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Course Description

Mass timber is a unigue, non-commodity building material and, to lay the groundwork for
success, certain critical decisions must be made as early as possible. These decisions can
have a big impact on cost and can either increase or limit opportunities later in

design. There are many cases of project teams that want to realize the full benefits of
mass timber, but, because they base their designs on traditional building practices
instead of optimizing them for mass timber, end up with avoidable price premiums. This
presentation will walk through early project decisions and design steps, focusing on how
to optimize projects for mass timber and how one early decision can influence

others. Topics will include construction types, fire ratings, column grids and beam/panel
spans, acoustics and MEP integration. Completed mass timber projects will be used to
illustrate the variety of viable options when navigating these key decisions.



Learning Objectives

1. Identify construction types within the International Building Code where a mass timber
structure is permitted.

2. Discuss the impacts of construction type on required fire-resistance ratings of
structural elements, noting the impacts that these ratings have on effective member

spans and resulting grids.

3. Review code-compliance requirements for acoustics and primary frame connections,
and provide solutions for meetings these requirements with tested mass timber
assemblies.

4. Highlight effective methods of integrating MEP services in a mass timber building and
discuss the relative impacts of each on cost, aesthetics, occupant comfort and future
tenant renovations.



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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Key Early Design Decisions

What is the Single Most Important Early Design Decision on
a Mass Timber Project? Is it:

Construction Type MEP Layout
Fire-Resistance Ratings Acoustics
Member Sizes Concealed Spaces
Grids & Spans Connections
Exposed Timber (where & how much) Penetrations

The Answer is...They All Need to Be Weighed (Plus Others)



Key Early Design Decisions

Early = Efficient

Realize Efficiency in:
« Cost reduction
« Material use (optimize fiber use, ;

minimize waste) B E ST
 Construction speed
 Trad dinati
. Minimize RFls 'PRACTICE

O

Commit to a mass timber design
from the start



Key Early Design Decisions

One potential design route:

1. Building size & occupancy informs ~ S598S | ’?‘E‘f;wm"%gi}w

construction type & grid

2. Construction type informs fire
resistance ratings

3. Grid & fire resistance ratings inform
timber member sizes & MEP layout

But that’s not all...

™




Key Early Design Decisions

Other impactful decisions:

« Grid informs efficient spans, MEP
layout

 Manufacturer capabilities inform
member sizes, grids & connections

« Lateral system informs
connections, construction
sequencing

And more...

Platte Fifteen, Oz Architecture, KL&A
Engineers & Builders, Arch Angle Media




Key Early Design Decisions

Other impactful decisions:

Acoustics informs member sizes (and
vice versa)

Fire-resistance ratings inform
connections & penetrations

MEP layout informs use of concealed
spaces

Miller Hull Partner's‘ﬁi_p, photo: John Ste



Key Early Design Decisions

Where do we start?

e
TIME TO

START

1 DeHaro; Perkins & Will, photo Alex Nye



Key Early Design Decisions

Construction Type — Primarily based on building size & occupancy

Construction Type (All Sprinklered Values)

IV-A IV-B IV-C IV-HT l-A l-B V-A V-B
Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)
A,B,R 270 180 85 85 85 85 70 60
Allowable Number of Stories above Grade Plane (IBC Table 505.4)
A-2, A-3, A4 18 12 6 4 4 3 3 2
B 18 12 9 6 6 4 4 3
R-2 18 12 8 5 5 5 4 3
Allowable Area Factor (At) for SM, Feet? (IBC Table 506.2)
A-2, A-3, A-4 | 135,000 90,000 56,250 45,000 42,000 28,500 34,500 18,000
B 324,000 | 216,000 135,000 108,000 85,500 57,000 54,000 27,000
R-2 184,500 | 123,000 76,875 61,500 72,000 48,000 36,000 21,000




Key Early Design Decisions

Construction Type — Primarily based on building size & occupancy
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Key Early Design Decisions

Fire-Resistance Ratings
* Driven primarily by construction type
« Rating achieved through timber alone or non-com protection

required?
TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
BULDING ELEMENT TYPEI TYPE Il TYPE I TYPE IV TYPEV
A B A B A B A B C HT A B
Primary structural frame’ (see Section 202) e || e | o TSN 3 o 2 HT el BE
Bearing walls
Exterior** 3 2 1 0 2 2 3 2 2 2 1 0
Interior > 2 1 0 1 0 3 2 2 1/HT® 1 0
Nmbca{ing walls and partitions See Table 705.5
Exterior
Nonbearing walls and partiti See
s, — o[of[o|offo|o]|o]| o0/ Secton|o]o
2304.112
Floor construction and associated secondary
it bers (see Section 202) 2 & 1 0 1 0 2 2 2 HT 1 0
Roof construction and associated secondary e e e be 1 be
stnl:tural Im!u]ws (StCSE:t-IOIl 202) 1 I"Iz 1 1 0: l 0 1 Iy l 1 HT 1 0







Construction Types

When does the code allow mass
timber to be used?

IBC defines mass timber systems in
IBC Chapter 2 and notes their
acceptance and manufacturing
standards in IBC Chapter 23

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

I BC.
A Mo of tha Infirvatonal Conde Farmaly

INTERNATIONAL
BUILDING CODE"




Construction Types

Where does the code allow MT to be used?
« Type IB & II: Roof Decking

A

Image: StructureCraft Builders



Construction Types

Where does the code allow MT to be

used?

« Type lll: Interior elements (floors,
roofs, partitions/shafts) and exterior
walls if FRT

' v
ICE Block I, RMW Architecture & Interiors, Buehler Engineering,

Bernard André Photography




Construction Types

Where does the code allow MT to be used?
« Type V: All interior elements, roofs & exterior walls

Image: Christian Columbres Photograp{




Construction Types

Where does the code allow MT to be used?

« Type IV: Any exposed interior elements & roofs, must meet
min. sizes; exterior walls if CLT or FRT. Concealed space
limitations (varies by code version)

; ‘

L
Wy

Image:|Perkins +”




Construction Types

Type IV construction permits exposed
heavy/mass timber elements of min. sizes.

