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Today’s Agenda

8:00 - 8:40 am: Welcome and Introduction to Mass Timber Lateral: Scott Breneman/WoodWorks
8:40 - 9:20 am: SDPWS 2021 - General Provisions and CLT Shear Wall Systems: Omar Amini/AWC

9:20 - 10:00 am: CLT Diaphragm Design Using SDPWS 2021: Eric McDonnell/Holmes

10:00 - 10:30 am: Break

10:30-11:10 am: Mass Timber Rocking Wall Systems and Design: Reid Zimmerman/KPFF

11:10-11:50 am: NHERI 10 Story Test Building Structure and Construction: Brooke Whitsell/Timberlab

11:50 — 12:00 pm: Conclusions and Site Visit Logistics: WoodWorks
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Today’s Agenda

12:00 — 3:30 pm | Site Visit to 10- Story NHERI Mass Timber Shake Table

On Return, bus will make a stop at San Diego Airport then Hilton San Diego Airport/Harbor Island.
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Regional
Directors:

One-on-One
Project Support
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WOODWORKS Jason Bahr, PE Mark Bartlett, PE Laura Cullen, EIT ~ Jeff Peters, PE, CGC

Anthony Harvey, PE Momo Sun, PE, PEng

Mike Romanowski, SE
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Solutions Team

Scott Breneman, PhD, PE, SE Ashley Cagle, PE, SE Karen Gesa, PE

Melissa Kroskey, AIA, SE Bruce Lindsey Terry Malone, PE, SE Ricky McLain, PE, SE
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woodworks.org

Need Project

Support?

Expert support for your
commercial or multi-family
wood project.

WoodWorks s your go-to resource for commercial and

multi-family wood building design, engineering, and

construction. We're here to support you with free one-on-
one project assistance, continuing education, design tools,

and on-demand resources.

Gat 10 Know Us
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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AIA members. Certificates of Completion
for both AIA members and non-AIA
members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion of

this presentation.
Approved
Continuing
Education
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Course Description

As the use of mass timber products in the built environment is growing rapidly, so has the interest in using all timber
lateral systems for use in such buildings. Recent advances in design standardization such as in the 2021 edition of
AWC's Special Design Provisions for Wind and Seismic Design have led to simpler approval of the defined CLT shear
walls and CLT diaphragms covered. This workshop will present an overview of a full range of mass timber lateral
systems in current use and under research and development. A detailed review of the SDPWS 2021 CLT shear wall
system, now recognized with seismic design parameters in ASCE 7 2022, will be presented. Guidance will be
provided on how to design CLT floor and roof systems as horizontal diaphragms with a discussion of different
detailing strategies to create an efficient structural system. To go taller with mass timber shear wall systems, a
recently developed mass timber rocking wall system design method will be presented. This mass timber working
wall system is the vertical seismic system of the 10 story structure being tested at the NHERI outdoor shake table
facility at University of California San Diego which will be visited in the afternoon of the workshop. Attend this
workshop to learn about the latest advancements in mass timber seismic design and witness first hand innovations

and research which will enable future tall all mass timber structures in high seismic regions.
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Learning Objectives

1. Develop an understanding of structural design options for seismic design of mass

timber buildings in the context of the International Building Code and California

Building Code. and referenced standards.

2. Learn from the research and standards team the intricacies of implementing the new
SDPWS CLT Shear Wall system and the structural CLT diaphragms for wind and

seismic applications

3. Summarize the mechanisms of the mass timber rocking wall system and the unique

design attributes and characteristics.

4. See first-hand the components and design of the 10 story structure being tested at
the NHREI 10 story shake table test at the UC San Diego outdoor test facility.
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Current State of Mass Timber Projects

As of March 2023, in the US, 1,753 multi-family, commercial, or institutional projects
have been constructed with, or are in design with, mass timber.
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+ post-and-beam structures built since 2013
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Current State of Mass Timber Projects

As of March 2023, in the US, 1,753 multi-family, commercial, or institutional
projects have been constructed with, or are in design with, mass timber.
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Glue Laminated Timber (Glulam)
Beams & columns

Cross-Laminated Timber (CLT)

Solid sawn laminations

Cross-Laminated Timber (CLT)

SCL laminations

Photo: Freres Lumber
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Dowel-Laminated Timber (DLT)

Nail-Laminated Timber (NLT)

Photo: StructureCraft

Photo: Think Wood

Glue-Laminated Timber (GLT)

Plank orientation

Photo: StructureCraft

/ > Manasc Isaac
hitects/Fast + Epp
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What is CLT?

