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MULTI-FAMILY/MIXED-USE EDUCATION | OFFICE | RETAIL | INDUSTRIAL CIVIC INSTITUTIONAL

WOODWORKS
Interested in building with mass timber? V%

Ask us anything. ;

FREE PROJECT SUPPORT o EDUCATION ¢ RESOURCES

Nationwide support for general contractors, erectors, "-——__—T‘-
and trades relating to multi-family and commercial
mass timber buildings

» Preconstruction Scheduling

» Delegated design Protection and

» Moisture management remediation

» Procurement Installer training
» Connections MEPF Integration
» Project education Hybrid details

» Cost drivers Case studies

A
nerton, photo Bryan Aulick

| woodworks.org/project-assistance | help@woodworks.org
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Regional
Directors:

One-on-One
Project Support

D

WOODWORKS

N




woodworks.org

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

Jason Reynolds, MBA, DBIA Brandon Brooks, MBA, PMP
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Partner Training Centers
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Attendee Notes

To receive a certificate of completion, stay on for
the duration of the webinar.

Certificates will be sent via email within a few days.

The PDF of today’s presentation can be found on
WoodWorks.org under the Events tab—then
Presentation Archives.
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Agenda

Mass Timber Construction Management: Economics, Logistics & Risk Analysis

11:00 — 11:05 am Welcome

11:05-12:05 pm Mass Timber Construction Management: Economics, Logistics & Risk Analysis
12:05 — 12:10 pm Break

12:10 - 1:10 pm Mass Timber Construction Management: Economics, Logistics & Risk Analysis
1:10 - 1:30 pm Optional Q&A



WoodWorks | The Wood Products Council

is a registered provider of AlA-approved continuing
education under Provider Number G516. All
registered AIA CES Providers must comply with the
AlA Standards for Continuing Education Programs.
Any questions or concerns about this provider or
this learning program may be sent to AIA CES
(cessupport@aia.org or (800) AIA 3837, Option 3).

This learning program 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.

AlA continuing education credit has been reviewed
and approved by AIA CES. Learners must complete
the entire learning program to receive continuing
education credit. AlA continuing education
Learning Units earned upon completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

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

Approved
Continuing
Education



Course Description

How do contractors answer the increasing demand for mass timber buildings from
architects and ownership groups? Growing this budding industry requires an
understanding from both designers and seasoned construction professionals of how to
construct efficiently, navigate jurisdictions new to mass timber, and manage the
procurement risks to deliver the dream of a new and optimized building system. This
session will introduce mass timber products and building systems then consider why
some mass timber projects never pass the concept stage, what can mitigate risk and
improve financial feasibility, and how the development, architectural, engineering, and
construction community can achieve success with mass timber projects of various scales
and typologies. Particular emphasis will be given to preconstruction coordination, holistic
approaches to costing and scheduling studies, project delivery methods, and how to
achieve the highest level of cost efficiency.



Learning Objectives

1. Understand the preconstruction manager’s role in material procurement and MEP
coordination of code-compliant mass timber projects.

2. Highlight effective methods of early design-phase cost estimation that keeps mass timber
options on the table.

3. Discuss potential construction schedule savings realized through the use of prefabricated
mass timber elements.

4. Explore best practices for interaction between manufacturer, design team and
preconstruction manager that can lead to cost efficiency and safety on site.



Mass Timber Construction Management

ECONOMICS LOGISTICS  RISK ANALYSIS

Anatomy of a mass timber package Design Engagement Threats to mass timber projects

Holistic project estimating Schedule Strategic project delivery

Site Planning



Mass Timber:
What is it?

Small wood
members formed
into large, solid
members.

Heavy Timber Mass Timber

Photo: Benjamin Benschneider Photo: John Stamets



Mass Timber Products

Columns and Beams

» Glue-Laminated Timber / Glulam

» Structural Composite Lumber / SCL

Glulam beams SCL columns

Panels

» Cross-Laminated Timber / CLT

» Nail-Laminated Timber / NLT

Boise Cascade Weyerhaeuser

» Glue-Laminated Timber / GLT

» Dowel-Laminated Timber / DLT



Cross-Laminated Timber (CLT)

Solid sawn laminations SCL laminations

Photo: Freres Lumber

Nail-Laminated Timber (NLT) Glue-Laminated Timber (GLT) Dowel-Laminated Timber (DLT)
Plank orientation

Photo: Think Wood Photo: StructureCraft Photo: StructureCraft



CLT GLT, DLT and NLT

bends in two directions bend in one direction only

Deformation of two-way slab Deformation of one-way slab

Images WoodWorks



POST, BEAM + PLATE POST + PLATE



Photo: John Klein

HONEYCOMB HYBRID LIGHT-FRAME + MASS TIMBER




yhoto Jeremy.Bit

HYBRID CONCRETE + MASS TIMBER HYBRID STEEL + MASS TIMBER



Lateral Systems

Prescriptive Code Compliance:
Wood Sheathed Shear Walls (65 ft max)
CLT Shear Walls (65 ft max)

Concrete Shear Walls

Steel Braced Frames



| | Prefabricated Offsite
Site Built x

Mass Timber

Site Built (Light-Frame) Panelized (Light-frame) Volumetric Modular

o : (Light-frame)
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Computer Numerically Controlled (CNC) fabrication

Photo credit: naturally:wood Photo: Structurlam



Mass Timber: Structure is often Finish

Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: Kaiser + PATH
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Integrating MEPF in
Mass Timber Buildings
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https://www.woodworks.org/resources/integrating-mepf-in-mass-timber-buildings/