Framing Solid Sawn Glulam SCL

(nominal) (actual) (actual)

s | Columns| 8x8 63/, x 8% 7 x 7%

o

uw | Beams 6 x 10 5x 10% 5% x 9%

. Columns 6x8 5x8% 5% x7%

o

® | Beams* 4x6 3X6'/g 3% X 5%

Minimum Width by Depth in Inches
See IBC 2018 2304.11 or IBC 2015 602.4 for Details

*3” nominal width allowed where sprinklered

photo: WOodWoFk‘s



Construction Types

Type IV concealed spaces

Until 2021 IBC, Type IV-HT provisions prohibited concealed spaces

/_- TRG(FLOOR) T&G FLANK FLOOR CR ROOFZ

£

\— FRAMED OR GLUZD-LAMINATEC MENBE=S
FLOCRS 6 x "0 (MIN )
SHEET METAL DUCT

ROQO=S §x 8 INMIM:

PERMITTED INSTALLATITH

FINISH F.OORING

DRYRALL

-

Credit: IBC



Concealed spaces solutions paper

Construction Types

Concealed Spaces in Mass Timber
and Heavy Timber Structures

Concealed spaces, such os those created by a dropped
cailing in a flececeiling assembly or by a stud wall assembly,
v nigue requiremants in the Imemational Building
Coda (IHC) 1 addrass tha potential of firs spraad n non-
vigible areas of & Building, Section TI8 of the 2018 IBC
Inchudes prescriptive requinements for protection andior
compasimentalization of concealed spaces through the wse
of draft stapping, fire blacking, spnklers and other means.
For information on these requiremants, e the WoooWorks
Q&A, Are sprinklers required in concealed spoces such o
Foer and rocf covilfes in multh-fomily woeod-frome bulfdings?'

For mass timber buliding elements, the cholce of
CONSUCon type Can havve ﬁiiql‘.ﬂ'bf.ﬂﬂl Inpact o concaabsd
space rtqu.remems. Because mass timber products such as
cress-laminated limbsor [CLT) are prescriplively recegnized
Faf Type IV construction, thars i 5 COMMon MEperception
that exposed mass timber hullﬂlﬂyl!ll‘l’ﬁl!ﬂlﬁ-tﬂ"ﬂm be used
of expesed in other construction types. This is not the case.

In addition 1o Type IV bulldings, structural mass timber
lemants —including CLT, glue-laminated timber {ghulam],
mail-laminated tmber (NLT) Struciesl compoaine lumber (SCLL
and tangus-and-groas (TLGE) dacking—rcan b utlized and
expiEed in the ROllcwWing ConStruction types, whehes of nat

a fire-resistance rating is requined:

« Type il = Floars, ronfs and interiar walls may be any materal
permétied by code. including mass timber. exterios walls are

reguined L be noncombustibhe of fire redardan-treated wosd,

« Type V - Floors, roofs, inberiar walls and exterios walls
{la, the entive sbructure) may be consirecied of mass limbber

« Types | and |l - Mass imder may be used in select
circumstances such as reof construction —including the
peimary frame in the 202118C—in Types I-B, A or B-8:
exterdor columns and arches when 20 feet or more of
harizantal separation is provided; and balcanies, canoples
and similar projections.

HPA Archisetine

The John W. Olver Design Building at UMass
Amherst includes exposed wood structure

in some areas and dropped ceilings in others.
Architect: Leers Weinzapfel Associates

https://www.woodworks.org/wp-content/uploads/wood _solution paper-
Concealed Spaces Timber_ Structures.pdf




Construction Types

Type IV concealed space options within 2021 IBC

Option 1:

Sprinklers in concealed spaces

Dropped ceiling




Construction Types

Type IV concealed space options within 2021 IBC

Option 2:

I T1T TT TT 77T 71T TT 71 T T TT TT TT 7T TT TT TT TT TT TT TT

I —
—
Noncombustible insulation UO S‘)UQUOM m

Dropped ceiling



Construction Types

Type IV concealed space options within 2021 IBC

Option 3:

5/8" Type X gypsum on all mass timber

I TT TT TT 7T 717 TT TT T T 7T TT TT7 TT TT TT7 TT7 TT TT TT TT

surfaces within concealed space

Dropped ceiling




Construction Types New Options in 2021 IBC
Allowable mass timber building
size for group B occupancy with

Office —270ft. _
Assombly (18 stories) NFPA 13 Sprinkler
Office
Mercantile Assembly [ ;:‘18.‘? sﬁbries)
(12 stories) — Residential —
Office — 85 ft. .
Mercantile (9 stories) — (9 stories)
(8 stories) — Residential -
(8 stories)
Assembly —
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C




Fire Design of MT

ral capacity

— P

bC

LT structu

Original CLT depth

Credit: David Barber, ARUP



Key Early Design Decisions

Construction type influences FRR

TABLE 601

FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS
TYPEW | TYPE IV

BUILDING ELEMENT
& B c HT
I 0

Primary structural frame’ (see Section 202)
Bearmg walls
Exterior*!

Intenor
Nonbeanng walls and partinions
Extenor
See
Section
2304.11.2

Table 705.5

Nonbeanng walls and partitons
Interior® . . . .

Floor construction and associated secondary

structural members (see Section 202)

Roof construction and associated secondary
structural members (see Section 202) » - _
Source: 2021 IBC




Key Early Design Decisions

Flre-ReS|stance Ratings (FRR)
Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour
FRR

« 5-ply CLT/ 2x6 NLT & DLT panels can usually achieve a 1- or 2-
hour FRR

« Construction Type | FRR | Member Size | Grid (or re-arrange that
process but follow how one impacts the others)

Panel Example Floor Span Ranges
3-ply CLT (4-1/8" thick) Up to 12 ft
S-ply CLT (6-7/8" thick) 14to 17 ft
7-ply CLT (9-5/8") 17 to 21 ft
2x4 NLT Up to 12 ft
2x6 NLT 10to 17 ft
2x8 NLT 14to21ft
5" MPP 10to 15 ft




Key Early Design Decisions

Which Method of Demonstrating FRR of MT is Being Used?
1. Calculations in Accordance with IBC 722 = NDS Chapter 16
2. Tests in Accordance with ASTM E119

Unexposed surface

Ly - B35 Solid wood with Char zone
. full strength
Credit: Urban One
Fire exposed surface



FRR Design of MT

Nominal char rate of 1.5"/HR is
recognized in NDS. Effective char
depth calculated to account for
duration, structural reduction in
heat-affected zone

Table 16.2.1A Char Depth and Effective Char

Depth (for }» = 1.5 in./hr.)
Char Effective Char

Required Fire Depth, Depth,
Resistance - Aeqyr
(hr.) (in.) (in.)
1-Hour 1.5 1.8
1%2-Hour 2.1 2.5
2-Hour 2.6 3.2

Table 16.2.1B Effective Char Depths (for CLT
with p,=1.5in./hr.)

Required Effective Char Depths, a.,.,

Fire (in.)

Endurance lamination thicknesses, hu. (in.)

