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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
AlA members. Certificates of Completion
for both AIA members and non-AlA
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 AIA
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.
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Due to their high strength, dimensional stability and positive environmental performance, mass timber building
products are quickly becoming materials of choice for sustainably-minded designers. This presentation will
provide a detailed look at the variety of mass timber products available, including glue-laminated timber (glulam),
cross laminated timber (CLT), nail laminated timber (NLT), heavy timber decking, and other engineered and
composite systems. Applications for the use of these products under modern building codes will be discussed,
and examples of their use in U.S. projects reviewed. Mass timber’s ability to act as both structure and exposed
finish will also be highlighted, as will its performance as part of an assembly, considering design objectives related
to structural performance, fire resistance, acoustics, and energy efficiency. Other topics will include detailing and
construction best practices, lessons learned from completed projects and trends for the increased use of mass
timber products in the future.
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Identify mass timber products available in North America and consider how they can be used under current
building codes and standards.

Review completed mass timber projects that demonstrate a range of applications and system configurations.
Discuss benefits of using mass timber products, including structural versatility, prefabrication, lighter carbon
footprint, and reduced labor costs.

Highlight possibilities for the expanded use and application of mass timber in larger and taller buildings.



MASS TIMBER



MASS TIMBER IS A
CATEGORY OF FRAMING
STYLES OFTEN USING SMALL
WO0OD MEMBERS FORMED
INTO LARGE PANELIZED
SOLID WOOD CONSTRUCTION
INCLUDING CLT, NLT OR
GLULAM PANELS FOR FLOOR,
ROOF AND WALL FRAMING

MASS TIMBER

WHAT IS IT?



BUILDING FRAME SYSTEMS






o PLY CLT PANELS, 2-WAY SPAN
~3'X13’ GRID OF COLUMNS



HYBRID LIGHT-FRAME &
MASS TIMBER

CARBON 12

PORTLAND, OR
IMAGE: WOODWORKS



CANDLEWOOD SUITES

REDSTONE ARESENAL, AL
IMAGE CREDIT: LENDLEASE



What’s in a mass timber building?
Products used



MASS TIMBER PRODUCTS

GLULAM

PHOTO CREDIT: ALEX SCHREYER



MASS TIMBER PRODUCTS

GLULAM

GLULAM = A STRUCTURAL COMPOSITE OF LUMBER AND ADHESIVES

 RECOGNIZED IN IBC 2303.1.3 USING ANSI/AITC A 190.1 AND ASTM D 37317
 GAN BE USED FOR FLOOR, ROOF PURLINS, BEAMS, ARGHES, GOLUMNS
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MASS TIMBER PRODUCTS

GLULAM
VARY STRENGTH OF LAMINATIONS

HIGH STRENGTH OUTER
+  HIGHER STRENGTH LAMS AT TOP AND BOTTOM - -  GLLEELIRLE
TENSION AND COMPRESSION STRESSES ARE HIGH < MEDIUM GRADE INNER

\

e LOWER STRENGTH LAMS IN CENTER PLIES COMPRESSION LAM

~ «— LOWER GRADE
INNER LAMS

_/ MEDIUM GRADE INNER

- ~—— COMPRESSION LAM
~——— HIGH STRENGTH OUTER

TENSION LAMS

GLULAM LAYUP:

IMAGE: APA



FLEXIBILITY OF SPANS AND SHAPES

RICHMOND OLYMPIC OVAL, RICHMOND, BC, CANADA

DESIGN TEAM: CANNON DESIGN ARCHITECTURE, FAST + EPP, GLOTMAN SIMPSON

PHOTO CREDIT: STEPHANIE TRACEY, CRAIG CARMICHAEL, JON PESOCHIN, KK LAW CREATIVE,
ZIGGY WELSCH



THE CATHEDRAL OF CHRIST THE LIGHT, OAKLAND, CA
PHOTO: TIMOTHY HURSLEY, CESAR RUBIO, AND JOHN BLAUSTEIN






FIRST TECH CREDIT UNION

HILLSBORO, OR

b STORIES
156,000 SF ARCHITECT: HACKER

IMAGE CREDIT: STRUCTURLAM



FIRST TECH CREDIT UNIC

HILLSBOR(

ARCHITECT: HACKER
IMAGE CREDIT: STRUCTURLAM



Mass Timber Products

Dowel Laminated Timber Mass Plywood Panel Photo credit: StructureCraft Builders/Freres Lumber



NAIL LAMINATED TIMBER

PHOTO CREDIT: STRUCTURECRAFT BUILDERS



MASS TIMBER PRODUCTS

What is it?

