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Type IV-C

Credit: Susan Jones, atelierjones
Photos: Baumberger Studio/PATH 

Architecture/Marcus Kauffman 



Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be 
exposed

Exceptions: Shafts, concealed spaces, outside face of 
exterior wallsCredit: Susan Jones, atelierjones
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Type IV-B

Credit: Susan Jones, atelierjones Credit: LEVER Architecture



Type IV-B Protection vs. Exposed

NC protection on all surfaces of Mass 
Timber except limited exposed areas

~20% of Ceiling or ~40% of Wall can be exposed, see 
code for requirementsCredit: Susan Jones, atelierjones
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Type IV-B Protection vs. Exposed
IV-B

Limited Exposed MT allowed in Type IV-B for:
• MT beams and columns which are not 

integral part of walls or ceilings, no area 
limitation applies

• MT ceilings and beams up to 20% of floor 
area in dwelling unit or fire area, or

• MT walls and columns up to 40% of floor area 
in dwelling unit or fire area, or

• Combination of ceilings/beams and 
walls/columns, calculated as follows:

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Mixed unprotected areas, exposing both ceilings 
and walls:
• In each dwelling unit or fire area, max. 

unprotected area = 
(Utc/Uac) + (Utw/Uaw) ≤ 1.0

• Utc = Total unprotected MT ceiling areas
• Uac = Allowable unprotected MT ceiling areas
• Utw = Total unprotected MT wall areas
• Uaw = Allowable unprotected MT wall areas 

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

800 SF dwelling unit
• Uac = (800 SF)*(0.20) = 160 SF
• Uaw = (800 SF)*(0.40) = 320 SF
• Could expose 160 SF of MT ceiling, 

OR 320 SF of MT Wall, OR
• If desire to expose 100 SF of MT 

ceiling in Living Room, determine 
max. area of MT walls that can be 
exposed 

Credit: AWC



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

(Utc/Uac) + (Utw/Uaw) ≤ 1.0
(100/160) + (Utw/320) ≤ 1.0
Utw = 120 SF
• Can expose 120 SF of MT walls in 

dwelling unit in combination 
with exposing 100 SF of MT 
ceiling

Credit: AWC
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Type IV-B Protection vs. Exposed
IV-B

Horizontal separation of unprotected areas:
• Unprotected portions of mass timber walls 

and ceilings shall be not less than 15 feet from 
unprotected portions of other walls and 
ceilings, measured horizontally along the 
ceiling and from other unprotected portions of 
walls measured horizontally along the floor. 

Credit: Kaiser+Path
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Type IV-A Protection vs. Exposed

100% NC protection on all surfaces of 
Mass Timber

Credit: Susan Jones, atelierjones
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Minimum sizes for existing 
Type IV (now IV-HT)

apply to the new
Type IV-A, IV-B and IV-C

See
IBC 2018 2304.11

IBC 2015 602.4

Building Elements in Type IV Construction

Photo:: Ema Peter



()**'F//1'5$-"'6"#$#7)&3"'6)7$&%#'C566E

Building Element IV-A IV-B IV-C

Primary Frame 3 2 2

Exterior Bearing Walls 3 2 2

Interior Bearing Walls 3 2 2

Roof Construction 1.5 1 1

Primary Frame at Roof 2 1 1

Floor Construction 2 2 2

Source: 2021 IBC Table 601

FRR Requirements for Tall 
Mass Timber Structures (hours)

FRA_806_Shaft_Walls_Tall_Buildings_TechNote_TABLES.indd   1 1/20/20   1:14 PM
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Required Noncombustible Contribution to FRR

FRR of 
Building Element 

(hours)

Minimum from 
Noncombustible Protection 

(minutes)

1 40

2 80

3 or more 120

Source: 2021 IBC Section 722.7

FRA_805_Fire-Resistance_Tall_Wood_TechNote_TABLES.indd   3 1/20/20   1:09 PM
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Required Noncombustible Contribution to FRR

FRR of 
Building Element 

(hours)

Minimum from 
Noncombustible Protection 

(minutes)

1 40

2 80

3 or more 120

Source: 2021 IBC Section 722.7

FRA_805_Fire-Resistance_Tall_Wood_TechNote_TABLES.indd   3 1/20/20   1:09 PM

Prescriptive Noncombustible Contributions to FRR

Type of Protection Contribution per Layer 
(minutes)

