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Course Description

Demonstrating how early design decisions influence the successful delivery of a large-
scale mass timber project, this session combines a technical presentation with an
exclusive tour of the Saddleback College @ ATEP’s new mass timber-forward higher
education campus in Tustin, CA. The presentation explores critical decisions made during
the earliest stages of design, including construction type, fire-resistance strategy,
structural grids, beam and panel spans, acoustics, connection detailing, and MEP
integration, and how these choices affect code compliance, constructability, and project
outcomes. Participants will then tour the two-story, 50,000-square-foot building with
members of the project team, gaining firsthand insight into how these strategies were
implemented during design and construction. By connecting fundamental design
principles with real-world applications, attendees will gain practical lessons they can apply
to future mass timber projects.



Learning Objectives

1. ldentify the International Building Code construction types that permit mass timber and evaluate
how early decisions regarding construction type, fire-resistance ratings, structural grids, and

member spans influence code compliance, project cost, and constructability.

2. Explain strategies for integrating structural systems, MEP services, acoustics, and connection
detailing in mass timber buildings to satisfy performance, fire-resistance, and occupant comfort

requirements while supporting future building flexibility.

3. Describe construction sequencing, installation practices, and multidisciplinary coordination

techniques that contribute to the safe, efficient, and successful execution of mass timber projects.

4. Evaluate how the design and construction strategies implemented in Saddleback College’s mass

timber campus addition addressed structural, fire, architectural, and constructability challenges.
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Key Early Design Decisions
Construction Types

Fire Design

Structural Grid

Connections

Penetrations & Firestopping
MEP Layout and Integration
Lateral Systems

Acoustics
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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

Significant Emphasis Placed on the Word Early

Early Because:

» Avoids placing limitations due to construction
norms or traditions that may not be efficient
with mass timber

» Allows greater integration of all building
elements in 3D models, ultimately used
throughout design, manufacturing and install




Key Early Design Decisions

Early = Efficient

Realize Efficiency in:

»

»

»

»

»

-
Cost reduction -A B EST
Material use (optimize fiber use, minimize waste) PRACTICE

Construction speed

Trade coordination ,'

Minimize RFls

Commit to a mass timber design from the start



Key Early Design Decisions

One potential design route:

1. Building size & occupancy informs ‘ |
. . e 1 /A
construction type & grid e ‘-“___‘i“"“"-!’ﬁl

2. Construction type informs fire resistance
ratings

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

Architects: The Miller Hull Partnership with Lord Aeck Sargent

But that’s not all... Engineer: Uzun + Case

Contractor: Skansa USA
Photo: Jonathan Hillyer



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 Partnership, photo: John Sta



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




Key Early Design Decisions

Where do we start?

TIME TO -
SIARE

1 DegHaro, 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 III-A III-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 75 70 60
Allowable Number of Stories above Grade Plane (IBC Table 505.4)
A-2, A-3,A-4 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

Construction Type (All Sprinklered Values)

IV-A IV-B IV-C IV-HT I1I-A I1I-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 75 70 60

For low- to mid-rise mass timber buildings, there may be
multiple options for construction type. There are pros and
cons of each, don’t assume that one type is always best.

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

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)
BUILDING ELEMENT TYPEI TYPEI TYFE M TYPE IV TYPEV
A B A B A B A B C HT A B
Primary structural frame® (see Section 202) e | @b IR | O || 1% | O 3 2 2 HT == | 0
Bearing walls
Exterior™* 3 2 1 0 2 2 3 2 2 2 0
Interior 3 » 1 0 1 0 3 2 2 1/HT* 0
Exterior
Nonbearing walls and partiti See
Indo PR oo | o|of o|o| 0| 0] 0] Seton| 0] 0
2304.11.2
Floor construction and associated secondary
structural members (see Section 202) 2 2 1 0 1 E : 2 2 sl 1 L
Roof construction and associated secondary 1k b be c b B
structural bers (see Section 202) 'Ly |1 1 0 1 0 1/ 1 1 HT 1 0
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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 INTERNATIONAL
BUILDING CODE"




Construction Types

IBC defines 5 construction types: |, I, llI, IV, V
A building must be classified as one of these

Construction Types | & II:
All elements required to be non-combustible materials

However, there are exceptions including several for mass timber



Construction Types

Where does the code allow MT to be used?
Tvpe B & ll: Roof Decking
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Image DeStafano & Chamberlain, Inc Robert Benson Photography Image: StructureCraft Builders




Construction Types

All wood-framed building options:

Type lll

Exterior walls non-combustible (may be FRTW)

Interior elements any allowed by code, including mass timber
Type V

All building elements are any allowed by code, including mass timber
Types Il and V are subdivided to A (protected) and B (unprotected)
Type IV (Heavy Timber)

Exterior walls non-combustible (may be FRTW OR CLT)

Interior elements qualify as Heavy Timber (min. sizes, no concealed spaces
except in 2021 IBC)




Construction Types

Where does the code allow MT to be used?