(br.) 5/8 |34 7/8 | 1 |1-1/4] 1-3/8 |1-1/2|1-3/4| 2
1-Hour 22 |22 21 |20]20)| 19 |18 |18 | 18
1%-Hour 34 |32 31 |30]29| 28 | 28 | 28| 26
2-Hour 44 143| 41 (40| 39| 38 (36| 36 | 3.6




FRR Design of MT

Two structural capacity checks performed:
1. On entire cross section neglecting fire effects
2. On post-fire remaining section, with stress

increases

Char layer
Char base

Pyrolysis zone
Pyrolysis zone base
Normal wood

Credit: Forest Products Laboratory

LS Tl o

= B, 10813 Solid Sawn, Glulam, SCL

ch ar

aChdl - Idm ldm +Bl( ( lam g;))onalB CLT

a, =1.2a,,, Effective Char Depth



FRR Design of MT

AWC’s TR10 is a technical design guide, aids in the use of NDS
Chapter 16 calculations

Example 5: Exposed CLT Floor - Allowable Stress Design

Simply-supported cross-laminated timber (CLT) floor spanning L=18 ft in the strong-axis direction. The
design loads are qive=80 psf and qdeas=30 psf including estimated self-weight of the CLT panel. Floor
decking, nailed to the unexposed face of CLT panel, is spaced to restrict hot gases from venting through
half-lap joints at edges of CLT panel sections. Calculate the required section dimensions for a 1-hour
structural fire resistance time when subjected to an ASTM E119 fire exposure.

For the structural design of the CLT panel, calculate the maximum induced moment.

Calculate panel load (per foot of width):
Wicad = (Qdead + Qive) = (30 psf +80 psf)(1ft width) =110 plf/ft of width

Calculate maximum induced moment (per foot of width):
Mmax = Wicag L2 / 8 = (110)(182)/8 = 4,455 ft-Ib/ft of width

Calculating the From PRG 320, select a 5-ply CLT floor panel made from 1-3/8 in x 3-1/2 in. lumber boards (CLT

Fire Resistance of thickness of 6-7/8 inches). For CLT grade V2, tabulated properties are:
P| Wood Members Bending moment, FvSerio = 4,675 ft-Ib/ft of width (PRG 320 Annex A, Table A2)
* and Assemblies

Technical Report No. 10 Calculate the allowable design moment (assuming Cp=1.0: Cu=1.0: C+=1.0: C.=1.0)
J Ms' = Fo(Serr)(Co)(Cwm)(Ct)( Ci) = 4,675 (1.0)(1.0)(1.0) = 4,675 ft-Ib/ft of width (NDS 10.3.1)
Structural Check: Ms' 2 Mmax 4,675 ft-b/ft > 4,455 ft-Ib/ft v
(note: serviceability check is not performed to simplify the design example, but should be done in typical
AMERICAN X
WOOD structural design).
COUNCIL

Source: AWC’s TR10



FRR Design of MT

Tested FRR of Exposed MT:
* Many successful Mass Timber ASTM E119 fire tests have been
completed by industry & manufacturers

BT
Fire Testing _;.f._..
Laboratory n:u:..;".'.'.bu'ur':iq
TL-2%8
TEST REPORT Page 1ol 53

for
American Wood Council
222 Catoctin Circla SE, Suite 201
Leasburg, VA 20175

Standard Methods of
Fire Tests of Building Construction and Materials

ASTME 119=11a

Toet Flmpon ba: Wi

Adsigrevant No.  K-1089
Susbijct Matrial: Crods-Livsanalind Timber s Gypium Board Wall Assambly (Load-Bearing]
Tast Date October 4, 2012

Ragan Date Owtabar 15, 2012

= o™y
Prapased by =Y
Mochae . Rlyn~

Tk Enginee:

f.-‘-’" : ‘_,/-_:....—-’_"-u-.._.-

Reviewed by:

Pobail | Warchaty
Director, Labormiory Facilties ard Testing Senvies

TEST REPORT

Intertek

REPORT HUMEER: 1028312565AT-001
ORIGINAL ISSUE DATE: February 27, 2017
REVISED DATE: Nig

EVALUATION CENTER
16015 Shady Falls Road
Elmendord, TX 78112
Phane: (210) 35-8100
Fax: (210 5358101
www.inbertak.com

RENDERED TO

Structurlam Products LP

2176 Government Street

Penticton, BC VZA 8B5S
Canada

PRODUCT EVALUATED: Crossbam® CLT Un-restrained Load-Bcaring
FloonCading Assem
EVALUATION PROPERTY: Fire Resistance

Report of Testing a GrossLam” GLT Un-restrained Load-Bearing
FlooriCalling Assembly for compliance with the applicabls
requirements of the fellowing criteria: ASTM E119-18a, Standard
Test Metheds for Fire Tests of Buliding Construction and

FPInnwations@

Project No, 301006155
Finad Report 201213

Prelimisary CLT Fire Resistance Testing Reparn

by

Lindsay Oabome, M_A Sz
Christian Dagenais, Eng, M. Sc.
Scienciss
Advanced Buslding Sysierms — Serviceability and Fire Group

and
Mowreddine Bénschou, PhD,

Senior Research Officer
Mational Research Council of Canada = Fire Rescarch Resource Centre

July 112




FRR Design of MT
WoodWorks Inventory of Fire Tested MT Assemblies

¥y WoodWorks

WOOD FRODULTS COUNCR

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assemblies

(LT Grade Panel Connecion in Fire Revistanoe
CL . i i ol vl bom tim S| Tmsting Lab
LLERs Mt ar Major 3 Minar Grade e Teat FlsrTeapn Land. Fanag Achievad (Hours) i e
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“0‘3;?:'1['1; g Strwcturlam SHF 1 w2 x SPF o1 m2 I by 35" Type X gypoum Half-Lap Bt 48 “:::f ity ! I {Tea 5y NRC Fire Laboratory
3 BERT T4 apai
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|I'.‘S:m::&_l?$‘h Nondi E channgls and farring strips with 3 5% Topaide Spline 2 staggered layers of 12" comsni boands PR p— 2 L] Moy 2014 B
B oalaseh -
Sply CLT 2 ! Vi inprogrictay gyperas over Muoiea Redscad :
Mo El Mo T du Spling L5 3 UL
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E 0
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FRR Design of MT

Method of demonstrating FRR (calculations or testing) can impact
member sizing

Each has unique benefits:
* Testing:
« Can result in higher FRR for some assemblies when compared to
calculations (i.e. 2-hr FRR with 5-ply CLT panel).
* Seen as more acceptable by some building officials
« Calculations:
« Can provide more design flexibility
« Allows for project span and loading specific analysis



FRR Design of MT

£ WoodWorks

‘WOOD FRODUCTS COUNCIL

Fire-Resistive Design

of Mass Timber Members

Coda Applications, Construction Types and Fira Ratings

REREIACLIE PE ST » SAOD TRCTRICE DOBCET « WEOSNEET
ScomEmnaman. P P S« Semo TeconicE DRI « WOGWONS

For many'yesrs, axpossd Baavy timbar framing clemants
have bagn pemmRted in U5, DuBdngs dud 1o theer inharont
Tirg-resistance propertes. Tha predictabelty of wood's char
rata has boon well-ostabishod for decadas and has long boen
recagrized in buldng codos and standards.

