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11:00 -11:05 pm Welcome and Introductions, Jason Bahr

11:05 — 12:05 pm Designing and Building with Mass Timber: Design, Planning and Performance,
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Course Description

How can architects, engineers and contractors collaborate to meet the growing demand for mass
timber buildings? While developers across the country are pursuing mass timber projects,
knowledge among AEC professionals is not yet widespread. Firms have varying degrees of
familiarity with both the products and practicalities of designing, sourcing, and building a modern
mass timber structure, and early adopters continue to play a significant role in educating the rest of
the community. This presentation seeks to build on this openness and environment of shared
learning, providing an overview of mass timber products, planning, design and implementation to
maximize the benefits these buildings can deliver. We’ll also discuss why some mass timber projects
face resistance, and how to overcome misconceptions to achieve success. Topics will also include
preconstruction coordination and interactions between the manufacturer and design/construction
teams, case-based approaches to costing and scheduling, project delivery methods, how to achieve
the highest level of efficiency for costs, schedule, and performance, and additional education and

training opportunities.



Learning Objectives

1. Identify project planning, coordination and design topics that translate into successful
buildings for both the design and construction team.

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

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

4. Discuss benefits of using mass timber products, including structural versatility,
prefabrication, lighter carbon footprint, and reduced labor costs.



PRESENTATION OUTLINE

MASS TIMBER DESIGN

Products

Structural Solution & Connections
Projects and Code Considerations

MASS TIMBER CONSTRUCTION
Planning for Construction
Performing Construction
Workforce Development
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Current State of Mass Timber Projects

As of June 2023, in the US, 1,860 multi-family, commercial, or institutional projects have
been constructed with, or are in design with, mass timber.

: o Stage
] i N B Construction Started / Built
: B In Design

Scan this code or use the
url to find the map and
more details online.

WOOD

LLIEETE» PRODUCTS " \ &
v/ COUNCIL. \_ 4 % ,
- v Source: Wooderks, June 30, 2023

" * This total includes modern mass timber and
. post-and-beam structures built since 2013

www.woodworks.org
/resources/mapping-
mass-timber/



Current State of Mass Timber Projects

As of March 2022, in the US, 1,384 multi-family, commercial, or institutional
projects have been constructed with, or are in design with, mass timber.
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OVERVIEW | TIMBER METHODOLOGIES

Light Wood-Frame Heavy Timber Mass Timber
Photo: WoodWorks Photo: Benjamin Benschneider Photo: John Stamets
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Glue Laminated Timber (Glulam) Cross-Laminated Timber (CLT) Cross-Laminated Timber (CLT)

Beams & columns Solid sawn laminations SCL laminations




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

Plank orientation

Photo: StructureCraft Photo: Think Wood Photo: StructureCraft

PhotqﬁEma Pete




Glue Laminated Timber (GLT)

Photo: Manasc Isaac Architects/Fast + Epp




Cross-Laminated Timber (CLT)




Cross-Laminated Timber (CLT)

With solid sawn laminations

General Panel
thicknesses”

4 1/8" to 19 1/27

General Panel
dimensions®

4 to 12 ft wide

24 to 64 ft long

*Consult with manufacturers for
available panel sizes



Cross-Laminated Timber (CLT)

With SCL laminations

Photos: Freres Lumber



Nail-Laminated Timber (NLT)




Photo: Think Wood
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Dowel-Laminated Timber (DLT)

Photo: StructureCraft



Other Mass Timber Product Options

N A 4

Glue Laminated Timber Laminated Veneer Lumber Parallel Strand Lumber Laminated Strand Lumber
GLT LVL PSL LSL

Timber-Concrete Composite
TCC

Photos: StructureCraft



OVERVIEW | MANUFACTURING
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STRUCTURAL SOLUTIONS | POST, BEAM + PLATE




STRUCTURAL SOLUTIONS | POST + PLATE
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STRUCTURAL SOLUTIONS | HONEYCOMB
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STRUCTURAL SOLUTIONS | HYBRID LIGHT-FRAME + MASS TIMBER
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Photo: T;imberLab

