£7 WoodWorks

WOOD PRODUCTS COUNCIL

@ AMERICAN WOOD COUNCIL

CLT Diaphragm
Design: New
Code Provisions
and Design
Examples

Presented 12/9/2020
By Scott Breneman, WoodWorks
& Philip Line, American Wood Council

12/8/2020




12/8/2020

Course Description

The use of cross-laminated timber (CLT) as structural floor and roof panels has
seen incredible growth in the US over the past decade. However, its use as part
of a seismic and wind force-resisting system—either as a diaphragm or shear
wall—has not been codified to date. This has resulted in designing CLT
diaphragms through alternative means or using a structural topping, such as a
layer of wood structural panels or concrete, as the diaphragm. This webinar will
introduce new provisions for CLT diaphragm design, in the American Wood
Council’s 2021 Special Design Provisions for Wind and Seismic (SDPWS), which
will be the code-referenced standard to provide guidance on CLT diaphragms.
Following a discussion of the new SDPWS provisions, CLT diaphragm detailing
options and design examples will be presented in order to apply practical design
techniques and discuss structural detailing challenges and solutions.

> Learning Objectives

* Develop an understanding of structural design challenges as it
pertains to designing CLT while meeting the intent of the
code.

Discuss new provisions contained in the 2021 SDPWS related
to the design of CLT diaphragms.

Examine common panel to panel detailing options in CLT
diaphragms to understand the impact of detailing on the
relative strength, stiffness, costs and constructability.
Describe some detailing challenges and solutions for chord
and collector conditions in CLT diaphragms.
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Mass Timber Projects In Design and Constructed in the US (September 2020)
7
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/ / UMass Design Building

Ambherst, MA_ .




12/8/2020

Cheney Park Apartments
CLT floor on Panelized

. Light Frame Walls

Photo Credit: WoodWorks

Barracuda Condos

Madison WI
Public Library
Brentwood CA

Photo Credit:WoodWorks
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2015 International Building Code

jmssm CLT Building Code Acceptance |

11

jmssm FLATWISE Panel Loading

b3
L
Span in MAJOR Strength Direction Span in MINOR Strength Direction
“Parallel” Direction “Perpendicular” Direction
Use subscript ‘0" in Notation Use subscript ‘90’ in Notation

Reference & Source: ANSI/APA PRG 320

12



12/8/2020

jmssm EDGEWISE Panel Loading s

Span in MAJOR Strength Direction Span in MINOR Strength Direction

Reference & Source: ANSI/APA PRG 320
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jmssm EDGEWISE Panel Loading s

Span in MAJOR Strength Direction Span in MINOR Strength Direction

Reference & Source: ANSI/APA PRG 320
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CLT Seismic Design

CLT Seismic Force Resisting Systems Not addressed In

SDPWS

0

ASCE/SEI 7-10 or 7-16 SDPWS 2015
15
CLT in In-Plane (Edgewise) Strength
TALLE 3—MEFERENCE DESIGN VALUES FOR IV-PLANE SHEAR OF THE STRUCTURLAN CROSSLAM" CLT PANELS'
LA%\:F‘ f"ﬂ‘:}‘::: TAOR LMAT:I(!IMA“W o) Lﬁl::‘ng“.?::‘m‘“m' } Referunce Dengn Values for Noede X-Lam Listod in Tabile | (For Use in
e o - —::»_- : :':‘0.1 "‘:Z-(v;- Wape Stergin o\:uc‘:’nA WMnor Sirengh D::(n::.
v ::—: v = o 207 ‘:::: el ol (41 i) Fraw™ pel} {105 Inan)
0V (I 25,000 M0 155» 136 100 135
V0BV [ w0 #7290 A 155 152 [or 152
R AL g a0 22400 300 186 1.79 180 .7me
N i) 0 200 10
T P w0 200 0200 183 2 ny* an
- - - U FRT 148 2 180~ i»
Source: ICC-ES/APA Joint Evaluation Report ESR 3631 13t 558 1884 244 3l 244
E 1755 a7 185 29 215 200
. . 1 - I 34 1960 3 o= 1y
145 to 290 PSI Edgewise Shear Capacity a0 | sam 189 164 25 164
= 17 to 35 kIpS/ft (ASD) 220-Ts 654 159 378 ny 375
) . 2047y oan 18y 'S 1] Fal FRTY
per inch of thickness! 20 | ase 185 a1 25 413
2874 10112 155™ 156 Ny LR
. RALE ) 12am 1ay S Fal; s
Consult with the Manufacturers for Values
Source: APA Product Report PR-L306
Multiply by Cd = 1.6
for short term ASD strength
CLT Panels > 9 kips / ft in-plane shear capacity
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s Diaphragm Strategies with Horizontal CLT |