Tday, one of the sxciting trends in buiding design is the
Qg Use of Mass B bal—i e, 1pe 0kl wood Danal
prodecs such o8 croas-limingted tmbes ICLT) snd nal-
Laminatad timber INLT)—for floor, wall and roaf construcsan
Lika heawy timber, mass timbar products have inheront
fira resistance that alows them to bs left sxposed and st
achisva a fire-resistance rating. Because of thoir strangth
and dimanzional stabdty, thass products alzo offer 3 low-
carbon aleimative 1 steal. conciate, and masonry faf My
applcatons. It i this combination of exposed structura and
strengih that devalopam and designars acroes the cousiny

e levaraging 1o craata innovative desigrs with a warm
il Madarn Jesthatic, of tan 1or Drosacts that go beyond
radnional romme of wood design.

This papar has bean written b support architects and
angnars axploring tha usa of mass trbar for commarcial
s mudti-family conginueson It fosuses on how 1o mast
Fira=PaStstancd (equiramants in thi bntmationsl Bullsng
Coda (18C), including caleutation and teeting-based maethods,
Unlgss otherwisa notsd, olerancos fafed 10 the 2018 IBC

Mass Timber & Construction Type
Balors demonstrating firs-resistanca ratings of sxposed
Taa3 mbor Samaras, (1S |mportant i undarstand under
wihal cirtumstances the code currently dllows the use of
frass timber in commercal and muRi-family construction.

A buikding"s assignad constructon typa is
thé mgin indicator of whare 3nd whan all
Wil SyStedms can ba usad 1BC Soction B02
dednes ive main opions (Type | thicegh' V)
wiith zll but Typa IV hawving subcatagories A
2 B. Tynos 11l and V pormit the usa of wood
framing throughout much of the structura and
both ara uzed wdensively for modem mass
tiebor buldngs.

Thpe HHIBC 602.3) - Timbser shamants a0
0 e iy MRS, FOOTS and nonor wols.
Fire-ratardard-reated wood (FRTWI framing
s parmitted in sxterior walls with a fire-
resistanas rating of 2 houm or loss.
Thpe V 1BC G025 - Timber slamants can
b e thiroughout the Structung. nduding
floces, roofs and bodh intarior and setaricr
walls

Tipe IV {IBC 602.4) - Commoniy redarred 1o
a8 Haavy Timbar” consructon, this opticn

Mass Timber Fire Design Resource

Code compliance options for
demonstrating FRR
Free download at woodworks.org






Structural Grid

Grids & Spans

« Consider Efficient
Layouts

« Repetition & Scale

« Manufacturer Panel
Sizing

* Transportation
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Structural Grid

Member Sizes

* Impact of Sizing on Efficient Spans

0 HR FRR: Consider 3-ply Panel

« Efficient Spans of 10-12 ft

* Grids of 20x20 (1 purlin) to 30x30
(2 purlins) may be efficient

Albina Yard, Portland, OR
20x20 Grid, 1 purlin per bay
3-ply CLT

Image: Lever Architecture




Structural Grid

Member Sizes

* Impact of Sizing on Efficient Spans

1 or 2 HR FRR: Likely 5-ply Panel

« Efficient spans of 14-17 ft

» Grids of 15x30 (no purlins) to
30x30 (1 purlin) may be efficient

Clay Creative, Portland, OR B ;JT
30x30 Grid, 1 purlin per bay & &
2x6 NLT

Image: Mackenzie |



Key Early Design Decisions

NEW MASS TIMBER
FLOOR VIBRATION
DESIGN GUIDE

U.S. Mass Timber
Floor Vibration

Design Guide

Worked office, lab
and residential
Examples

Covers simple and complex
methods for bearing wall and
frame supported floor systems



Key Early Design Decisions

Construction Type Early Decision Example g . |‘“ ‘ffif

7-story building on health campus

« Group B occupancy, NFPA 13 sprinklers throughout
* Floor plate = 22,300 SF

« Total Building Area = 156,100 SF

MT Construction Type Options:
« If Building is < 85 ft

« 7 stories of IV-C

« 06 stories of lllA or IV-HT over 1 story IA podium
« |If Building is > 85 ft

« 7 stories of IV-B



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Source: Fast + Epp, Timber Bay Design Tool

Type llIA option 1
1-hr FRR

Purlin: 5.5"x28.5”
Girder: 8.75°x33”
Column: 10.5"x10.75”
Floor panel: 5-ply

Glulam volume = 118 CF (22% of MT)
CLT volume =430 CF (78% of MT)
Total volume = 0.73 CF / SF



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Type llIA option 2
1-hr FRR

Purlin: 5.5"x24"
Girder: 8.75°x33”
Column: 10.5"x10.75”
Floor panel: 5-ply

Glulam volume = 123 CF (22% of MT)
CLT volume =430 CF (78% of MT)
Total volume = 0.74 CF / SF

Source: Fast + Epp, Timber Bay Design Tool

Cost considerations: One additional beam (one additional erection pick), 2 more connections



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Source: Fast + Epp, Timber Bay Design Tool

Type IV-HT

0-hr FRR (min sizes per IBC)

Purlin: 5.5"x24” (IBC min = 5"x10.5")

Girder: 8.75°x33” (IBC min = 5"x10.5”)
Column: 10.5"x10.75” (IBC min = 6.75"x8.25")
Floor panel: 3-ply (IBC min = 4" CLT)

Glulam volume = 120 CF (32% of MT)
CLT volume = 258 CF (68% of MT)
Total volume = 0.51 CF / SF



Key Early Design Decisions

Panel volume usually 65-80% of MT package volume

Source: Fast + Epp, Timber Bay Design Tool

Type IV-C

2-hr FRR

Purlin: 8.75"x28.5”
Girder: 10.75"x33”
Column: 13.5°x21.5”
Floor panel: 5-ply

Glulam volume = 183 CF (30% of MT)
CLT volume =430 CF (70% of MT)
Total volume = 0.82 CF / SF



Key Early Design Decisions

Which is the most efficient option?

