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Mid-Rise Construction

» Senior Living

» Apartments/Condos

» Mixed Use

» Student Housing

» Affordable Housing

» Hotels

» Business 

» Institutional

Where wood is a viable option, 
it’s likely the most appropriate choice.

The Gibson, Hummel Architects, KPFF Consulting Engineers, photo Leo A. Geis





How many stories 
can be wood framed 
in the IBC?



1

2

3

4

5
M

6 stories for Offices, 
5 stories for Residential 
+ Mezzanine 
+ Multi-Story Podium



Mid-Rise vs. High-Rise Definition – 2024 IBC 202

IBC 202: High-Rise Building: A building 
with an occupied floor or occupied roof 
located more than 75 feet above the 
lowest level of fire department vehicle 
access.





•
•





First floor walk up units with private garage



Walk up units surround 
parking structure



Multiple stories of wood over an 
elevated concrete deck



4 stories of residential over 
podium (parking or retail)



5 stories over retail



5 stories with mezzanine + residential podium



» Many buildings 
use higher 
construction type 
than necessary
» Traditional practice

» Fire ratings

» Materials

» Cost!

Which Construction Type?





Construction Types

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood



Construction Types I-B, II-A, II-B

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood



Where does the code allow wood to 
be used?

» Mass Timber Roof Construction

» IBC Table 601, Footnote c:

» In all occupancies, heavy 
timber complying with Section 
2304.11 shall be allowed for 
roof construction, including 
primary structural frame 
members, where a 1-hour or 
less fire-resistance rating is 
required.

Construction Types I-B, II-A, II-B

Wellesley College Science Complex / Skidmore, Owings 

& Merrill / Le Messurier / Photo Dave Burk © SOM

Wellesley College, Wellesley, MA



Mid-Rise Construction Types

Type III

» Exterior walls non-combustible 
(may be light frame FRTW)

» Interior elements any allowed by code

Type V

» All building elements any allowed by code

Type IV (C & HT)
» All building elements mass timber or non-combustible

» For IV-HT, interior elements may also be 1-hour FRR light frame
» For IV-HT, exterior walls may also be FRTW, including light frame

Types III and V can 
be subdivided:

» A (protected)
» B (unprotected)



Construction Types V-A, V-B

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood



Cedar Speedster / Weber Thompson / DCI Engineers / 
Photo Meghan Montgomery

Construction Types V-A, V-B
Cedar Speedster, Seattle, WA

IBC Section 602.5:

» Structural Elements, Exterior Walls, 
and Interior Walls

» Any material permitted by code



Construction Types V-A, V-B

Type V Construction:

» Interior Elements (Floors, Roofs, 
Partitions/Shafts, Etc.)

» Any material permitted by code, including light 

frame and mass timber

» Exterior Walls 

» Light-frame walls

» Mass Timber

» Non-combustible walls: light-gauge steel, 

curtainwall systems

Star Lofts, Des Moines, IA

Image: Cutler Development



Construction Types III-A, III-B

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood



Adidas East Village Expansion / LEVER Architecture / KPFF 
Consulting Engineers / Photo Jeremy Bittermann

Construction Types III-A, III-B
Adidas Headquarters, Portland, OR

IBC Section 602.3:

» Interior elements

» Any material permitted by code

» Exterior walls

» Noncombustible materials

» Fire-retardant-treated wood 
(FRTW) framing and sheathing 
shall be permitted within 
exterior wall assemblies

» Note: CLT not allowed



The Canyons, Kaiser+Path, Cantena Consulting Engineers, 
Photo Jeremy Bittermann

Construction Types III-A, III-B

Type III Construction:

» Interior Elements (Floors, Roofs, 
Partitions/Shafts, Etc.)