Option 1: Structural Topping as Horizontal Diaphragm
(1A) Structural Concrete Topping

Finish Floor if Applicable

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling

Careful detailing to provide adequate
load path, minimum rebar cover, etc.

17
s Diaphragm Strategies with Horizontal CLT —
Option 1: Structural Topping as Horizontal Diaphragm
(1B) Wood Structural Panel Topping
WSP as diaphragm
CLT Panel as
laminated decking
Classify as blocked WSP diaphragm per SDPWS 2015 4.2.7.1?
19/32” thick 4ft by 8ft panel vs 4 1/8” thick 8ft by 24 ft panel?
18
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s Diaphragm Strategies with Horizontal CLT |

Option 2: CLT as a Diaphragm via Engineering Principles

Topping and Flooring !
as needed

CLT Panel as
Diaphragm

CLT Diaphragms not Recognized in IBC 2018 and
Reference Standards.
Guidance documents and Precedents Available.

19

> Special Design Provisions for Wind & Seismic
2021 Update

10
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mmmm 2021 Special Design Provisions for Wind and Seismic s

2021 Referenced in 2021 International Building Code

\GrtiEe

CLT diaphragm provisions in Section 4.5

Target minimum nominal unit shear capacity of
2.8 times ASD unit shear capacity for seismic

SDPWS v'Nominal unit shear capacity based on dowel-
type fasteners with Z value controlled by
SPECIAL DESIGN PROVISIONS Mode III, or 1V yield per NDS
FORWING AND SEISMIC
v'Wood elements, steel parts and chord splice
connections designed for increased forces to

meet the minimum strength objective

AMERICAN
woonD
COUNCH

21

s 2021 Special Design Provisions for Wind and Seismic s
49 Srves Lumsin Tt (SLT) Dhphenens « Unit shear capacity based on dowel-type

AL Mppbeation Reqeresests e ety scoondasce W NOS LI1L .
e e el oo fastener connections
¢ dugbingn. w drewmmnd by cabndenots wew, o r.m-___‘m_“‘.u N
e et R R « Fastener Z value controlled by Mode III
b e s S ol 4= gt e e AN J
X L = — or IV per NDS
rrwile e pho oy m Aty e m mdwd L ied clommmnr st wood wphson rmmert e
83 oot e en 2y
ke e o e e 1 b * Wood elements, steel parts and chord
— e g splice connections designed for 2.0 times
L7 g 4 1 A b s D e e forces induced from design loads
i W o |
— e )| Exceptions:
e e e | e e .
[&?ﬂ“g'&:&;’} i i 1) Wood elements and chord splice
— connections for wind (1.5 times)

54 Addisonsl CLT Blaphuagre Bwsign - .
(S s S et 2) Mode III or IV dowels in chord splice
T e S e connections (1.5 times for seismic, 1.0
O s o s times for wind)

ey

22
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s 24’ x 24’ CLT Diaphragm Test with Plywood Spline s