STRUCTURAL SOLUTIONS | HYBRID STEEL + MASS TIMBER
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STRUCTURAL SOLUTIONS | HYBRID CONCRETE + MASS TIMBER




OVERVIEW | CONNECTIONS

Concealed Connectors Self Tapping Screws

Photo Marcus Kauffman Photo Simpson Strong Tie



OVERVIEW | CONNECTIONS

Photo: StructureCraft

Beam to Column

Photo: Structurlam



OVERVIEW | CONNECTIONS

Column to Foundation Photo: Alex Schreyer



OVERVIEW | CONNECTIONS

Panel to Panel & Supports Photo: Charles Judd Photo: Marcus Kauffman
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s Photo: Harbor Bay Real Estat'% Advisors, Image Fi '
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ASCENT, MILWAUKEE

NN

Tallest Mass Tlmber Bwldmg in the World

STORIES

%19 TIMBER OVER 6 PODIUM, 284 FT

Photo: CD Smith Construction |
Architect: Korb & Associates Architects
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11 E LENOX, BOSTON, MA 7 STORIES

70 FT
Passive House
Multi-Family

wCredit; H + O Structural Engineering
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MASS TIMBER PROJECT CONSIDERATIONS
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BUILDING CODE APPLICATIONS | CONSTRUCTION TYPE

Mass Timber in Low- to Mid-Rise: 1-6 Stories in Construction Types Ill, IV or V




BUILDING CODE APPLICATIONS | CONSTRUCTION TYPE

Tall Mass Timber: Up to 18 Stories in Construction Types IV-A, IV-B or IV-C

Office —270ft.
Assembly (18 stories)
Residential —
Office
Mercantile Assembly B (1183;:6ries)
(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




BUILDING CODE APPLICATIONS | FIRE RESISTANCE
Table 16.2.1A Char Depth and Effective Char

Depth (for fn = 1.5 in./hr.)
Mass Timber’s Fire-Resistive Performance is Well- . . Char Effective Char
Tested, Documented and Recognized via Code Required Fire Depth, Depth,
’ Resistance Achar Aeqy
Acceptance (hr.) (in.) (in.)
1-Hour 1.5 1.8
12-Hour 2.1 2.5
2-Hour 2.6 32

Source: AWC’s NDS

Cold wood Cold wood
Healad 2ane Heated zama
Char layer Char layer

Source: AWC’s TR 10



BUILDING CODE APPLICATIONS | FIRE RESISTANCE

Richard McLain, PE, SE

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

Changes to the 2021 International Building Cade (IBC)
have created opportunities for wood buildings that are
much larger and taller than prescriptively allowed in past
versions of the code. Occupant safety, and the need to
ensure fire performance in particular, was a fundamental
consideration as the changes were developed and
approved. The result is three new construction types—
Type IV-A, IV-B and IV-C—which are based on the
previous Heavy Timber construction type (renamed Type
IV-HT), but with additional fire protection requirements.

One of the main ways to demonstrate that a bullding

will meet the required level of passive fire protection,
regardless of structural materials, is through hourly fire-
resistance ratings (FRRs) of its elements and assemblies.
The IBC defines an FRR as the period of time o building
element, component or assembly maintains the abiilty

to confine @ fire, continues to perform a given structura!
function, or both, as determined by the tests, or the
methods based on tests, prescribed in Section 703.

FRRs for the new construction types are similar to those
required for Type | construction, which is primarily steel
and concrete! (See Table 1) They are found in IBC Table Architect: K
601, which includes FRR requirements for all construction Structural E
types and building elements; however, other code

| raBLE 1: FRR Requirements (Hours) for Tall Mass Timber Construction Types and Existing Type |

1-A ) ‘ IV-A » -8 -8 . _ v-¢ ‘
Building Element hUggw?;e;;rows, ;1;1(;”'78 stories, %&an,'fn im I;rg;k'.z Stores, g::r 9 starias,
aveas® 324,000 51** areas* 216,000 sf** 135,000 sf**
Primary Frame 3 3 2 2 2
Exterior Bearing Walls 3 3 2 2 2
Interior Boaring Walls 3 3 2 2 2
Roof Construction 15 15 1 1 1
Primary Frame at Roof 2 2 1 1 1
Floor Construction 2 2 2 2 2