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

ICE Block I, RMW Architecture & Interiors, Buehler Engineering,
Bernard André Photography




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)

yr
- : ||a#
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Immge: Perkins + ‘]’




Construction Types

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

Minimum Width by Depth in Inches

Solid Sawn Glulam SCL
(nominal) (actual) (actual)

Framing

Columns 7x7%

Beams 6x10 5x10% 5% x 9%

Columns 6x8 5x 8% 5% x 7%

Beams* 4x6 3X6'/g 3% X 5%

*3” nominal width allowed where sprinklered
See IBC 2018 2304.11 or IBC 2015 602.4 for Details




Construction Types

Type IV min. sizes:

Floor Panels/Decking:

» 4” thick CLT (actual thickness)

» 4” NLT/DLT/GLT (nominal thickness)

» 3” thick (nominal) decking covered with: 1”
decking or 15/32” WSP or 4" particleboard

UL

“_‘
-

Photo: Aitor Sanchez/ Ewing Cole Photo: WoodWorks



Construction Types

Type IV min. sizes:
Interior Walls:

» Laminated construction 4” thick

» Solid wood construction min. 2 layers of 1”
matched boards

» Wood stud wall (1 hr min)
» Non-combustible (1 hr min)

Verify other code requirements for FRR (eg.
interior bearing wall; occupancy separation)




Construction Types

Type IV concealed spaces
Can | have a dropped ceiling? Raised access floor?




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

SRR




Construction Types

Type IV concealed space options within 2021 IBC

Option 3:

5/8" Type X gypsum on all mass timber

surfaces within concealed space

Dropped ceiling |




Construction Types

Concealed spaces solutions paper
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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
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https://www.woodworks.org/wp-content/uploads/wood solution paper-
Concealed Spaces Timber Structures.pdf



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf

Construction Types

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

Image: Christian Columbres Photography



Construction Types

Allowable mass timber
building size for group B
occupancy with NFPA 13
Sprinkler

Type lll: 6 stories

'.‘.. -
Credit: Christian Columbres Photography

Type V: 4 stories

Credit: Ema Peter

Type |V: 6 stories



Construction Types New Options in 2021 IBC
Allowable mass timber building size for

group B occupancy with NFPA 13

Office — 270 ft. .
Assembly (18 stories) Sprl nkler
Residential —
Office 180 ft
Mercantile Assembly (12 stbries)
(12 stories) — Residential —
Office —85ft.
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

CLT char depth

Original CLT depth

Credit; David Barber, ARUP.



Key Early Design Decisions

Construction type influences FRR

| ADLE DU |
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS

TYPE I TYPE IV
A B e

Primary stmictural frame’ (see Section 202) - ' ek 0 g

BUILDING ELEMENT

Bearing walls
Exteriors! 3 2 1 0 2
Intenor 3* 23 1 0 1 0

Nonbearing walls and partitions See Table 705.5
Exterior

Nonbearing walls and partitions s
Interior” 0 0 0 0 Section

2304.11.2

Floor construction and associated secondary
structural members (see Section 202)

Roof construchion and associated secondary
structural members (see Section 202)

Source: 2021 IBC



Key Early Design Decisions

Fire-Resistance 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 Common Floor Span Ranges*
Single Span Multi-Span
3plyCLT (4 1/8") 10to 131t 12t0 151t
5plyCLT (67/8") 1510 181t 18t0 211t
4" SCLCLT 10to 131t 12t0 15ft
6" SCLCLT 1410 181t 17to 211t
2x4 NLT/DLT (31/2") 10to 121t 12to 141t
2x6 NLT/DLT (5 1/2") 15t0 17t 17t0 20 ft
31/8"GLT 9to11ft 10to 13ft
51/8"GLT 1410 16t 16t0 191t

*Examples from efficient framing layouts in business, educational
and residential occupancies. NOT for final design. Allowable spans
depend on loading, grade and layup of panel, and performance




Key Early Design Decisions
Construction type influences FRR

* Type IV-HT Construction
* (minimum sizes: Section 2304.11)