23

s 2021 Special Design Provisions for Wind and Seismic s

* 4.5.4...Nominal shear capacity for dowl-

4.1.4 Shear Capacities .
" type fastener connections:
/ 4.1.4.1 For seismic design of diaphragms and shcm = 4.57%
walls. the ASD allowable shear capacity shall be deter- )
3““3"_‘3’ _‘"‘;'id“,’g ";f “0““?2’ %he“s CEP“S;};’ :_-‘--’ _bzi' Where Z* is Z multiplied by all
e 151 renction: Sactor, o 25 snd [ie LR Sactore applicable adjustment factors except Cp,
shear resistance shall be determined by multiplying the K 2
nominal shear capacity by a resistance factor. ¢,. of 0.50. Fr ¢,
No further increases shall be permurtted . . .
> 4.1.4.2 For wind design of diaphragms and Sllt‘;l< + 4.1.4.1 Seismic Des'Qn
walls, the ASD allowable shear capacity shall be deter- ASD: Nominal/2.8
mined by dividing the nominal shear capacity in 4.1.2 by ) ‘ )
the ASD reduction factor of 2.0 and the LRFD factored LRFD:  (Nominal)(0.5)

shear resistance shall be determuned by multiplying the . .
nominal shear capacity by a resistance factor, ¢,. of 0.80. | ¢ 4.1.4.2 Wind DeS|gn

\No further increases shall be permuitted. / ASD: Nominal/2.0

LRFD:  (Nominal)(0.8)

24
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SPECIAL DESIGN PROVISIGINS

FORWIND AND SEISMIC

SDPWS » Free view at AWC.org

s 2021 Special Design Provisions for Wind and Seismic s

25

Gravity Joist not at

Typical Panel anel edges
Y "
-—

O

Lateral Load, w

= Generic Mass Timber Floor System s

[} Columns
— = Girders

1
! Purlins/Joists
1

I Shear Wall

27
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Collector

Chord

Collector

O 0 A A

Chord

Lateral Load

s Example CLT Diaphragm Design |

28

Lateral Load

jmssm Example CLT Diaphragm Design s

LLLLLL UL L LV LR VPV VLIV

Diaphragm Shear, v

Chord
I_.

o

Shear Transfer Details:

a — panel to panel

b — panel to panel over beam
¢ — panel to wall / collector

o~

Collector—

d — panel to chord
e e —shear in panel
Other

z - chord and chord splice
y — collector and collector splice

29

14
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Example CLT Diaphragm Design

Lateral Load

LU LUV LV VLV VIV

#T él_. Chord

ér Shear Transfer Details: ]

a — panel to panel
b — panel to panel over beam
¢ — panel to wall / collector

> d - panel to chord
Collector T G e —shear in panel
ﬂ ! Other
.T z - chord and chord splice
A y — collector and collector splice
30
Panel to Panel Connection Styles
S T e mmEsm s l
Surface Spline | Half Lap :
| | " I
:f.?T...f' I T “;JV""' e 5 -
o 1#1 == = == :"T":--F":-ﬂ'""."-'.‘— I utt Joint
= | ;
i | =N —
S - | T A e R
e - e (L S N Vg7 |
: ~k—~r:-~%ﬁd. I
. i ) -—- I
Ly | Load Sharing... I
: o | notload bearing |
31

15
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s An Efficient Panel to Panel Connection s

5 15" to 6” plywood

Self-Tapping Screws strip %” or 1” Thick
as “erection bolts”
@ 18"-24"0.c , A

Nails at spacing
required for shear
transfer

Graphics: ASPECT Structural Engineers

32

mssm Connection Styles

33
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Fastener Vendor Design Support
M C @m
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- o T 1 =
s =
Table © Surface Btk fereres Denigs Ve rae
- o S e e liay e 0%
AT . e oo ' P v v
: AT e
\ - > >
| -
o N D s } N S
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= el
] =
Fagary b Typlcl ont swwation - Singe aurtace ol wis 5 oy OF awes. L U8 dn il | prywace
v b AR aad b AOWS Rade wirrwt (NS IS0,
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Example CLT Diaphragm Design

Lateral Load

LLLLLL UL L LV LR VPV VLIV

+ él_, O:F Chor

!
Diaphragm Shear, v ~_ FT_G °‘|‘l
i
|
|
A
|

a — panel to panel
b — panel to panel over beam

ér Shear Transfer Details: ]

¢ — panel to wall / collector —_
P d - panel to chord
Collector e e —shear in panel
0 Other

z - chord and chord splice
y — collector and collector splice

35
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Panel to Beam Connection Styles