Assumes an NFPA 13 automatic sprinkler system throughout bullding Source: 202116C Tobies 504.3, 504.4, 506.2 and 601

*Unlimited building size permitted for most cccupancies
“Area limits indicatad 7 SUMINg N taNtags InCrease; see IBC Tables 504.3, 504.4 and 506.2 for additional details

ar lewel, as:

mal Code Counchl, Inc., Weshingian, DC. Reproduced with permission. AR rights reserved. waw.icc

Informaticn fro

the IBC & copynght 2020, Interna

Mass Timber Fire Design Resource

« Code compliance options for
demonstrating FRR

 Updated as new tests are completed

* Free download at woodworks.org



Cost: Construction Type

TABLE 601
Fire Resistance Rating Requirements for Building Elements (Hours)

Building Element I-A I-B lH-A 1-B IV-A IV-B IV-C IV-HT V-A V-B
Primary Structural Frame 3* 2 1 0 3* 2 2 HT 1 0
Ext. Bearing Walls 3* 2" 2 2 3* 2 2 2 1 0
Int. Bearing Walls 3* 2 1 0 3* 2 2 1/HT 1 0
Floor Construction 2 2% 1 0 2 2 2 HT 1 0
Roof Construction 1.5% 1* 1 0 1.5 1 1 HT 1 0
Exposed Mass Timber
Elements None  20-40% Most All

Baseline +$10/SF +$12-15/SF

Ohr & HT 1hr & maybe 2hr 2hr FRR

Cost Source: Swinerton



Cost Impacts of Construction Type

Construction Type Early Decision Example & B

3-story building on college campus

Mostly Group B occupancy, some assembly (events) space
NFPA 13 sprinklers throughout

Floor plate = 7,700 SF

Total Building Area = 23,100 SF

Impact of Assembly Occupancy Placement:

Owner originally desires events space on top (3™) floor
« Requires Construction Type IlIA

If owner permits moving events space to 15t or 2" floor
« Could use Type IIIB



Cost Impacts of Construction Type

Construction Type Early Decision Example

3-story building on college campus

Cost Impact of Assembly Occupancy Placement:

Location of Event Space | 3" Floor | 1 Floor __

Construction Type H1-A 111-B
Assembly Group A-3 A-3

Fire Resistive Rating 1-Hr O-Hr
Connections Concealed Exposed
CLT Panel Thickness 5-Ply 3-Ply
Superstructure Cost/SF S$65/SF S53/SF

Source: PCL Construction



Cost Implication of Design Choices

Panel volume usually 65-80% of MT package volume

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

Source: Fast + Epp, Timber Bay Design Tool



Cost Implication of Design Choices

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



Cost Implication of Design Choices

Panel volume usually 65-80% of MT package volume

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

Source: Fast + Epp, Timber Bay Design Tool



Cost Implication of Design Choices

Which is the most efficient option?

| Timber Volume Ratio _
[lIA — Option 1 0.73 CF / SF
IlIA — Option 2 0.74 CF / SF
IV-HT 0.51 CF /SF

A general rule of thumb for efficient
mass timber fiber volume is no higher
than 0.75 CF per SF for up to a 1 hour
rated structure (higher if 2 hour
exposed timber in tall mass timber).
Ratios in the 0.85 to 1.0 CF / SF range
tend to become cost prohibitive

Source: Fast + Epp, Timber Bay Design Tool
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Key Design Considerations for Mass Timber Projects

Important considerations related to construction type, fire ratings, panel thickness, member size and
occupancy.