» Any material permitted by code, including 

light frame and mass timber

» Exterior Walls 

» Non-combustible walls: light-gauge steel, 

curtainwall systems

» FRTW light-frame walls

» FRTW mass timber (NLT, DLT)

The Canyons, Portland, OR

» Note: CLT not allowed



Construction Types IV-HT and IV-A, B, and C

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood





Type IV-B Type IV-C

Construction Types IV-A, B, and C

Type IV-A

» Business Occupancy (Group B) Size Limits:

9 STORIES
BUILDING HEIGHT 85’
PER STORY AREA 135,000 SF
BUILDING AREA 405,000 SF

12 STORIES
BUILDING HEIGHT 180’
PER STORY AREA 216,000 SF
BUILDING AREA 648,000 SF

18 STORIES
BUILDING HEIGHT 270’
PER STORY AREA 324,000 SF
BUILDING AREA 972,000 SF
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Construction Types IV-HT and IV-A, B, and C

IBC Section 602.4:

» Building elements are mass timber or 
noncombustible materials

» No light frame walls in Types IV-A, B, or C

» Light frame only allowed in Type IV-HT for 

FRTW exterior walls or 1-hour FRR interior 

walls

» Allowable mass timber types at exterior 

walls vary

» Minimum mass timber dimensions 
per Section 2304.11

1030 Music Row, Nashville, TN

1030 Music Row / Anecdote Architectural Experiences / 
StructureCraft / Photo Andrew Keithly



Construction Types IV-HT and IV-A, B, and C

Type IV-HT Construction:

» Interior Elements

» Mass timber, non-combustible,      

or 1-hour FRR light frame

» Exterior Walls

» Non-combustible

» CLT covered at exterior face with 

FRTW or noncombustible sheathing

» FRTW (light frame or mass timber)

The Soto, San Antonio, TX

The Soto, Hixon Properties, Lake|Flato, BOKA 

Powell, StructureCraft, Photo Erika Brown Edwards



Construction Types IV-HT and IV-A, B, and C

Type IV-A, B, and C Construction:

» Interior Elements

» Mass timber or non-combustible

» No light frame

» Exterior Walls

» Non-combustible

» CLT covered at exterior face with 

noncombustible sheathing

» No light frame

Heartwood, Seattle, WA

Heartwood, Atelier Jones, DCI Engineers, 
rendering Atelier Jones



FRR Requirements

» Type IV-HT
» Minimum Dimensions

» Type IV-A, B, and C
» Minimum Dimensions

» FRRs per IBC Table 601

Construction Types IV-HT and IV-A, B, and C



Construction Types IV-HT and IV-A, B, and C

Type IV Minimum Dimensions (IBC Section 2304.11):



Photo: StructureCraft

Photo: Aitor Sanchez/ Ewing Cole Photo: WoodWorks

Construction Types IV-HT

Type IV Minimum Dimensions 

(IBC Section 2304.11):

Floor Panels / Decking

» CLT: 4” thick (actual)

» NLT/DLT/GLT: 4” thick (nominal) or 
Decking: 3” thick (nominal)

» Covered with: 1” tongue-and-groove or 15/32” WSP or 

1/2“ particleboard

Roof Panels/Decking:

» 3” thick CLT (actual thickness)

» 3” NLT/DLT/GLT (nominal thickness)

» 2” thick (nominal) decking



Type IV Minimum Dimensions               
(IBC Section 2304.11)

» Interior Walls

» Laminated construction: 4” thick

» Solid wood construction: Min (2) layers    
of 1” matched boards

» Wood stud walls, 1-hour min (IV-HT only)

» Non-combustible, 1-hour min

Verify other code requirements for FRR 
(e.g. interior bearing walls, occupancy 
separation, etc.)

Construction Types IV-HT and IV-A, B, and C



Type IV exposure
» Type IV-A: No exposed 

timber

» Type IV-B: Partial exposed 
timber

» Type IV-C: Fully exposed 
timber permitted

» Type IV-HT: Fully exposed 
timber permitted

Construction Types IV-HT and IV-A, B, and C

https://www.woodworks.org/wp-content/uploads/wood_solution_paper-demonstrating-frrs-in-tall-wood-buildings-woodworks.pdf



Which Construction Type?