Fire Resistance

» Mass Timber’s Fire-Resistive Performance is well-tested, documented and
recognized

-h . P

: -
; e CLT structural capacity
Photos: LendLease . e

Credit: DN




Tall Mass Timber:

18 STORIES 12 STORIES 8 STORIES
BLALDING HEIGMT 20 BLILDMMG HEHEHT 180 FT BUILDING HEIGHT B5
ALLOWAELE BUNLDING AREA 972000 51 ALLOWABLE BUILIMKG AREA 848000 5 ALLOWARLE BUILDING AREA 406 000 5§

AVEHAGE AREA PER STORY  54,0008F - AVEBRAGE AREA PER STORY  54,0008F o AVERAGE AREA PER STORY 40,000 S

Credit: Susan Jones, atelierjones



Tall Mass Timber Code Adoptions by State

B No Tall Mass Timber Code Provisions
& 2021 IBC TMT Provisions

W 2021 IBC

X 2024 IBC TMT Prowvisions

W 2024 IBC
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Scan this code or use

Current State of Mass Timber Projects the url to find the map

and more details online.

As of Q1 2026, 2,746 multi-family, commercial, or institutional projects have been

constructed with, or are in design with, mass timber. E{E
(=] R
”O " ° www.woodworks.org
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Source: WoodWorks, March 31, 2026

* This total includes modern mass timber and
post-and-beam structures built since 2013
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| don’t have any
historic cost data
for this structural \

Who makes this
stuff? How do
you procure it?

system.

Photo: Swinerton
N



Problem:

Most GCs don’t have access to enough
benchmarking data to reliably provide a generic per
square foot cost in the structure line item of a
conceptual trade package build-up



https://www.woodworks.org/resources/how-to-successfully-cost-manage-a-mass-timber-project/

How to Successfully Cost Manage
a Mass Timber Project

Cost-Estimating Considerations for General Contradbors

= Ascent/ New Laind Enterprscs | Korb + Associates Architects | Thorton Tomasettl
Photo WoodWorks


https://www.woodworks.org/resources/how-to-successfully-cost-manage-a-mass-timber-project/

Establishing a Reliable Pre-Design Budget

Residential: Commercial Office:
Point Supported High-Rise Post & Beam Mid-Rise

B Timber

B Hardware
Shipping
Other

B Installation

Build up costs using first principles based on an informed set of assumptions.



Factors Influencing Cost

» Design Complexity: High impact on material and labor costs

» Material Availability:

* Regional differences in availability and pricing

* Suppliers and subcontractors appropriate for your project

» Procurement Model: Can impact the timber package price by as much
as 30%—or more than 5% of total project hard costs



Establishing a Reliable Pre-Design Budget

Residential: Commercial Office: Timber: Usually
Point Supported High-Rise Post & Beam Mid-Rise

between 40% and
55% of the installed
timber package cost

B Timber

B Hardware
Shipping
Other

B Installation

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



Establishing a Reliable Pre-Design Budget

Residential: Commercial Office:
Point Supported High-Rise Post & Beam Mid-Rise

B Timber

B Hardware
Shipping
Other

B Installation

Installation: 15 to 30%. The cost of
installation is a direct result of the number of
pieces and how fast they can go together




Cost Benchmarking

08
0.7
0.6
0.5
0.4
0.3
0.2
01

0.0

Volume efficiency ratio: ft3/ft> — provides a simple rule of thumb for estimating future projects

Piece count: cost/piece and piece count/1000 ft? — What is the estimated number of pieces in

relation to the installation cost?

Volume Efficiency Ratio (ft3/ft2)

Point-Supported
Residential

Post, Beam and Girder
Office

m CLT
B Glulam



Insights For Better Budgeting for Panels and Glulam

» Commodity lumber pricing is an adequate benchmark to a degree

* Costs are impacted by structural grade, species, appearance, and sourcing.

» Raw material often makes up over 70% of a panel’s cost

* Most material-efficient solution isn’t always the best or most cost-effective
solution



Cross Laminated Timber (CLT) Common Layups
4 )

3-ply 3-layer

5-ply 5-layer

\_ J

7-ply 7-layer —+ 1 —

9-ply 9-layer



Fire Design of Mass Timber

, —>
4.125” | | $ 197

3 ply (after 1-hour rating)

—

19

6.875”

5 ply (after 1-hour rating)

» Thinner panels (i.e. 3-ply) can be difficult to
achieve 1+ hour rating

» 5-ply CLT panels can usually achieve 1- or 2-
hour rating

Two structural capacity checks
performed:

1. On entire cross section neglecting fire
effects

2. On post-fire remaining section, with
stress increases

Common Floor Span Ranges®

s Single Span Multi-Sp
3-ply CLT (4-1/8") 10to 13 ft 121015 ft
5-ply CLT (6-7/8") 150181t 18 1o 211t

3" SCLCLT 81010 ft 10to13 ft
4" SCL CLT 10to13 ft 12 to 15 ft
5" SCL CLT 13to151t 151018 ft
2x4 NLT/DLT (3-1/27) 10to12 1t 120141t
2x6 NLT/DLT (5-1/2%) 15 to 17 fi 17t0 20 ft
3-1/8" GLT Stotift 10t 13 ft
5-1/8" GLT Mto16ft 161019 ft

*Examples from efficlent framing fayouts, NOT for fingl design.
ANowable spans depend on loading, panel grade and lay-up,
and performonce criferia,