: 516°8x12 5% ASSY 30
Xm / SCREWS @ 24" oc
- - | Vs

1‘ -

CL OF BEAM

T

% \_ GLULAM BEAM
SIMPSON STRONG-TIE / e

SDWS22800 LOG |

36

CLT Diaphragm Shear Transfer Connections
Lateral Load

LLLLLL UL L LV LR VPV VLIV

|_, Chord
o Doy
o

Shear Transfer Details: ]
a — panel to panel

b — panel to panel over beam
¢ — panel to wall / collector —_
d — panel to chord

e e —shear in panel

Other

z - chord and chord splice

y — collector and collector splice

S

Diaphragm Shear, v ~_ ¥
=

o

[ Eq—— - —>!—

_>_>-—>—>

37

18
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CLT Diaphragm Shear Connection Design [ CLT Diaphragm ]

Shear Capacity

Diaphragm shear connections at CLT panel edges:
- Use dowel-type fasteners in shear (nails, screws, bolts)
- Yield Mode llIs or Mode IV per NDS 12.3.1 controls capacity

QL OF SSLcs a:)
Thn p S
> | s SPUNE &
N )
B ere
PN =
—— =r=T= 5
e | SIMPSON STRONG-TIE //
s D SDWS22800 LOG

SDPWS 2021 Section 4.5.3

38
Connection Yield Modes Per the NDS [ ghl;'g‘;gfg{; ]
Single Shear Connections Double Shear Connections

. Modeln - ‘ -
T . Model, - l -
X . Modell
) \. Mode Illn
AL L Modem, - ( .
N H . Modelv - ( :

39
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[ CLT Diaphragm

Conceptual Fastener Behavior Shear Capacity

]

Adhesive

A
Screw in
O Jension
(@) )
= Screw or Nail
) .
LL in Shear
Smooth Nail
in Tension

\ 4

Displacement

40

[ CLT Diaphragm

Conceptual Fastener Behavior Shear Capacity

]

Well behaved seismic systems have ductile failure modes.

Adhesive

A
Screw in
O Jension
(@) ;
5 Screw or Nail
LL in Shear
Smooth Nail
in Tension

\ 4

Displacement

41

20
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CLT Diaphragm Shear Connection Design

CLT Diaphragm
Shear Capacity

Nominal capacity of CLT diaphragm shear connection fastener:

Z,=452"

Where Z"is reference lateral capacity Z of NDS
multiplied by all applicable factors except Cp, Ki ¢, A=1.0

SDPWS 2021 Section 4.5.4(1) and NDS Table 11.3.1

42

Table 11.3.1 Applicability of Adjustment Factors for Connections

Also 1.0 for CLT Diaphragm Shear Connections

SDPWS 2021 Section 4.5.4(1) and NDS Table 11.3.1

ASD X s LRFD
ASD and LRFD
Only Only
e
=3
‘ g
2% - - e 5 = = -~ g "
5 z g | % 2 * 2 & - g | 5
2 - 1 [ = =) = = = 5 L =
'-‘§- al 2|l =8l | B| 5| 2| 5| B[ | &
8| 2| E| 2| | | =) 2| | 5| B| 8] &
B 4 z < | 8| = g = 2| 3| @ 218
g 4 £ e E 3 O 2 £ z s 2%
s| gl Bl B 2| & 2| ¢/ & g
3 = Al 8 o % = - a 7] 2 =
P 5 s :
| Ke | &
Lateral Loads
Dowel-type Fasteners
(¢.g. bolts, Iag screws, wood screws, Z* 23X 1.0 [Cyw C 1.0 C, - C;, - 1.0 C,| 1.0 1.0 1.0
nails, spikes. drift bolts, & drift pins) A ¥

43
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. . . CLT Diaphragm
CLT Diaphragm Shear Connection Design [ Shear Capacity ]

Fastener with regular spacing, S, nominal unit shear connection capacity is:
v, = Z,/S=45Z%|S

Required unit shear strength < Design unit shear capacity

Un = 2.8 (seismic)
ASD V=17 < — RF -5 wind)
ASD RE
— < = 0.5 (seismic)
LRFD v =1, < v, D ot