TYPE I TYPE II TYPE III TYPE IV TYPE V

A B A B A B A B C HT A B

Exterior Wall 
Material

Non-
combustible

Non-
combustible

FRTW CLT (protected)
FRTW (LF, MT), 
CLT (protected)

Any wood

Interior 
Elements

Non-
combustible

Non-
combustible

Any wood Heavy Timber
Heavy 
Timber

Any wood



Increased Height & Story Area: Residential Occupancy

Type III-AType II-A

85'
(5)

85' **
(5)

NFPA13 NFPA13

Occupancy II-A (ft2)* III-A (ft2)*

R-1 72,000 +18,000 (max frontage) 72,000 +18,000 (max frontage)

R-2 72,000 +18,000 (max frontage) 72,000 +18,000 (max frontage)

* Areas reflect PER STORY max. Total building max may limit area further.

** ASCE7-16 Table 12.2-1 limits wood shear wall seismic systems to 65' in height in SDC D,E,F



Type V-BType V-A



Type IV-HTType III-A



Area Increases – 2021/2024 IBC Table 506.2

**Can still increase these areas by the Frontage Factor of Section 506.3

NS = Buildings not equipped throughout with an 
automatic sprinkler system

S1 = Buildings a maximum of one story above grade 
plane equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.1 
(NFPA 13)

SM = Buildings two or more stories above grade plane 
equipped throughout with an automatic sprinkler 
system installed in accordance with Section 903.3.1.1 
(NFPA 13)

S13R = Buildings equipped throughout with an 
automatic sprinkler system installed in accordance with 
Section 903.3.1.2 (NFPA 13R)



In some cases, sprinklers are required by code 
depending on occupancy 







Single Occupancy – IBC 506.2.1

Aa = At  + [NS x If]
(Equation 5-1) 

Aa = Allowable area per story (sq. ft.)

At = Tabular allowable area per story per Table 506.2 
for NS, S1 or S13R (sq. ft.)

NS = Tabular allowable area per story per Table 506.2 
for non-sprinklered building (sprinklered or not)

If = Area increase factor due to frontage per 506.3 
If, max = 0.75



Area Modification – Frontage IBC 506.3

» Allowable area increase for 
frontage

» Streets (public ways)

» Open Spaces

» Frontage provides:

» Access by fire service personnel

» Temporary refuge for occupants

» Reduced exposure to/from adjacent 

structures



Frontage Increases – 2021/2024 IBC 506.3.3 

If = Area factor increase 

    due to frontage



Area Modification – Frontage IBC 506.3

MINIMUM QUALIFICATIONS

25% min of building perimeter is on a public way or open 
space 20' min distance from building face to:

» Closest interior lot line

» Entire width of street, alley, or public way

» Exterior face of adjacent  building

EXCEPTIONS

Where building meets Unlimited requirements of IBC 507

And W > 30'

Wmax = 60'



Frontage Increases – IBC 506.3

“W” for area increases NOT always the same 
as Fire Separation Distance (FSD) for purposes 
of fire resistance ratings of walls and openings

Bldg. 1
W ≠ FSD

Bldg. 2



Frontage Increases – IBC 506.3

Two buildings on DIFFERENT lots

Bldg. 1 Bldg. 2

W

FSD

lo
t 

lin
e



Frontage Increases – IBC 506.3

Two buildings on SAME lot

Bldg. 1 Bldg. 2

W

FSD
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Frontage Increases – IBC 506.3

Buildings near public right of ways:

Bldg. 1 Bldg. 2

W

FSD

lo
t 

lin
e

centerline of public way

FSD

W



Total Building Area – IBC 506.2

Aa = [At  + (NS x If)] x Sa
(Equation 5-2) 

Aa = Allowable area, total (sq. ft.)