Share @3

Selecting a Construction Type

For mass timber projects, selection of construction type is one of the more significant design decisions. While it's common to choose construction
type based on structural material—i.e., to assume that steel and concrete structures should be Type I, light-frame wood should be Type V, and
exposed heavy/mass timber should be Type IV—this approach can lead to additional costs. While Type IV construction can be used for exposed
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Creating Efficient Structural Grids in Mass Timber Buildings

Although a mass timber solution may work economically on grids created for other materials, a few
modifications can increase efficiencies related to member sizing and manufacturer capabilities.

Share @ﬁ

Mass timber products such as cross-laminated timber (CLT), nail-laminated timber (NLT) and glue-laminated timber (glulam) are at the core of a
revolution that is shifting how designers think about construction. At no time has materials selection been such an integral aspect of the building
designer’s daily responsibilities. In addition to its sustainability and light carbon footprint, mass timber has benefits that include enhanced aesthetics,
speed of construction and light weight, all of which can positively impact costs. However, to convince building owners and developers that a mass
timber solution is viable the structural desian must also be cost competitive. This recauires a full understandina of both material properties and



Value Analysis

l Function + | Aesthetics
Value =
|Cost

Pt 4

Photo: RMW Architecture & I'nter_i.cr)rs'\"‘;i 2




Cost Impacts of Finish/ Appearance Grade

Appearance vs. Industrial Grades

J-Grade SPF SPF Non-Visual

Aesthetic Expectations

« Appearance grade more $

« Industrial grade can save $

« Specification of appearance grade varies
by product

« CLT, DLT, NLT: aesthetic expectations
are agreed upon by building designer Douglas:fir SECTIIE VIS
and manufacturer/ fabricator (ask for
samples & outline in specs)

* Glulam: grades are standardized

Structurlam
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Specifying Appearance Grades for CLT, NLT and Glulam

Information for designers seeking to specify appearance grade for cross-laminated timber (CLT), nail-laminated
timber (NLT), or glue-laminated timber (glulam).

Share G

For mass timber, specification of appearance grade varies by product. Aesthetic expectations for
cross-laminated timber (CLT) and nail-laminated timber (NLT) are agreed upon between the J-Grade SPF SPF Non-Visual
building designer and manufacturer/fabricator and described in the product specifications, -
whereas grades for glued-laminated timber (glulam) are standardized.

CLT Appearance Grades

Starting with the 2015 version of the International Building Code (IBC), CLT has been prescriptively
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Holistic Costing
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Anatomy of a Turnkey Mass Timber Package

® Project Overhead
m Labor
Material

m Equipment




Material (Direct Cost)

Turnkey Mass Timber Package

Source: Swinerton



Mass Timber Package Costs

® Project Overhead

m | abor

m Equipment

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

ource: Swinerton



Labor (Direct Cost)

Turnkey Mass Timber Package

Photo: Swinerton

Source: Swinerton



Equipment (Direct Cost)

Photo: Alex Schreyer

Turnkey Mass Timber Package

_ Photo: Swinerton
Source: Swinerton



Project Overhead

Cost Analysis Design Refinement

Turnkey Mass Timber Package VD&C Detail Optimization Logistics Plannin

Photos: Swinerton
Source: Swinerton



CONSIDERATIONS:

» Ceiling Treatment

* Floor Topping
HVAC System & Route
Foundation Size

Material Savings

Perimeter glazing

Value of Time

Completion Bonds/Insurance

Total Project Cost Analysis

!
-

z ]‘
7’4% e ——

Credit: Haéker Architects
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Sample Procurement Strategies

GC/CM Hires Turnkey
Mass Timber Subcontractor

GC/CM Buys Material,
Self-Performs Installation
and Coordinates

+ Hiring experience

+ Single point of responsibility

-

—

Hiring experience
Single point of responsibility
Financial security of strong GC/CM

GC/CM Buys Material,
Subcontracts Labor and
Coordinates

+ Potential added mark-up

— Prequalify capacity of subs
— Potential added mark-up

Lack of familiarity with supply
chain

Steep learning curve for
coordination

— Multiple layers of coordination

— Prequalify capacity of sub

Source: Timberlab




Potential Cost Impacts:
Design-Bid-Build Procurement

CONSTRUCTION OPERATIONS

DESIGN TEAM b TEAM TEAM

(Rchitects & Engineers) (Genesal Contractors 8 (Owners B Facility Managen)
Subtontracion)