Timber Volume Podium on 1st
Ratio Floor?

[IIA— Option1 0.73 CF/SF Yes
lIA— Option2 0.74 CF/SF Yes
IV-HT 0.51 CF/SF Yes
I\V-C 0.82 CF / SF No

A general rule of thumb for efficient mass
timber fiber volume is no higher than 0.75
CF per SF. Ratios in the 0.851t0 1.0 CF /

Source: Fast + Epp, Timber Bay Design Too SF range tend to become cost prohibitive




Key Early Design Decisions

Why so much focus on panel thickness?




Key Early Design Decisions

= Project Overhead

m Equipment

Panels are the biggest part of the
biggest piece of the cost pie



Time for questions
and a short break!

Apex Plaza / Courtesy William McDonough + Partner






Key Early Design Decisions

Many ways to demonstrate connection fire protection:
calculations, prescriptive NC, test results, others as approved by AHJ

Photo: Josh Partee Photo: Christian Columbres



Key Early Design Decisions

Steel hangers/hardware fully concealed within a timber-to-timber
connection is a common method of fire protection




Key Early Design Decisions

2017 Glulam Beam to Column Connection Fire
Tests under standard ASTM E119 time-
temperature exposure




Key Early Design Decisions

Member to member bearing also commonly used, can avoid
some/all steel hardware at connection




Key Early Design Decisions

]
2304.10.1 Connection fire resistance rating. Fire ——
resistance ratings in Type IV-A, IV-B, or IV-C N
construction shall be determined by one of the \i-‘i—-} a
following: A =
1. Testing in accordance with Section 703.2 where " corr o 2achar

the connection is part of the fire resistance test.

2. Engineering analysis that demonstrates that the temperature rise at any
portion of the connection is limited to an average temperature rise of 250°
F (139° C), and a maximum temperature rise of 325° F (181° C), for a
time corresponding to the required fire resistance rating of the structural
element being connected. For the purposes of this analysis, the
connection includes connectors, fasteners, and portions of wood
members included in the structural design of the connection.



Key Early Design Decisions

A

& - KI 8)A
B N
"::i:;_:___'\

Engineers & Builders

ARCHITECTURE
URBAN DESIGN SWINERTON %
INTERIOR DESIGN MASS TIMBER

WoodWorks Index of
Mass Timber Connections

MASS TIMBER CONNECTIONS
INDEX

A library of commonly used mass
timber connections with designer
notes and information on fire
resistance, relative cost and load-
carrying capacity.




Connections

Other connection
design
considerations:

« Structural capacity
« Shrinkage

* Constructability
 Aesthetics

« Cost

it: Alex Schreyer
~ s N
,. .| | g




Penetrations & Firestopping




Penetrations & Firestopping

Construction Type Impacts FRR | FRR impacts penetration
firestopping requirements

714.1.1 Ducts and air transfer openings. Penetrations of
fire-resistance-rated walls by ducts that are not protected with
dampers shall comply with Sections 714.3 through 714.4.3.
Penetrations of horizontal assemblies not protected with a
shaft as permitted by Section 717.6, and not required to be
protected with fire dampers by other sections of this code,
shall comply with Sections 714.5 through 714.6.2. Ducts and
air transfer openings that are protected with dampers shall
comply with Section 717.




Penetrations & Firestopping

Option 1: MT penetration firestopping via tested products




Penetrations & Firestopping

Most firestopping systems include combination of fire safing (eg.
noncombustible materials such as mineral wool insulation) plus fire caulk

Thermal insulation

Through-penetrating item with
enough clearance as to not
touch the mass timber

System No, C-AJ-2109
F Ratings — 2 and 3 Hr {See fem 3}
T Ratings — 0, 2 and 3 Hr (S0 ltoms 2 and 3)
W Rating - Class 1(See ltems 2,3 and 4)
L Rating at Amblent — Less Than 1 CFMisq ft (See ltem 4)
L Rating at 400 F — Less Than 1 CFM'sq ft (See ltem 4)

{é/%
laisied
Umawarirs | ot .
WL

Fire stopping provided

)
around through-penetrating N il
item, up to an appropriate b AL "
depth/thickness to account ChIFIFr
for anticipated/calculated AV e
charring of mass timber e

Photos: AWC/FPInnovations/Hilti

ICAJ 2108




Penetrations & Firestopping

Inventory of Fire Tested Penetrations in MT Assemblies
) WoodWorks’