 At = Tabular allowable area per story per Table 506.2 for NS, S1, SM or S13R (sq. ft.)

 NS = Tabular allowable area per story per Table 506.2 for non-sprinklered building 
(sprinklered or not)

 If = Area increase factor due to frontage per 506.3 
If, max = 0.75

 Sa = Actual number of building stories above grade

 Sa, max = 3 for non-sprinklered buildings and those w/ NFPA13

 Sa, max = 4 for buildings w/ NFPA 13R



Total Building Area –IBC 506.2
1 story building (Type III-A)

» Total Area is 1 x Aa

R-2
S1

R-2
S13R

24K 96KMax Area =
24,000 sf total

Max Area =
96,000 sf total



Total Building Area – IBC 506.2
2 story building (Type III-A)

» Total Area is 2 x Aa

» No frontage increase shown

R-2
SM

R-2
S13R

24K 

24K 72K

72KMax Area =
48,000 sf total

Max Area =
144,000 sf total



Total Building Area – IBC 506.2
3 story building (Type III-A)

» Total Area is 3 x Aa

» Includes maximum frontage increase

R-2
SM + If (NS)

R-2
S13R + If (NS)

24K   +

24K   +

24K   + 72K   +

72K   +

72K   +.75(24K)

.75(24K)

.75(24K)

.75(24K)

.75(24K)

.75(24K)

Max Area =
126,000 sf total

Max Area =
270,000 sf total



Mezzanines – IBC 505

Not counted toward building area* or number of stories if:

» Maximum 1/3 floor area of room or space where located

» Special egress provisions apply

» Must be open and unobstructed to room in which it’s located 

(walls ≤ 42” allowed)

» Several exceptions

» Slightly different for equipment platforms

*Does count toward fire area with regard to fire protection in Chapter 9



Marselle Condominiums  



Source: WoodWorks

Type V Type III
Type IV-HT

+ Mezzanines + Podiums

Which Construction Type? - Height & Story Limits



IBC Podium Provisions

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

5 story Type III Building 5 story Type III Building
On Top of a Type I-A Podium

T
yp
e 

I-
A

3Hr



Horizontal Building Separation – 510.2

Considered separate buildings above and below for 
purposes of area calculations if:

» Overall height is still limited to min of either building

» 3-hr rated horizontal assembly

» Building below is Type I-A with sprinklers 

» Enclosures penetrating horizontal assembly are 2-hr rated

» Occupancy above is A, B, M, R or S

» Occupancy below is any except H

The Flats at ISU, Normal, IL

OKW Architects
Precision Builders & Associates



Evolution of IBC Mixed-Use Podium

IBC Provisions for mixed-use podiums have been evolving.

IBC 2006 2009 2012 2015 2018 2021 2024

Section 509.2 509.2 510.2 510.2 510.2 510.2 510.2

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 No RestrictionTy
p

e 
IA

3Hr

Starting in 2015, IBC allows multiple podium stories above grade.



MASS TIMBER OVERVIEW

Ascent / New Land Enterprises / Korb + Associates Architects / 

Thorton Tomasetti / photo New Land Enterprises



Heavy Timber
Photo: Benjamin Benschneider

Mass Timber
Photo: John Stamets

Light-Frame Wood
Photo: WoodWorks

Wood Construction Terminology



Glue Laminated Timber (Glulam)
Beams & columns

Cross-Laminated Timber (CLT)
Solid sawn laminations

Photo: StructureCraft Photo: LendLease Photo: LEVER Architecture

Photo: 

Freres Lumber

Cross-Laminated Timber (CLT)
SCL laminations



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

Photo: StructureCraft

Photo: 

StructureCraft

Nail-Laminated Timber (NLT)

Photo: Ema Peter

Photo: Think Wood

Plank orientation

Photo: 

