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Learning Objectives

1. Discuss allowable construction types, occupancies, 
and building heights and areas for wood-frame mid-
rise construction per the International Building Code. 

2. Examine a variety of floor-to-exterior wall details for 
use in wood-frame, Type III construction and discuss 
code compliance paths and approval rationale for 
each. 

3. Discuss code-permitted shaft wall and fire wall 
construction materials and fire-resistance 
requirements, and review common details for each. 

4. Consider code provisions for corridor and balcony fire-
resistance protection, and identify details that 
accommodate these requirements while maximizing 
wood use. 



Outline

• Need for Mid-Rise Construction (Urban 
Densification)

• Mid-rise Building Types/Configurations
• Maximizing Height & Area
• Fire Ratings & Requirements
• Structural Design & Detailing Considerations
• Shrinkage Considerations & Detailing
• Acoustic Requirements & Detailing
• Common Floor to Wall Detailing
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Need for Sustainable Multi-Family & Mixed Use Structures

Increase 
Environmental 
Responsibility

Economically Meet 
Urban Housing Needs

These 2 items don’t need to be in opposition-
Wood framing helps them work together!



Why Wood?

Using Wood Helps Reduce Your Environmental Impact

Wood Products Play a Significant Role in Modern Economy

Wood Costs Less

Wood is Versatile

Wood Meets Code

Wood is Durable

Wood is Renewable
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Wood Mid-Rise Construction

How many stories can be wood framed in the IBC?

Photo credit: Matt Todd & PB Architects
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Mid-Rise vs. High-Rise Definition – IBC 202
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Podium

Benefits:
• Increased number 

of stories
• Accommodates 

Mixed-use 
occupancies

• Most expensive 
but can allow 
increased density

Multiple stories of wood over an elevated concrete 
deck



Podium

4 stories of residential over podium (parking or retail) 
• 60-80 units/acre

Inman Park Condos, Atlanta, GA
Davis & Church



Podium

5 stories over retail
• 100-120 units/acre

AvalonBay Stadium, Anaheim, CA
VanDorpe Chou Associates

Inman Park Condos, Atlanta, GA
Davis & Church



Mezzanine & Podium

5 stories with mezzanine + residential podium
• 125-145 units/acre

120 Union, San Diego, CA
Togawa Smith Martin



Outline

• Need for Mid-rise Construction (Urban Densification)
• Mid-rise Building Types/Configurations
• Maximizing Height & Area

1. Construction Types
2. Tabulate Areas & Stories
3. Allowable increases
4. Mezzanine & Special Design Provisions

• Fire Ratings & Requirements
• Structural Design & Detailing Considerations
• Shrinkage Considerations & Detailing
• Acoustic Requirements & Detailing
• Common Floor to Wall Detailing
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Mid-Rise Construction Types

Type III
• Exterior walls non-combustible
• Interior elements any allowed by code

Type V
• All building elements are any allowed by code

Types III and V can be subdivided to A (protected) or B 
(unprotected)

Type IV (Heavy Timber)
• Exterior walls non-combustible
• Interior elements qualify as Heavy Timber

More on fire ratings a little later…



IBC Building Valuation Data
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Heights and Areas – IBC Table 503
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Height Modification – IBC 504

IBC 504.2   Where a building is equipped throughout with an 
approved sprinkler system…
§ maximum height is increased by 20 feet 
§ maximum number of stories is increased by one
§ does not apply if using NFPA 13R sprinkler

Can be combined w/ frontage area increase - 506.2

Can be combined w/ sprinkler area increase - 506.3

• EXCEPT for I-2 occupancy of Type IIB, III and V 
construction and H occupancies or where sprinklers are 
used as substitution for 1hr fire resistance.
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Maximum Building Area – 506.4

Single Occupancy Area determination
§ Two stories above grade:

– Maximum Building Area  =  Aa x 2
§ Three stories or more above grade: 

– Maximum Building Area  =  Aa x 3
§ No Story shall exceed Aa 

Exceptions 
§ Unlimited area buildings
§ Buildings with NFPA 13R sprinkler system