Construction Types and Fire Protection

Type | Type Il Type lll
Building Element N,

PDultin mvn s mdur s mdrrwmal Fum i ~




Construction Type
Resources for
Mass Timber

Free to Download at
www.woodworks.org

Fire Requirements for
Mass Timber Elements

Code Applications, Construction Types, and Fire Ratings

Mais Timnbeir L Comviirod ban Type

Concealed Spaces in Mass Timber
and Heavy Timber Structures

Allgrwanges and Requirgments
for Concealed Spades

Lorwr- Rier ared Misd- R SUructunes

il B fecmaes SOF 4 Trps A e



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



NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

https://www.woodworks.org/mass-timber-fire-acoustic-database/ Connection type

Assambly descnpikan
and donnddtin détails —

CLT-Concrete Composite Floor Assemblies, Ceiling Side Exposed

Connection style
Finabya f sgghcsbls . {concealad shown)

i Srbu i i Ly s

< Back 1 Mass Timdsed Fvee & FUlRoE e preeal 11 i LT -
- =47 kk Fa E D, E ! :' i
SRS Hatshos R pyl i = i i
Lk 3 | b | ! L |. !. a1 | B l‘ — ] .!_ |
Assembly Type i i e B I a7 | o | \

LT gt

L] FloarRaof 532 b : I % . r . 1
[ Wl T BT G e Pt sl - = 1

Andurticsl Mat Products Batween

Findgh Raund Tpnet
S e e Topping Conciete Compoiite arnd Upper Lippar Tapgl - .
CLT/Cancréte Compodite T Tng:inq i g Fliowoer Rating Bating

Application Type

Conteabind Coding 204
- 2 L, T35 Sl s 3 LA o . i Mamnnn ! inladbel Repert # K008 OFATE G0
Sy 5207 LY Concsls MLECEM ROl LR T Lypd relo — ¥ LTC @ B0 @ ot Art Froc et MUErUfact e for Soe s inforrmancn

-_-- Lontiebe/ypaum Toppng BE

Wity ! levidmbad Rlbpatert B 03000 B0 113 U0
st Ln i

et THbr 108 E, sr & BV LT +35° Doy Bores i LRai® 2R T s i 53 T B
A, ¥ G i)™ L Comtraiy MimiEam s B 1R G e | :TC @ o NS @ Contac] Pt hlirianart e e )
1 Rastad] Accosnt Floar ar %
T Woend Seopois T35 Wi cmnn A aanti-Mai® SR cer Py ; .

L - T wmors | idadted Rapsart F KI00E 0 1R VLR
e D LU Cofcri Blivaoede Sarob:MECY 349 Prgsviam

| Pgoikac Lt or 160 Sicw e ardalt Aleg]

e A . ] 5 t'l_:
Mass Timber Panel

-8 ey MO BRI S O e - - P ¥, Report & BASHT0611311-RO
5 5.80° CLY = 15" GypeCre 57 STC BNg -
| CLT =0T L g - Lomerels A et SOoun MY 10 Prdsmium o Lot 2 IC o LOrLAct Procut i Marulafiueor 18 S o LML
o [ i LA y - '} . 3 "u, e 5 TR .
| CLT (%CL) 56 B Minndis £ _88° LT dd Wha ey A gttt ® SOF e S ¥ e a4 AN ] Bl @ Meagsdes | Ieledes Popan f KI0DEBE-NE-N-RD
e 5 S0 CLT Conerets M nee Braciasl-Mars T Bravmiam I Gyl [-s o TE- =1 1IE- e ik sot B asms o iy cam e flace Roowm, s rrmn nitt
HLT 72 - . ¥ r
T K r A ST o ol Watonnn Spusti-ha® SR oven o — s oy oo e Wammen | Imlevtel Report F £30596 B6- 1% -0
| DLY 323 i B0 CLT ConRele Manon Arousth-Mer® T Premium X GypSredo 1] Sl -] A= ] Cartacy Pracct M faot e or for e o PRaremancs
- mmn LT G5A pn BT Gegega Padils Wb b S btk Rt F
S § 807 LT e : Dhrvi Dhaehi® v Kpsbra ® LB Oudid Hoae &0 ST B2 @ o B (RN
b = Contact Brociacf K pr fioe Moy o PR



https://www.woodworks.org/mass-timber-fire-acoustic-database/

Insights For Better Budgeting for Panels and Glulam

» Commodity lumber pricing is an adequate benchmark to a degree

* Costs are impacted by structural grade, species, appearance, and sourcing.

» Raw material often makes up over 70% of a panel’s cost
* Most material-efficient solution isn’t always the best or most cost-effective
solution

» Understand the volumes of glulam and CLT separately as the project evolves,
as glulam can cost up to 200% more per ft3/m3 than CLT

* Glulam members that exceed “standard” sizing will come at a premium



Glulam Specs

FIGURE 1
Typical Widths BEAM CROSS SECTION

» 3-1/8”, 3-1/2”,5-1/8", 5-1/2”, 6-3/4”, 8-3/4”, 10-3/4”, ¥
12-1/4”

Typical Depths

» Based on number of lams: 6” to 60"+

» Western species lams: Typically 1-1/2” thick x

» Southern pine lams: Typically 1-3/8” thick SIS

Typical Species

» Douglas-Fir, Southern Pine, Spruce

» Also available in Cedar & others

Y
<— width—>

Image: APA Glulam Product Guide



Glulam Built-Up Sections

Built-Up Sections:
» Available from some manufacturers
» Widths of 24”+ available

Photo: Unalam



Material (Direct Cost)




Labor and Equipment (Direct Costs)




Connection Fabrication and Constructability

» Factory vs. field

» Connection “class”
» Tolerances

» Fire Ratings

» Inspections

» Cost
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WoodWorks Index of
Mass Timber Connections