3+ layers of laminations

Solid Sawn or Structural Composite Lumber Laminations

Cross-Laminated Layup
Glued with Structural Adhesives

Thickness

%,

O/"
S,
Q

oireco”

S“e“%’(.‘(\
Max Width
4 to 12 feet*

Max Length /’Q;. !
24 to 64 feet* 2 WO©

*All dimensions are approximate.
Consult with manufacturers

3 to 20 inches*

17
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FLATWISE Panel Loading

o
T g

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

17
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PRG 320 Defined Layups

CLT Grade

Layup
Panel Properties

(basic)

\

TABLE A2
SD REFERENCE DESIGN VALUES® FOR BASIC CLT GRADES AND LAYUPS (FOR USE IN THE U.5.)
X/ Lamination Thicl\gess (in.) in CLT Layup { Major Strength Direction ! Miner Strength Direction \
(FuSleso  (Ellewso  (GA)uiso (EN) et ¢ 50
{ \ (Ibf-ft/ (10¢1bf-  (10% Ibf/ V., (FuS)upiis0  (10° Ibf-  (GA) ¢ 40 V. o0
cLT A ft of in.2/ft of frof  (Ibf/f of {l'i:f-ﬂ/h in.2/ft of (10% Ibt/f  (Ibf/ft of
Grade J(in.) = 1 = 1 = 1 = width) width) width) width) of width) width)  of width) width)
41/8 13/8 13/8 13/8 4,525 115 0.46 1,490 160 3.1 0.61 495
E1 67/8 13/8 13/8 13/8 13/8 13/8 10,400 440 0.92 2,480 1,370 81 1.2 1,490
95/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8 18,375 1,089 1.4 3,475 3,150 313 1.8 2,480
41/8 138 13/8 13/8 ﬁ 3,825 102 0.53 1,980 165 3.6 0.56 660
E2 67/8 13/8 13/8 13/8 13/8 13/8 8,825 389 1.1 3,300 1,440 95 1.1 1,980
958 138 13/8 13/8 13/8 138 138 138 15,600 963 1.6 4,625 3,300 364 1.7 3,300
41/8 13/8 13/8 13/8 2,800 81 0.35 1,160 10 2.3 0.44 385
E3 67/8 13/8 13/8 13/8 13/8 13/8 6,400 3an 0.69 1,930 955 61 0.87 1,160
958 13/ 13/8 13/8 13/8 13/8 13/8 13/8 11,325 769 1.0 2,700 2,210 234 1.3 1,930
41/8 13/8 13/8 13/8 4,525 15 0.50 1,820 140 3.4 0.62 605
E4 67/8 13/8 13/8 13/8 13/8 13/8 10,400 440 1.0 3,025 1,230 88 1.2 1,820
958 13/ 13/8 13/8 13/8 13/8 13/8 13/8 18,400 1,089 1.5 4,225 2,850 338 1.9 3,025
Alsg 13/8 198 13/8 _ 2895 101 044 1 A80 140 21 058 B0

19
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3rd Party Product Qualification of CLT

PRODUCT REPORT

PR-L332
Revised May 6, 2021

c L Timber
Kalesnikoff Mass Timber Inc.

