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» July 2021 Workshop on Fire, Acoustics, and Structural Detailing of Light-
Frame Interior Walls

» https://www.woodinstitute.org/enrol/index.php?id=207

» November 2021 Symposium session on Fire, Acoustics, and Structural 
Detailing of Light-Frame Horizontal Assmblies

» Will be posted to The Wood Institute prior to December Webinar

» December 8 Webinar wrap up on interior floor and wall assemblies

» Answering follow-up questions, commonly asked questions

» https://www.woodworks.org/education-event/2021-dec-webinar/

3-Part Series on Light-Frame Interior Detailing

https://www.woodinstitute.org/enrol/index.php?id=207
https://www.woodworks.org/education-event/2021-dec-webinar/
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• A floor or roof assembly required to have a fire 
resistance rating such as for occupancy separations 
and fire area separations

• May be constructed with any materials permitted by 
the construction type

• Occupancy separation: Fire resistance ratings per IBC 
Table 508.4

• Required to be continuous without vertical openings 
except as permitted in IBC 712

• Supporting construction required to have same fire-
resistance rating as the fire barrier being supported 
(with exceptions per 711.4)

• Other requirements for openings, penetrations, joints

Horizontal Assemblies



Fire resistance rating shall not be less than that required for:

• Building’s construction type – Table 601

o 1-hr for III-A, V-A

o 0-hr for III-B, V-B

• Separating mixed occupancies – Table 508.4

• Separating fire areas – Table 707.3.10

• Separating dwelling units – 711.2.4

o Not less than 1-hr

o Except: III-B, V-B with NFPA 13 sprinklers is ½-hr 

• Separating smoke compartments – 709.3

• Separating incidental uses – Table 509

Fire Ratings of Horizontal Assemblies – 711.2.4



Choosing Fire Rated Assemblies

Common tested assemblies (ASTM E119) per IBC 703.2:
• UL Listings
• Gypsum Catalog
• Proprietary Manufacturer Tests 
• Industry Documents: such as AWC’s DCA3

Alternate Methods per IBC 703.3
• Prescriptive designs per IBC 721.1
• Calculated Fire Resistance per IBC 722
• Fire-resistance designs documented in sources
• Engineering analysis based on a comparison
• Fire-resistance designs certified by an approved 

agency 



"The addition of up to 16-3/4 inches of 0.5 pcf
glass fiber insulation (R-40), either batt or loose-
fill, to any 1- or 2-hour fire resistance rated floor-
ceiling or roof-ceiling system having a cavity deep 
enough to accept the insulation is permitted 
provided that one additional layer of 
either 1/2 inch or 5/8 inch type X gypsum board is 
applied to the ceiling. The additional layer of 
gypsum board shall be applied as described for the 
face layer of the tested system except that the 
fastener length shall be increased by not less than 
the thickness of the additional layer of gypsum 
board." 

Section 1.12 Gypsum Association’s 
Fire Resistance Design Manual 

Fire Resistance – Insulation Effects



Trusses

"Specified floor-ceiling and roof-ceiling 
framing sizes or truss dimensions are 
minimums. Greater joist or truss sizes 
(depths) shall be permitted to be used in 
metal- or wood-framed systems.“

Section 1.17 Gypsum Association’s 
Fire Resistance Design Manual

"Thus, larger and deeper trusses can be 
used under the auspices of the same design 
number. This approach has often been 
applied to roof truss applications since roof 
trusses are usually much deeper than the 
tested assemblies".

WTCA's Metal Plate Connected 
Wood Truss Handbook

TSC/FCA 60-10
1. Topping (optional)
2. Flooring - min ¾” plywood
3. Truss – min depth 10”, spaced at 24”oc
4. Bridging/Strongback
5. 2 layers ½” Type X Gyp
6. Insulation (optional) – supported by metal furring or 1x3 

wood furring strips at 16” oc. “Equivalent methods that 
retain insulation above joist bottom flange are acceptable”



Common issues with UL approved 
assemblies:

• Shallow Floor depth

• Use prescriptive assemblies: 
IBC 721.1(3) assembly 21-1.1 

• Or use the calculated method 
in IBC 722

• Use of Structural Composite 
Lumber

• Manufacturer’s ESR shows 
equivalent fire performance 
to solid sawn

Shallow Floor Depths

• 1” gypsum underlayment
• 19/32” WSP
• 3 ½” Fiberglass Batt
• 2x10 joists @24 “ oc
• Resilient channel
• 5/8” Type-X Gyp