A compilation of connections
used in mass timber construction

Platte Fifteen / OZ Architecture / KLEA Engineers & Builders
Photo Alan Ferin
https://www.woodworks.org/resources/index-of-mass-timber-connections/



https://www.woodworks.org/resources/index-of-mass-timber-connections/

“Connection Class”

and includes fasteners

Connection | Class 1 Class 2 Class 3

class

Class Requires only mass timber elements Utilizes steel fabricated elements, with | Prefabricated proprietary connectors
description and fasteners components such as angles and plates,

Connection
example

Beam Bears on Girder®

Beam Bears on Steel Bearing Seat with
Knife Plate*

Beam Connected to Girder with
Proprietary Concealed Connector®

Table 8in the Index af Maszs Timber Cannectians




Screws are the most common fastener type in mass
timber construction.

»

»

»

»

»

Lag or proprietary
Partially or fully threaded

Fabricators may have
preferred screw
manufacturers

Proprietary screws usually
self-tapping

Diameter typically 1/4" or
greater; wide range of lengths

Images Simpson Strong-Tie



Hardware

Wide range of:

» plates

» hangers

» straps

» angle brackets

» tie-rod systems

» concealed connectors
» lifting hardware

» and more
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Image Simpson Strong-Tie



Example: Concealed Hanger Connectors

MTC Solutions




Example: Concealed Knife Plate with Holes

Image Foust Fabrication, T3 Timbers
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Establishing a Reliable Pre-Design Budget

Residential: Commercial Office:
Point Supported High-Rise Post & Beam Mid-Rise

B Timber

B Hardware
Shipping
Other

B Installation

Hardware: Beam and column connectors usually largest
contributor. When building a budget from scratch, worthwhile to
assume a proprietary connector



Example: Shop Drawing from Fabricator

Revisions to the shop
drawings were made to
allow easier mass timber
installation
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Tolerance Solutions

Solution Gap Between Mass Timber Grouting Below Sill Plate at Mass Adjustable Column Base at
Beam and Concrete Wall Timber Panel to Concrete Wall Mass Timber Column to Concrete
Connection GAP BETWEEN
example -—Jm-— MASS TIMBER
[ / AND CONCRETE
. h
et — - T h
[ - | | - k| R Ir ;
|l A \ . . ADJUSTABLE
g | | ph | £ S ' ' COLUMMN BASE
; 3"':"'-": ., == GrOUTING
o emtewa|  BELOW
B, S e e - L] 1 SILL PLATE o - i T [ B
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Beam Pe-rpendin:ular to Wall
Connected to Face of Wall

Panel Bears at Top of Wall

Column Bears on Concrete with Adjustable
Standoff Base




Fire Resistance Rated Connections

Connection Fire Resistance Rating and beam reactions could impact
required beam/column sizes

Photos: Simpson Strong-Tie Photo: ARUP/SLB



Factors Influencing Cost

»

» Material Availability:

* Regional differences in availability and pricing

e Suppliers and subcontractors appropriate for your project



Risk: Perception of a Commoditized Material

S oA =
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Cross-Laminated Timber (CLT)

Solid sawn laminations SCL laminations

Photo: Freres Lumber

Nail-Laminated Timber (NLT) Glue-Laminated Timber (GLT) Dowel-Laminated Timber (DLT)
Plank orientation

Photo: Think Wood Photo: StructureCraft Photo: StructureCraft



Know Your Supply Chain

Photo: DR Johnson

»

»

»

»

Manufacturers offer different species,
grades and maximum panel/beam
sizes

Manufacturer specific CNC
capabilities

3"d party fabricators can have
additional CNC capabilities

Trucking logistics and cost



Establishing a Reliable Pre-Design Budget

Residential: Commercial Office:
Point Supported High-Rise Post & Beam Mid-Rise

B Timber

B Hardware
Shipping
Other

B Installation

Shipping: Roughly 4%-8%:
lower end when trucked from nearby, higher
end when shipped overseas by container



Understand Manufacturer’'s Capabilities

R

Credit: TimberLab



Mass Timber Construction

» Staging areas
» Cranes
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Photo Credit: Alex Schreyer



Understand Manufacturer’'s Capabilities

Credit: Tanya Luthi, Entuitive



Factors Influencing Cost

»

»

» Procurement Model: Can impact the timber package price by as much
as 30%—or more than 5% of total project hard costs



Risk: Design-Bid-Build Procurement
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Factors Influencing Cost

A

Ability to impact cost
and performance

Cost of design
changes

Drafting-centric
workflow

BIM-centric workflow

YRR

Eftect / Cost / Effort

) Z , 3 ——— N
-

Prelimlinaf‘; Drtaiked Construchon
Design Design Doecumantation

Construction Operation



Project Overhead

Cost Analysis Design Refinement System Integration

VD&C Detail Optimization Logistics Planning

Photos: Swinerton



Modeling/Fabrication Schedule

|

|

i LD Mg Metai (Recons) | R Eabricated « instaid

| —— . R ——
=4
=
2 — ' |
s g
g - el B3 E -1 q
- | W
g = @ g |§ W al Q)
QII = . - = - -I
EIE = a w | = . EI EI
2l E i o g =1 %! 3!
8| @ < = = = a | o |

i i i [

Image Timberlab




Determine the Procurement Model
Analysis of (a few) Mass Timber Procurement Models

Furnish &
Install

Separatel
Manufacturer P Y

Furnish &
Install

GC Self-
Perform

Installer

Furnish & Mass
Install Timber

Project

Design-Build
Subcontract




Determine the Procurement Model

ADVANTAGES

» Good for elaborate, complex projects requiring a high degree of fabrication or a design team
without timber experience

