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COST OPTIMIZATION MUST ACCOUNT
FOR MORE THAN COST (OF TIMBER)
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Mass Timber Construction Types

3-4 Story Building Options

Allowable Building Height 4 stories / 75 ft 4 stories / 70 ft
Allowable Area 57k SF / 171k SF 54k SF / 162k SF
Interior FRR O HR 1 HR
Interior materials Any material Any material
Interior partitions 0 HR non-brng 0 HR non-brng
Exterior Bearing Walls FRTW or Non-com, 2 HR Any material, 1 HR
Concealed Spaces Permitted Permitted
3-ply Floors 5-ply Floors
No CLT ext. walls CLT ext. walls
Connections/Penetrations Connections/Penetrations

not rated rated



20x20 Grid w/1 Intermediate Beam ber Bay

3-ply CLT
1B

20x25 Grid No Intermediate Beams
5-ply CLT '

VA or IIIB
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Rated Connections

VA or llIB

1ons

Non-rated Connect

IHIB
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ire Resistance Ratings (FRR)
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Mass Timber Fire Designh Resource

 Code compliance options for
demonstrating FRR

* Construction type considerations

* Free download at woodworks.org

Credit: WoodWorks



Inventory of Fire Tested MT Assemblies

Table 1: North American Fire Resistance Tests of Mass Timber Floor [ Roof AssambBes

MT Fire Resistance Ratings (FRR)
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New Tall Mass Timber Types

TYPE IV-B

TYPE IV-A
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TYPE IV-C

IBC 2021

BUSINESS OCCUPANCY [GROUP B]

Credit: Susan Jones, atelierjones
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Tall Wood Buildings in the 2021 IBC
Up to 18 Stones of Mass Timber
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WoodWorks Tall Wood Design Resource

http://www.woodworks.org/wp-content/uploads/wood solution paper-TALL-WOOD.pdf
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-TALL-WOOD.pdf
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WOOoD PRODUCTS COUNCIL
TECHNICAL BRIEF

Demonstrating Fire-Resistance Ratings for
Mass Timber Elements in Tall Wood Structures

Achard Molan, PE 55 & Senvor Technical Dvector - Tall Wbod, WioooWionks

Changes 1o the 2021 International Bullding Code (IBC) have
created opportunitas for wood buildings that are much larger
and 1allar than prescriptivaly allowed in past versions of the
eode, Decupant satety, and the need 1o ansure fire parformance
i particular, was 3 fundarmentsl considesation a2 the changes
were developad and approved. The result is theae: new
caonstructon types—Typa WA, IV-B and IV-C—which ara based
on this previows Heavy Tirmber constrection type (renarmed

Ty IW-HT), but with additional fire protection reguiremants,

O of the main ways to demonsirate that a buldng will

medal he required level of passie foe protection, regardiess

of srructural matedials, is thaaugh hourly fue-rasistance Tatifegs
[FRBs! of its elements and assambbes, The IBC defines an
FRAR a5 the panod of fme a bulding elament, compoment o
assembly maimains the abilly o confine a e, continues o
perform a given afuctural funchon, or bath, as delemmned by e
tmats, or the methoos based on teats, prescrbed in Section 703,

FARs for the new construction bypes s simiar 1o thosea
required for Type | construchon, which @ prmarly ateel and
concrate” (See Table 1. They are found in IBC Tablie 601,
which mchedes FRR requeements for all constructon types
and building slemants; howewer, other code sections should ba
chackad for overmding provisions (8.g., oocupancy separatson,
shaft enclosures, atc.) that may alter tha requirement

TABLE 1
FRR Requirements [Howrs) for Tall Mass Timber Construction Types and Existing Type |
I-A Iv-A I-B w-B (1
i : LHMI:&E!!-. - Adax, I'Ilh'hn -Hn.llrmq. ol E:m Hnirhfu

Tall Timber Fire-Resistance Design
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Mass Timber: Stucture Often i1s Finish




But by Itself, Not Adequate for Acoustics




Mass Timber Acoustics

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating liC Rating
3-ply CLT wall* 3.07 33 N/A
5-ply CLT wall* 6.875" 38 INSA
5-ply CLT floor® 5.187%' 39 22
S-phy CLT floor? 6.875" 41 20
7-ply CLT floor* 2.65 44 30

. 3-1/2" bare NLT 24 bara NLT
]
it 4-1/4" with 3/4" phywood 29 with 3/4" plywood N/A
. 5-1/2° bare NLT 22 bare NLT
b
SHR A B-1/4" with 3/4" plywood 31 with 3/4" plywood i
2x6 NLT floor + 1/2° plywood® 6" with 1/2° plywood 34 33