0 Q Q

ShothMngx Sequence As-built
RFis & Other Drawings Documaents
Submittals

Reactive Processes



Alternate Procurement Option:
Trade Partner/Master Builder Approach
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Credit: Tanya Luthi, Entuitive

Understand Manufacturer’s Capabilities



Understand Manufacturer’s Capabilities

Credit: TimberLab



Embrace the
~ Prefab Advantage




Tolerances: Interface with Other Structural Materials
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Procurement Approach Determines Schedule

Compressing the Typical Construction Schedule with Mass Timber/3.15.16
Look for these potential schedule savings in comparison to steel and concrete

‘_,’ Less soill remediation + smaller foundations

for sites with problematic solls
Below grade foundations + soils

€ »/ Faster erection
. (prefabricated + precise)
Mass timber structure
e Earlier start’ |¢—————»| If prefabricated, savings
' in enclosure time
Building envelope/exterior

in design phase &
_ therefore installed faster
4+— Earlier start® ‘¢——) Less finishes with

exposed wood
Interior finishes structure

G teny i |
§—— Earlier start ] b‘ MEP fully coordinated

Construction Start

Overall mass timber construction schedule f

£
2
<
w

Finish

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

1
38
ET
F 2
w
w2
8 o
=0

Construction

Steel/Concrete

/

Up to 25% schedule savings
= Less carrying costs
+ Less GC overhead

+ Ability to lease/occupy sooner Source: WoodWorks



Procurement Approach Determines Schedule
Example 6 Story Type IlIA Project

Jan1l-Feb1 Concept Design
Feb1-Apri Schematic Design
Apr1-Jull Design Development
Jull-Sep1 85% Construction Documents - Permit Set

Sep1-Decl 100% Construction Documents
Sep 1-Sep 27 [l General Contractor Bidding
Sep 27 - Oct 10 @ General Contractor Award
Oct 10 - Nov 6 ([l Mass Timber Subcontractor Negotiation/Buyout
Nov 6 | Release Mass Timber Subcontractor
Nov 6 - Jan 28 (I Mass Timber Shop Drawings
Jan 28 - Feb 10 [l Shop Drawing Approval
Feb 10 - May 4 (I Single Piece Shop Drawings, Coding, Fabrication & Delivery
May 4 -Jul 24 (I Mass Timber Installation
Mar 4 - May 4

Construction Duration

2019 2020 2021 2021

Source: Swinerton

Design-Bid-Build Procurement



Procurement Approach Determines Schedule
Example 6 Story Type IlIA Project

Jan1l-Feb1 Concept Design
Feb1-Apri Schematic Design
Apr1-Jull Design Development
Jull-Sep1 85% Construction Documents - Permit Set

Sep1-Decl 100% Construction Documents
Sep 1-Sep 27 [l General Contractor Bidding
Sep 27 - Oct 10 @ General Contractor Award
Jul1-Jul 26 (B Mass Timber Subcontractor Negotiation/Buyout
Jul 26 | Release Mass Timber Subcontractor
Jul 26 - Oct 17 (I Mass Timber Shop Drawings
Oct 17 - Oct 30 [l Shop Drawing Approval
Oct 30 - Jan 22 (I Single Piece Shop Drawings, Coding, Fabrication & Delivery
Jan 22 - Apr 14 (I Mass Timber Installation
Dec1-Jan 31

— 14 weeks early

—

Construction Duration

2019 2020 2021 2021

Source: Swinerton

Design-Build/Design-Assist Procurement



Schedule Comparison
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Schedule Impacts: Hybrid Structures

Photos: Swinerton




-In for Rough-In Trades.