» Effectively coordinates design and fabrication efficiency

DISADVANTAGES

» May limit the number of
interested/qualified bidders

» Requires a more coordinated -
bidding process and longer bidding

timeframe Design-Build

Subcontract

WVESS

Timber
Project




Determine the Procurement Model

ADVANTAGES DISADVANTAGES

» Recommended for GCs and Project teams with little » Can be more expensive (for material)
mass timber experience and for complicated projects » Often requires longer bidding time

» Opportunity for improving design efficiency or » Less detail provided on supply cost

complicated sequencing/logistics (may contribute to
overall savings)

» Reduces GC Risk

» Less ability for GC to control cost

Single Contract

between GC and Installer

Installer (installer Furnish & \ERS
supplies material and Install Timber

installation) Project




Determine the Procurement Model

ADVANTAGES

» Recommended for all-timber,
straight-forward structures and
projects delivered under a design-

Single contract bid-build contract

between GC and B\VERIIEIads g8 » Can be less expensive for material;
manufacturer Furnish & manufacturer may charge for

(manufacturer may Install installation management
subcontract to installer)

VARIATION DISADVANTAGES

Contracts are separately held » Risk of prioritizing efficiency in the
but the bid is a joint proposal Mass factory at the expense of on-site

TR efficiencies

» Creates separation between GC
and installer

Project



Determine the Procurement Model

ADVANTAGES

GC procures material .
Furnish & » Typically yields competitive pricing

direct from manufacturer,
separate contract with
installer

Install
Separately

» Gives GC the flexibility to choose
best fit bidders for each scope

DISADVANTAGES

» Requires more coordination by GC

» Increases GC's risk/liability for
scheduling issues (but offers more

Mass control)

Timber » Requires GC to have prior supply
Project chain experience and established
relationships




Determine the Procurement Model

ADVANTAGES

» Offers opportunity for best cost and schedule control (owner
may not see savings if the GC uses this model for fee uplift)

DISADVANTAGES

» Increases GC’s risk/liability for GC Self-
scheduling issues Perform

» GC must have prior supply chain
experience, know the differences
between manufacturers/suppliers,
and have established relationships

WIERS
Timber
Project

GC procures material
direct from manufacturer
and self performs install



Choose your List of Bidders

» Good to have three or four qualified/interested bidders to cover both
supply and installation scopes if not being bid together

» Not every project is the right fit for every supplier or installer and
producing a good bid takes time

» Choosing panel characteristics (size, species, grade, etc.) that do not
limit your choice of manufacturer will help mitigate pricing volatility






Risk: Cost Analysis of Structure Only
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Manage Project Costs

12-Story Residential
Example

12-Story Residential Example

»

»

»

»

»

Type IV-B construction
Point-supported project
Encapsulated glulam columns

Steel buckling-restrained
brace core

Single-story podium

Envelope

W Other
MEPF

B Interiors
B Structure



Tall Mass Timber

Resource

Free to Download at
www.woodworks.org

Srndt Bremaman PO SE

Bam Termar &l

Darra Fxtardan M CBO CA%p

Tall Wood Buildings in the 2021 IBC

Up to 18 Stories of Mass Timber
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Sprinklers in High Rises

Two Water Mains Required if:
» Building Height Exceeds 420 ft, or

» Type IV-A and IV-B buildings that exceed 120 ft
in height




Fire Safety During Construction

International Fire Code Section 3303.5: 3308.4 Fire
safety requirements for buildings of Types IV-A, IV-B,
and IV-C construction.

...shall meet the following requirements during construction:

1.

Standpipes shall be provided in accordance with Section 3313.

* Installed prior to construction exceeding 40ft
 Extended as construction progresses to within one floor of

the highest point... having secured decking or flooring

A water supply for fire department operations, as approved by
the fire chief.

Photo: Structurlam



Construction Types and Fire Protection

Building Element

Type |

Type Il

HT
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IV-A IV-B [V-C

No timber surfaces may Some timber surfaces All timber surfaces may
be exposed may be exposed be exposed

2021 IBC: 20% of ceilings or
40% of walls

2024 IBC: 100% of ceilings or
40% of walls



Noncombustible Protection - Types IVA, B, C

Where timber is required to be protected, NC must contribute at least 2/3 of
the Fire Resistance Rating

Required Noncombustible Contribution to FRR

Prescriptive Noncombustible Contributions to FRR

Type of Protection

Contribution per Layer

FRR of Minimum from
Building Element Noncombustible Protection
(hours) (minutes)
1 40
2 80
3 or more 120

(minutes)
1/2" Type X gypsum board 25
5/8" Type X gypsum board 40

Source: 2021 IBC Section 722.7

Source: 2021 IBC Section 722.7.1




Concealed Spaces

Type IV-C

Type IV-A,B

Noncombustible material not required

Mass timber floor panel

[

One layer 5/8" Type X gypsum covering all
mass timber surfaces within concealed space

a

Dropped ceiling

Minimum 1" noncombustible material

Mass timber floor panel

[

Two layers 5/8" Type X gypsum }

Dropped ceiling




Fire Safety During Construction - Types IVA, B, C

International Fire Code Section 3303.5, Continued:

Where building construction exceeds six stories above grade plane...
3. ... atleast one layer of noncombustible protection where required...
4. ...required exterior wall coverings ...

...shall be installed on all building elements more than 4 floor levels,
including mezzanines, below active mass timber construction before
erecting additional floor levels.