Aa – Allowable Area PER STORY
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Considered separate buildings above and below for purposes 
of area calculations if:
• overall height is still limited to min of either building
• 3hr rated horizontal assembly
• Building below is one story above grade 
• Building below is Type 1A with sprinklers 
• Enclosures penetrating horizontal assembly are 2hr rated
• occupancy above is A, B, M, R or S
• occupancy below is A, B, M, R or S-2

Horizontal Building Separation – 510.2

The Flats at ISU, Normal, IL
OKW Architects
Precision Builders & Associates



IBC Podium Provisions

Special Provisions for Podiums in IBC 2012 510.2
Increases allowable stories… not allowable building height 

5 story Type III Building 5 story Type III Building
On Top of a Type IA Podium

Ty
pe

 IA

3Hr



Evolution of IBC Mixed-Use Podium

IBC Provisions for Mixed-Use podium have been evolving.

IBC 2006 2009 2012 2015

Section 509.2 509.2 510.2
Upper 
Occupancy

A, B, M, R or S

Lower 
Occupancy

S-2
Parking

A, B, M, R or S-2 
Parking

Any Except 
H

Podium 
Height

1 Story Multi-
StoryTy

pe
 IA

3Hr

2015 IBC will allow multiple podium stories above grade.



Parking Beneath Group R – IBC 510.4

Possibility of a Type IV podium where number 
of stories starts above parking when:

• Occupancy above is R and below is S-2
• Lower floor is open Type IV parking 

with grade entrance
• Horizontal assembly between 1st and 

2nd floor shall be
§ Type IV
§ Have 1 hr fire resistance rating 

when sprinklered
§ Have 2 hr fire resistance rating 

when not sprinklered
• Overall height is still limited to 

occupancy

5 story Type III Building
On Top of a Type IV

Ty
pe

 IV

2Hr



Case Study: Horizontal Separation

Galt Place Apartments

Location: Galt, CA
Mixed Use Residential over 
Retail and Parking
Architect: Applied Architecture



Sloped Sites

Seattle, WA
PB Architects

Fashion Valley, CA
AvalonBay Communities 

Fashion Valley, CA
AvalonBay Communities 



Mixed Use Occupancy

Located at woodworks.org – design tools – online 
calculators – Heights and Areas Calculator



PQZX)*+,-)*+14+"/&13)8++,

B8$%&$O&")/+.)3."")!+A'&+$-h)AAAM$A7M+.(

http://www.awc.org


Outline

• Need for Mid-rise Construction (Urban Densification)
• Mid-rise Building Types/Configurations
• Maximizing Height & Area
• Fire Ratings & Requirements

• Overview
• Exterior Walls
• Fire Walls
• Fire Barriers
• Fire Partitions
• Shaft Walls
• Corridors
• Balconies

• Structural Design & Detailing Considerations
• Shrinkage Considerations & Detailing
• Acoustic Requirements & Detailing
• Common Floor to Wall Detailing
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Exterior Walls - FSD

Basic assumption is that fires begin at the interior and 
rated wall assemblies are not required from the exterior 
unless close to another structure. 

Interior

Exterior

Fire 
Protection on 
Inside of 
Building



Exterior Walls (IBC 705)

705.5 Fire Resistance Ratings: Exterior walls shall be fire-resistance rated in 
accordance with Tables 601 and 602 and this section. The required fire-
resistance rating of exterior walls with a fire separation distance of greater than 
10 feet (3048 mm) shall be rated for exposure to fire from the inside. The 
required fire-resistance rating of exterior walls with a fire separation distance of 
less than or equal to 10 feet (3048 mm) shall be rated for exposure to fire from 
both sides.

Interior

Exterior

X < 10’

Lo
t L

in
e

Table 601 & 602



Exterior Walls – Vertical Offsets

No less than 
Same rating 
as wall above

Exterior wall

Exterior wall

There is no requirement for an exterior wall to 

extend to the foundation in a stepped building. 

