-45

0177 3-8
0200 35-8
0.207 4.8
0048 | 0.135 3, 35
(18 gage)| 0.148 3.45
0.177 3-8
o200 35-8
0.207 4-8

1. Tabulated lateral design values, Z, shall be multiphe all app

2. Tabulated lateral design values, Z, are for post frame ring s.hank nails (see -ﬂnppend.u{ Table L5) inserted in side gram with nail axis perpendicular to wood fibers;
nail penetration, p, inte the mam member equal to 10D; and nail bending vield strengths, F.,. of 100,000 ps1 for 0.120"= D =0.142" 90,000 psi for 0.142"= D
=0.192", and 20,000 psi for 0.192"=D =0.207".

3. Where the post-frame nng shank nail penetration, p, 15 less than 10D but not less than 6D, tabulated lateral design values, Z, shall be multiplied by p/10D or lateral
design values shall be calculated using the prowvisions of 12.3 for the reduced penetration.
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( : H A P I E R 1 3 NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

Figure 13A __ Split Ring Connector NO CHANGE

SPLIT RING AND
SHEAR PLATE
CONNECTORS

Figure 13B Pressed Steel Shear Plate

Connector
131 General
. @ | 13.2 Reference Design Values
e e’* 13.3 Placement of Split Ring and Shear
— o Plate Connectors 127
T - Table13A  Species Groups for Split Ring and Shear Plate
\ | - Table132A  Split Ring Connector Unit Reference Design Values 122
" . ol Table 1378 Shear Plate Comnector Tnit Reference Tresizn Values__113
Table 1323 Pemetration Depth Factors, C_, for Split Rinz and
.E_Hﬁ.mtm-ﬂmm_._lﬂ
Figure 13C Malleable Iron Shear Plate RS E'I e e et 5
Connector Table 13322 mkm!ﬁ—mh
Comnector Axis for C, = 10._. 128
Table 13.3 3.1-1 Factors for Determining Minimum
hmiﬂdﬂﬂ“m 119
- ‘Table 133.3.1- Iﬁﬁnﬁm}ﬁ—hﬂﬂw
- \  Distance for Connectors in End Crain_._____ 129
@ . ‘Table 13.3.3.1-3 Factors for Determining Minimum Unloaded Edge _
~ : Distance Parallel to Axis of Cut 130
— = - mmyrmkmaﬁ—-mm
' r @ © Parallel to Avis of Cat____ 13
oo Table 133 {:—hymu:,c hﬂh-lam‘m
Conmectors 131
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CHAPTER 14 |
NDS

NATIONAL DESIGN SPECIFICATION®
for i

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION 133

AMERICAN
WOOD
COUNCIL

TIMBER RIVETS

14.1 General 134
14.2 Reference Design Values 134
14.3 Placement of Timber Rivets 136
Table 14.2.3 Metal Side Plate Factor, C,;, for

Timber Rivet Connections..........cocuueuuee 135
Table 14.3.2 Minimum End and Edge Distances

for Timber Rivet Joints........cooiicmnenanes 136

Tables 14.2.1 A-F Reference Wood Capacity Design
Values Parallel to Grain, P, for
d BT g e L e S 137

A -Rivet Length=1-%2",5,=1",5,=1" ....... 137
B - Rivet Length = 1-%2", s, = 145", 5, =1" .. 138
C - Rivet Length =2-%",s,=1",5,=1" ____. 139
D - Rivet Length = 25", 5, = 134", 5 =1"..140
E -RivetLength =3-%",s =1",s, =1".._... 141
F - Rivet Length = 3-%2", s, = 1-%2", 5, = 1"... 142
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WOOD CAPACITY PARALLEL-TO-GRAIN

Limits max distance perp-to-grain between outermost rivet rows to 12

Table 14.2.1A Reference Wood Capacity Design Values Parallel to Grain, P, for Timber Rivets
Rivet Length =1-1/2" s =1" s =1"
Member | Rivets P, (lbs.)
Thickness| per
in. p— No. of rows per side
> 1 7 8 10 12