Products: Kalesnikoff Cross-Laminated Timber
Kalesnikoff Mass Timber Inc., P.O. Box 3000, Hwy 3A, Thrums, British Columbia

SmartLam Cross-Laminated Timber
SmartLam, LLC

PRODUCT REPORT

PR-L319
Revised August 15, 2017

Canada V1t 1863 13" smol we
20 3904 Columbia Falls, MT
e N
pxnkasin (406) 862-0098
¢ j PRODUCT REPORT ———
¥ NS —— PRODUCT REPORT
* 2015 Intermy
201 1
. 202 Boise * Veneer L Timber PR-L335 Laminated
Red Boise Cascade Wood Products, LLC Issued October 4, 2022 * 2012and 2| Vaagen Cross-Laminated Timber PR-L328
201 VersaonsT Venser Lamrated o ey Vaagen Timbers, LLC Revised July 30, 2022
ANY Boise Cascade Wood Products, LLC, PO Box 2400, White cny Oregon 97503-0400
P (541) 826.0200 * 2012and 2 Products. Vi Cross-Laminated Timber
. AN waw be comiewp « ANSIAPA| raagen Timbers, LLC, 1245 N Highway, Coivile, WA 99114
8a Timber (509) 684-3678
. AP) 1. Basisofthepd « APA Repor
o 2021,2018
oy Qlued cross 2. Product descri 1. Basisoftheq
2 e EEED SR
o . " -f
Kalosn R602 1.6, 4 ICC-ES Evaluation Report ESR-5053 orHem ":“":f':" . 201218C . ;
inaced o 20121RC: ¢ Issued August 2022 ranss o 2021, 201 PFS-TECO Building Product Evaluation Report 0141
througl o ANSUAPA| This raport is subject fo renewal August 2021 Table 1. Smat R602.1.6,{
macha . 20021 V
provid¢ o ANSUAPA | wewiccesorg | (800) 4236587 | (562) 699-0543 A Subsiisry of the Intemational Code Councii manufactured | ) x§"§A
fir-Larg 1BC and IR( - and lengths up o od z 5
equal t o ASTM D54 BVISION: u;:mmo,mmam 1BC Section 2301 2{1] o (23] The parsets.ara labricates with 4 . MBIN,A Mercer Cross-Laminated Timber
1o subd RC. 2018 | COMPOSIT o st e peanes vaan Lot it e s Design ot v
Section: 08 17 19—Crosstaminated Timber t an angle of S0, ms shown in lercer, Inc.
compr( o APA Repor Table 2 The Temalam CLT pansis e fabricated with m:"‘,gn * APARepa
floor, i Qualiication REPORT HOLDER: 910 8 feel (438 rum), cksesses of ' e y el Acceptance:  __Mach 1202 Expirmton: _Fobruary 28 2005
o ' Y, lications an
thickng 2 Product descrl STERLING SITE ACCESS SOLUTIONS, LLC i Jitﬂﬂ.‘.":.":.‘ s oy :\Wunod on the 2 :'m deeg P De———
Boise Taca-bonding sach layer of lainations using & slruciurul ‘aagen crosy
3. Desgn o ool EVALUATION SUBJECT: atie, Compying i Section 322 ol Da svekision oidedind acoordance W
A The layers acm placed o fom a
Kol Choacadcd  TORMAAcRosSLMATEO TWaTR PSS 1 S e el 02 e e b s podbdoeprs uuncaond e T
stampt maameteu] 14 e 1 g diaphragms, df Table 1. Vaa o
strengl crossband ver G 32" Malariak be consulted W 19707 Gartand Avo
the 201 and pressod t¢ . 2021, 2018, 2015, 2012 and 2009 intermational Bulding 221 Wood Laminations: Wood lmisations used i longths up to | A 99007
fateral | wall applicatiol Code® (18C) tabricating Tetralam CLT panels must be in sccordance 4. Product installl
stonat W) 70 BOCFOVRM In-piant manulacturing stacdard and e artLam Design
the pat thicknesses of 'm_lﬁ’,‘.':!@;"."f;m""" - 200 s Mo, 2 Soxahem Prna (SP) sawn imber having a0 svsigned S ‘ cL 3 b ‘g‘f;
with S¢ speciic pravity of 0.55 and the referonce desgn vaues manufacturer ( ‘aagen CLT { Mercer Cross-Lamineted Timber (CLT) uses Soruce P Fi (S9F). Doglas e Lach (OFL, and S Yedow P
Seismi 3. Design proper l:n&‘a:n PRG m?c:9wu'¢|’vhm-ﬂ provded in Tadie 1 of record. Pen nTatle2. T {5VP) laminsions wih AN 408 400 C3A 01120 woroved ksl adhmavn 1 maredachrs ae'm.ﬂmcu
Bose Cascad( tated Cross Laminated Tenter iia o o ANSUAWC N Tt tre sl 0.0 Qradtar T P comaponaing SPF o Gutcbed i et g Touts 2 o i Ropes. oo
o For svatuaton phance A Ao Mebong Mercer peoduct
Daeacng Cottrma. Ofica of Saewide. Haskh Puwiog s T9SLam CLT poml 803 bchosiv uaed b rger oty o 5. Flreraled ased Shescoi g e et = At X3P 55 51 P e il e st
Oesicd shall be in aca e g ] 1003 it e ron i, ane compenert Procedures sp daphragms, ¢ s feahed oe f 128ty 801 (3.65m by 18 28m) Mercer CLT panee e oo o et acvacatons
Construction (I e poryuremane ba extenicr type  structra e designed
Heaith Care Access and Information (HCAI) and Oivision of SmartLam CL]
appeoved by th Steie Archilects (DSA). see ESR-S053 conforming 1o ANSEAPA PRG m:ﬂ"lﬂdmﬂml Provisions for
accord usod as shoar| Su Spaciiontons in the apprved qualty ooy Bpprowed by t + 2015, 7018, 2021 Intemationa: Buing Code® (HC) Section 7301 1.4 Shuchrnl Guued Crons-d aminated Teroer
anchorage deq Property evalusted: 40 DESIGN AND INSTALLATION + 701 2018 2021 imametons Remaenl Coe* (RC) Sackons RSCZ.14. W21 and R0 1.6 Come
2021 ANSVAY » Structusl 41 Goneral Design valued 2 e i o