StructureCraft

Photo: Manasc Isaac 

Architects/Fast + Epp



Mass Timber Building Options

Post and Beam Flat Plate Honeycomb

Photo: Blaine Brownell Photo: acton ostry architects Photo: : LendLease



Hybrid: Light-frame Hybrid: Steel framing

Mass Timber Building Options



Healthy forests/ wildfire resiliency & support rural economies

Fast construction

Aesthetic Value (Potential leasing velocity/ premiums)

Healthy Building / Biophilia 

Lightweight structure (multi-story, poor soils, tilt-walls, vertical additions) 

Labor shortage solution
• small crews
• entry level workers

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

Environmentally friendly (low carbon footprint)

Potential Benefits



MASS TIMBER IN THE CODE

Central Lofts / Jones Architecture / Froelich Engineers / Photo Jones Architecture





Type III-A: 6 stories

Credit: Ema Peter

Type IV-HT: 6 stories

Type V-A: 4 stories

Allowable mass timber 
building size: 

Group B occupancy 
with NFPA 13 Sprinkler

Credit: Christian 

Columbres Photography

Which Construction Type?



Which Construction Type? – Building Size & Occupancy

IV-A IV-B IV-C IV-HT III-A III-B V-A V-B
Occupancies Allowable Height (IBC Table 504.3)

A, B, R 270 180 85 85 85 75 70 60

Allowable Stories (IBC Table 504.4)
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 per Story (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

» Building size by construction type (sprinklered construction)



Business (B) Occupancy          
with NFPA 13 sprinklers

IV-C IV-HT III-A III-B V-A V-B

H
ei
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ts

  
&

 a
re

as Area per story (ft2) 135,000 108,000 85,500 57,000 54,000 27,000

Max stories 9 6 6 4 4 3

Max height (ft) 85 85 85 75 70 60

R
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R
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u
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en

ts

Primary structural frame 2-hr HT 1-hr 0-hr 1-hr 0-hr

Exterior bearing walls 2-hr 2-hr 2-hr 2-hr 1-hr 0-hr

Interior bearing walls 2-hr 1-hr / HT 1-hr 0-hr 1-hr 0-hr

Nonbearing exterior walls Table 705.5

Nonbearing interior walls 0-hr
1-hr or Sect. 
2304.11.2.2

0-hr 0-hr 0-hr 0-hr

Floor construction 2-hr HT 1-hr 0-hr 1-hr 0-hr

Roof construction 1-hr HT 1-hr 0-hr 1-hr 0-hr

Which Construction Type? – Fire Rating



Residential (R-2) Occupancy          
with NFPA 13 sprinklers IV-C IV-HT III-A III-B V-A V-B

H
ei

gh
ts

  
&

 a
re

as Area per story (ft2) 76,875 61,500 72,000 48,000 36,000 21,000

Max stories 8 5 5 5 4 3

Max height (ft) 85 85 85 75 70 60

R
at

in
g 

R
eq

u
ir

em
en

ts

Primary structural frame 2-hr HT 1-hr 0-hr 1-hr 0-hr

Exterior bearing walls 2-hr 2-hr 2-hr 2-hr 1-hr 0-hr

Interior bearing walls 2-hr 1-hr / HT 1-hr 0-hr 1-hr 0-hr

Nonbearing exterior walls Table 705.5

Nonbearing interior walls 0-hr
1-hr or Sect. 
2304.11.2.2

0-hr 0-hr 0-hr 0-hr

Floor construction 2-hr HT 1-hr 0-hr 1-hr 0-hr

Roof construction 1-hr HT 1-hr 0-hr 1-hr 0-hr

Which Construction Type? – Fire Rating



» IBC 708.3 & 711.2.4.3

» 1-hour FRR for walls and floors 
between dwelling or sleeping 
units

» Some allowances for 1/2-hour

Dwelling Unit Separation Requirements

» Types II-B, III-B, V-B when 

equipped with NFPA 13 

sprinkler

» Corridor walls per Table 1020.1 

when equipped with NFPA 13 

sprinkler
Ascent / New Land Enterprises / Korb + Associates 

Architects / Thorton Tomasetti / Photo VRX Media Group



MASS TIMBER FIRE RESISTANCE
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Source: AWC’s TR 10
Credit: David Barber, ARUP