SDPWS 2021 Section 4.1.4 and 4.5.4(1)

44

CLT Diaphragm Shear Transfer Connections
Lateral Load

LULLVLVV DLV VDL TV TV T T DV T LT
r Chord

° o

Shear Transfer Details: ]
a — panel to panel

b — panel to panel over beam

¢ — panel to wall / collector

d — panel to chord

e e —shear in panel

Other

z - chord and chord splice

y — collector and collector splice

S

Diaphragm Shear, v ~_ ¥
=

o—

[ Eq—— - —>!—

_>_>-—>—>

45

22



12/8/2020

Other CLT Diaphragm Components

Lateral Load

LU L LV VPV VLIV VLT LT

Chord
| 5 o
Diaphragm Shear, v \l"

Shear Transfer Details: ]
a — panel to panel

b — panel to panel over beam
¢ — panel to wall / collector

d — panel to chord

o

-+ - — —+ —>!

I
Collector 1 ! e e —shear in panel
0| T Other
| .T z - chord and chord splice
A y — collector and collector splice
46
Other CLT Diaphragm Components [ el et ]
Requirements
Engineering goal: Design CLT panels, diaphragm chord members and
chord splices such that diaphragm develops target shear capacity in
ductile manner:
Approach 1: Capacity Based Design
Amplified nominal capacity a- v, < v’ Design capacity of
of shear connections other components
SDPWS Approach
Approach 2: Overstrength Approach
Amplified applied wind Y- v < U' Design capacity of
or seismic forces — other components
47

23
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Requirements

Other CLT Diaphragm Components [ Additional Design

J

Amplified Diaphragm Design Forces < Design Capacity
Yy v<v

) . ’ Adjusted capacity
v = wind or seismic force demand V'= " (alculated per the NDS

2.0 for wood and steel components, except:

y = 1.5 wood members resisting wind loads
1.5 chord splice connections controlled by Mode llIs or IV (seismic)
1.0 chord splices connections controlled by Mode llIs or IV (wind)
See SDPWS 2021 Section 4.5.4 for the full information
48
CLT Diaphragms

Is the Diaphragm
Rigid or Flexible?

49

24



12/8/2020

Lateral Load Distribution using CLT Diaphragms

Option 1:

Simplified Seismic Design
Regular structure, < 3 stories & other limitations per ASCE 7 12.14
Can Assume Flexible if ASCE 7 12.14.1.1.8 met

st d LIV LIPS IR IS LTI Tt ST ie IR TS LaTls
! o~

SW1

50

Lateral Load Distribution using CLT Diaphragms

Option 2:
|dealize as Flexible (2A) or Rigid (2B)
as Justified by Calculated Diaphragm Deflections

_—
e

——e—]
e
-

sw2

e —
e .
e
-
swi

SW1

51
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(ZA) Drift Auove 12.3.1.3 Calculated Flexible Diaphragm Condition.
N e, Deflection 84pp  Diaphragms not satisfying the conditions of Sections 12.3.1.1
: -/\/ or 12.3.1.2 are permitted to be idealized as flexible provided:

Equivalent tributary

lateral load
\' S

Syion_ 5 (12.3-1)
Aspve

where Sypp and A v are as shown in Fig. 12.3-1. The loading
used in this calculation shall be that prescribed in Section 12,8,

Flexible by Calculation

ASCE712.3.1.3

(2B)  ono.
S Peflectien b0 |BC1604.4: A diaphragm is rigid for the
’\/ purpose of distribution of story shear and
torsional moment when the lateral
deformation of the diaphragm is less than or
equal to two times the average story drift.