Products: SmM.le Cross-Laminated Timber

SmartLam, LL
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CLT Product Reports

o QLT Grade ) Layup Panel Properties
asic or custom

ARA Product Report® PR-L319

ReVised August 15, 2017 Page 3 of 5
e 1. MNgwable Design Properties'® for Lumber,(aminations Used in SmartLam CLT (for Use in the U.S.)
Maior Strength Direclfon Minor Strength Directiofl
CLT Grade [f;e 0 Eo Fo FCJ Fvo Feo Fo Eswn Fuao Feso Fv ) Fss0
si) (10¢ psi) (psi) (ps) (psi) (psi) (psi) (10¢ psi) (psi) (psi) (psi) (psi)
SL-V4 775 1.1 350 1.¢)0 135 45 775 11 350 1,00[5 135 45
PowsL LperZ 0.006895 MPa

3 Tabulated values are allowable design values aryd not pemmitted to be increased for the lumber flat use or size factor in gtcordance with the NDS. The
design values shall be used in conjunction with We section properties provided by the CLT manufacturer based on the attual layup used in
manufacturing the CLT panel (see Tables 2 and\3).

Table 2. Allowable Design Capacities'® for SmartLam Balanced CLT (for Use in the U.S.) ‘
Thick- Lamination Thickness (in.) in CLT Layup Major Strength Direction Minor Strength Direction
Sl T L Ll LT T G o e 5 1|
. : : wy | e | eem | M am | B | e | W
3ah | 418 | 138 | 138 | 138 1800 | 74 | 041 | 1430 | 245 | 29 | 041 | 495
aman | 512 | 138 |13 | 138 2925 | 161 | 049 |1740] 975 | 23 | 085 | %0
Sah | 678 | 138 | 138 | 148 | 138 | 138 4150 | 286 | 083 | 1980 | 2120 | 74 | 083 | 1430
smaxc | 678 |15 | 138 [ 1} 5150 | 355 | 14 |2460| 265 | 29 | 086 | 495
e smacc | 8ua | 130|130 130 7200 | s06 | 12 |2875] o5 | 23 | 13 | %%
7-ah | 958 | 138 | 138 | 138 | 138 | 138 | 138 | 138 7325 | 707 | 12 | 2500 ] 4825 | 283 | 12 | 1.960
2 aco 11381 o0l ianl 201138 asac | ann a2 lansaal agan 24 aa 1 o400