Posts, beams or 
walls, that support a 
rated exterior wall 
must be fire –
resistance rated not 
less than the rating 
of the supported 
wall (IBC  704.1 )



2"HOUR EXTERIOR WALL

FRAMING AT 16" O.C.. MIN. 2 X 4

1 LAYER 5/8" FIBERGLASS MAT GYPSUM SHEATHING

STRUCTURAL WOOD PANEL(S)
WHERE REQUIRED FOR SHEAR

2"HOUR RATING PER UL DESIGN NO. U371

EXTERIOR CEMENT PLASTER, MIN. THICKNESS
3/4" TO FACE OF LATH

MIN. 3" THICK MINERAL
WOOL BATT INSULATION

2 LAYERS 5/8" TYPE 'X' GYPSUM
BOARD AT INTERIOR CONDITIONS

EXTERIOR CEMENT PLASTER OVER FIBERGLASS MAT GYPSUM
SHEATHING AT EXTERIOR CONDITIONS

Exterior Walls - Asymmetry

Common issues with 
tested assemblies:

• Assembly Asymmetry-
separate assemblies for 
each side
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Fire Walls – Structural Stability

706.2 Structural Stability: 
Fire walls shall have sufficient 
structural stability under fire 
conditions to allow collapse of 
construction on either side 
without collapse of the wall for 
the duration of time indicated 
by the required fire-resistance 
rating or shall be constructed 
as double fire walls in 
accordance with NFPA 221. 



2 HR Fire Wall– Type V

2"HOUR FIRE WALL ASSEMBLY

2 1/2" METAL STUDS AT 24" O.C.

2 LAYERS 5/8" TYPE 'X' GYP. BD. ON EACH SIDE OF METAL STUDS

WOOD STRUCTURAL PANELS WHERE REQUIRED FOR SHEAR

2"HOUR RATING  PER GA FILE NO. WP 1548

WOOD STUD WALLS ON EITHER
SIDE OF FIRE WALL

A
IR

 G
A

P

0'
 " 

1"

A
IR

 G
A

P

0'
 " 

1"

INTERIOR OR EXTERIOR FINISH AS REQUIRED

BATT INSULATION (OPTIONAL)

http://www.usgdesignstudio.com/wall-
selector.asp?framingType=18708&bldgSystem=
18620

CAD & Revit Details: www.woodworks.org

http://www.usgdesignstudio.com/wall-selector.asp?framingType=18708&bldgSystem=18620
http://www.woodworks.org


Fire Barriers – IBC 707

Supported by assembly of equal 
or greater fire resistance (with 
exceptions when required  for 
separating incidental use areas in 
type IIB, IIIB and VB construction)
Commonly used in:
• Shaft enclosures
• Interior exit stairway
• Exit stairway enclosures
• Exit passageways
• Incidental uses (IBC 509)
• Occupancy separations
• Atriums
• Creating separate fire areas



Shaft Walls

705.5: Continuity: 
• Extend and attach to foundation to 

floor/roof
• Through concealed spaces
• Joints and voids shall comply with 

sections 707.8 and 707.9

713.4 Fire-Resistance Rating:
• Not less than 2 hours (4 stories or 

more)
• 1 hour (less than 4 stories)



Wood Framed Shaft Walls

Using wood framed shaft walls can:
• Eliminate lateral load considerations associated with attaching 

wood diaphragms to concrete or masonry shaft walls (SDPWS 
4.1.5)

• Eliminate differential shrinkage at floor to wall transition
• Eliminate different construction trades in building during 

construction
• Reduce costs
• Improve schedule
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Shaft Wall Details

FRT Floor 
sheathing

2x studs with GWB 
each side as required 

for fire rating

Joist hanger
16”

Blocking and 
ledger as 
required

Typical floor 
sheathing

Floor 
Bm

Floor 
joist
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Outline

• Need for Mid-rise Construction (Urban 
Densification)