« Other than type IV-HT: Demonstrated fire resistance

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

; -3
s ‘é}

Fire Testing o
HG(,‘T Laboratory

Toung Lobrery
T
TEST REPORT Page d ol 3

Amaerican Wood Councl

INTERNATIONAL

BUILDING CODE"



Construction type influences FRR

Which Method of Demonstrating FRR of MT is Being Used?
» Calculations in Accordance with IBC 722==»NDS Chapter 16

» Tests in Accordance with ASTM E119

Credit: Urban One

Unexposed surface

==\ ),//;A::\\\\

Solid wood with Char zone
full strength

Fire exposed surface




FRR Design of MT

NDS Chapter 16 includes calculation of fire resistance of NLT, CLT, Glulam,
Solid Sawn and SCL wood products




FRR Design of MT

Nominal char rate of 1.5”/HR is recognized in
NDS. Effective char depth calculated to account 2
for duration, structural reduction in heat-affected &

zone
Credit:'ﬁaup
Table 16.2.1A Char Depth and Effective Char Table 16.2.1B Effective Char Depths (for CLT
De or fan= 1.5 in./hr.
il e with B.=1.5in./hr.)
Char Effective Char Required Effective Char Depths, a .,
Required Fire Depth, Depth, . :i“’ ___ (in) .
Resistance i Burr n {]lll:l.}]lte lamination thicknesses, hiw (in.)

(hr.) (in.) (in.) : si8 | 34| s | 1 |1-14] 1238 | 112134 2
1-Hour 1.5 | 8 1-Hour | 22 (22| 21 (20|20 19 |18 |18/ 18
1%-Hour 7.1 25 1%-Hour | 34 [32] 31 |30/29 | 28 |28 |28 | 26
2.Hour 2.6 192 2-Hour | 44 [43| 41 |40 39| 38 |36 |36 | 36




FRR Design of MT

Tested FRR of Exposed MT:
Many successful Mass Timber ASTM E119 fire tests have been completed

by industry & manufacturers
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WoodWorks Inventory of Fire Tested MT Assemblies

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



https://www.woodworks.org/resources/fire-design-of-mass-timber-structural-members/
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Fire Design of Mass Timber
Structural Members

Demonstrating Fre-Resistance Ratings of Mass Timber Products

Sourtes of FER Regursments

A

&
g’c -
Trinity University Dicke Hall + Business and Humanities District
Lake Flato Architects / Datum Engineers
Robert Benson Photography

AP A s 090




Outline

» Structural Grid




Structural Grid

Grids & Spans

» Consider Efficient Layouts
» Repetition & Scale

» Manufacturer Panel Sizing

» Transportation




Key questions affecting structural layout:

Size limitations based on manufacturing and transportation: CLT Panel

Credit: TimberLab



Structural Grid

Member Sizes

» Impact of FRR on Sizing

» Impact of Sizing on Efficient Spans

» Consider connections — can drive member

izing B P S

— | —tem | .

0 HR FRR: Consider 3-ply Panel
» Efficient Spans of 10-12 ft

. . . Platte Fifteen, D - CO

» Grids of 20x20 (1 purlin) to 30x30 (2 purlins) 3030 Grid, 2 purline per bay
. 3-ply CLT

may be efficient image: 1C Buck



Structural Grid

Member Sizes
» Impact of FRR on Sizing
» Impact of Sizing on Efficient Spans

» Consider connections — can drive member
sizing

1 or 2 HR FRR: Likely 5-ply Panel
» Efficient spans of 14-17 ft

Clay Creative, Portland, OR

» Grids of 15x30 (no purlins) to 30x30 (1 purlin) 30x30 Grid, 1 purlin per bay

2x6 NLT
may be Eff|C|ent Image: Mackenzie



Key Early Design Decisions

Why so much focus on panel thickness?




Typical MT Package Costs

m Project Overhead
m Labor
Material

B Equipment

Source: Swinerton



Typical MT Package Costs
m Project Overhead

m Labor

B Equipment

Panels are the biggest part of the biggest piece of
the cost p|e Source: Swinerton




Outline

» Connections




Connections

Many ways to demonstrate connection fire protection:

Photo: Josh Partee ' Photo: Christian Columbres



Connections

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

-




Connections

Connection FRR and beam reactions could impact required beam/column
sizes

Photos: Simpson Strong-Tie




Key Early Design Decisions

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

G
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Connections

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




GUIDES, MANUALS & INVENTORIES

WoodWorks Index of
Mass Timber Connections

A compilation of connections
used in mass timber construction

Platte Fifteen / OZ Architecture / KL&A Engineers & Builders
Photo Alan Ferrin
https://www.woodworks.org/resources/index-of-mass-timber-connections/
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Y Penetrations & Firestopping
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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

Code options for firestopping through penetrations = /i_

714.4.1.1 Fire-resistance-rated assemblies. Through pene-
trations shall be protected using systems installed as tested in
the approved fire-resistance-rated assembly.