Source: Inventory of Acoustically-Tasted Mass Timbear Assemblies, WoodlWorks’



Mass Timber Acoustics

One of the main reasons is “mass”
Recall the three ways to increase acoustical performance:

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

t:-' - &
Image credit: Chrlst1an Colu il h




Mass Timber Acoustics

3
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Concrete Slab: CLT Slab:

6"’ Thick 6-7/8” Thick
80 PSF +——————————— |8 PSF

STC 83 —r-—nio-—--—---y STC 41




Mass Timber Acoustics

There are three main ways to improve an assembly’s
acoustical performance:

2. Add noise barners

—) ], Add mass
—) 3 Add decouplers

Finish Floor if Applicable

Concrete/Gypsum Topping

Acoustical Mat Product

LT Panel

No direct applied or hung ceiling




Solutions Paper  1V1aSS Timber Acoustics

) WoodWorks '
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf
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Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT | EDUCATION

Acoustically-Tested Mass Timber Assemblies

Fallewisg n & v ol mads dmber sdemblied that hiee Bpen scoustically testid a4 of lanuiry 23, 2019, feurcis are nated a8 the #nd of thiy
dooument. For free techedcal assaianoe on any guesiions relabed bo the popotics desgn of mass fimiber assembles, o {ree iechnical
assivianoe refabed 1o ey aspect of the dedgn, enginesnng or corainscion of 3 commerciad or mulii-Ramily wood Deslding o the LS., emad
heip @woodeorin org of contact the 'Wood\Works Reponsl Derechor neanest wou: FEE S wwns woodwor k. oFEl profcy- assnggnoe

Caflanks:

Table 1: CLT Hoor Avsemblies with Concrete)/Gypsum Toppeng, Cellng Skie Exposed ... : u it : . £
Table &: CAT Hoor Arsemblees withaus Conorele/yppsum Toppging. Ceding Sde Cxpased . . : ' ' 7
Table 3: AT Foor Addsimbileeg wilkaled Corersbe Gypsum Topging, et Wosd Shee iy, Dalegh Hde Eaposed . .....08
Tabibe 4: MLT, GLT & TAG Decling Floor Assamblss, Oeling SiEeBiphesd ... .. e k1
Table &: Mana Tmber Fioor Asspmbiies with Ceiling Side Concesied L
Tahle ; Single CLT Wall 11
T T T 26
Table B Double CLT sl a9
Sourcey 5 L Il
|oonE o, T TN Y DGO R IES UUNE: DY S T PP PN SR PEPSTY | PP P G SRLy LAUR T

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

Table 1: CLT Floor Assernblies with Concrete/Gypsum Topping, Ceiling Side Exposed

¥

T Panel | Coninetesdypum ol ad W Frosus . Partraeeens (01 a=al fgaperng Froihy Fums T L% Samarr
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A Few Notes About the Inventory -
| | [ i

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

LVT on 27 Concrete Mass Timber Assemblies
Effect of Timber Thickness

Without Dropped Ceiling

Minimum 1" noncombustible material STC 53
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 3_p|y CLT
" 11IC 48

Mass timber floor panel

Without Dropped Ceiling

Minimum 1" noncombustible material STC 53

Mass timber floor panel I [ [ [ [ | 5- I CLT
I T T T T P IIC52




LVT on 1" Gypsum Mass Timber Assemblies
Effect of Gypsum Ceiling

Without Dropped Ceiling

Minimum 1" noncombustible material STC 5 1

Mass timber floor panel I [ [ [ | |

liC 43

Without Dropped Ceiling

Minimum 1" noncombustible material

STC 52
Mass timber floor panel ] I [ [ | | | |
| | | | | |
Two layers 5/8" Type X gypsum* I I C 48

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel “I III””I|I””I|I”””|”””|”””|”””“ STC 63
Two layers 5/8" Type X gypsum IIC 63

Dropped ceiling




MASS TIMBER WHY’S

Innovation and Aesthetic Appeal

Speed of Construction

Construction Site Constraints —
Urban Infill

Labor Shortages

Structural Performance - Lightweight ';’f =
—

_—
, -,
Business Case for Healthy Buildings f\ pis

Tresgb Laliberté Building, Structure Fusion, Photo Stephane Groleau



KNOW YOUR WHY
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Potential Benefits "'°'°:’/*G°°' Valu;Add

Fast construction

Aesthetic Value (Leasing velocity/ premiums)
Healthy Building / Biophilia

Lightweight structure

Labor shortage solution
- small crews
- entry level workers

Just-in-time delivery (ideal for dense urban sites)

Environmentally friendly (low carbon footprint)

Healthy forests/ wildfire resiliency & support rural economies




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 optimization checklists are intended for building
designers {architects and engineers), but many of the topics
should also be discussed with the fabricators and builders. The
First Tech Faderal
cost optimization checklists will help guide coordination between 9'3"‘%«
designers and builders (general contractors, construction managers,
estimators, fabricators, installers, etc.) as they are estimating and

making cost-related decisions on a mass timber project.

