
 
 

 
 

 

WI #16-085 

 

MEMORANDUM 

October 28, 2016 

 

To:  Tadashi Nakadegawa, Oakland Unified School District  

From: Deborah Jue 

 

Subject: Frequently asked questions about construction vibration 

 

The following are frequently asked questions or issues that we have answered in relation to 

construction, vibration, and residences. 

  

1. Why does construction equipment generate vibration? 

Heavy construction machinery can impart a strong force into the ground. Sometimes this is 

intentional, such as during impact pile driving, or incidental, such as during demolition of a 

foundation that is embedded in soil. Sometimes the construction or demolition process 

causes a heavy object to fall to the ground.  The force generates ground vibration that 

propagates away from the point of impact.  The vibration level decreases with distance. 

2. What amplitude of construction vibration causes damage? 

Excessive vibration can cause damage.  The first type of damage that can occur is aesthetic or 

cosmetic cracking.  This is non-structural damage that is epitomized by the propagation of 

pre-existing cracks brittle building materials.  This occurs at vibration levels that are well 

above those that are perceptible by humans – just because vibration is perceptible does not 
mean it is causing any damage (see #4 below).  At very high levels, vibration can cause 

structural damage, but levels of that magnitude are not expected on this project. 

Various government and industry entities have established research-based guidelines over 

the years to avoid even cosmetic damage.  Vibration is motion, and construction vibration is 

quantified by how fast the ground is moving back-and-forth while vibrating.  In the U. S., the 

units of motion are inches/second and the maximum (or peak) velocity is measured.  For 

residential buildings with plaster (e.g., older residential structures), the AASHTO Standard 
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Practice: Evaluation of Transportation- Related Earthborne Vibrations1 recommends limiting 

vibration to levels below 0.500 in/sec peak particle velocity (PPV) as part of their Safe 

Vibration Limit Recommendations for Residential Structures for equipment within the 

frequency range of 3 to 10 Hz. The allowable threshold is higher at higher frequencies. For 

structures with drywall (e.g., newer residential structures), the corresponding threshold is 

0.750 in/sec PPV. 

The Caltrans2 guidance criteria for vibration from continuous or frequent intermittent 

sources such as vibratory rollers is 0.300 in/sec PPV.  This is more conservative than the 

AASHTO limits which simply means there is a lower probability that even cosmetic damage 

will occur. 

3. What amplitude of vibration is expected from construction activities? 

Following are typical amplitudes of construction equipment vibration at a distance of 25 ft.: 

Truck-mounted vibratory compactor/roller 0.178 to 0.210 in/sec PPV 
Hoe-ram or breaker 0.089 to 0.112 in/sec PPV 
Large bulldozer 0.089 in/sec PPV 
Loaded trucks on bumpy road 0.076 in/sec PPV 
Jumping Jack/manual compactor 0.020 in/sec PPV 
 

The buffer distances to reach the 0.300 in/sec PPV threshold for continuous or frequent sources 
are as follows: 

Truck-mounted vibratory compactor/roller 20 ft. 
Hoe-ram or breaker 13 ft. 
Jumping Jack/manual compactor 6 ft. 

 
For transient sources: 

Large bulldozer 12 ft 
Loaded trucks on bumpy road 4 ft. 
Hoe-ram or breaker 9 ft. 

 
4. I can feel the vibration.  Should I be concerned? 

Humans are much more sensitive to vibration than buildings. For steady state source such as a 

vibratory compactor, vibration on the order of 0.012 in/sec PPV is slightly perceptible; at 0.035 

in/sec PPV the vibration is distinctly perceptible.  This is an order of magnitude below the level 

that could cause even cosmetic damage. 

For transient sources such as hoe-ram, trucks or other moving heavy machinery, vibration on the 

order of 0.035 in/sec is barely perceptible, and vibration at 0.24 in/sec PPV is distinctly 

perceptible.  Again, these levels are below the threshold at which cosmetic damage could occur. 

  

                                                           
1American Association of State Highway and Transportation Officials Standard R 8-96 (2009) 
2 Caltrans,”Transportation and Construction Vibration Guidance Manual,” September 2013. 
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5. What can be done to make sure vibration doesn’t damage my house?  

A vibration monitoring unit can be placed at neighboring building or at a comparable setback 

distance to measure and document the vibration from construction. These are typically equipped 

with a wireless modem to allow remote access and event notifications if the vibration approaches 

or exceeds pre-determined threshold.  If vibration does approach the pre-determined threshold, 

the contractor can explore alternative means and methods to maintain vibration below the 

thresholds.  The threshold is typically set at a level somewhat below that at which even cosmetic 

damage could occur. 

 