2 2050 4900 7650 10770 14100 17050

4 3010 6460 9700 13530 17450 20840

E 4040 8010 11770 16320 20870 24770

8 5110 9480 13970 18840 23910 28230

3 Table 14.2.1F Reference Wood Capacity Design Values Parallel to Grain, P,, for Timber Rivets
Rivet Length = 3-1/2" Sp = 1-1/2" Sq = 1"
Thickness |  per
in ow No. of rows per side
- 2 1 E 8 10 12

: 2170 6740 10490 14650 19100 23630
4 4080 8890 13310 18410 23640 28880
i 5470 11020 16160 22200 28280 34330
g 6030 13040 19170 25640 32410 39130
: 10 8000 15040 21780 29110 36510 44380
12 9040 16640 24370 32630 40630 48520
14 9300 18630 26630 35000 44380 53520
16 | 10390 20500 29340 33460 48080 57770
18 | 11550 22350 31950 41420 51510 61680
20 | 12230 24450 34230 430960 54430 64990
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WOOD CAPACITY PERPENDICULAR-TO-GRAIN

Table 14.2.2A Values of q, (Ibs) Perpendicular
to Grain for Timber Rivets

Limits rivets per row

sp=1"
g Ravets

I-III:.] per . Number of rows
: oW T 1 B g 10
3 776 200 027 1089 1259
3 768 806 910 1056 1202
4 821 870 963 1098 1232
3 874 923 1013 1147 1284
6 959 1007 1094 1228 1371
7 1048 1082 1163 1297 1436
1 8 1173 1184 1256 1391 1525
9 1237 1277 1345 1467 1624
10 1318 1397 1460 1563 1752
11 1420 1486 1536 1663 1850
12 1548 1597 1628 1786 1970
— | 13 1711 1680 1741 1882 2062
2 905 921 1042 1211 1395
3 296 018 1024 1174 1337
4 958 99() 1083 1221 1370
10 3 1020 1051 1140 1276 1428
e 6 1119 1146 1231 1365 1524
7 1223 1232 1308 1442 1597
g 1368 1348 1413 1547 1695
—— | 0 1811 1731 1772 1903 2110
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CHAPTER 15

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION Figure 15A Spaced Column Joined by Split Figure 15B Mechanically Laminated Built- | i
Ring or Shear Plate Connectors Up Columns

Figure 16D  Typical Bolting Schedules for
Built-Up Columns

NO CHANGE
SPECIAL
LOADING

CONDITIONS e
b | ' k \Q' Four 2" x 8" laminations (softwoods)
\\\,lél with two rows of %" diameter bolts.
Q ' Typical s_hear plate
Spaced column con;fg:::ﬂ:j";?gr:hmk
15.1 Lateral Distribution of a Figure 16C  Typical Nailing Schedules for Built-Up Columns
Concentrated Load 46 Figure 15 Eccentrically Loaded Column
15.2 Spaced Columns 4 é 2 % % i
15.3 Built-Up Columns 148 il P
- | _ e
15.4 Wood Columns with Side Loads and ) ' —T —
Eccentricity 151 ’ -
— !
Table 15.1.1 Lateral Distribution Factors for Moment .. 146 I ‘—{T ¢ 4P,
Table 15.1.2  Lateral Distribution in Terms of =) : 6 € fL
Proportion of Total Load o i JL
ﬁ T%r—f'/ b 4 &
Two 2"x 47 laminations with one row of ﬁ
staggered 10d common wire nails

(D =0.148", L = 3" L )
Thres 2'x 4° laminations with one Three 2°x 6" laminations with

row of staggered 30d common wire P rows of 304 conmon Wi:"’
nails (D = 0.207", L = 4-1/2") nails (D= 0.207", L = 4-1/27)
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CHAPTER 16

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION

FIRE DESIGN
OF WOOD Cold wood
MEMBERS

Heated zone

16.1 General | Char layer

16.2 Design Procedures for Exposed
Wood Members

16.3 Wood Connections

Table 16.2.1A Effective Char Rates and Char Depths - .