• Mid-rise Building Types/Configurations
• Maximizing Height & Area
• Fire Ratings & Requirements
• Structural Design & Detailing Considerations
• Shrinkage Considerations & Detailing
• Acoustic Requirements & Detailing
• Common Floor to Wall Detailing



Structural 
• Direct bearing/ no add’l

hardware
• May require load transfer 

blocking for concentrated loads 
from above

• Wall sole plate and floor 
sheathing crushing may need to 
be considered

Constructability
• Framing can be completed before 

drywall and insulation are 
installed

• Common length studs

Platform Framing



Semi-balloon Framing

Structural 
• Additional hardware/no direct 

bearing
• No load transfer blocking req’d
Rated Assemblies
• May accommodate continuity 

in exterior walls in Type III 
construction

Constructability
• Framing can be completed 

before drywall and insulation 
are installed

• Custom length studs
• Can help minimize building 

shrinkage



Shear Wall Framing Considerations

Typical Floor Plan Shear Wall Layout
Indicates wood 
sheathed shear 
wall
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PT Sole Plate vs FRT Continuity

In type III construction with FRT studs, what happens where 
the sole plate is in contact with concrete?

• FRTW is required

• PT wood is required

FRT contains about 10x 
borate compound found in 
PT (borate is water soluble)

Can specify a product 
tested to do both 



Outline

• Need for Mid-rise Construction (Urban 
Densification)

• Mid-rise Building Types/Configurations
• Maximizing Height & Area
• Fire Ratings & Requirements
• Structural Design & Detailing Considerations
• Shrinkage Considerations & Detailing

• Concepts
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• Recommendations
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• Common Floor to Wall Detailing



IBC 2012 on Shrinkage

2304.3.3  Shrinkage.  Wood walls and bearing 
partitions shall not support more than two 
floors and a roof unless an analysis satisfactory 
to the building official shows that shrinkage of 
the wood framing will not have adverse effects 
on the structure or any plumbing, electrical or 
mechanical systems, or other equipment 
installed therein due to excessive shrinkage or 
differential movements caused by shrinkage.  
The analysis shall also show that the roof 
drainage system and the foregoing systems or 
equipment will not be adversely affected or, as 
an alternative, such systems shall be designed 
to accommodate the differential shrinkage or 
movements.
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Wider & Thicker --- NOT Taller

Shrinkage in lumber expected ACROSS the grain.
Longitudinal shrinkage is negligible.

Basic Wood Shrinkage Theory



Basic Wood Shrinkage Theory



Zone of Movement

Shrinkage occurs 
primarily in 
horizontal members 
• Wall plates
• Floor/rim joists

Be aware of 
cumulative
shrinkage.



Comprehensive Shrinkage Estimation

For MC between 6 to 14% the shrinkage formula is:

( )[ ]iFTi MMCDS -=

Calculating Shrinkage

S = shrinkage (in inches)

Di = initial dimension (in inches)

CT / CR= dimension change coefficient, tangential/radial direction

CT = 0.00319 for Douglas Fir-Larch
CT = 0.00323 for Hem-Fir
CT = 0.00263 for Spruce-Pine-Fir
CT = 0.00263 for Southern Pine

MF = final moisture content (percent)

Mi = initial moisture content (percent)



Minimizing Shrinkage

Semi-balloon framing 
• incorporates floor framing 

hanging from top plates 
• Eliminates tangential 

shrinkage in zone of 
movement 

• Floor framing doesn’t 
contribute to overall building 
shrinkage

Non-standard stud lengths and 
increased hardware 
requirements are a result.
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Door and Window Considerations

Sealant joint sized to 
allow shrinkage of 
wood frame and 
expansion of brick 
(typically ¼” to ½” per 
floor)



Façade Considerations - Resources

Brick Industry Association– www.gobrick.com

http://www.gobrick.com
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Shrinkage Mitigating Detailing Tips

Best practices to mitigate distress to finishes arising 
from cumulative differential movement:

• Be acutely aware of the fact that there will be 
differential movement

• Address it in detailing and specifications
• Consider where distress will occur
• Provide details to relieve or avoid it

Architects: Cooper Carry & 
The Preston Partnership        
Photo: Aerial Photography 
Inc.
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Building Acoustics Overview

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 

Structure-borne sound:
• Impact Insulation Class 

(IIC)
Evaluates how effectively an 
assembly blocks impact sound 
from passing through it



Acoustically Rated Assemblies

Many available free online STC & IIC rated 
assembly charts (USG, GP, others)



Acoustically Rated Assemblies
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Walls – Staggered and Single Stud

After double stud 
construction, the next best 
solutions are staggered and 
single stud.

