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6 Hz Floor
4th Harmonic 
(=1.5 Hz x 4)

6 Hz Floor
3rd Harmonic 
(=2 Hz x 3)

6 Hz Floor
2nd Harmonic 
(=3 Hz x 2)

6 Hz Floor
1st Harmonic 
(=6 Hz x 1)

6 Hz Floor

Understanding Floor Vibration

1.5 Hz Walking
2 Hz Walking

3 Hz Running
6 Hz “Running”



Resonant Response
Low Frequency (fn < 8-10 Hz) Floors

Understanding Floor Vibration

Transient Response
High Frequency (fn > 8-10 Hz) Floors

Increased Damping
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Mass Timber Floor Vibration Design Decisions
Parameters within design control
• Mass
• Stiffness
• Damping
• Vibration Path

Mass Stiffness Vibration

Damping

Vibration
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Mass Timber Floor Vibration Design Decisions
“Free” Stiffness
• Dynamic modulus of concrete, Ec,dyn = 1.35*Ec
• Appropriate modeling of connections for vibration evaluation
• Nonstructural walls
• Incidental timber-timber or timber-concrete composite action
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Mass Timber Floor Vibration Design Methods and Modeling

CLT Handbook Method
• Empirically derived span limit for bare CLT on “rigid” supports (e.g., bearing 

walls)
• Does not directly apply for CLT panel on beam systems
• Increased span available for multi-span panels with nonstructural elements 

or cementitious toppings
• Reduced span required for heavy cementitious toppings “Rule of Thumb”

Vibration Span Limits
4 1/8” 3-ply – 12 to 13ft
6 7/8” 5-ply – 16 to 18ft
9 5/8” 7-ply – 20 to 22ft
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Resonant Response Calculation
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Transient Response Calculation
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Mass Timber Floor Vibration Design Example 1
This example demonstrates…
• CLT panels spanning to bearing walls
• Floor system where the CLT Handbook Method is applicable
• Expected performance differences between single span versus 

multi-span panels
• Modeling capabilities and inputs in RFEM
• Detailed resonant and transient response calculations
• Typical occupancy vibration criteria



Mass Timber Floor Vibration Design Example 2
This example demonstrates…
• NLT panels spanning to glulam beams
• Floor system where the CLT Handbook Method is not applicable
• Expected performance differences between considering versus 

neglecting nonstructural exterior walls in model
• Modeling capabilities and inputs in RFEM
• Detailed resonant and transient response calculations
• Typical occupancy vibration criteria



Mass Timber Floor Vibration Design Example 3
This example demonstrates…
• CLT panels spanning to glulam beams
• Floor system where the CLT Handbook Method is not applicable
• Detailed timber-concrete composite action calculations and property 

modification factors
• Modeling capabilities and inputs in SAP2000
• Detailed transient response calculations
• Sensitive equipment vibration criteria



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Floor-Vibration.pdf
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