Equivalent tributary

Rigid by Calculation

IBC 1604.4

26
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Lateral Load Distribution using CLT Diaphragms

Option 3:
Enveloped Diaphragm Design

Check both flexible and rigid diaphragm behavior (3A)

Or Check conservatively flexible and conservatively stiff semi-rigid behavior (3B)

st d LIV LIPS IR IS LTI Tt ST ie IR TS LaTls
! o~

SW1

54

Lateral Load Distribution using CLT Diaphragms

Option 1 — Simplified Seismic Method
Option 2A — Flexible by Calculation
Option 2B — Rigid by Calculation
Option 3A — Envelope (Flex & Rigid)
Option 3B — Envelope (Semi-rigid)

+ : +

: ) IR SRE A i 2
Options 2A, 2B, & 3B require
diaphragm deflection calculations

ol . S A |

55
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CLT Diaphragm Deflection Requirements

SDPWS 2021 Section 4.5.2 Requirement:

CLT diaphragm deflection shall be determined
using principles of engineering mechanics.

41T "ir"
sk L T T I LS T LT LI e T T LI T3 ]
> o =
S 2
2]
S
)
o)L
2015 White Paper on CLT Diaphragms
CROSS LAMINATED TIMBER
Horizontal Diaphragm Design : 2
= nye o
) 10 peowide & VoLl design meitod 10 determine 1y T4 10§ 124" « 120°4°
pted Timber Aorvanty dapbragm ond deflection due t \merol m T -
L ' v L g v
QLT HORIZONTAL DIAPHRAGM DESIGN : . ST Phaa (F )
e Y | =D " e
tardtara . - Y R
e Developed in 2015, not based on SDPWS B P
Apvhie iy ot B 2021 design requirements g
:M § wat Design Saa frman (INGS) far Waad
g M ' —r i, A
o AWC SOMWE IS Sewcier Desige Mrowtuony for Vel oend Sevemme '..'“”‘" w—_—_ -
J Sandnrd Ay Pesfod rmarer agted (row . l Y Framing Pas Choed Spiice
w1 wr) Maniack 013
e bt Available from structurlam.com
20 Ao MW Sovel Basiogn
o APA Mrodect Bepent PE-LIM - Omastionw by '.\'..n::rz Prodts L2 ~¢
foivanry X0 JOT4

28



12/8/2020

2015 White Paper on CLT Diaphragms

* Design example following SDPWS 2015, US CLT Handbook
* Includes Modified 4-term wood panel sheathed diaphragm equation
in SDPWS 2015

5 5vL3 . vL N R Y(xA,)

- - e

dia =" 8EAW ' 4G,t, n T oW
Chord Panel Connector  Chord
Flexure Shear Slip Slip

C==|\—+— Py is panel width

1< 1 1 > P, is panel length
2\P, Py e, is connector slip at diaphragm edge

58
WoodWorks Solutions Paper on CLT Modeling
http://www.woodworks.org/wp-content/uploads/Approach-to-CLT-Diaphragm-Modeling-for-Seismic-WoodWorks-Jan-2017.pdf
-] WoodWorks
WOOD FRODUCTS COUNCIL

An Approach to CLT Diaphragm Modeling for

Seismic Desian with -’”\}»;r cation to a U.S. High-Rise Project

ABSTRACT

59
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:?g WoodWorks

WOO00 FRODULTS COUNCHL

Under Development By:

g WoodWorks

WOOD PRODUCTS COUNCIL

s WoodWorks CLT Diaphragm Guideline with Examples ms)|

Holmes Structures

lpff

SWINERTON &

Funded By:

‘ U.S. Endowment

foe Forastry ard Cammunities

USDA
e

60

3 Examples
High and Low Seismic & Wind

FINAL LAYOUT
— R 15 SEVEL PLAN

Example from Holmes Structures

jmmmm WoodWorks CLT Diaphragm Guideline with Examples mm|

==

g — FINAL LAYOUT
ALV SO —— { LEVEL i1 PLAN
—— e i
—y— L —aa— —u
] ' =1 I 1
- 1l —4
J2 . X X ’
ot : |
,,,,, =™ $
{
+ s (3 ) . -
3 2 4 | ] t —4
: —t |
=1 i == =, A1
s pimms FINAL LAYCUT
et oaine cnmm 4 LEVEL 11 PLAN

61

30



12/8/2020

. . . .
s WoodWorks CLT Diaphragm Guideline with Examples s
Design Tools
| Diaphragm Shear C Capacity
Spline Material Fastener vn = 4.52*, @ Spacing, S (plf)
12"0.C. 6"0.C. 4"o0.C 3"o0.C. 2" 0.C.