.
Table 3: North American Fire Tests of Penetrations and Fire Stops in CLT Assemblies WOOD PRODUCTS COUNGIL
Expmed Side | Penetrating | Penotmnt Conterad Simted Test
CLT Pancl Fireswopping System Description F Rati T Ratin Sauroe Tasting Lab
Protection Tem ar Offset in Hole s 8y i Bl Protocal -
iply 1.5% diamater . 1.8 in dismeter bole. Mincral wool was ins talled in the 1in. annular sp aoe sround | he d sta cabl o 10 8 1otal dopt b of spprox imately 2 - S/'6din. The AW ULE §11% 2 Imnerek
{Thmm 3 07%) Yone dats cable banch Combovwid romuin ing |in, mnnalar space Mrom the top of the mineral wool 1o the top ol the Hoor s omb Iy wan Tillad with Hilt FSOne Mo cmlking i S ICAMAIE 11 as Mach 30, 20 18
lply . X 4,075 in dismatar hale. Pipe wrap was installad smousd the coppar pips 1o stotal dopth of spproximately 2 - S/6din, The remmi ming i mnnular sp soe S Imtertak
Na 2 ha L N L] b3
{THmm 3 07 ") . B i siariing ui ihe iop of the mineral wool io the top of the Moo s sembly was filled wiih Hilii FS-One Max coulking i A AN ’ March 30, 20 18
. Iply i Nawe 258° whald 40 P | 492 im diametor hole. Pipe weap was installad Mml:kuifdulrﬂpuprlualunldqlluhp:pwuanth: Sitedim. The remaining lin. snmalar i howi NA CANULE 511§ % lmierick
(THmm } 07 ") pipe wpace starting o the top of the pipe wrap 1o the top of the Moot s omb by ws £ lled with 1 it F54Ome Max coul king Manch V02016
dply - . B35 im diamet v hole. Min ol wool wes instalbad inthe lin annal @ s pace sro und the oot iron pipeto atotsl dopth of spprox imately 2 - S6dm, The . . Imterick
(Mmm 0% e bl ol Conared prmmin g |in. s ular space s tanti ng a8 thie top of the pipe weap i (he top af the Noar asssmbly was 1] hed with Hilti PS- One Max conlk ing i Wy CANMIGETIS i March 30, 20186
v.al Hilii & in deop in 9.01° dismcier hole. Mineral wool was s talled in the | - 18 o nul s pace sround the deop-in dev ioe 1o aiotal dopih o Fapproximately | - T8 din Iatertck
r.nm:!,i}"p Nang device System Cantared s the peman ing i, wnuler spacy from the top of the minaal wooltatheropedgeolthe ¥ - Lédin bolgin the CLT was fillod with Hili FS-Ong | bowr | 0.78 hoar JCANULCSI11S 2 March 30, 3016
Moo F-B-20d9 Max caulking o
S-ply OLT None 1.5 dismater Gk bied 15" djamter bole. byneral nool was installad o the | in smaule space mound the data cables 104 total depth nls”.hﬂll»-:')i S0 in The Shours | 1.8 houn [CANULE §118 16 laterick
(18w $06%) Sutacable e ch romsin ing |in . wnn alar space Vrom the top of the mineral wo sl to the vop of the Moo s omb by was (illed with Hile FS-Ome Max coulking March M0, 2008
Saply CLY e N 4,375 in d ismeter hole. Pipe wrsp wan inst allod sound the ooppar pipe 1o atotal depth of spproximately 4 - 5/02 bn. The remaining lin smnulwspae | B ‘ lmten ok
(13 5.06%) - et anl o . starting o the bop of the mineral wool 10 the lop of the Moot mscmbly was Glled with Hilti FS-One Max cau lkin g A KL JEANULCSS i Masch 30,2016
Soply OLT 258% whad 40 = 4.92 1a diametor hole. Pype weap wai inilallad around the schedule 40 pipe to alolal depth of approvimaiely 4 - S712 1. The remainin g lin, snsolar - iy . i Interick
(131 mm 5.167) . pipe Cnbane space starting ot the top of the pipe wrap 1o the top of the Noor ais cmb ly was i lled with 1t FS-One Max csul king SWouw:p 03 o - [CANULE S113 = March 30,2016
Seply CLT N P & " £.35 in diamater hole. Mineral wool was installed in the in. annular s pace ssound the cast iron pipeto atotal depth of spproximstely 4 -~ 5/32 in. The 1k NA CANULC $11§ 6 Intenck
(131 mm 5.16%) " SHINSAP - remaining lin.snnular space starting at the top of the pipe wrap to the top of the Nloor assembly was fillod with Hilti FS- One Max caulk ing s : N - March 30,2016
Senly CLT Hilti 6 in drop in 9.01* diameter hole. Mineral wool was installed in the 1 - Ldin. annular s pace sround the drop-in dev ice 1o atotal dopth ofspproximately | - 7/64in Insenek
Py - None device. System Centered and the remaining lin. annular space from the top of the mineral wool to thetopedgeolthe 9 - 1/64in. hole in the CLT was filled with Hilti FS-One 2 hours 1. Shours |[CANULC S11S 26
(131 mm 5.16%) . March 30,2016
No. F-B-2049 Max caulking
4.21 indiamater with 3 3/4 in plywood reducer Mlush with the 1op ofthe sl sb reducing the opening 1o 2 28 in. Two wraps ol Hilti CP648-E W4 5/1- 347
Firestop wrap strip at two locations with a 30 gauge stecl s loev e which extend od from thetop oftheslah 1o 1 in below the slab, The first locati on was
Sply None 1* nominal PVC Caiabd with the bottom ol the wrap strip Mush with the bottom of the stec] sleeve and the s econd was with the bolsum?l'lhc wrap strip 3 m‘.fmlnla: bottom 2hswis 2 hadis ASTM BX 14 24 QAl Laboratories
(1 75mmé6 X75%) pipe of the slab. The void betwoen the steel sloeve and the CLT and batweoen the stoel sloeve and pipe at the top was filled with Roxul Safe mineral wool March 3, 2017
leaving a 3/4 in decp void &t thetop of the assembly. Hilti FS-One Max Intumescent Firsstop Scalant was applied 1o adepth of 3/4 inon the 1op of the
= sembly batweoen the plywood and steel s loeve s well & the steel sloeveand pipe




Penetrations & Firestopping

Beam penetrations:
« If FRR = 0-hr, analyze structural impact of hole diameter only
* If FRR > 0-hr, account for charred hole diameter or firestop penetration

e o Hole diameter —

S

e e Tl .

Hole diameter after 1-hr char~
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MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
 MEP fully exposed with MT structure, or limited exposure?




MEP Layout & Integration

Key considerations:

Level of exposure desired

Floor to floor, structure depth & desired
head height

Building occupancy and configuration (i.e.
central core vs. double loaded corridor)
Grid layout and beam orientations
Need for future tenant reconfiguration
Impact on fire & structural design:
concealed spaces, penetrations




MEP Layout & Integration

Smaller grid bays at central
core

Main MEP trunk lines around core

Smaller branches in exterior bays _
Credit: ARUP



MEP Layout & Integration

Smaller grid bays at central core (more head height)
« Main MEP trunk lines around core, smaller branches in exterior bays

Credit: Blaine Brownell | Credit: WoodWorks



MEP Layout & Integration

Dropped below MT framing

« Can simplify coordination (fewer penetrations)
* Bigger impact on head height

Credit: Alex Schreyer



MEP Layout & Integration

In penetrations through MT framing
* Requires more coordination (penetrations)

« Bigger impact on structural capacity of penetrated members
* Minimal impact on head height

e ] —
O K -y
oo



MEP Layout & Integration

In chases above beams and below panels
 Fewer penetrations

« Bigger impact on head height (overall structure depth is greater)
 FRR impacts: top of beam exposure

s I Credit: KL&A Engineers & Builderg



MEP Layout & Integration

In chases above beams and below panels at Catalyst
« 30x30 grid, 5-ply CLT ribbed beam system

“Credit: Hans-Erik B omgren



MEP Layout & Integration

In gaps between MT panels
* Fewer penetrations, can allow for easier modifications later




MEP Layout & Integration

In gaps between MT panels
 FRR impacts: generally topping slab relied on for FRR

Credit: KPEE s



MEP Layout & Integration

In gaps between MT panels
« Aesthetics: often uses ceiling panels to cover gaps

e ——




MEP Layout & Integration

In raised access floor (RAF) above MT
« Aesthetics (minimal exposed MEP)

II'!"'-"
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MEP Layout & Integration

In raised access floor (RAF) above MT
* Impact on head height
« Concealed space code provisions

Credit: Global IFS




MEP Layout & Integration

In topping slab above MT
« Greater need for coordination prior to slab pour
« Limitations on what can be placed (thickness of topping slab)
« No opportunlty for renovations later
| [ 1 El | II 7