Credit: David Barber, ARUP
Source: AWC’s NDS

Fire Design of Mass Timber

» Mass Timber char depths

Source: AWC’s NDS

» CLT» Sawn lumber, glulam, LVL, LSL, PSL 



Credit: David Barber, ARUP

Fire Design of Mass Timber



Credit: Urban One

aeff = 1.2achar

Fire Design of Mass Timber

» Demonstrating FRR of mass timber:
» 1. Calculations in accordance with IBC 722 (NDS Chapter 16)

» 2. Tests in accordance with ASTM E119





WoodWorks Inventory of Fire Tested Mass Timber Assemblies

Fire Design of Mass Timber



5 ply (after 1-hour rating)

3 ply (after 1-hour rating)



STRUCTURAL GRID



Albina Yard, Portland, OR

Type III-B Construction

20x20 Grid, 1 purlin per bay

3-ply CLT

Image: Lever Architecture

» 0-Hour FRR: Consider 3-ply panel
» Efficient spans: 10-12 feet

Structural Grid

» Efficient grids:

» 20’ x 20’ (1 purlin) 
» to 30’ x 30’ (2 purlins)



Platte Fifteen, Denver, CO

Type III-B Construction

30x30 Grid, 2 purlins per bay

3-ply CLT

Image: JC Buck

» 0-Hour FRR: Consider 3-ply panel
» Efficient spans: 10-12 feet

Structural Grid

» Efficient grids:

» 20’ x 20’ (1 purlin) 

» to 30’ x 30’ (2 purlins)



First Tech Credit Union, Hillsboro, OR

Type III-A Construction

12x32 Grid, One-Way Beams

5-ply (5.5”) CLT

Image: Swinerton

» 1- or 2-Hour FRR: Likely 5-ply panel
» Efficient spans: 14-17 feet

Structural Grid

» Efficient grids:

» 15’ x 30’ (no purlins)
» to 30’ x 30’ (1 purlin)



First Tech Credit Union, Hillsboro, OR

12x32 Grid, One-Way Beams

5-ply (5.5”) CLT

Image: Swinerton

Clay Creative, Portland, OR

Type III-A Construction

30x30 Grid, 1 purlin per bay

2x6 NLT

Image: Mackenzie

» 1- or 2-Hour FRR: Likely 5-ply panel
» Efficient spans: 14-17 feet

Structural Grid

» Efficient grids:

» 15’ x 30’ (no purlins)

» to 30’ x 30’ (1 purlin)



» Why so much focus on panel thickness?

Structural Grid - Panels



15%

14%

64%

7%

Project Overhead

Labor

Material

Equipment



15%

14%

64%

7%

Project Overhead

Labor

Material

Equipment

Material



Baseline

0hr & HT

+$10/SF over 3-ply

1hr & maybe 2hr 

*These values can be reduced based on certain conditions in IBC 403.2.1, which do not apply to Type IV buildings.

+$12-15/SF over 5-ply

2hr FRR

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

Cost Source: Swinerton

Building Element I-A I-B III-A III-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



4-story building on college campus
» Mostly Group B occupancy (some assembly / events spaces)

» NFPA 13 sprinklers throughout

» Floor plate = 7,700 ft2

» Total Building Area = 23,100 ft2

Structural Grid - Panels

Impact of Assembly Occupancy placement:

» Owner originally desires events space on top floor (4th floor) 
» Type III-A

» If owner permits moving events space to 1st, 2nd or 3rd floor
» Type III-B



Location of Event Space 4th Floor 1st Floor

Construction Type III-A III-B

Assembly Group A-3 A-3

Fire Resistive Rating 1-Hr 0-Hr

Connections Concealed Exposed

CLT Panel Thickness 5-Ply 3-Ply

Superstructure Cost/SF $65/SF $53/SF

Source: PCL Construction

4-story building on college campus

» Cost Impact of Assembly Occupancy placement

Structural Grid - Panels



LATERAL DESIGN OPTIONS



Credit: Hacker Architects

» Concrete Shear Walls

Mass Timber Lateral Systems



Connection to concrete core

» Connection to concrete core

Mass Timber Lateral Systems



» Connections to concrete core
» Tolerances & adjustability

» Drag / collector forces

Mass Timber Lateral Systems



Credit: Hacker ArchitectsPhotos: Marcus Kauffmann, ODF

» Steel Braced Frame

Mass Timber Lateral Systems



Photos: Marcus Kauffmann, ODF

» Connections to steel frame
» Tolerances & adjustability

» Consider temperature fluctuations

» East of installation

Mass Timber Lateral Systems



Credit: KL&A Engineers & Builders

» Light Frame Wood Shear Walls

Mass Timber Lateral Systems



Credit: Jeremy Bittermann & Kaiser + Path 

» Light frame wood Shear Walls:
» Code compliance

» Standard of construction practice well know

» Limited to 65’ shear wall height, 85’ overall building height (Type III-A)

Mass Timber Lateral Systems



Photo: Alex Schreyer

» Mass Timber Shear Walls

Mass Timber Lateral Systems



Credit: Alex Schreyer  

» Timber Braced Frame

Mass Timber Lateral Systems



Mass Timber Lateral Systems – Code Permitted Options

Max Height

Lateral Systems Permitted by Construction Type

Type IV-C Type IV-HT
Type III
(A & B)

Type V 
(A & B)

Concrete Shear 
Wall

> 85’

Steel Braced 
Frame

> 85’

Light Frame 
Wood Shear Wall

≤ 65’ (SDC D,E,F)

85’ (SDC B,C)
(FRTW at exterior,    

≥1-hr FRR at interior) 
(FRTW at exterior)

Mass Timber 
(CLT) Shear Wall

≤ 65’ 
(SDPWS 2021, ASCE 7-22, 

IBC 2024)

(shafts require 
noncombustible 

covering) (interior only)



ACOUSTICS & SOUND CONTROL



Code requirements only address residential occupancies:

For unit to unit or unit to public or service areas:

Acoustics & Sound Control: IBC 1206

» Min. STC of 50 (45 if field tested) for:

• Walls, Partitions, and Floor/Ceiling 
Assemblies

» Min. IIC of 50 (45 if field tested) for:

• Floor/Ceiling Assemblies



Acoustics & Sound Control



Common 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

Acoustics & Sound Control: Acoustical Detailing

Image: AcoustiTECH



Acoustics & Sound Control: Inventory of Tested Assemblies



CASE STUDIES



Hotel Magdalena
Austin, TX



Hotel Magdalena

PROFILE

AWARD 
WINNER

WOOD DESIGN



Bunker Hill Housing 
Redevelopment –Stellata
Boston, MA



Bunker Hill Housing 
Redevelopment –
Stellata

PROFILE



Offices at Southstone
Yards
Frisco, TX



Offices at 
Southstone Yards



Hanszen Dorm
Rice University – Houston, TX



52,970 sf, 5 stories

Type III-A

Student Housing

Mass Timber

Completed 2023

Hanszen Dorm
Rice University – Houston, TX

Kirksey Architecture
E & C Engineers & Consultants, Inc.

Photo: WoodWorks

Photos Mike Sinclair

       



Questions? Ask me anything. 

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

Mark Bartlett, PE
Senior Regional Director 

(214) 679-1874

mark.barlett@woodworks.org

Please take our survey!
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