Photos: Root Graphics (l); Arch Wood Protection



One of Many Performance Goals

University of Washington Student Housing
Seattle, WA
Architect: Mahlum
This five-building project includes a strategic 
combination of staggered and double stud walls to 
minimize sound transmission. Photo: Benjamin Benschneider
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Exterior Walls – Intersecting Floors

Untreated 
or FRT

FRT Wood

Legend

Floor sheathing
FRT sheathing

Rationale for detail approval:
• Intersection of rated assemblies 

(wall & floor) considered sufficient

Type III Construction – 2 HR Wall, 1 HR Floor
Typical Platform Framing

Rim joist

Considerations:
• Shrinkage in 

rim, floor 
joists, wall 
plates 



Exterior Walls – Intersecting Floors

Untreated 
or FRT

FRT Wood

Legend

Floor sheathing
FRT sheathing

Rationale for detail approval:
• Membranes on both side of wall provide fire 

resistance via their approved assembly; at 
floor cavity, ceiling provides 1 hour, 1 layer of 
blocking provides 2nd hr through char 
calculations

Type III Construction – 2 HR Wall, 1 HR Floor
Typical Platform Framing

Rim joist

Blocking between 
floor joists

Considerations:
• Shrinkage in 

rim, floor 
joists, wall 
plates 



Exterior Walls – Intersecting Floors

Untreated 
or FRT

FRT Wood

Legend

Floor sheathing
FRT sheathing

Rationale for detail approval:
• Membranes on both side of wall provide fire 

resistance via their approved assembly; at 
floor cavity 2 layers of blocking provide 2 hr
protection through char calculations

Type III Construction – 2 HR Wall, 1 HR Floor
Typical Platform Framing

Rim joist

Blocking between 
floor joists

Considerations:
• Shrinkage in 

rim, floor 
joists, wall 
plates 



Exterior Walls – Intersecting Floors

Floor sheathing

FRT sheathing

Joist hanger

Untreated 
or FRT

FRT Wood

Legend
Type III Construction – 2 HR Wall, 1 HR Floor

Semi-Balloon Framing

Rationale for detail approval:
• Intersection of rated 

assemblies (wall & floor) 
considered sufficient

Untreated



Exterior Walls – Intersecting Floors

Floor sheathing

FRT sheathing

Blocking Joist hanger

Untreated 
or FRT

FRT Wood

Legend
Type III Construction – 2 HR Wall, 1 HR Floor

Semi-Balloon Framing w/Add’l Fire Protection

Rationale for detail approval:
• Ceiling membrane 

provides 1 hr protection; 
Blocking in wall provides 
2nd hr through char 
calculations

Untreated
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Exterior Walls – Intersecting Floors

Floor sheathing

FRT sheathing

Blocking

Top flange
Joist hanger

Untreated 
or FRT

FRT Wood

Legend
Type III Construction – 2 HR Wall, 1 HR Floor

Semi-Balloon Framing w/Add’l Fire Protection

Rationale for detail approval:
• Ceiling membrane 

provides 1 hr protection; 
1 layer of wall membrane 
provides 2nd hr

Untreated
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Exterior Walls – Intersecting Floors