21
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CLT in the U.S. Building Code - IBC 2015

e T T,

Standaed for Perdormuance-Rated
Cross Laminosed Tinsber

a

@ =

ANSI/APA PRG 320 2011

AWC NDS 2015 2015 International Building Code

CLT Recognized in the Model Building Code!*

(*for gravity systems with existing Construction Types)

24
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CLT in the U.S. Building Code - IBC 2018

Seandurd for Perboemunce-Raed
Cross-dansinated Thnber

=

Now with test methods for
in-plane shear capacities!

fi‘f;, APA

ANSI/APA PRG 320 2017 AWC NDS 2018 2018 International Building Code

General improvements

25
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EDGEWISE Panel Loading

Span in MAJOR Strength Direction

po. 4
Span in MINOR Strength Direction

Reference & Source: ANSI/APA PRG 320-2017

26
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EDGEWISE Panel Loading

Span in MAJOR Strength Direction

Span in MINOR Strength Direction

Reference & Source: ANSI/APA PRG 320-2017

27

24



5/19/2023

Shear Force Terminology & Jargon

L

%Eﬁ,

N

Source: ANSI/APA PRG 320-2017

W,

Through-the-Thickness Shear
In-plane Shear Forces
EDGEWISE Shear in PRG 320-2017

Thraughsthe=Thickness Shear

___.-Sl'wa».r Ao

Source: NDS 2015 Manual

NDS 2015: F,(t,)
PRG 320_2017: Fv,e,O tp & Fv,e,90 tp

28
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CLT in In-Plane (Edgewise) Strength

Source: ICC-ES/APA Joint Evaluation Report ESR 3631

145 to 290 PSI Edgewise Shear Capacity
= 1.7 to 3.5 kips/ft (ASD)
per inch of thickness!

Consult with the Manufacturers for Values

Source: APA Product Report PR-L306

Multiply by Cd = 1.6
for short term ASD strength

CLT Panels can have > 9 kips / ft in-plane

shear capacity

29
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i
Light-frame wood shearwalls

Photo Credit: WoodWaorks

" -

Mass Timber Design

Lateral framing systems

5/19/2023
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Central Core — concrete shearwalls

g ¥

Photo Credit: Structurecraft

28
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il\/lassj,/T 1mber Design

selateral framing systems

(17}

Steel moment frame

Photo Credit: WoodWorks
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Mass Timber Design

Lateral framing sy

5/19/2023
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i_ terdl framing systens

<~
y®
’
l
:
:

!

o

0
-

CLT Shea[walls

Photo Credit: Alex Schreyer
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What R Value

Can I use?




5/19/2023

........................................

2015 EDITION

Where Wood Lateral System
Requirements Reside.

CLT in the U.S. Building Code - IBC 2018 (Lateral)

Where Seismic (R values) .
and Wind Systems are U OO

No CLT Referenced. No CLT
@
AWC SDPWS 2015 ASCE/SEI 7-16 2018 International Building Code
(2019 California Building Code)
No explicitly recognized requirements
for CLT Lateral Systems in 2018 IBC
36
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CLT in the U.S. Building Code - IBC 2021

BC

BUILDNG

Standard for Performance-Roted
Cross-Laminated Timber

With new and improved
adhesive qualification tests

IV-A, IV-B and IV-C
Construction Types
|

2021 International Building Code
(2022 California Building Code)

@ APA

ANSI/APA PRG 320 2019 AWC NDS 2018

New Type IV Mass Timber Construction up to 18 Stories!