Exception: Shafts and vertical exit enclosures

Change to 2024 IBC: noncombustible material on the top of mass timber
floor assemblies shall not be required before erecting additional floor levels

Photo: Urban One



Brock Commons
(Vancouver, BC)

— —alm

Architect: Acton Ostry| Images Courtesy
naturallywood



Mass Timber Project Risk Mitigation

» Enclosure installation as soon as possible also aids in construction phase
moisture protection of interior elements

» Long term moisture protection achieved through good building
enclosure assemblies and details

ZIIISNEZ

Photos: RDH Building Science
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Building Envelope: Mass Timber Detailing Guides

WoodWorks provides
structural details on our
website. However, those
don’t consider control
layers of the building
envelope.

These are two great
guides with example
building envelope
details for mass timber.

TIMBER BUILDING ENCLOSURE
PRACTICE DESIGN GUIDE

nals,

L
JUNE 2023 | V2.2

VAPROSHIELD
Mass Timeer BUILDING
EncLosure DesicN GuIDE

VaPROXSHIELD




Concrete vs. CLT Slab

Concrete Slab: CLT Slab:

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

STC 53 €l STC 41




Mass Timber Construction Cost Balancing



Mass Timber Construction Cost Balancing

Vertical
Structure



Mass Timber Construction Cost Balancing

Vertical
Structure




Mass Timber Construction Cost Balancing

Vertical
Structure




Mass Timber Construction Cost Balancing

Vertical
Structure

Foundations




0] /G | Contractor/Architect: oW
1510 Webster - Oakland, CA . Giructural Engineer: DCI Engineers

Photo: Flor Projects




Mass Timber Construction Cost Balancing

Vertical
Structure

Foundations




MEPF Layout & Integration

Credit: Alex Schreyer Credit: WoodWorks



Early Design Decisions Example - Grid Option

30°

>

, Beams at 15’ o.c.
32 / (align with wall)

5} No beams at corridor (MT panel spans weak axis)

32’ MT floor panel span

! Typ. MT Panel



Early Design Decisions Example - Grid Option

30’
—
A
MEPF branches in each unit
32’ No beam penetrations at main to
/ branch MEPF

X
6’

‘ \
32’ Main MEPF lines in corridor




Floor to Ceiling Glazing Possibilities

Photos: M Bitterman




Mass Timber Construction Cost Balancing

General
Conditions

Vertical
Structure

Foundations




Construction Impacts:
Compressing the Typical Construction Schedule

] ] Less soil remediation + smaller foundations
Below grade foundations + soils . . . .
for sites with problematic soils
[— |
Faster erection
&——— Earlier start* |<—’|

If prefabricated, savings

Earli *
¢—— Farlierstart 1 vep fully coordinated in design phase &

_ therefore installed faster

4—— Earlier start* |<—>|

Less finishes with exposed wood structure

Schedule Savings

= Less GC overhead

+ Less carrying costs

+ Ability to lease/occupy sooner

Construction Start

Overall mass timber construction schedule

1

Fn7

Finish

*Earlier start for follow-up trades;
no waiting for cure times

Mass Timber
Construction
Construction

Steel/Concrete

WoodWorks Mass Timber Cost and
Design Optimization Checklists



Schedule Impacts: Hybrid Structures
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Photo: Stantec Architecture

e Photo: Korb & Associates Architects |
Photo: Swinerton . . .
Architect: Korb & Associates Architects



Reduced Construction Time

Ascent (Milwaukee, WI)

Faster construction:
» Saved approximately 4 months

Smaller crews:
» 12-person mass timber crew
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Ascent / New Land Enterprises / Korb + Associates
Architects / Thorton Tomasetti / Photo Thorton Tomasetti



Mass Timber Construction Cost Balancing

Biophilia
General
Conditions

Foundations




Biophilia & Healthy Buildings

&

George Fox University — Canyon Commons | Hacker | Photo: Jeremy Bittermann



ULI Reports:

“Certified healthy buildings transact 4.4% to
7.7% higher rent per SF than noncertified
buildings”

THE MAT
MOVEMENT

) e I M L iRLl

| i .'!I “Building with mass timber provides a host

e of benefits to stakeholders across the real
estate value chain.”

The Business Case for Healthy Buildings

Insights from Early Adopters

https://knowledge.uli.org/reports/research-reports/2023/the-materials-movement-creating-

2024 Report value-with-better-building-materials 2018 Report


https://knowledge.uli.org/reports/research-reports/2023/the-materials-movement-creating-value-with-better-building-materials
https://knowledge.uli.org/reports/research-reports/2023/the-materials-movement-creating-value-with-better-building-materials

Office & Multifamily Tend to:

Lease up faster than submarket norms

Higher net income

Lower income volatility

Better internal rate of return

Lower risk via quicker to refinance/ sell

Attract quality tenants

* Better rent collection
* Lower cap rates
* More stable occupancy

V1 N woobWorRkSS CONRAD Mass Timber Business Case Studies
V WOOD PRODUCTS GOUNGIL INVESTMENT MANAGEMENT December 2022



Whole Building GWP vs. Construction Cost

e

T - |1 -1 T

Rendering tres birds Mosaic Architecture /vaIorrison-Maie'rIe / Ph(?to University of Denver Burwell Center for Career Achievement /

Heidi Long, Longview Studios Lake| Flato Architects / Shears Adkins Rockmore / KL&A Engineers

and Builders / Photo © Frank Ooms
180%
160%
140%
120%
100%
80%
60%
40%
20%
0%

Mass Timber Concrete TMTLF Hybrid Steel Mass Timber Steel Mass Timber Steel
Nez Perce-Clearwater -
Return to Form Burwell Center Denver Office

O ffl ce Source: https://www.woodworks.org/resources/mass-timber-comparative-lca-series/



Mass Timber as a Sustainable Investment
Research Commentary by NORNGSIE DBRS

Traditional Investment Considerations:

» Can mass timber outperform market? Achieve higher rents & faster lease up?
Lower cap rates?