Floor sheathing

FRT sheathing

Top flange Joist hanger 
approved to span 2 layers GWB

Untreated 
or FRT

FRT Wood

Legend
Type III Construction – 2 HR Wall, 1 HR Floor

Semi-Balloon Framing w/Add’l Fire Protection

Rationale for detail approval:
• Membranes on both side 

of wall provide fire 
resistance via their 
approved assembly

Untreated



Point #1 of Interpretation: 
Continuity of 2h fire rating
•

•

Floor sheathing

FRT sheathing

Blocking

(2) 2x flat blockingUntreated 
or FRT

FRT Wood

Legend

Type III Construction – 2 HR Wall, 1 HR Floor
Platform Framing w/Top Chord Bearing

Should specify truss 
web holdback (3/4” 

min.) to allow 
gypsum installation

Exterior Walls – Intersecting Floors

Rationale for detail 
approval:
• Membranes on 

both side of wall 
provide fire 
resistance via their 
approved assembly; 
at floor cavity 
ceiling membrane 
provides 1 hr; 1 
layer of wall 
membrane provides 
2nd hr

Untreated



Point #1 of Interpretation: 
Continuity of 2h fire rating
•

•

Floor sheathing

FRT sheathing

(2) 2x flat blocking

Exterior Walls – Intersecting Floors

Type III Construction – 2 HR Wall, 1 HR Floor
Platform Framing w/Top Chord Bearing

Should specify truss 
web holdback (1-

1/2” min.) to allow 
gypsum installation

Rationale for detail 
approval:
• Membranes 

on both side of 
wall provide 
fire resistance 
via their 
approved 
assembly

Untreated 
or FRT

FRT Wood

Legend

Untreated



Point #1 of Interpretation: 
Continuity of 2h fire rating
•

•

Floor sheathing

FRT sheathing

Blocking

(2) 2x flat blocking

Type III Construction – 2 HR Wall, 1 HR Floor
Platform Framing w/Top Chord Bearing

Should specify truss 
web holdback (3/4” 

min.) to allow 
gypsum installation

Exterior Walls – Intersecting Floors

Rationale for detail 
approval:
• Membranes on 

both side of wall 
provide fire 
resistance via their 
approved assembly; 
at floor cavity 
blocking in wall 
provides 1 hr; 1 
layer of wall 
membrane provides 
2nd hr

Untreated 
or FRT

FRT Wood

Legend

Untreated



Point #1 of Interpretation: 
Continuity of 2h fire rating
•

•

Floor sheathing

FRT sheathing

Blocking

Type III Construction – 2 HR Wall, 1 HR Floor
Platform Framing w/Top Chord Bearing

Exterior Walls – Intersecting Floors

Rationale for detail 
approval:
• Membranes on 

both side of wall 
provide fire 
resistance via their 
approved assembly; 
at floor cavity 
blocking in wall 
provides 1 hr; 1 
layer of wall 
membrane provides 
2nd hr

Untreated 
or FRT

FRT Wood

Legend

Untreated

Top flange
truss hanger



Type III Construction Detail Examples

What is being enforced in jurisdictions you 

are working in?
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Course Description

Cross laminated timber (CLT) is an engineered wood 
building system designed to complement light- and 
heavy-timber framing options. Because of its high 
strength and dimensional stability, it can be used as 
an alternative to concrete, masonry and steel in 
many building types. This presentation will introduce 
CLT with a series of project examples that 
demonstrate its use and associated benefits in a 
range of applications. Information on manufacturing, 
specification and code-related considerations will 
also be discussed. 



Learning Objectives

1. Review completed CLT projects that demonstrate a 
range of applications and system configurations.

2. Discover how CLT can be used under current and 
future building codes and standards.

3. Discuss benefits of using CLT in place of concrete and 
steel, including structural versatility, prefabrication, 
lighter carbon footprint and reduced labor costs.

4. Discuss the fire characteristics of CLT, including the 
benefits of charring, current seismic approaches that 
can be used for CLT buildings, and how the acoustic 
and moisture performance of CLT assemblies can 
inform the design of a project.
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• What is CLT?
• Mass Timber
• The Appeal
• History
• Availability

• Using CLT
• Project Examples
• Best applications
• Cost effective design
• Building Codes and Standards
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Mass timber is a 
category of framing 
styles often using small 
wood members formed 
into large panelized 
solid wood construction 
including CLT, NLT or 
glulam panels for floor, 
roof and wall framing

Mass timber
What is it?