Most resources kisted in this
paper can be found on the

WoodWorks website. Please
see the end notes for URLs.



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Design-Cost-Optimization-Checklists.pdf
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Is Mass Timber Cost Competitive?
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Source: GBD Architects

Risk: Cost Analysis of Structure Only



Seattle Mass Timber Tower: Detailed Cost Comparison
Fast Construction

- Textbook example done by
industry experts

- Mass timber vs. PT conc

- Detailed cost, material
takeoff & schedule
comparisons

“The initial advantage of Mass Timber office
projects in Seattle will come through the

that developers will experience.”
- Connor Mclain, Colliers'

Download Case Study:

http://www.fastepp.com/wp-content/uploads/181109-
Seattle-Mass-Timber-Tower-Book.pdf



http://www.fastepp.com/wp-content/uploads/181109-Seattle-Mass-Timber-Tower-Book.pdf

Seattle Mass Timber Tower
Fast Construction

Construction Schedule:

Site Selection, Due Diligence, & PSA B e
st Use and g et e P ., Mass Timber
Design Phase I o I< 9 months
. MT Finish  PT Finish 0
Estimating and GMP Contract Phase _Marzs Jan 12 by iy (25 A)) faster

How can faster
construction

Mass Timber Construction Phase e o e increase your ROI?
Mass Timber Below Grade Structure o s

Mass Timber Above Grade Structure _ Sep 22 - Mar 15

Mass Timber Building Envelope / Finishes / MEP _ Oct 27 - Jun 21

B son 22 na10

PT Below Grade Structure _ Jan 27 - Sep 21

PT Above Grade Structure — Sep 22 - Jun 14

PT Building Envelope / Finishes / MEP o

PT Commissioning / Turnover . Nov 23 - Dec 20

2018 2019 2021 2022

Mass Timber Commissioning / Turnover

PT Construction Phase

Source: Tall With Timber
A Seattle Mass Timber Tower Case Study by DLR Group'



Seattle Mass Timber Tower
Faster Construction + Higher Material Costs = Cost Competitive

System Mass Timber PT Concrete Mass Timber
Design Design Savings

Direct Cost of Work 586,997,136 $85,105,091 2.2%

Project Overhead § 9,393,750 $11,768,750 -20.2%

Add-Ons § 8,387,345 S 8,429,368 -0.5%

Total $104,778,231 $105,303,209 -0.5%

Source: DLR Group | Fast + Epp | Swinerton Builders




Construction Start

Compressing the Typical Schedule

¢ »
Less soil remediation + smaller foundations
for sites with problematic soils

Below-grade foundations + soils

»

&— Earlier stant*
T
Building envelope/exterior ;

»

&—— Earlier start*

4— Earlier start* [Q

Interior finishes

Overall mass timber construction schedule

sc|ls
. o2l2
*Earlier start for follow-up trades; Eo|E
no waiting for cure times EEl*
va
S5
20

Fast Construction

’I Faster erection

_________ . [prefabricated + precise)
]
Mass timber structure ;

Look for these potential
$8 schedule savings

If prefabricated, with mass timber in
Jvngsinendostie - comparison to steel

and concrete.
MEP fully coordinated

-+ in design phase &

therefore installed faster

» Less finishes with
» exposed wood
1 Structure

By Up to 25%

—  schedule savings

= Less carrying costs

+ Less GC overhead

+ Ability to lease/occupy
sooner

Construction .
Finish

Steel/Concrete :

Source: Mass Timber Cost & Design Optimization, WoodWorks?



Schedule Savings for Rough-In Trades
Fast Construction
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Keys to Mass Timber Success:
Know Your WHY _
Design it as Mass Timber From the Start
Leverage Manufacturer Capabﬂltles
Understand Supply Cham* =
Optimize Grid = ¢ % e | b %
Take Advantage of Prefabrication & C'“ord@
L . Expose he Timber . :
_ DiscussEarly with AHJ &
Work with.Experienced Peop.%e' =
' Wlet WoodWorks Help for Free

Create Your Market Distinction
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http://woodworks.org

> 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 2020