Nail-laminated timber (NLT) is mechanically laminated
to create a solid timber panel. NLT is created by placing
dimension lumber (nominal 2x, 3x, or 4x thickness and 4
in. to 12 in. width) on edge and fastening the individual
laminations together with nails.

Image: Think Wood



When does the code allow

it to be used?
IBC defines NLT as

mechanically laminated decking

per IBC 2304.9.5

Permitted anywhere that
combustible materials and heavy
timber are allowed, plus more

MASS TIMBER PRODUCTS

NAIL-LAMINATED TIMBER (NLT) PANELS



When is it used?

NLT i1s typically used for
floor and roof panels.
Plywood/OSB added to one
face can provide in-plane
shear capacity, allowing the
product to be used as a
diaphragm. Can also be used
for walls, shafts.

MASS TIMBER PRODUCTS

NAIL-LAMINATED TIMBER (NLT) PANELS



MASS TIMBER PRODUCTS

NAIL-LAMINATED TIMBER (NLT) PANELS

OFTEN EXPOSED ON UNDERSIDE
STRUCTURE IS FINISH

PHOTO CREDIT: WOODWORKS



MASS TIMBER PRODUCTS

CONTENT INCLUDES:

* ARCHITECTURE

* FIRE

STRUCTURE

ENCLOSURE

SUPPLY AND FABRICATION
CONSTRUCTION AND INSTALLATION
 ERECTION ENGINEERING

FREE DOWNLOAD AT
WWW.THINKWOOD.COM/NLTGUIDE



T3 MINNEAPOLIS

MINNEAPOLIS, MN

Photo Credit: Blaine Brownell






T3 MINNEAPOLIS

MINNEAPOLIS, MN






DLT:

o SIMILAR TO NLT — NAILS
CONNECTING LAMS REPLACED
WITH HARDWOOD DOWELS

e COMMON IN EUROPE — OFTEN
REFERRED TO AS BRETTSTAPEL

* NOT CURRENTLY RECOGNIZED
AS PRESCRIPTIVELY
PERMITTED MATERIAL IN IBC

 TIMBER FRAMERS GUILD —

RESOURCES ON DOWEL DESIGN PHOTO CREDIT: STRUCTURECRAFT BUILDERS



MASS TIMBER PRODUCTS

DLT: SIMILAR TO NLT — BUT LAMS ARE USUALLY FINGER
JOINTED IN DLT SO JOINT LAYUPS NOT A CONCERN

CREDIT: STRUCTURECRAFT BUILDERS



MASS TIMBER PRODUCTS

DOWEL-LAMINATED TIMBER (DLT) PANELS



111 EAST GRAND

DES MOINES, IA

CREDIT: NUEMANN MONSON ARCHITECTS
COURTESY: RYAN COMPANIES



111 EAST GRAND

DES MOINES, IA

CREDIT: STRUCTURECRAFT BUILDERS



MASS TIMBER PRODUCTS

GLUE-LAMINATED TIMBER (GLT) PANELS

PHOTO CREDIT: STRUCTURE FUSION PHOTO CREDIT: UNALAM



MASS TIMBER PRODUCTS

GLUE-LAMINATED TIMBER (GLT) PANELS

GLULAM DECKING:
SIMILAR TO DEEP GLULAM BEAMS LAID ON THEIR SIDE

SAME CODE REFERENCES AND MANUFACTURING STANDARDS AS
GLULAM BEAMS AND COLUMNS

 BE CAREFUL OF DESIGN STRESSES AND LAYUPS USED — SPEC
UNIFORM LAYUP CALL LAMS SAME SPECIES & GRADE)

IMAGE SOURCE: STRUCTURECRAFT BUILDERS



IMAGE SOURCE: STRUCTURECRAFT BUILDERS

-

MASS TIMBER PRODUCTS

GLUE-LAMINATED TIMBER (GLT) PANELS

LAY
) 0P

LAY

-\ NDS SUPPLEMENT LISTS DIFFERENT
DESIGN VALUES FOR BENDING.