» If so, rating agencies & investors can modify net cash flow projections & cap rates.
» Expect this could happen over time

Environmental & Social impact: P
» E: Low carbon omensio

: (ORNKGIE DBRS
» S: healthy/ well & labor benefits —

A Credit Perspective on Mass Timber, As Its Use in U.S.
| | | | Construction Projects Builds
https://dbrs.morningstar.com/research/427032/a-credit-perspective-on-mass-timber-

as-its-use-in-us-construction-projects-builds

CMABS



https://dbrs.morningstar.com/research/427032/a-credit-perspective-on-mass-timber-as-its-use-in-us-construction-projects-builds
https://dbrs.morningstar.com/research/427032/a-credit-perspective-on-mass-timber-as-its-use-in-us-construction-projects-builds

Mass Timber Construction Cost Balancing

Biophilia
General
Conditions

Foundations




The Mass Timber

Insurance Playbook
U.5. Edition

A puide to insunng mass timber buildings

ibk3 L% Maonte French Design Studio / H+O Structura-Engineering H_E'“"-\___
PJ'H'.'II& +0 Stractural Engineenng \ =


https://www.woodworks.org/resources/mass-timber-insurance-playbook/

Insurance Roles - Agent vs. Broker

» Agent: Representative of an insurance company
- obligated to the insurance company

» Broker: Hired by policyholders to negotiate on

their behalf with underwriters — legally obligated 7 ” 4
to policyholder

* Important that policyholder and broker
agree on expectations, roles and

e Y

* Broker submits unique package of
information to underwriter for negotiation




Insurance Roles - Underwriter & Risk Engineer

» Underwriter: Reviews submission from broker,
researches submitted data, examines qualities
of the policyholder related to risk mitigation
efforts, and declines or advances request

within company V
» Risk Engineer: Brings an understanding of the |

construction risks to the table so that the :

underwriter can use this info to accurately .

understand the risks

* Helps insureds to continue to improve their
risk management practices



Insurance vs. Building Codes

» Building codes primarily
concerned with occupant safety

» |nsurance primarily concerned
with property loss



What Determines Insurance Premiums?

» In aloss event how much damage will the
building incur?

» How much will it cost to repair/restore
the building?

» How long will it take to do these repairs?

» How likely is the building to experience a
loss claim?




What Determines Insurance Premiums?

» ISO building classifications ‘

» Historic loss data

» Market “lnsuran::e pﬂlicyf |

» Insured history ed. p rouant o the provi
- abowve pobicoy rian ey,

» Project valuation




Insurance Challenges

ISO Types 1-6: Construction Code Descriptions

ISO1 - Frame (combustible walls and/or roof)
Typically RMS Class 1
Wood frame walls, floors, and roof deck
Brick Veneer, wood/hardiplank siding, stucco cladding

» I S O b u i I d i n g C | a SS i fi Ca t i O n S Wood fzgr;iié%c;f with wood decking and typical roof covers below:

*Clay/concrete tiles

(none specific to mass timber) L3R (ot up oot it gravelor e bumer)

*Less Likely metal sheathing covering
*May be gable, hip, flat or combination of geometries
. . Roof anchorage
» Lack of historic loss data TToe naiec
*Single Wraps
*Double Wraps
Examples: Primarily Habitational, max 3-4 stories
ISO 2 - Joisted Masornry (JM) (noncombustible masonry walls with wood frame roof)

» Insurance industry volatility &
h a rd m a r ket -Cl-grf’(;rceétielyblg\lz,sm?sﬁy,zor reinforced masonry load bearing exterior walls

*if reported as CB walls only, verify if wood frame (ISO 2) or steel/noncombustible frame roof (ISO 4)
*verify if wood frame walls (Frame ISO 1) or wood framing in roof only (JM ISO 2)
. . . Stucco, brick veneer, painted CB, or EIFS exterior cladding
Floors in multi-story buildings are wood framed/wood deck or can be concrete on wood or steel deck.
» Va rl at I O n Of m a SS tl m b e r Wood frame roof with wood decking and typical roof covers below:
. *Shingles
knowledge among insurance “Claylconcret tes
*BUR (built up roof with gravel or modified bitumen)
. *Single-ply membrane
N d u St ry *Less Likely metal sheathing covering
*May be gable, hip, flat or combination of geometries
Roof anchorage
*Toe nailed
*Clips
*Single Wraps
*Double Wraps
Examples: Primarily Habitational, small office/retail, max 3-4 stories
If “tunnel form” construction meaning there is a concrete deck above the top floor ceiling with wood frame roof
over the top concrete deck, this will react to wind forces much the same way as typical JM construction. Itis
slightly better from a fire rating standpoint and from a wind standpoint in terms of potential damage if the wood
frame is damaged. Please provide comments in the construction details of SOV for this type of construction.



Insurance Perspective on Mass Timber

How do we address the perceived unknowns?