Early Move




Embracing BIM for Fabrication

Photos: Swinerton
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MEP Layout & Integration

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

’ TR | i - p——
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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

Credit: KL&A Engineers & Builderg



MEP Layout & Integration

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




MEP Layout & Integration

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




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 opportunity for renovations later
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Tall Mass Timber Special Inspections

TABLE 1705.5.3
REQUIRED SPECIAL INSPECTIONS OF MASS TIMBER CONSTRUCTION

Type Continuous Special Periodic Special
Inspection Inspection
1. In ion of anchor n nnections of m imber construction to timber X
foundation systems. A
2. Inspect erection of mass timber construction X
3.1. Threaded fasteners
1.1, Veri roper installati pm 2
i -dri r X
3.1.3. Inspect screws, including diameter, length, head type. spacing, installation angle, X
and depth. i
3.2. Adhesive anchors installed in horizontal or upwardly inclined orientation to resist X
in nsion | il
3.3. Adhesive anchors not defined in 3.2. X
3.4. Bolted connections X
3.5. Concealed connections X

source: International Building code ~~ 1@DI€@ 1S only required for Type IV-A, IV-B, and IV-C
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Planning for Environmental Exposures

 Plan Early

 Risk Evaluation

 Develop Construction

« Phase Plan

« Execute the Design and
Moisture Management
Plan

 Monitor

RDH Moisture
Management Guide 15t Ed




Onsite Considerations
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Workforce Development

Training is the key to efficiency
Training takes time and money

== Training versus Education

2 Resources avallable to all

MT Construction Manual
Installer Curriculum

Other WW Resources

CM Workshops

Previous recorded versions
Learning Management System

MASS TIMBER | TRAINING THE WORKFORCE



Mass Timber Construction Management Program

A 4

A & ey f2

MASS TIMBER CONSTRUCTION 8- & 16-HOUR INSTALLER COMMUNITY COLLEGE VIRTUAL AND/OR IN-PERSON
MANUAL TRAINING PACKAGE AND AND UNIVERSITY CM WORKSHOPS
TRAINING CENTERS PROGRAMS

> 9 HHHE

PARTNER WITH PROJECT TOURS ENGAGE WITH GENERAL
CONSTRUCTION ASSOCIATIONS CONTRACTORS ACROSS THE US



WOODWORKS
Us.

Mass Timber
Construction
Manual

Released on 20 October 2021

https://www.woodworks.org/mass-timber-
construction-management-program/

The Loading Dock, OZ Architecture, KL&A, photo Joe Anastasi



https://www.woodworks.org/mass-timber-construction-management-program/
https://www.woodworks.org/mass-timber-construction-management-program/

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

Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT / EDUCATION / RESOURCES

Nationwide support for the code-compliant design, engineering
and construction of non-residential and multi-family wood buildings.

» Allowable Heights/Areas » Lateral System Design
« Construction Types « Alternate Means of Compliance
o Structural Detailing « Energy-Efficient Detailing

Wood-Framed & Hybrid Systems « Building Systems & Technologies
Fire/Acoustic Assemblies

John W. Olver Design Building at UMass Amherst

I woodworks.org/project-assistance | he|p@woodworks.org Leers Weinzapfel Associates, Equilibrium Consuilting
photo © Albert Vecerka / Esto



Questions? Ask us anything.

WOODWORKS

Please take our survey!

Jason Bahr, PE

Regional Director | KS, AR, MO, OK
(913) 732-0075
jason.bahr@woodworks.org

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


mailto:jason.bahr@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 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.



	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 13
	Slide 14: Agenda
	Slide 16
	Slide 17
	Slide 18
	Slide 19

	Overview and Products
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

	Solutions and Connections
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

	Projects and Code Considerations
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 67
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 78
	Slide 79
	Slide 82
	Slide 83
	Slide 86

	Costing and Procurement
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106

	Schedule Drivers
	Slide 107
	Slide 108
	Slide 110
	Slide 111
	Slide 113
	Slide 116
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129

	Site Planning
	Slide 130
	Slide 131
	Slide 132
	Slide 133: Tall Mass Timber Special Inspections
	Slide 135
	Slide 136
	Slide 137

	Environmental Exposure
	Slide 138: Planning for Environmental Exposures
	Slide 143: Onsite Considerations
	Slide 144: Other Materials

	WF Development
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150