714.4.1.2 Through-penetration firestop system. [firougl
penetrations shall be protected by an approved penetration
firestop system installed as tested in accordance with ASTM
E&14 or UL 1479, with a minimum positive pressure differ-

ential of 0.01 inch (2.49 Pa) of water and shall have an F rai-
ing of not less than the required fire-resistance rating of the

wall penetrated.




Penetrations & Firestopping

Option 1: MT penetration firestopping via tested products

Photos: AWC/FPInnovations



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

Fire stopping provided
around through-penetrating
item, up to an appropriate
depth/thickness to account
for anticipated/calculated
charring of mass timber

Photos: AWC/FPInnovations/Hilti
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Penetrations & Firestopping
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Inventory of Fire Tested Penetrations in MT Assemblies
£ WoodWorks™

Table 3: North American Fire Tests of Penetrations and Fire Stops in CLT Assemblies
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Penetrations & Firestopping

Option 2: MT penetration firestopping of penetrations via engineering
judgement details (contact firestop manufacturer)

SECTION A-A
e

F-RATING = 1-HR. OR 2-HR. {SEE NOTE NO. 3 BELOW)

CLT-0-00

CROSS-SECTIONAL VIEW
e

[l
_fﬂ

a—

MY
T

I oW
i
1. =PLY CROSS LAMINATED TIMBER FLOOR ASSEMBLY (MINIMUM 3° THICK) (1-HR. FIRE-RATING). %{ ‘ K Jj ‘ | k )
il L__

2. HILTI CFS-DID FIRESTOP DROP-IN DEVICE INSERTED INTO OPENING (SEE TABLE BELOW) AND SECURED

TO TOP SURFACE OF CROSS LAMINATED TIMBER FLOOR ASSEMBLY WITH THREE 14~ x 17 LONG STEEL 3
WOOD SCREWS WITH WASHERS.
3, MINIMUM 3" THICKNESS MINERAL WOOL [MIN. & PCF DENSITY) TIGHTLY PACKED, AND FLUSH WITH TOP 1. MASS TIMBER WALL ASSEMBLY (MINIMUM 12" THICK) (1-HR. OR 2-HR. FIRE-RATING).
1‘:: Eﬂj_n:ltﬂ HF{H::‘-I:E gFﬁmmEm ﬁmuuusmmc:ﬁm o Ace e AND 2. MAXIMUM 2" NOMINAL DIAMETER PVC PLASTIC PIPE (SCH 40).
- DMMCUOATE SEALANT, 3. MINIMUM 4" THICKNESS MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED AND
COMPLETELY FILLING SPACE BETWEEN CF5-DID FIRESTOP DROP-IN DEVICE AND PERIPHERY OF RECESSED TO ACCOMMODATE SEALANT.

OPENING.
5, MINIMUM 1" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT BETWEEN CFS-DID FIRESTOP 4, MINIMUM 3/4" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT.
DROP IN DEVICE AND PERIPHERY OF OPENING.



Penetrations & Firestopping

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

Hole diameter \

N\

\

(- ———
-




Outline

» MEP Layout and Integration




MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
» MEP fully exposed with MT structure, or limited exposure?
» Also consider acoustic impacts of MEPF routing




MEP Layout & Integration

Smaller grid bays at central core (more head height)

» Main MEP trunk lines around core, smaller branches in exterior bays

‘ 7/

'-

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

. ﬂ‘_/” .
Pedit: WoBdWork -'/‘:' A



MEP Layout & Integration

In penetrations through MT framing
» Requires more coordination (penetrations)
» Bigger impact on structural capacity of penetrated members

» Minimal |mpact on head helght

2 e
4




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 & Builders




MEP Layout & Integration

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

Credit: Ema Peter/MGA



MEP Layout & Integration

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

» Acoustic impacts: rely more on topping




MEP Layout & Integration

In raised access floor (RAF) above MT

» Aesthetics (minimal exposed MEP)
» Acoustic impacts (usually thinner topping req'd)

sz e -1 |

bl 1111 Tl i
' 4 1

RAF NON-RAF

Credit: BOKA Powell



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 opportunity for renovatiqns later
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Credit: Alex Schreyer