UP COMBINATIONS TYPICALLY
MIZED FOR BEAM APPLICATIONS.

JP COMBINATIONS AREN'T EFFECTIVE

IN GLT DECKING APPLICATIONS
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STRICTURALPROERTES N AP MASS TIMBER PRODUCTS

PRODUCT REPORT PR-L325 MASS PLYWOOD PANELS (MPP)

Table 1. ASD Reference Design Values@®.© for Freres MPP (For Use in the U.S.)

Major Strength Direction Minor Strength Direction

MPP Layup | Thickness, tp FoS) E) SA FoS) £l GA)

Leyup | 1D (in. ((Itl;f-f(ta;fftfjo (1 oSa Ibfin 2/t ((1 08 I)E)f;/ff(t)) Vao (ott) | (bt | (1 o(6 Ibf-in 21t ((1 05 Iofity | Vo0 (1B
F16-2 2 1,110 16 0.82 2,190 210 2.8 0.17 695
F16-3 3 1,870 51 1.23 2,190 355 9.0 0.26 695
F16-4 4 3,325 122 1.64 2,925 630 21 0.34 930
F16-5 5 5,200 238 2.05 3,650 985 42 0.43 1,160
F16-6 6 7,500 410 2.46 4,375 1,420 72 0.69 1,390

F16 F16-7 74 10,200 652 2.66 5,100 1,930 114 0.81 1,630

F16-8 8 13,325 973 3.04 5,825 2,525 170 0.91 1,860
F16-9 9 16,850 1,385 3.42 6,575 3,200 242 1.04 2,090
F16-10 10 20,825 1,900 3.80 7,300 3,950 333 1.15 2,320
F16-11 11 25,175 2,529 418 8,025 4,775 443 1.27 2,550
F16-12 12 29,975 3,283 4.56 8,750 5,675 T4 1.38 2015

For SI: 1in. =25.4 mm; 1 ft = 304.8 mm; 1 |bf = 4.448N

(@ Tabulated values are allowable design values.

®) Tabulated values are limited to MPP manufactured with 1-inch-thick Freres 1.6E Douglas-fir LVL.

© Deflection under a specified uniformly distributed load, w, acting perpendicular to the face of a single-span panel may be calculated as a sum of the
deflections due to moment and shear effects using the effective bending stiffness, (El)efr, and the effective in-plane (planar) shear rigidity, (GA)er, as

follows:
22.5wL* 3wlL?
8 - w. w [1]
(EDefr  2(GA)efy
where: 5 = Estimated deflection, inches; w = uniform load, plf;
L = span, feet; (El)err = tabulated effective bending stiffness, 108 Ibf-in.?/ft; and

(GA)err = tabulated effective in-plane (planar) shear rigidity, 108 Ibf/ft



MASS TIMBER PRODUCTS

TONGUE AND GROOVE DECKING

TONGUE AND GROOVE DECKING:

2X, 3X OR 4X SOLID OR LAMINATED WOOD DECKING

LAID FLAT WITH INTERLOCKING TONGUE AND GROOVE

ON NARROW (SIDE) FACE

 RECOGNIZED IN IBC 2304.8 (LUMBER DECKING)

 2X USUALLY HAS A SINGLE T&G; 3X AND 4X
USUALLY HAVE A DOUBLE T&G

« 6" AND 8" ARE COMMON WIDTHS

 GAN BE USED FOR FLOOR, ROOF DECKING



MASS TIMBER PRODUCTS

TONGUE AND GROOVE DECKING

T&G DIAPHRAGM DESIGN

CAN BE USED BY ITSELF AS A
DIAPHRAGM: SDPWS TABLE 4.2D

OR ADD LAYER OF WSP ON TOP, TREAT
AS BLOCKED DIAPHRAGM



MASS TIMBER PRODUCTS

TaG DECKING DESIGN TONGUE AND GROOVE DECKING

NDS SUPPLEMENT CONTAINS ALLOWABLE DESIGN VALUES
AWC'S WCD-2 CONTAINS SPAN TABLES



ICE BLOCK |

SACRAMENTO, CA

ICE BLOCK I, RMW ARCHITECTURE & INTERIORS, BUEHLER
ENGINEERING, BERNARD ANDRE PHOTOGRAPHY



135,000 SF OF RETAIL AND RESTAURANT SPACE
GLULAM FRAME, 3X T&G DECKING



MASS TIMBER PRODUCTS

CROSS-LAMINATED TIMBER (CLT)