‘Table 16.2.1B Effective Cllar])epﬂ.s (for CLT with _ ~
B, = LS iN/RE) e |

Table 16.2.2  Adjustment Factors for Fire Design........... 156
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CHAR RATE

16.2.1 Char Rate

16.2.1.1 The non-linear char rate to be used n this
procedure can be estimated from published nominal 1-
hour char rate data using the following equation:

=, at one hour (16.2-1)

where:

= nan-linear char rate (in_/ hr.813) adjusted for ex-
posure time, t

Bx = nominal char rate (in./hr.), linear char rate based
on 1-hour exposure

t = exposure time (hr.)

2018 NDS Changes — STD120

A nonmunal char rate, B,, of 1.5 m /hr. 15 commonly
assumed for sawn lumber. structural glued lamunated

softwood fumber, lanunated veneer lumber, parallel

strand lumber, lammnated strand lumber, and cross-
lamminated timber.

16.2.1.2 For sawn lumber, structural glued laminat-

ed softwood fimber lamunated veneer lumber, parallel
strand lumber, and lanmunated strand Iumber, the char

depth, ag.. for each exposed surface shall be calculated
as:

a, —=prew (16.2-2)

char
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CHAR DEPTH

Table 16.2.1A Char Depth and Effective Char

Depth (for fn = 1.5 in./hr.)

Char Effective Char
Required Fire Depth, Depth,
Resistance Achar Auff
(hr.) (im.) (in.)
1-Hour 1.5 1.8
1¥2-Hour 2.1 2.5
2-Hour 2.6 3.2

e

2018 NDS Changes — STD120

Structural
Fire
Design

For sawn lumber, structural glued lanunated soft-
wood tumber, lanunated veneer lumber, parallel strand
lumber, and lanunated strand lumber, assuming a nomu-
nal char rate, B, = 1.5 i /hr., the char depth, a.., and
effective char depth, a.s are shown in Table 162 1A

For cross-laminated timber manufactured with lam-
mations of equal thickness and assunung a nonunal char
rate, [, of 1.5 in/hr  the effective char depth, a.s for
each exposed surface 1s shown mn Table 16 2 1B.
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CONNECTIONS

16.3 Wood Connections

Wood connections, including connectors, fasteners,
and portions of wood members included in the connec-
tion design, shall be protected from fire exposure for
the required fire resistance tume. Protection shall be
provided by wood, fire-rated gypsum board, other ap-
proved materials, or a combination thereof.

2018 NDS Changes — STD120 Photo courtesy of Softwood Lumber Board




APPENDIX L

Table L3 Standard Wood Screwsl®

D = diameter. in.

*—?_h - Dy = head diameter”. in.
o' r H i 210 D, = root diameter, in.
P L. =screw length, in.
T = thread length. in.
Cut Thread Rolled Thread’
Wood Screw Number
o 7 8 9 10 12 14 16 18 20 24
D 0.138 0.151 0.164 0.177 0.19 0.216 0.242 0.268 (0.2594 0.32 0.372
D, 0.113 | 0122 | 0.131 | 0.142 | 0152 | 0171 | 0196 | 0209 | 0232 | 0255 | 0298
0.262 0.2

1. Tolerances specified m ANSIASME B18.6.1

2. Thread length on cut thread wood screws 1s approximately 2/3 of the wood screw length, L.

3. Single lead thread shown. Thread length 15 at least four times the screw diameter or 2/3 of the wood screw length. whichever 15 greater. Wood screws which
are too short to accommeodate the mimimum thread length, have threads extending as close to the underside of the head as practicable.