»

»

»

»

»

Demonstrate extensive testing, research and use

Provide clarification on commonly
misunderstood topics

Highlight building code recognition and approvals

Reference product reports, evaluations and 3rd
party verifications

Generate project-specific mitigation strategies

ara PRODUCT REPORT

DRJ Cross-Laminated Timber PR-L320
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Insurance
Resource for Mass
Timber

Free to Download at
www.woodworks.org

Mass Timber Project Questionnaire
for Builder’s Risk Insurance
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Mass Timber Project Risk Mitigation

» Create a project-specific risk
mitigation plan that addresses items
such as:

» Construction schedule impacts

» Construction site fire safety &
other safety measures

» Construction phase moisture
protection

» Long term moisture protection



Mass Timber Prefabrication

» Reduced schedule
» Smaller crew size
» Clean site

* (Fewer On-Site
Material Stockpiles)

Photo: Swinerton



Safety and Site Security

RESTRICTED
-_— AREA —

TRESPASSING
IS A CRIME

HHHHHHHHHHHHH ONSTRUCTION
SITE IS A FELONY




Mass Timber Project Risk Mitigation

» Construction site fire safety — Resources: ConstructionFireSafety.org

3 Manuals:
» Basic Fire Precautions During Construction
» Hot Work During Construction

» FD Tools for Prevention and Suppression of Fires During Construction


https://constructionfiresafety.org/

Mass Timber Project Risk Mitigation

» Construction site fire safety — Resources: WoodAware.org

’Figéﬁnﬁ Fire with Facts

Tall Mass Timbar Haws & Evenis Codes & Standards Construction & Products

Understanding the Tall Mass DOWNLOAD

Timber Code Changes TODAY!
A Toolkit for Fire OfMicials

Wood Products Pictorial Guide

el LB 1o

Adhasmes Fire Pararmance Panels

—

WoodAware offers a visual guide o Floor, oo, and Wall sysiems

hars

5 B B F B 1P B 5 & N




Material Protection

» UV rays
» Damage

» Moisture

)
Sin b

s v 0T
| E T

New Land Enterprises /

Korb + Associates Architects /
Thornton Tomasetti /

C.D. Smith Construction
Photo C.D. Smith




Moisture Management

Keep wood as dry as possible to avoid:
» Stains and dirt
» Shrinkage and swelling

» Damage from prolonged moisture
exposure

Mass timber can get wet—and will get

wet on most projects. That is not a problem,
provided an effective moisture
management plan is in place.




Moisture Management Plan

Planning starts at the earliest stage and is
collaborative.
Construction team responsibilities include:

» Construction phase plan; on-site strategies
based on risk evaluation

» Coverings
» Deflection/diversion
» Ventilation/drying

» Anticipating and troubleshoots issues

» Monitoring

Type and Extent of Protection

« Decision by architect/contractor

« Appearance requirements

« Extent and cost of protection methods

» Protection in fabrication plant and/or on jobsite

- Capability of fabricator

« Capability of installer/moisture protection subcontractor
« Schedule protection plan

« Protection prior to installation

» Protection during installation

+ Protection after installation

Moisture Management Responsibility and Risk
» Responsibility for managing and cost of the plan
« Contractor and/or fabricator

» Conditions to be considered

» Schedule delays and revisions

+ Construction weather conditions (worst case)

Monitoring Moisture Before, During and After Construction
« Coordination with concrete topping activities
» Roofing material

« Columns, beams and floor/wall panels

U.S. Mass Timber Construction Manual / WoodWorks




Factory-Applied
Sealants & Coatings

Expert Tips

Protective treatments vs. finishes Architectural Finishes and Mass
Timber: A Primer

” Protective u ndercoat typica l ly Covers coatings and how to choose them, protective

treatments vs. finishes, best practices for protecting wood in
situ, and maintenance cycles

applied in shop

» Additional coats for protection
and beauty




Factory-Applied Membranes

Can be spray-applied, sheet product (adhesive or non), or board/sheathing product.

Vaproshield



Transportation & Storage

Photos Paul Alberts / Ardor Media / naturallywood.com




Joint Treatment




Platte Fifteen
Oz Architecture / KL&A Engineers & Builders /
Adolfson & Peterson Construction

Photo WoodWorks

Deflection & Diversion

From Moisture Risk Management Strategies for Mass Timber Buildings,
© 2020 RDH Building Science Inc.



The best way to
minimize
exposure to
moisture 1s to
close in the
project quickly.

INTRO / Photo Harbor Bay Ventures



Moisture Monitoring

Monitor the moisture content
(MC) of wood materials
throughout construction.

»

»

»

»

When materials are received
Regular intervals
After rainfall

Before drying in

Desired MC at

Product MC at Project Close-in
Manufacture with Direct-Applied
Concrete Toppings
CLT 12% +/- 3% <16%
GLT 12-16%" <16%
NLT <19%¢ <16%
DLT 15-19%¢ <16%

Sources: °PRG-320 standard, PANSI A190.1,

°Nail-Laminated Timber Design Guide — U.S. Edition,

and DLT Design and Profile Guide




Source: AITC Tech Note 11

Splitting and Checking

What causes splits and checks?

» Rapid drying rate = Larger
shrinkage differential

When does checking occur?

» Usually complete within first
full cycle of environmental
conditioning of the space

» Changes in the end use of
structure may cause future
checking



EXPERT TIP

Mass Timber Moisture Management
for Construction

Strategies for
managing the
unique moisture
risks of mass timber
building projects

Fhoto RDH Building Science

https://www.woodworks.org/resources/mass-timber-moisture-management-for-construction/



https://www.woodworks.org/resources/mass-timber-moisture-management-for-construction/
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Questions? Ask us anything.

Please take our survey!

Kate Carrigg, PE
Regional Director | OR, ID-South, HI
(303) 902-3151

kate.carrigg@woodworks.org

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