_________ x .
a7 g"- t‘q o 66‘& a ; o
9 o
.

Credlt. Alex Schf_ler e



Acoustics & Sound Control




Acoustics & Sound Control

F-r
-

Images: Maxxon

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling




Acoustics & Sound Control

Code requirements only address residential occupancies:

For unit to unit or unit to public or service areas: IBC

Min. STC of 50 (45 if field tested): INTERNATIONAL
« Walls, Partitions, and Floor/Ceiling Assemblies :

CODE

Min. lIC of 50 (45 if field tested) for:
* Floor/Ceiling Assemblies

S
AR
amm
T
L CIANS




Acoustics & Sound Control o
MT: Structure Often is Finish
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Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: Kaiser + PATH



Acoustics & Sound Control

But by ltself, Not Adequate for Acoustics




Acoustics & Sound Control

TABLE 1:

Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating IIC Rating

3-ply CLT wall* 3.07" 33 N/A
5-ply CLT wall® 6.875" 38 N/A
5-ply CLT floor® 5.1875" 39 22
5-ply CLT floor* 6.875" 41 25
7-ply CLT floor* 9.65" 44 30
G e i 3-1/2" bare NLT 24 pare NLT i
R 4-1/4" with 3/4" plywood 29 with 3/4" plywood b

BN vl 6-1,’4?_\:’5(; baijﬁ ;I;Jliivood 31 w2it2h ﬁ'ﬁ Et;ood L

2x6 NLT floor + 1/2" plywood? 6" with 1/2" plywood 34 33

Source: Inventory of Acoustically-Tested Mass Timber Assemblies, WoodWorks?




Acoustics & Sound Control

Regardless of the structural materials used in a wall or floor ceiling
assembly, there are 3 effective methods of improving acoustical
performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

LealW. ) .
Image credit: €hristian Columbres; |¢ “!




Acoustics & Sound Control

What does this look like in typical wood-frame construction:

1. Add mass
2. Add noise barriers
3. Add decouplers




Acoustics & Sound Control

Mass timber has relatively low “mass”
Recall the three ways to increase acoustical performance:

1. Add mass
3. Add decouplers




Acoustics & Sound Control

Concrete Slab: CLT Slab:

6" Thick 6-7/8" Thick
80 PSF +=——> 18 PSF
STC 583 +—mmmmmmm————————p STC 41



Acoustics & Sound Control

Acoustical floor underlayments

Photo; AcoustiTECH '

= = =T
= = - ¥ =

Photo: Kinetics Noise Control, Inc.,"

Phora Pteq lnc *

Phato: Maxxon Compormation



Acoustics & Sound Control

Common mass timber floor
assembly:

* Finish floor (if applicable)
* Underlayment (if finish floor)

 1.5"to 4" thick
concrete/gypcrete topping

* Acoustical mat
« WSP (if applicable)
« Mass timber floor panels

Credit: AcoustiTECH



coustics & Sound Control

Solutions Paper

£ WoodWorks

WoOD PRODUCTS COUNCIL

Acoustics and Mass Timber:
Room-to-Room Noise Control
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Acoustics & Sound Control

HATROMA, RESEAAGH COUNCEL CAHADS,

REPORT TO RESEARCH CONSORTIUM i
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Acoustics & Sound Control

Inventory of Tested Assemblies

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed £ WoodWorks’

CLT Panel | Concrete/Gypsum Acoustical Mat Product Between CLT and Topping Finish Floor sTC nct Source

Topping

None 47ASTC | 47 AIC

T - 49% AIIC

Carpet + Pad . 757 AliC

Maxxon Acousti-Mat® 3/4 LVT on Acousti-Top” = 527 AlIC
1-1/2" Gyp-Crete® Eng Wood on Acousti- T

Top® )

None 497ASTC | 45%AlC

Maxon Acousti-Mat® % Premium VT - 47° AlIC

LVT on Acousti-Top® - 497 AlIC
None 458 39 15
VT 48° a7 16
CLT 5-ply LVT Plus 48° 49 58
6.875") USS SAMNZA R ["Eng Wood a7 ar 59
Carpet + Pad 45° 67 60
Ceramic Tile S0¢ 46° 61
None 45° 42 15
117" | sualrork® 1uT F.i- AAs 1R







Lateral System Choices
Concrete Shearwalls

,Credit: Hacker Architects



Lateral System Choices
Connection to concrete core




Lateral System Choices

Connections to concrete core
« Tolerances & adjustability
« Drag/collector forces e
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Lateral System Choices
Steel Braced Frame
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Lateral System Choices

Connections to steel frame

« Tolerances & adjustability

« Consider temperature fluctuations
« Ease of installation
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Lateral System Choices
Wood-Frame Shearwalls
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Lateral System Choices
MT Rocking Shearwalls

/ POST-TENSIONING ANCHORAGE

PINNED GLULAM COLLAR
BEAM AND BOUNDING
COLUMN CONNECTION

y GRAVITY BEAM-TO-COLUMN
CONNECTION
|

p

BOUNDING GLULAM ———— & H o |
COLUMNS 1 s e — = CLT WALL PANELS
U-SHAPED FLEXURAL PLATE ——--i' | l CLT FLOOR-TO-WALL

CLT FLOOR PANELS OVER ——+ LONNECTION

GLULAM BEAMS

CLT SHEARWALL SPLICE

GLULAM COLLAR BEAMS

HIGH-STRENGTH POST-
TENSIONED THREAD BAR

ELEVATION — POST-TENSIONED ROCKING WALL (STATIC STATE)

ROCKING TOE DETAIL

Image: KPFF

Photo: WoodWorks



Lateral System Choices
Timber Braced Frame




Lateral System Choices

Prescriptive Code Compliance
Concrete Shearwalls v
Steel Braced Frames v
Light Wood-Frame Shearwalls

2021 SDPWS
CLT Shearwalls ASCE 7-22

CLT Rocking Walls
Timber Braced Frames

Minimum Design Loads and

Associated Criteria for
Bulldings and Other Structures

Photo: WoodWorks




Key Early Design Decisions

Early Design Decision Example 1 f,

. M_A_J Ll 3=
redit: Monte French Design Studio

7-story, 84 ft tall multi-family building
« Parking & Retail on 15t floor, residential units on floors 2-7
 NFPA 13 sprinklers throughout

* Floor plate = 18,000 SF

« Total Building Area = 126,000 SF

L """Cfredit: Monte French Design Studio
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Key Early Design Decisions

Early Design Decision Example

lig

relt Monte French DeS|n Studlo

7-story, multi-family building, typ. floor plan:

240’

«— 30x32 typ. unit

Corridor




Key Early Design Decisions

Early Design Decision Example ‘I H

MT Construction Type Options: e Craai Morts French Design St
« 7 stories of IV-C
« 5 stories of IlIA over 2 stories of IA podium
« 5 stories of IV-HT over 2 stories of |IA podium




Key Early Design Decisions

Early Design Decision Example

-

MT ConStrUCtlon Type Optlons: ' R ~Credit: Monte French Design Studio
o 7 stories of IV-C

Implications of Type IV-C:

« 2 hr FRR, all exposed floor panels, beams, columns

« Likely will need at least 5-ply CLT / 2x6 NLT/DLT

« Efficient spans in the 14-17 ft range

« Efficient grids of that or multiples of that (i.e. 30x25, etc)
 No podium required

« CLT exterior walls permitted
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Key Early Design Decisions

Early Design Decision Example

Type IV-C Grid Options |

° Opt|on 1 240; — C@lt Mo_nfET:rench DeS|n Studlo
<€ >

, Beams/Walls at 15’ o.c. (align w
32 ; unit demising wall)

0’ No beams at corridor (MT panel spans weak axis)

32’ . MT floor panel span
I — Typ. MT Panel
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Key Early Design Decisions

Early Design Decision Example

Type IV-C Grid Options |

° Opt|on 1 240; — C@lt Mo_nfET:rench DeS|n Studlo

, Beams at 15’ o.c. (align w unit
32 | demising wall)

6’ 23’-4" beam span typ.

32’ MT floor panel span
I — Typ. MT Panel




Key Early Design Decisions
Early Design Decision Example

Type IV-C Grid Options
« Option 1 240’

<>
B — Typ. MT Panel

32’ No beam penetrations at main to
branch MEP

6 \

32’ Main MEP lines in corridor

«—— MEP branches in each unit

|E| ‘ iﬁ

re"[ Monte French DeS|n Studlo




Key Early Design Decisions

Early Design Decision Example

Type IV-C Grid Options

® Opt|0n 2 240’ — - C@"t Mo_n@'lfrench DeS|n Studlo
<€ >

Beams at 16’ o.c. (align w
corridor wall)

32’

panel span

6’ No beam at corridor

B|
e,
|_
=|

+— Typ. MT Panel




Key Early Design Decisions K

Early Design Decision Example .

Type IV-C Grid Options g E M_{J |

° Opt|0n 2 240’ : : onte French Desfn_SEaTo_

<€ >

MEP branches in each unit

30’ Beam penetrations at all beam lines

/ Main MEP lines in corridor

+— Typ. MT Panel




Key Early Design Decisions [
Early Design Decision Example

P

redlt Monte F French De3|n Studlo

Type IV-C Floor Assembly Options

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling

« 2-hr FRR: 5-ply CLT (tested assembly) or 7-ply CLT (char calculations)
« STC & IIC 50 min: 27 topping (5-ply CLT) or 1.5" topping (7-ply CLT)
Note: many other acoustic mat and topping options exist, one example shown here
Note: 5-ply is most efficient for the 15-16 ft panel spans shown



Key Early Design Decisions

-

Early Design Decision Example

& 1 =
7 redit: Monte French Design Studio

MT Construction Type Options:

5 stories of IlIA over 2 stories of |IA podium

Implications of Type llIA:

« 1hrFRR

« Potential to use 3-ply or thin 5-ply CLT

« Efficient spans vary with panel thickness

« Efficient grids of that or multiples of that (i.e. 20x25, etc)
« 1 story Type IA podium required

« CLT exterior walls not permitted
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Key Early Design Decisions

Early Design Decision Example

P

"—||

Type llIA Grid Options it

° Opt|on 1 = . C@lt Mo_nfE_French DeS|n Studlo

<7 Beams at 15’ o.c. (align w
unit demising wall)

<— Shallower beam at corridor (main MEP lines)

MT floor panel span

+«— Typ. MT Panel




Key Early Design Decisions

Early Design Decision Example

iy

Type llIA Floor Assembly Options

redlt Monte F French De3|n Studlo

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling

* 1-hr FRR: 5-ply CLT (tested assembly or char calculations)

« STC & IIC 50 min: 27 topping (5-ply CLT)

Note: many other acoustic mat and topping options exist, one example shown here
Note: 5-ply is most efficient for the 15-16 ft panel spans shown



Key Early Design Decisions

Early Design Decision Example

-

gL oA | -
¥ ILEJ.L_._ e

MT Construction Type Options: = M_I_JhD

5 stories of IV-HT over 2 stories of |IA podium

Implications of Type IV-HT:

1 hr FRR and min. sizes

« Potential to use 3-ply or thin 5-ply CLT

« Efficient spans vary with panel thickness

« Efficient grids of that or multiples of that (i.e. 20x25, etc)
« 1 story Type |IA podium required

« CLT exterior walls permitted



Reduce Risk
Optimize Costs

- For the entire project team,
not just builders

- Lots of reference documents

www.woodworks.org

www.woodworks.org/wp-content/uploads/wood solution paper-
Mass-Timber-Design-Cost-Optimization-Checklists.pdf

@ WoodWorks"

WOOD PRODUCTS COUNCIL

Mass Timber Cost and
Design Optimization Checklists

WoodWorks has developed the following checklists to assist
in the design and cost optimization of mass timber projects.
The design aptimization checklists are intended for building
designers larchitects and engineers), but many of the topics
should algo be discussed with the fabricators and builders. The

Firsi Tech Federal
cast optimization checklists will help guide coordination between Credit Union

Hilsbora, OR
dasignars and builders (genaral contractars, construction managers,
estimators, fabricators, installers, etc) as they are estimating and

making cost-related decisions on a mass timber project.

Most resources listed in this
paper can be found on the

WoodWorks website. Please

11

see the end notes for URLs.

|




Keys to Mass Timber Success:
Know Your WHY

Design it as Mass Timber From the Start

Leverage Manufacturer Capabllltles '
Understand Supply Chain

Optimize Grid --

Take Advantage of Prefabrication & Coordlnatlon

Expose the Timber Hg

Discuss-Early with AHJ =
Work with Experienced People

tWoodWorks Help for Free =

Create Your Market Distinction =

I*ﬂ!’m'

L ¥

‘1
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Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2022

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.




Questions? Ask us anything.

WOODWORKS

Jessica Scarlett, EIT
Regional Director | NC, SC, TN
(803) 616-6231
jessica.scarlett@woodworks.org

901 East Sixth, Thoughtbarn-Delineate Studio, Leap!Structures, photo Casey Dunn