WHAT IS CLT? MASS TIMBER PRODUCTS

SOLID WOOD PANEL CROSS-LAMINATED TIMBER (CLT)

3 LAYERS MIN. OF SOLID SAWN LAMS
90 DEG. CROSS-LAMS

SIMILAR T0 PLYWOOD SHEATHING

1z,

0)
r (q(b&

Wnot NS l
10°X40°

8'X64’ T

41/8°10191/2



COMMON CLT LAYUPS

3-PLY 3-LAYER

0-PLY 5-LAYER

1-PLY 7-LAYER

9-PLY 9-LAYER

MASS TIMBER PRODUCTS

CROSS-LAMINATED TIMBER (CLT)

1-PLY 5-LAYER

9-PLY 7-LAYER



CANDLEWOOD SUITES

REDSTONE ARSENAL, AL

IMAGE CREDIT: IHG® ARMY HOTELS, LENDLEASE



CANDLEWOOD SUITES

REDSTONE ARSENAL, AL

IMAGE CREDIT: LEND LEASE & SCHAEFER



CANDLEWOOD SUITES

REDSTONE ARSENAL, AL

IMAGE CREDIT: LEND LEASE & SCHAEFER

* 62,600 SF, 4 STORY HOTEL, 92 PRIVATE
ROOMS

* CGLT UTILIZED FOR WALLS, ROOF PANELS,
AND FLOOR PANELS

* 1,557 CLT PANELS; TYPICAL FLOOR PANEL IS
8'X50" & WEIGHS 8,000 LBS

 CGOMPLETED LATE 2015



43%0

Savings on this CLT
project compared to

3 [ % typical light gauge steel
construction

Candlewood Suites at Redstone Arsenal, AL
4 Stories, 62k SF

Image: Lendlease | Source: Lendlease?



MASS TIMBER PRODUCTS

CROSS-LAMINATED TIMBER (CLT)
IN2015 IBC, GLT IS NOW DEFINED IN CHAPTER 2 DEFINITIONS:

AND IS REFERENCED IN GHAPTER 23:



MASS TIMBER PRODUCTS

CROSS-LAMINATED TIMBER (CLT)

CLT PRODUCT STANDARD

ANSI / APA PRG 320 STANDARD FOR PERFORMANGE
RATED CROSS-LAMINATED TIMBER



Timber Concrete Composite

Design Considerations:

* Unigque composite
connection options

 Not standardized in code
— requires unique analysis

Timber Concrete Composites and project approval

Graphic Credit: StructureCraft Builders



www.TiComTec.de

UBC Earth Science Building, Vancouver, Canada
ARCHITECT: Perkins + Will

ENGINEER: Equilibrium

Photo Credit: Structurlam



PHOTO CREDIT: JOHN STAMETS






CLAY CREATIVE

PORTLAND, OR

~8 FINISHED FLOOR TO BOTTOM OF BEAM
29'X30° AT PERIMETER

30°X30° BAYS AT CENTER

2X6 NLT SPANS 15’