37
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CLT in the U.S. Building Code - IBC 2021 (Lateral)

Now with CLT shear wall and -
diaphragm requirements

@ &

AWC SDPWS 2021 ASCE/SEI 7-16 2021 International Building Code
(2022 Callifornia Building Code)

New Requirements for CLT Lateral Systems in SDPWS 2021!
Referenced from IBC 2021

38
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2021 Special Design Provisions for Wind and Seismic

* New unified nominal shear capacity

, * New CLT Shear Wall requirements
SD ws * New CLT Diaphragm requirements

SPECIAL DESIGN PROVISIONS

FORWINDAND SEISMIC™

View for free at awc.org

PowerPoint IS NOT the CODE!

Top Changes Relevant to CLT Lateral Systems:

39
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2021 Special Design Provisions for Wind and Seismic

* New unified nominal shear capacity

] * New CLT Shear Wall requirements
SD ws * New CLT Diaphragm requirements

SPECIAL DESIGN PROVISIONS

FORWINB AND SEISMIC™

View for free at awc.org

PowerPoint IS NOT the CODE!

Top Changes Relevant to CLT Lateral Systems:

40
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2021 SDPWS - Unified Nominal Shear Capacity

For sheathed wood frame shear walls and
diaphragms, SDPWS 2015 has two nominal shear

capacities
Vs Nominal shear capacity for seismic loads
SD ws Vw Nominal shear capacity for wind loads

SPECIAL DESIGN PROVISIONS

FORWINB AND SEISMIC™

SDPWS 2021 has one nominal shear capacity for
both wind and seismic (for all systems such as
WSP and CLT)

Unp Nominal shear capacity

41
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SDPWS

SPECIAL DESIGN PROVISIONS

FORWIND AND SEISMIC™

2021 SDPWS - Unified Nominal Shear Capacity

To calculate the ASD or LRFD shear capacity,
SDPWS 2021 has different reduction factors for
wind and seismic

Design shear capacity

ASD LRFD
Wind Vp/2.0 0.8 Vp
Seismic Un/2.8 0.5 Vp

SDPWS 2021 Section 4.1.4

42
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Can I use?
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R =37

or4dorl.5?
or2or6?
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R Values for CLT Shear Walls in SDPWS 2021

(other) Platform Framed
CLT Shear Walls CLT Shear Walls
not meeting Appendix B meeting SDPWS 2021 Appendix B
Panel aspect ratios Panel aspect ratios
2 < h/b, <4 h/b, = 4
! L] L] ] | ! hl_ . - ﬁ_\zl_\=!.‘_‘ lf_u_pg_u_\_g_u_\__mj!

CH

— *
R=1.5 R = 3.0* R=4.0
Cd =1.5 Qo =25 Cd =30 Qo =30 Cd =4.0 QO =3.0
In SDPWS 2021 4.6.3 * ASCE 7-22

45
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor T~
— Floor or Roof I -
Above Wall
=
=
H
O
Floor or Foundation e e e e e e e e e e
= Below Wall
CLT Floor —
Section View Elevation View

SDPWS 2021 Section 4.1.4

43
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor A
—_— Floor or Roof R S
Above Wall
=
=
H
O
Floor or Foundation L e e e e e e e e e
= Below Wall
CLTF'OOl" v
Section View Elevation View

44
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor
— Floor or Roof e
Above Wall
IS
=
i
O
Floor or Foundation . S
— Below Wall
CLT Floor —
Section View Elevation View

48
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor A
—_ Floor or Roof o e S
Above Wall

=

=

H

O

Floor or Foundation | | L 0 |

= Below Wall —

CLT Floor <

Section View Elevation View

49
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor
—_— Floor or Roof
Above Wall

=

=

H

O

Floor or Foundation

= Below Wall

CLT FlOOl" v
Section View Elevation View

50
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CLT Shear Walls in SDPWS 2021

Platform Framed CLT Construction

CLT Floor A
Above Wall 7/\ TF /\ 7/\ ;
5 A S
A AR B
S A
L oottt L

P

Section View Elevation View

51
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CLT in the U.S. Building Code - Lateral in IBC 2021

SDPWS 2015

MTERNA TIOMA
BUILDING
¥t

U
r&

Where Seismic (R values)

Now with CLT shear wall and .

diaphragm requirements . and Wind Systems are
Referenced. No CLT
G
AWC SDPWS 2021 ASCE/SEI 7-16 2021 International Building Code

(2022 Callifornia Building Code)
New Requirements for CLT Lateral Systems!