4. Taken as the average of the specified maxinmm and mummum hmits for body diameter of relled thread woed screws.

5. Taken as the average of the specified maximum and mumimoum hmits for head diameter.

6. It 15 permutted to assume the length of the tapered tip 15 2D
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APPENDIX L

NEW  r1ableL6  Roof Sheathing Ring Shank Nails
D = diameter, in
L L = length in
H = head diameter, in.
TL - .
D T1 TL = munimom length of threaded shank, in.
H ‘ Tl = crest diameter, in.
|: 1 HH]:IHHHHHHHI = D+0000m =TI =D+0012m.
T L [ P P = pitch or spacing of threads, in.
| 005m =P=0077m
Dash D L TL H
No.
01 0.113 2-3/8 1-1/2 0.281
02 0.120 2-1/2 1-1/2 0.281
03 0.131 2-1/2 1-1/2 0.281
04 0.120 3 1-1/2 0.281
05 0.131 3 1-1/2 0.281

1. Tolerances are specified m ASTM F1667.
2018 NDS Changes — STD120 /5



NDS 2018 SUPPLEMENT

SUPPLEMENT
NATIONAL DESIGN SPECIFICATION®

Design Values for Wood Cor

b AMERICAN
WOO
L'J COu NCIL

2018 NDS Changes — STD120

New and revised grades of MSR & MEL
Redwood grades requiring “close grain,”
removed

Addition of Norway Spruce (from Norway)
to foreign species dimension lumber
Addition of shear-free moduli of elasticity
for structural glulam
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MORE INFO???

2018

ERITION

?

What's Changed?

NATIONAL DESIGN SPECIFICATION®

for Wood Construction with Commentary

http://awc.org/codes-
standards/publications

AMERICAN
WOOD
COUNCIL
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Education
Resources

www.awc.org/education
education@awc.org
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In-Person Seminars
Monthly Webinars

Recorded Presgptations




Free to Qualified Officials
Free Standard
Pubs Discounts
WoodPost Newsletter

é —
Software

Code Official
Connections

WWW.awc.org/codeconnections
membership@awc.org

e

WoociWo[I_<_ﬂs_f

“‘
. -
e — ~ — - jj::_ = e ——

2018 NDS Changes — STD120




CONSTRUCTION FIRE
A SAFETY COALITION

www.constructionfiresafety.org
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Free to Qualified Officials
Fire Safety Manuals
Links & Resources

Webinars
Checklists & Guidance
Documents
Quarterly Newsletters




CODE CONFORMING WOOD DESIGN (CCWD)

» Allowable building size

 Special occupancies

Fire resistance conforming
- Building features Wood

« Wood in noncombustible construction types
» Structural considerations

 Precautions during construction

2018 NDS Changes — STD120

Free Download



WOOD JOIST AND RAFTER SPAN CALCULATOR

£
]

Species ISnuthern Pine

Size | 2:10
Grade | Mo, 2
h‘IE]TI]]EI‘T}'PE IFII:u:r Joists

Deflection Limit I Lf2E0

Simple spans (no cantilever)
Uniform loads
Wet service conditions

£ £ £
o

£
]

Spacing Gm) [16 v ..
IY Wet service conditions? — ® InCISIng faCtor
Exterior Exposure - Incised humber?
IE - * Free at www.awc.org
I.il.rel.uadl.‘psﬂlm:l W
DeadLoad s [ 10 v

The Mammum Horizontal Span s

Calculate Maximum Hodzontal Span I l 5 ft. 1 0 in-

Go To SPAM OPTIONS CALCULATOR. for Joists & Rafters I

LIMITS OF USE | HELP | RESTART |

Property Value

Specles Sonthem Pine

Apps — free Grade Ne.2

Slze 2x10

\ ANDROID APP ON Available on the iPhone Tvlodulus of Elasticity (E) 1440000 psi
4 GOOS[Q” P Iay D App Sto re Ee@g Strength (Fy) 1207.5 ps%
earing Strength (Fop) 375.55 psi

2018 NDS Changes — STD120 Shear Strength (Fy) 169.75 psi

with a i bearng length of 0093 m. required at each end of the member.
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CONNECTION CALCULATOR

2018 NDS Changes — STD120

Design Method

Allowable Stress Design (ASD)

Connection Tvp e|

Lateral loading

Fastener Tvp E!|

Bolt

Loading Scenario

Double Shear - Wood Main Member

Alain Member Tvp e|

Southern Pine

Main Member Thickness

1.5 im.