EXTERIOR STEEL MOMENT FRAME KEEPS
CORE AREA MORE VERSATILE



20'X25’ GRID
2X8 NLT FLOOR PANELS SPAN 20° W/3" CONCRETE TOPPING

IMAGE CREDIT: EMA PETER



FIRST TECH CREDIT UNION

HILLSBORO, OR

IMAGE CREDIT: SWINERTON BUILDERS

b-1/2", 5-PLY CLT SPANS 12°

ARCHITECT: HACKER
IMAGE CREDIT: STRUCTURLAM



CANDLEWOOD SUITES

REDSTONE ARSENAL, AL

* 5-PLY GLT FLOOR PANELS, 3-PLY ROOF
PANELS SPAN 16.5 FT

IMAGE CREDIT: LENDLEASE






o PLY CLT PANELS, 2-WAY SPAN
~3'X13’ GRID OF COLUMNS



MASS TIMBER APPEAL



mw MARKET DRIVERS FOR MASS TIMBER mmmmmmm

» Construction Efficiency &

PRIMARY » iziifruction site constraints —
DRIVERS Urban Infill

» Innovation/Aesthetic

SECONDARY » Carbon Reductions
» Structural Performance —

DRIVERS lightweight




MASS TIMBER APPEAL

WHAT IS THE ULTIMATE APPEAL AND DRIVER
FOR ANY BUILDING AND MATERIAL TYPE?



RO MASS TIMBER APPEAL

LONDON UK REDUCED CONSTRUCTION TIME

8 STORIES OF CLT OVER 1
STORY CONCRETE PODIUM

8 STORIES BUILT IN 27 LESS TIME ON SITE =

DAYS (~1/2 THE TIME OF

PRECAST CONCRETE) I_ESS SS

: 3
SOURCE: ARCHITECT MAGAZINE FRANKLIN ELEMENTARY

SCHOOL, FRANKLIN, WV

45,200 FT2 2 STORY
ELEMENTARY SCHOOL

SOURCE: CITY CONSTRUCTION® 2.5 MONTHS TO ERECT CLT



MASS TIMBER APPEAL

REDUCED CONSTRUCTION TIME

1 Floox = 3 Days

17 Floors Erected
in 9.5 Weeks

Brock Commons, Vancouver, BC
Source: naturally:wood?



MASS TIMBER APPEAL

ALTERNATE TO CONCRETE & MASONRY



MASS TIMBER APPEAL

MATERIAL MASS

75% LIGHTER WEIGHT THAN CONCRETE



MASS TIMBER APPEAL

MATERIAL MASS

75% LIGHTER WEIGHT THAN CONCRETE

SOURCE: STRUCTURLAM’



MASS TIMBER APPEAL

MATERIAL MASS

COMPLETED IN 2012

10 STORIES

~ 105 FT. TALL, > 18.6 K SQFT.

3 YEAR INVESTMENT IN R&D

POOR SOILS REQUIRED A MUCH LIGHTER
BUILDING

FORTE’, VICTORIA HARBOR, MELBOURNE, AUSTRALIA
ARCHITECT: LENDLEASE | SOURCE: LENDLEASE®



MASS TIMBER APPEAL

REDUCED EMBODIED CARBON

BROCK COMMONS, VANCOUVER, BC

PHOTO CREDIT: ACTON OSTRY ARCHITECTS
SOURCE: NATURALLY:wO00D®



MASS TIMBER APPEAL

MINIMAL WASTE



MASS TIMBER ELEMENTS FABRICATED TO MASS TI M BER APPEAL

TIGHT TOLERANCES PREFABRICATED AND PRECISE

COMPUTER NUMERICALLY CONTROLLED (CNC)
CONNECTIONS PHOTO CREDIT: NATURALLY:WO00D



MASS TIMBER APPEAL

ENERGY EFFIGIENT

CLT HAS AN R-VALUE OF APPROXIMATELY 1.25 PER INCH OF THICKNESS.
SOURCE: US CLT HANDBOOK ™



MASS TIMBER APPEAL

STRUCTURAL FLEXIBILITY

PHOTO CREDIT: APA



FIRE RESISTANGE



MASS TIMBER DESIGN

FIRE RESISTANGE




MASS TIMBER DESIGN

FIRE RESISTANGE

SIMILAR TO HEAVY TIMBER, MASS TIMBER PRODUCTS
HAVE INHERENT FIRE RESISTANCE PROPERTIES

SOURCE: AWC'S TR 10



MASS TIMBER DESIGN

FIRE RESISTANGE

SOURCE: US CLT HANDBOOK

Construction type selection dictates

prescriptive fire resistance requirements:
* Type IV Construction (minimum sizes)
* Other than type IV: Demonstrated fire resistance:
* IBC 703.3 allows several options, including:
* ASTM E119 assembly test
* C(Calculations per IBC 722 NDS Chapter 16