CLT SG = 0.36
General Sheathing (23/32) i8d Common Nail 255 510 765 1020 1530
General Sheathing (23/32) 10d Common Nail 296 592 888 1184 1776
(General Sheathing (23/32) Screw Type 1 266 531 797 1062 1593
General Sheathing (23/32) Screw Type 2 321 641
Struct 1 Sheathing (23/32) 8d Common Nail 311 623 . .
Struct 1 Sheathing (23/32)  [10d Common Nail 359 718 EXPanded Deflection Estimates
[Struct 1 Sheathing (23/32) Screw Type 1 316 631
Struct 1 Sheathing (23/32) Screw Type 2 385 771 517L3 w vL L ef" efJ. Z (xAc)
(General Sheathing (7/8) 10d Common Nail 336 672 dia = oo + — — | — _ )+ —
General Sheathing (7/8) 16d Common Nail 379 758 8EAd2 4thv 2 PJ_ P" Zd
(General Sheathing (7/8) Screw Type 1 295 590
(General Sheathing (7/8) Screw Type 2 360 721 UST To0T TOZ
[Struct 1 Sheathing (7/8) 10d Common Nail 414 829 1243 1657 2486
Struct 1 Sheathing (7/8) 16d Common Nail 464 928 1392 1855 2783
[Struct 1 Sheathing (7/8) Screw Type 1 358 715 1073 1430 2145
[Struct 1 Sheathing (7/8) Screw Type 2 441 222 2222, deliok Ul
General Sheathing (1 1/8) 10d Common Nail 405 Available Ear|y 2021
(General Sheathing (1 1/8) 16d Common Nail 452
General Sheathing (1 1/8) Screw Type 1 347 695 1042 1390 2085
General Sheathing (1 1/8) Screw Type 2 430 860 1290 1720 2581

tect 1 Chaathing (1 1/0) 104 Mail 244 200 1223 1770 2667

62

mmsm Additional Resources

PR —— s oo o

IPLOMNG CYTNTS CONTALT U4

Cg WoodWorks"

WOOD PRODUCTS COUNCIL

£R

Wood Solution Papers

— WoodWorks.org messsssmmn|
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s Additional Resources — WoodWorks.org messsssssmm|

£y WoodWorks'

W00 PRODGCTS COUNOL

Fire Design of Mass

Cade Apgtications, Constructian Types sl Fis Ratlngs

Timber Members

Inventory of Fire-Resistance Tested Mass Timber Assemblies
b v dakdemd ey s ity sz
Deakctwnin Teatn of Mass Tavber Foor § Raot AMsesiies la m
N b —
'ﬁv woodwo'ks AT Vg P et — P Vo ‘ [TV : | — Vo
. WOON PEDOPCTE SOUNCT --:.--- NE— - - i Gt Pt | N e L
o ey e
Mass Timber Cost and '~
Design Optimization Checklists .
"
A
s e 5 eniet 1 FRTP—
1 e Sweyn aved et cptiTesation of mass tinther projerta =ns e D
Thes ey cpvirmcsion uheaats e riantie! Sy Sutdeg P Powen | Ly
SO0y van MrCNVICes g eognoati, Lt Ivedw of T tpis _. Vi | b L—
OUM 280 0O TMCURERG Wi T BONCATNS 33 DS The R, - S | ——

64

s Additional Resou

rces — WoodWorks.org messssmmmm|

Inventory of Mass Timber Acoustic Assemblies

Topping. Cefing Side Esposed

Table 1 CLT Floor

) WoodWorks

WOOO PRODRCTS COUnCIL b =

Acoustics and Mass Timber
Room-to-Room Nolise Control

Aumunal Met Protwct Setwwer CLF swd Toswwy

£ WoodWorks

— A X

65

WOUOU MROOUCTS (OUNOL

Tall Wood Buildings in the 2021 IBC
Up to 18 Stories of Mass Timber
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