(but R values for CLT Shear Walls not in ASCE 7-16)
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CLT in the U.S. Building Code - Lateral in the IBC 2024?

IBC

IMllD(NG

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

Now with
Platform Framed CLT Shear Walls

Now with CLT shear wall and
diaphragm requirements

AWC SDPWS 2021 ASCE/SEI 7-22 2024 IBC
(in process)

Future Full Recognition of CLT Lateral Systems
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CLT Shear Walls of Oregon Statewide Alternative Method

www.oregon.gov/bcd/codes-stand/Documents/sam-15-01-crosslaminatedtimber.pdf
Or search for “Oregon CLT SAM 15-01"
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Two Alternatives in the SAM

#1: CLT Shear walls per ASCE 7-22 and SDPWS 2021 as
these are not yet adopted by Oregon

#2: SAM Specific CLT Shear wall design criteria:
Moderately ductile CLT Shear Walls with at least one
of global yield modes listed in SAM

R =2.0!
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Mass Timber Post Tension Rocking Shear Wall Tests

Source: S. PEI et al. http://nheritallwood.mines.edu/
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E-W Rocking Walls
Cross Laminated Timber

=4
‘ -
Pt
ot
=1 Floors 5-6
o Nal/Dowe! Laminated Timber
Columns and Beams
Laminated Veneer Lumber |
.
e . g ."_‘u =
——— - __'m
- |
Floors 3-4
Glue Laminated Timber

Floors 1-2
Cross Laminated Timber

A variety of MT materials
incorporated in the design
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9 Ascent
Milwaukee, WI
25 stories — 19 mass timber

9 Carbon 12
Portland, OR
8 stories mass timber

9 Bakers Place
Madison, WI
15 stories — 12 mass timber

9 Heartwood
Seattle, WA
8 stories mass timber

9 Minnesota Places 9 INTRO

Portland, OR Cleveland, OH
8 stories — 7 mass timber 9 stories — 8 mass timber

9 TimberView
Portland, OR
8 stories mass timber

( )
®
9 1510 Webster o

Oakland, CA
18 stories — 16 mass timber

Q

Q

Q

11 E Lenox
Boston, MA
7 stories mass timber

"1 Q = 20 in-design tall wood
projects
80 M Street 9 Vil
) = tall wood project in
Washington DC construction or completed
10 stories — 3-story mass

timber vertical addition

Apex Plaza
Charlottesville, VA
8 stories — 6 mass timber

Qow?@@o
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Photos: Baumberger Studio/PATH Architecture
PRECEDENT PROJECTS | CARBON 12 | PORTLAND, OR
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11 E LENOX, BOSTON, MA

Credit: WoodWorks, Kure Creative
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7 STORIES

70 FT, Passive House, Multi-Family
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ASCENT, MILWAUKEE

Tallest Mass Timber Building in the World

Photo: CD Smith Construction |
Architect: Korb & Associates Architects

25 STORIES

19 TIMBER OVER 6 PODIUM, 284 FT
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) QUESTIONS?

Scott Breneman
WoodWorks — Wood Products Council

Scott.Breneman@gmail.com
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Today’s Agenda

8:00 - 8:40 am: Welcome and Introduction to Mass Timber Lateral: Scott Breneman/WoodWorks
8:40 - 9:20 am: SDPWS 2021 - General Provisions and CLT Shear Wall Systems: Omar Amini/AWC
9:20 - 10:00 am: CLT Diaphragm Design Using SDPWS 2021: Eric McDonnell/Holmes

10:00 - 10:30 am: Break

10:30-11:10 am: Mass Timber Rocking Wall Systems and Design: Reid Zimmerman/KPFF

11:10-11:50 am: NHERI 10 Story Test Building Structure and Construction: Brooke Whitsell/Timberlab

11:50 — 12:00 pm: Conclusions and Site Visit Logistics: WoodWorks
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