MASS TIMBER DESIGN

FIRE RESISTANGE

Mass timber in other than Type IV Construction:
* IBC 703.3 allows several options, including:
* ASTM E119 assembly test (none currently exist for NLT)
* C(Calculations per IBC 722 NDS Chapter 16




MASS TIMBER DESIGN

FIRE RESISTANGE
FOR EXPOSED WOOD MEMBERS: IBC 722.1 REFERENGES AWC'S NDS

CHAPTER 16 (AWC'S TR 10 IS A DESIGN AID T0 NDS CHAPTER 16)




MASS TIMBER DESIGN

FIRE RESISTANGE

2015 NDS CHAPTER 16 INCLUDES

CALCULATION OF FIRE RESISTANCE
OF NLT, GLT, GLULAM, SOLID SAWN
AND SCL W0OD PRODUCTS

SOURCE: AWC’S NDS



woodworks.org/ask-an-expert




MASS TIMBER DESIGN

FIRE RESISTANGE

AWC'S TECHNICAL REPORT 10 INCLUDES
DISCUSSION OF FIRE TESTS AND DESIGN EXAMPLES

SOURCE: AWC'S TR 10 FREE DOWNLOAD AT AWC.ORG



MASS TIMBER DESIGN

MANY SUCCESSFUL CLT FIRE TESTS HAVE BEEN SRR

CONDUCTED, BOTH WITH AND WITHOUT GYPSUM
BOARD PROTECTION

CONTACT WOODWORKS FOR INFORMATION
|




ONE NORTH

PORTLAND, OR

EXPOSED STEEL CONNECTIONS
GLULAM GIRDER & PURLIN FRAME

PHOTO CREDIT: JOSH PARTEE



U OF ARKANSAS STUDENT DORMS

FAYETVILLE, AR

IMAGE CREDIT: MODUS STUDIO



U OF ARKANSAS STUDENT DI

(2) — 5 STORY BUILDINGS
TOTAL OVER 200,000 SF

J08REMNENTIAL ROOMS

IMAGE CREDIT: MODUS STUDIO/LEERS WEINZAPFEL ARCHITECTS






CHICAGO, IL

ADD CHICAGO MCDONALDS PROJECT

19,000 SF
GLT, GLULAM AND STEEL STRUCTURE




BULLITT CENTER

SEATTLE, WA



BULLITT CENTER

SEATTLE, WA

4 STORIES MASS TIMBER OVER 2 STORIES CONCRETE
52,000 SF

NET ZERO

LIVING BUILDING CHALLENGE CERTIFIED

TYPE IV CONSTRUCTION

250 YR DESIGN LIFE

COMPLETED 2013

PHOTO CREDIT: MILLER HULL PARTNERSHIP



2X6 NLT FLOOR DECK

2X4 NLT ROOF DECK

FLOOR ASSEMBLY TOP TO BOTTOM:

3" CONCRETE TOPPING, ACOUSTICAL MAT, WSP, 2X6 NLT



BULLITT CENTER

SEATTLE, WA

NAIL-LAMINATED TIMBER DECKS PROVIDE:
MAXIMIZED SPANS, REDUCED NUMBER OF COLUMNS, MORE OPEN SPACE
FLEXIBILITY, MINIMIZED STRUCTURE DEPTH

PHOTO CREDIT: JOHN STAMETS



UMASS DESIGN BUILDING

AMHERST, MA

IMAGE CREDIT: ALEX SCHREYER



4 STORY, 87,500 SF FACILITY WITH: CLASSROOMS, LOUNGES, MEETING

ROOMS, MATERIALS-TESTING LAB, GREEN-BUILDING LAB, WOOD SHOP,
DIGITAL FABRIGATION LAB, CAFE, EXHIBIT SPACGE, AND LIBRARY

IMAGE: ALEX SCHREYER



UMASS DESIGN BUILDING

AMHERST, MA

COMPLETED SPRING 2017

PHOTO CREDIT: ALEX SCHREYER



UMASS DESIGN BUILDING

AMHERST, MA

PHOTO CREDIT: ALEX SCHREYER



MASS TIMBER CONSTRUCTION

PHOTO CREDIT: ALEX SCHREYER



TALL WOOD IN THE U.S.