Outline

» Lateral Systems




Lateral System Choices

Concrete Shear walls

.y J
Credit: Hacker Architects




Lateral System Choices

Connections to concrete core
» Tolerances & adjustability
» Drag/collector forces




Lateral System Choices

Steel Braced Frame

Photos: Marcus Kauffmannh,-ODF




Lateral System Choices

Connections to steel frame

» Tolerances & adjustability

» Consider temperature fluctuations
» Ease of installation

. l
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T Photo: Marcus Kauffmann, ODF 43



Lateral System Choices

Wood-Frame Shear walls




Lateral System Choices

MT Shear walls

Photo: Alex Sch‘:reyer
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Lateral System Choices

MT Rocking Shear walls

-
Al

. POST-TENSIONING ANCHORAGE

GRAVITY BEAM-TO-COLUMN PINNED GLULAM COLLAR
CONNECTION BEAM AND BOUNDING

‘} ¥ COLUMN CONNECTION

NDING GLULAM - . A -
2&{,:"56 5o f '*J CLT WALL PANELS
U-SHAPED FLEXURAL PLATE ——t—al] ! , CLT FLOOR-TO-WALL
ks " CONNECTION
CLT FLOOR PANELS OVER ——= M
B iy - ' G- CLT SHEARWALL SPLICE
GLULAMCOLLAR BEAMS ' HIGH-STRENGTH POST-
TENSIONED THREAD BAR
ROCKING TOE DETAIL
«— CONCRETE BASE
ELEVATION - POST-TENSIONED ROCKING WALL (STATIC STATE)
Image: KPFF

Photo: WoodWorks



Lateral System Choices

Timber Braced Frame

Credit: Alex Schreyer| s



Lateral System Choices

Prescriptive Code Compliance

Concrete Shear walls
Steel Braced Frames 5091 SDPWS
Light Wood-Frame Shear walls ASCE 7-22

CLT Shear walls
CLT Rocking Walls
Timber Braced Frames
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Outline

» Acoustics



Acoustics & Sound Control

Air-Borne Sound:

Sound Transmission Class (STC)

» Measures how effectively an assembly isolates air-borne sound and
reduces the level that passes from one side to the other

» Applies to walls and floor/ceiling assemblies
_I | | L

Airborne

sound g
source '\ Transmission
— > through wall

£

\\ =

Separating assembly




Acoustics & Sound Control

Structure-Borne Sound:

Impact Insulation Class (11C)

» Evaluates how effectively an assembly blocks impact sound from
passing through it

» Only applies to floor/ceiling assemblies

dB



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):

BUILDING
CODE

» Walls, Partitions, and Floor/Ceiling Assemblies

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




Acoustics & Sound Control

MT: Structure Often is Finish

. BF
Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: Kaiser + PATH




Acoustics & Sound Control

TABLE 1:

Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating liIC Rating
3-ply CLT wall* 3.07" 33 MN/A
5-ply CLT wall* 6.875" 38 MN/A
&-ply CLT floor® 5.18758" 39 22
5-ply CLT floor*
7-ply CLT floor? 9.65° 44 30

3-1/2" bare NLT 24 bare NLT
2%4 NLT wall® . . /A
. wa 4-1/4" with 3/4" phywood 29 with 3/4" plywood /
5-1/2" bare NLT 22 bare NLT
2%6 NLT wall® . : MN/A
“ " 6-1/4" with 3/4" plywood 31 with 3/4* plywood /
2x6 NLT floor + 1/2° plywood? 6" with 1/2" plywood 34 33

Source: Inventory of Acoustically-Tested Mass Timber Assemblies, WoodlWorks’




Acoustics & Sound Control

Concrete Slab: CLT Slab:

6" Thick 6-7/8" Thick



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

Image credit: Christian Columbres



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

Connection type

Assembly description
and connection details

Connection style
(concealed shown)
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Keys to Mass Timber Success:

Know Your WHY

Design it as Mass Timber From the Start
Leverage Manufacturer Capabilities
Understand Supply Chain

Optimize Grid =
Take Advantage of Prefabrication & Coordination - =
Expose the Timber »
Discuss Early with AHJ

Work with Experienced People
Let WoodWorks Help for Free

Photo Credit: Hacker Architects, Jeremy Bittermann



Questions? Ask us anything.

Hamid Kaboli, PhD, PE

Regional Director — CA-South, AZ, NM
(858)800-2233
Hamid.Kaboli@woodworks.org

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

WOODWORKS
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