Main Member: Angle of|
Load to Grain

o

Side Member Tvp E:|

Southern Pine

Side Member Thickness

1.5 im.

Side Member: Angle of|
Load to Grain

o

Fastener Diameter

1im.

Load Duration Factor

CD=1.0

Wet Service Factor

C_M=1.0

Temperature Factor

C_t=1.0

Connection Yield Modes

| Im ||2306 Tbs. |
| Iz ||4612 Tbs. |
| Il |[4307 Ibs. |
| v ||6003 Tbs. |

| Adjusted ASD Capacity |{2306 Ibs.

Apps — free

J

ANDROID APP ON

Google play

Available on the iPhone

App Store
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HEIGHTS & AREAS CALCULATOR

2 Analysis Modes
« Basic
« Advanced

Project Name:

Analysis Mode

Basic Analysis Mode is for four sided
buildings, of a single occupancy type,

- and having the same area per floor.
Advanced Analysis Mode provides for
mulitple occupancies, more complex
building perimeters, and variable floor
areas. Advanced Analysis assumes
separated occupancies (2006 IBC
508.3.3; 2009-15 IBC 508.4).

OK

ina

17

I11E

2018 NDS Changes — STD120

J

Of

ull AT&T M-Cell = 5:34 PM % ) 4
L. HEIGHTS AND 3
g  areascaculator 2

@ Analysis Mode:

Basic Advanced

Project Name:
Webinar

@ IBC Edition:
2015 2012 2009 2006

@ Type of Construction:

@ Sprinklers System:
None NFPA 13 NFPA13R

@ Building Height:

44 ft

Stories above grade plane:

1 2 3 4 S 6

@ Sec 507 compliant except 60' yardage:

Apps — free

ANDROID APP ON

> Google play

J

Available on the iPhone

App Store
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ENERGY UA CALCULATOR

l::ll% ENERGY UA CALCULATOR

AMERICAN WOOD COUNCIL

) AL s AL

Climate Zone: Shud T hetes :rllﬂif:ﬁu ;T:_J-ﬂiﬁtfne:” ES?‘H&TI bnck veneer: hardboard Elw ﬁ_ﬂdim: m ?iding: m :siding:
(/] Zone 3 || e e S s & lapped 10", lapped
Req'd Wall U (Bew/ hrft2-°F); 2x4 |16in  *in 0SB R 22 R 17 R 14 R 19 R 22 R22 R21 R 21 R 20
?Eq,d Ryt hr-ﬂz-ifﬁ? %6 16in  *in 0SB R 16 R 13 R 12 R 15 R 16 R16 R16 R 16 R 15

0 035 ||2xa 24in  =xinoOsSB R 20 R 16 R 13 R 18 R 20 R20 R19 R 19 R 13
2%6 24in *:in OSB R 16 R 13 R 12 R 14 R 16 R16 R15 R 15 R 15
gm”t Fenestration (%): ,g||Z4 16n  CHNSFB R20 R 15 R13 R 17 R 19 R20 R19 R 19 R 18
2%6 16in N SFB R 15 R 13 R 11 R 14 R 15 R15 R15 R 15 R 14
Calculated needed: 2x4 24in  HinSFB R18 R 14 R 12 R 16 R 18 R18 R17 R 17 R 17

(7 ) Wall Fenestration ||2x6 24in  ‘LinSFB R15 R 12 R 11 R 14 R 15 R15 R 14 R 14 R 14
Actual Wall U (Btu/ hr-ft2-oF): 2%4 16in  Slwin SFB R 17 R 13 R 11 R 15 R 17 R17 R16 R 16 R 16

0 0.068 | {ox6 16in  */win SFB R 14 R 11 R 10 R 12 R13 R14 R13 R 13 R 13
W %4  24in  Siw=in SFB R 16 R 13 R 11 R 14 R 16 R16 R15 R 15 R 15

0 0.3 Btu/ hr-ftz-oF ||2x6  24in  =i=in SFB R 13 R 11 R 10 R 12 R 13 R13 R13 R 13 R 13
I
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