MODERN TALL WOOD
/7 STORIES IN 2016

Architect: DLR Group
T3 Office Building — 230,000 sf — Minneapolis, MN



MODERN TALL WOOD
8 STORIES IN 2017

Carbon12 — 32,000 sf — Portland, OR



New Building Types



New Building Types

Feature

Type IVA

Type IVB

Tall Mass Timber Type of Construction ComEarison

Type IVC

Description of new
Type IV Types

100 % Noncombustible
(NC) protection on all
surfaces of Mass

NC protection on all
surfaces of mass timber
(MT) except for limited

Exposed mass timber (MT),
except shafts, concealed
spaces, and outside of exterior

Timber (MT). exposed areas. walls.
Permitted Materials
Structural Building MT or NC MT or NC MT or NC
Elements
Nonloadbearing Ext Walls | MT or NC MT or NC MT or NC
Nonloadbearing Int Walls | MT or NC MT or NC MT or NC

Exit and Hoistway Enclosures

Highrise* to 12 stories or
180 feet:

Above 12 stories or 180 ft:

*see IBC definition of highrise

NC or MT protected
with 2 (or 3 when 3 hr
FRR) layers of 5/8”
Type X.

NC

NC or MT protected with 2
layers of 5/8” Type X
gypsum or equiv each side
of enclosure.

Not Permitted

NC or MT protected with one
layer of 5/8” Type X gypsum
each side of shaft or enclosure.

Not Permitted

Source: AWC https://www.awc.org/tallmasstimber




Feature

Type IVA

Type IVB

Tall Mass Timber TXEe of Construction ComEarison

Type IVC

Noncombustible Protection

Interior Protection
Req’d 3 hr FRR

Req’d for 2 hr or less FRR

3 layers of 5/8” Type X
gypsum

2 layers of 5/8” Type X
gypsum

Same as Type IV-A for
protected MT. Limited
exposed MT elements must
have same FRR, but may be
calculated.

All MT is allowed to be
exposed except for | layer of
5/8” Type X on outside
surfaces of exterior walls,
inside and outside of shafts
and exit enclosures, and in
concealed spaces.

Exterior Protection

Minimum of 1 layer of
5/8" Type X gypsum

Minimum of 1 layer of 5/8”
Type X gypsum

Minimum of | layer of 5/8”
Type X gypsum

Floor Surface

| inch of NC protection

| inch of NC protection

No protection required

Roof

No NC protection on
exterior roof surface, 2
layers of 5/8” Type X
gypsum on inside of
roof deck.

No NC protection on
exterior roof surface, 2
layers of 5/8” Type X
gypsum on inside of roof
deck.

No protection on roof surface
or inside of roof deck is
required (unless concealed
space).

Concealed Spaces

No exposed MT in
concealed spaces. NC
protection in concealed
spaces.

No exposed MT in
concealed spaces. NC
protection in concealed
spaces.

No exposed MT in concealed
spaces. One layer of 5/8” Type
X gypsum NC protection in
concealed spaces.

Table 601 Fire Resistance Rating (FRR)

Primary Frame or
Bearing Wall:
Floors:

Roof:

3 hr FRR (2 hr at roof)
2 hr FRR
1.5 hr FRR

2 hr FRR (1 hr at roof)
2 hr FRR
1 hr FRR

2 hr FRR (1 hr at roof)
2 hr FRR
1 hr FRR

Fire Resistance Rating
Trade-off

No FRR reduction for
sprinkler in 403.2.1

No FRR reduction for
sprinkler in 403.2.1

No FRR reduction for
sprinkler in 403.2.1

Source: AWC https://www.awc.org/tallmasstimber



BROCK COMMONS

VANCOUVER, BC

COMPLETED FALL 2017
18 STORIES

174 F1

156K SF

PHOTO CREDIT: ACTON OSTRY ARCHITECTS






ANY QUESTIONS?

Keep your regional staff member in mind for questions
and support:

Archie Landreman, CSI
Regional Director IA, IL, MN, WI

Project Support Field Division, East
(262) 497-5550

archie@woodworks.org