1/2" Type X gypsum board 25

5/8" Type X gypsum board 40

Source: 2021 IBC Section 722.7.1

FRA_805_Fire-Resistance_Tall_Wood_TechNote_TABLES.indd   4 1/20/20   1:11 PM
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Type IV-A Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (3-hr) + Floor Panel Example (2-hr):

TYPE IV-A FIRE-RESISTANCE RATINGS

40 minutes of MT FRR
Two layers 5/8" Type X gypsum

60 minutes of MT FRR

Three layers 5/8" Type X gypsum

Glulam beam (primary structural frame)

Mass timber !oor panel
Minimum 1" noncombustible material



Type IV-B Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (2-hr) + Floor Panel (2-hr)

40 minutes of MT FRR
2 layers 5/8" Type X gypsum

40 minutes of MT FRR

Two layers 5/8" Type X gypsum

Glulam beam (primary structural frame)

Mass timber !oor panel
Minimum 1" noncombustible material

TYPE IV-B PROTECTED FIRE-RESISTANCE RATINGS IV-B



Type IV-B Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (2-hr) + Floor Panel Example (2-hr)

Mass timber !oor panel

2-hr of MT FRR;
noncombustible material not required

2-hr of MT FRR;
Noncombustible material not required

Glulam beam (primary structural frame)

TYPE IV-B EXPOSED FIRE-RESISTANCE RATINGS

Minimum 1" noncombustible material

IV-B



Type IV-C Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (2-hr) + Floor Panel Example (2-hr)

Mass timber !oor panel

Noncombustible material not required

2-hr of MT FRR;
noncombustible material not required

2-hr of MT FRR;
Noncombustible material not required

Glulam beam (primary structural frame)

TYPE IV-C FIRE-RESISTANCE RATINGS IV-B
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Concealed Spaces in Type IV

What if I have a dropped ceiling? Can I have a dropped ceiling?
• Impact on FRR, NC placement, sprinkler requirements

Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling
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Concealed Spaces in Type IV-HT – 2021 IBC

Option 1:

CONCEALED SPACES: TYPE IV-HT

Sprinklers in concealed spaces

Option 2:

Noncombustible insulation

Option 3:

5/8" Type X gypsum on all mass timber 
surfaces within concealed space

Dropped ceiling

Dropped ceiling

Dropped ceiling



Concealed Spaces in Type IV-HT – 2021 IBC

Option 1:

CONCEALED SPACES: TYPE IV-HT

Sprinklers in concealed spaces

Option 2:

Noncombustible insulation

Option 3:

5/8" Type X gypsum on all mass timber 
surfaces within concealed space

Dropped ceiling

Dropped ceiling

Dropped ceiling

Option 1:

CONCEALED SPACES: TYPE IV-HT

Sprinklers in concealed spaces

Option 2:

Noncombustible insulation

Option 3:

5/8" Type X gypsum on all mass timber 
surfaces within concealed space

Dropped ceiling

Dropped ceiling

Dropped ceiling



Concealed Spaces in Type IV-HT – 2021 IBC

Option 1:

CONCEALED SPACES: TYPE IV-HT

Sprinklers in concealed spaces

Option 2:

Noncombustible insulation

Option 3:

5/8" Type X gypsum on all mass timber 
surfaces within concealed space

Dropped ceiling

Dropped ceiling

Dropped ceiling

Option 1:

CONCEALED SPACES: TYPE IV-HT

Sprinklers in concealed spaces

Option 2:

Noncombustible insulation

Option 3:

5/8" Type X gypsum on all mass timber 
surfaces within concealed space

Dropped ceiling

Dropped ceiling

Dropped ceiling



Concealed Spaces in Type IV-A, IV-B
Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling



Concealed Spaces in Type IV-A, IV-B
Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-C

Noncombustible material not required

Mass timber !oor panel

Noncombustible material not required

With Dropped Ceiling

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

Dropped ceiling

Mass timber !oor panel
Noncombustible material not required



Tall Wood Shaft Enclosures

• When can shaft enclosures be MT?
• What FRR requirements exist?
• If shaft enclosure is MT, is NC req’d?