UL L502
GA FC5104



IBC 703.3 Alternate Methods for determining fire resistance

Prescriptive designs per IBC 721.1

• Calculations in accordance with IBC 722

•Fire-resistance designs documented in sources

•Engineering analysis based on a comparison

•Alternate protection methods as allowed by 104.11

IBC 722 Calculated Fire Resistance
“…The calculated fire resistance of exposed wood members and wood decking 
shall be permitted in accordance with Chapter 16 of ANSI/AF&PA National 
Design Specification for Wood Construction (NDS.)”

NDS Chapter 16 Fire Design of Wood Members
Limited to calculating fire resistance up to 2 hours.
Char rate varies based on endurance required, product type and lamination 
thickness. Equations and tables provided.
TR10 and NDS commentary are helpful in implementing permitted calculations.

Exposed Framing Fire Resistance



https://awc.org/codes-
standards/publications/tr10

Exposed Framing Fire Resistance

Photo: David Barber, ARUP

Image: AWC TR 10

Source: 2018 NDS Chapter 16



http://www.woodworks.org/ask-an-expert/
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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



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 – IBC 1206



Acoustical Criteria



Choosing Acoustically Rated Assemblies

Common tested assemblies:
STC: ASTM E90, per IBC 1206.2 
IIC: ASTM E492, per IBC 1206.3
• Manufacturers of gypsum, insulation, acoustical 

products (proprietary tests)
• UL Listings
• Gypsum Catalog
• Industry associations: AWC, APA, others
• Reach out to WoodWorks!

Alternate Method: IBC 1206.2 & 1206.3
• Both STC and IIC may be “established by 

engineering analysis based on a comparison of 
floor-ceiling assemblies having [STC/IIC] ratings as 
determined by the test procedures.”



Acoustical Detailing



Floor finish has a 
significant impact on 

IIC rating

Acoustical Detailing



Image: Maxxon

Lightweight concrete topping or 
other similar materials can 
provide improved acoustical 
performance, increased durability

Acoustical Detailing



Without Insulation With Insulation

Acoustical Detailing

Adding Noise Absorbers: Batt Insulation



Acoustical Detailing

Image credit: Pliteq

Decoupled:

Acoustical mat - typically installed 
between subfloor and topping or flooring. 
Can use multiple decoupling layers in 
sandwich assembly



Without Resilient Channels With Resilient Channels

Acoustical Detailing

Decoupled: Resilient Channels



Sealants

Discontinuous 
topping at 
unit partition

Image: USG

Acoustical Detailing



Finish Isolation

Credit: Pliteq

Acoustical Detailing



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



Fire Acoustics

Structural



Common Wood Floor Assembly:

• LW Concrete Topping
• Acoustical Mat
• Wood Floor Sheathing
• Wood Trusses/I-joists
• Batt Insulation
• Resilient Channel
• Gypsum Ceiling

Structural Floor Design



The code is silent on floor vibration criteria and analysis

Structural Floor Design - Vibration



Structural Floor Design - Vibration



Structural Floor Design - Vibration



Floor Design: Occupant Comfort

Vibration & Deflection Control

Multi-family floor spans in 
the 24’-30’ range work well 
from a layout perspective. 
Floor design of wood 
members in this span range 
are often governed by 
vibration and/or deflection 
control, not structural 
capacity.

Live Load Deflection Chart, Courtesy: Redbuilt



Tools available to designers

Joist Manufacturer’s 
Rating Systems

Vibration Analysis: FP Innovations
(Spreadsheet available upon request)

Floor Design: Occupant Comfort



Structural Floor Design - Vibration



http://www.woodworks.org/ask-an-expert/



THANK YOU!

Ashley Cagle, SE

Technical Director

Ashley.Cagle@WoodWorks.org

Chelsea Drenick, SE

Regional Director – CA-North, NV, UT

Chelsea.Drenick@WoodWorks.org

Mike Romanowski, SE

Regional Director – CA South, AZ, NM

Mike.Romanowski@WoodWorks.org