Mass timber appeal

Primary drivers
Construction speed & efficiency

Construction site constraints – urban infill
Innovation/aesthetic

Secondary drivers
Carbon reductions

Structural performance – light weight
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CLT Composition



Lumber in clt is finger jointed
Typically not edge glued

Cross laminated timber



Mass timber products
Cross-laminated timber (cLT)

3-ply 3-layer

9-ply 9-layer

5-ply 5-layer 

7-ply 7-layer

Common clt layups
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Bullitt center
Seattle, wa

Photo Credit:  bullitt center



Bullitt center
Seattle, wa

Building info:
Office building
4 stories mass timber over 2 stories concrete
52,000 sf
Net zero
Living building challenge certified
Type IV construction
250 yr design life
Completed 2013 Photo Credit: miller hull partnership



Bullitt center
Seattle, wa

Photo Credit: John Stamets

Nail-Laminated Timber Decks Provide:
Maximized Spans, Reduced Number of Columns, More Open Space 

Flexibility, Minimized Structure Depth
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Minimal Waste
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Mass timber appeal
Disaster resilient

Mass Timber Shake Table Test at UCSD

CLT Rocking Shear Wall Concept 
Source: KPFF

Innovative mass timber lateral 
force resisting systems



Mass timber appeal
Disaster resilient

Live blast performance of mass timber testing project on-going
Initial results very promising



Candlewood suites
Redstone arsenal, al

Image Credit: IHG® Army Hotels, Lendlease



Candlewood suites
Redstone arsenal, al

Image Credit: Lend Lease



Candlewood suites
Redstone arsenal, al

Image Credit: Lend Lease & schaefer

• 62,600 sf, 4 story hotel, 92 private 
rooms

• CLT utilized for walls, roof panels, 
and floor panels

• 1,557 CLT Panels; Typical floor panel is 
8’x50’ & weighs 8,000 lbs

• Completed Late 2015
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CLT is Defined – 2015 IBC



ALL WOOD FRAMED BUILDING OPTIONS:

Type III

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 III 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)

Construction types
IBC 602



Mass timber design
Fire resistance

Source: Aitc
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CLT Acoustics

Number of
layers

Thickness (in. ) Assembly type STC IIC

3 3-3/4 to 4-1/2 Wall 32-34 N.A.

5 5-1/3 Floor 39 23

5 5-3/4 Floor 39 24

Measured on field bare CLT wall and floor

Number of
layers

Thickness in. Assembly type FSTC FIIC

3 4-1/8 Wall 28 N.A.

7 8-1/5 Floor N.A 25-30

Sound Insulation of Bare CLT Floors and Walls

Source: US CLT Handbook



Mass timber design
AcousticsCommon mass timber 

floor assembly:
! Finish floor (if applicable)
! Underlayment (if finish 

floor)
! 1.5” to 3” thick 

concrete/gypcrete 
topping

! Acoustical mat
! WSP (if applicable)
! Mass timber floor panels

Image credit: AcoustiTECH
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Structural Flexibility

Photo Credit: APA
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75% Lighter Weight Than Concrete
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Franklin elementary school
Franklin, wv



Franklin elementary school
Franklin, wv

Photo Credit: Pam Wean, MSES Architects
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CLT History Timeline

1990 2000 2005 2010 2015

Significantly 
increased use 

in Europe

• 2010 – 1st

Production
• 2011- PRG320
• 2011 -Canadian 

Handbook
• 2013 – US 

Handbook
interest 
began

.3 million m3

of built CLT 
projects

Recognized 
in 2015 IBC

Austria 
industry-

academia joint 
research

.6-1 million 
m3 of built 

CLT projectsE
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1st US CLT 
Manufacturer
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Outline

• What is CLT?
• Mass Timber
• The Appeal
• History
• Availability

• Using CLT
• Project Examples
• Best applications
• Cost effective design
• Building Codes and Standards
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Promega GMP Facility, Fitchburg, WI
Architect: Uihlein Wilson Architects