Credit: Alex Schreyer Credit: Generate Architecture and 
Technologies + MIT – John Klein
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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

Acoustical Design



Structure-borne sound:
Impact Insulation Class (IIC)
• Evaluates how effectively an assembly blocks impact sound 

from passing through it
• Only applies to floor/ceiling assemblies

Acoustical Design



Acoustical Criteria
IBC 1207

Code requirements only address residential occupancies:

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

Min. STC of 50 (45 if field tested):
• Walls, Partitions, and Floor/Ceiling 

Assemblies

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



Acoustical Criteria



Acoustical Detailing
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



Acoustical Detailing
What does this look like in typical wood-frame 
construction:

1. Add Mass
2. Add noise barriers
3. Add decouplers



Acoustical Detailing

1. Add Mass
2. Add noise barriers
3. Add decouplers

What does this look like in typical wood-frame 
construction:



Acoustical Detailing

1. Add Mass
2. Add noise barriers
3. Add decouplers

What does this look like in typical wood-frame 
construction:



Acoustical Detailing

1. Add Mass
2. Add noise barriers
3. Add decouplers

What does this look like in typical wood-frame 
construction:



Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman   |   Architect: PATH Architecture

Mass Timber: Structure Often is Finish



But by Itself, Not Adequate for Acoustics



Mass Timber Acoustics



One of the main reasons is “mass”
Recall the three ways to increase acoustical performance:

1. Add Mass
2. Add noise barriers
3. Add decouplers

Mass Timber Acoustics

Image credit: Christian Columbres



Concrete Slab:
6” Thick
80 PSF
STC 53

CLT Slab:
6-7/8” Thick
18 PSF
STC 41

Mass Timber Acoustics



Mass Timber Acoustics



Acoustical Mat:
! Typically roll out or board 

products
! Thicknesses vary: Usually 
!” to 1”+ 

Mass Timber Acoustics

Image credit: Maxxon



Mass Timber Acoustics



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

Image credit: AcoustiTECH

Mass Timber Acoustics



Mass Timber Acoustics
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Where can you find acoustically tested assemblies?



Mass Timber Acoustics



Mass Timber Acoustics
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Solutions Paper

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf
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Inventory of Tested Assemblies

http://bit.ly/mass-timber-assemblies
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Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Read the Footnotes

MT Acoustics Inventory
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MT Acoustics Inventory
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MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

5-Ply (6.875”) CLT Floor Assemblies with 
Concrete/Gypsum Topping, Ceiling Side Exposed

86 Tests Completed. Of these:
32 Have STC & IIC 50 or greater

7 Have STC & IIC 55 or greater



MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

Topping Thickness Effect on 5-Ply (6.875”) CLT Floor Assemblies

32 Have STC & IIC 50 or greater

7 Include 1.5” Gypsum Topping
10 Include 2” Gypsum Topping

6 Include 2.5” Gypsum Topping

1 Includes 3” Concrete Topping
8 Include 4” Concrete Topping



MT Acoustics Inventory

Concrete/Gypsum Topping

CLT Panel

Acoustical Mat Product

No direct applied or hung ceiling

Finish Floor if Applicable

7 Have STC & IIC 55 or greater

6 Include 2.5” Gypsum Topping 1 Includes 4” Concrete Topping

Topping Thickness Effect on 5-Ply (6.875”) CLT Floor Assemblies



Tall Timber Assemblies
Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

STC 50
IIC 40

1” Bare Gypsum (no finish floor)

Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

STC 52
IIC 46

STC 63
IIC 60



Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

STC 51
IIC 43

LVT on 1” Gypsum

Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

STC 52
IIC 48

STC 63
IIC 63

Tall Timber Assemblies



Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

NA

Eng. Wood on 1” Gypsum

Without Dropped Ceiling

CONCEALED SPACES: TYPE IV-A AND TYPE IV-B

Two layers 5/8" Type X gypsum*

*Applicable to most locations; limited exposed mass timber permitted in IV-B

Mass timber !oor panel

Minimum 1" noncombustible material

With Dropped Ceiling

Two layers 5/8" Type X gypsum

Mass timber !oor panel

Minimum 1" noncombustible material

Dropped ceiling

STC 52
IIC 47

STC 64
IIC 62

Tall Timber Assemblies
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https://www.thinkwood.com/wp-content/uploads/2018/01/reThink-Wood-Arup-SLB-Connection-Fire-Testing-Summary-web.pdf
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-TALL-WOOD.pdf
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QUESTIONS? Ricky McLain, PE, SE

Senior Technical Director - WoodWorks

Ricky.mclain@woodworks.org

(802)498-3310

This concludes The 
American Institute of 
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Education Systems 
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http://woodworks.org
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