• Completed in 2013
• 1st Commercial CLT Building in US 

built with North American CLT
• CLT used only in the roof
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Chicago Horizon Pavilion
Chicago, IL

Photo Credit: Tom Harris



Chicago Horizon Pavilion
Photos: Tom Harris

56’ square kiosk

2 Layers of 3-ply, 4-
1/8” CLT roof panels in 
opposite directions, 
each panel 8’ x 56’, 
creating 2 way 
spanning plate



Chicago Horizon Pavilion
Photos: Aaron Forrest

Total roof structure 
thickness 8-1/4”

Spans up to 30 feet between 
columns at points



Chicago Horizon Won Chicago Architecture Biennial’s 
2015 Lakefront Kiosk Competition

Photo Credit: Tom Harris



Construction types
Ibc 601 & 603

MASS timber roofs (decks & secondary members) can 
be used where the required fire resistance rating is 

1 hour or less in any construction type except 1a 
Per IBC Table 601 footnote c & Section 603.1

c. In all occupancies, heavy timber shall be allowed where a 1-hour or less fire-
resistance rating is required



Photos courtesy DeStafano & Chamberlain, Inc.

Portland International Jetport, Portland, Maine
Architect : Gensler
Structural Engineer: Oest Associates
Timber Engineer:  DeStefano & Chamberlain



Case Study: Portland 
International Jetport

Portland International Jetport
• Location: Portland, ME
• LEED Gold
• Completed 2012
Design Team: Gensler, Oest Associates
Photo Credit: DeStafano & Chamberlain, Inc, Robert Benson Photography



Umass design building
Amherst, ma

Image Credit: Alex Schreyer



Image: Alex Schreyer

Umass design building
Amherst, ma

4 story, 87,500 sf facility with: classrooms,  lounges, meeting 
rooms, materials-testing lab, green-building lab, wood shop, 

digital fabrication lab, cafe, exhibit space, and library



Umass design building
Amherst, ma

completed Jan 2017 

Photo Credit: alex schreyer



Umass design building
Amherst, ma

Photo Credit: alex schreyer



Photo Credit: Blaine Brownell

t3 minneapolis
Minneapolis, mn



t3 minneapolis
Minneapolis, mn

Type IV Construction
7 stories (6 Timber on 1 Concrete)
234,000 sf
2x8 NLT Floor Panels w/3” Concrete Topping
Glulam Beam and Column Frame
20’x25’ Grid



Image Credit: StructureCraft Builders

Type IV Construction
7 stories (6 Timber on 1 Concrete)
234,000 sf
2x8 NLT Floor Panels w/3” Concrete Topping
Glulam Beam and Column Frame
20’x25’ Grid

t3 minneapolis
Minneapolis, mn



t3 minneapolis
Minneapolis, mn

Image Credit: StructureCraft/Hines/Michael Green Architect



Image Credit: Flank



Image Credit: Field Condition/Flank

320 & 360 Wythe Ave.
New York, NY

3 story & 5 story buildings
Mostly office, some apartments

NLT & Glulam



Image Credit: Flank

320 & 360 Wythe Ave.
New York, NY
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Mass timber construction
The future’s looking up

Photo credit: naturally: wood
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New Building Types



Minneapolis, MN
Image: Michael Green 

Architects/Hines Group

Modern Tall Wood-Carbon 12
2017, 8 stories, 32,000 sf

Portland, OR
Photos:

Baumberger Studio/PATH 
Architecture/Marcus Kauffman



BROCK COMMONS
VANCOUVER, BC

18 STORIES
174 FT

156K SQ.FT.



BROCK COMMONS
VANCOUVER, BC17 stories of timber installation

Started june 6, 2016
Finished august 10, 2016
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http://www.woodworks.org/publications-media/building-trends-mass-timber/


Marc J Rivard, PE, SE

Project Assistance available 
at: 
marc.rivard@woodworks.org
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