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Introduction

• Seismic Surveys, LLC
• Specialty consulting company with 

expertise in monitoring and protecting 
existing structures from damage from 
adjacent construction activities.

• Founded as Seismic Surveys, Inc. in 2001

• HQ in Maryland 

• Florida Locations in West Palm Beach 
and Orlando Metro

• New Jersey



Introduction (Cont.)
• Principal Types of Clients and 

Projects
• General Contractors

• Owners/Developers

• Mining Companies

• Insurance Companies

• DDC Contractors

• Structural Engineers

• Pile Driving Contractors

• Blasting Contractors

• Demolition Contractors



Outline (Stirred, not Shaken!)

• Why Monitor Vibrations during 
Beachfill Construction?

• Human Perception vs. Structural 
Damage

• Vibration Damage Claims and 
Mitigation, Including Construction 
Staging Areas and Access Corridors

Shaken, NOT Stirred
preferred by James Bond



The Issue!
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Developing a Vibration Control Plan
• Proximity of work to adjacent structures

• Jurisdictional requirements / Industry standards

• Sensitivity of adjacent structures to potential 
vibration or movement damage

• Engineering considerations / sources of vibration/ VID

• Risk of unwarranted claims

• Determine the most appropriate monitoring 
equipment and locations, and determine appropriate 
monitoring thresholds

• Outline reporting format and alert protocols



Types of Vibrations

• Transient or Impact Vibrations
• (Blasting, Impact Pile Driving, 

DDC)
• Steady-State or Continuous

• (Vibratory Compactor, Sheet 
Driving)

• Pseudo-Steady-State
• (Track Equipment, Hoe 

Ramming)



Fundamentals of Ground 
Vibrations

• Particle Velocity - The rate of 
particle motion in a medium. It is typically 
expressed in inches or millimeters per 
second (in/s or mm/s). Remains the best 
damage potential descriptor.

• Frequency - number of cycles over a 
given amount of time (typically a second). 
It is expressed as cycles per second or 
Hertz (Hz).



Vibration Components Measured

We measure in three directions: Transverse, Longitudinal, and Vertical



Vibration 
Monitoring 
Equipment

• Typical Engineering Seismographs
• Nomis
• Sigicom
• Instantel



Remote 
Vibration 
Monitoring



Example Time Histories

Blast Event

Tracked Excavator/Dozer

Vibratory Hammer



Automated Vibration 
Threshold Alerts



What Governs Structure 
Sensitivity?

• Framing/Type of Construction
• Age
• Wall finishes
• Use (are there equipment, activities, or 

collections within the structure that 
might be sensitive)

• Distance from the source
• Geologic Path between the source and 

the receiver
• Vibration duration
• Vibration frequency and particle velocity



Vibration Control Standards

• Decades of Research for Blasting Industry
• Blast Vibrations and Impact Hammer Pile Driving 

both Generate Transient Vibrations (US Bureau of 
Mines RI 8507 (1980) 

• Standards are Designed to Protect Drywall and 
Plaster from Cosmetic Cracking

• Structural Damage would require 2 to 5 times 
Higher Vibrations than the Generally Applied 
Standards

• Other standards: Buried Utilities, Historic Structures, 
Green Concrete, Engineered Structures, Sensitive 
Equipment, Human Response and Soil Settlement



Swiss 
Vibration 
Standard



So Why Do People Complain?

Source M 
Threshold for 
Sensitive 
Structures per 
Swiss Standard



Community Outreach 
and Education

• Talk to the neighbors! Inform on project scope and 
schedule

• Discuss potential impacts and listen to concerns 
(noise, vibration, dust, traffic) 

• Educate the neighbor about the measures to address 
their concerns and minimize the potential for impacts 
to their property

• Pre- and Post-Construction surveys
• Monitoring Plan & Control Standards
• Communication & Mitigation



Things to Remember and 
Communicate

• Cracks may be caused by a variety of construction &/or 
non-construction environmental related factors.

• Structures contain numerous cracks (of which the property 
owner is likely unaware) that increase in size each year.

• Temperature, humidity, wind, and normal use all impart 
stresses on a structure that are likely to have more of an 
impact on a building than construction vibrations that are 
within generally accepted standards.

• Human beings are far more sensitive to vibration and 
noise than the structures they occupy (x 100!)



Damage Concerns/Complaints by Neighbors

• No rhyme or reason to why certain 
neighbors complain/claim damages

• Not aware of the planned construction 
activities (truly Shaken!)

• Not aware of actual impacts to their 
structure and efforts to mitigate (truly 
Shaken!)

• Truly opportunistic and disingenuous 
• Many damage concerns/complaints 

adjacent to Contractor Staging/Access areas
• Damage concerns/complaints sometimes 

outside zone of influence



Post-Survey 
and Damage 

Claim 
Investigation



Keys to Damage Claims 
Mitigation!!

• Community outreach and ‘Notifications’
• Pre-/post-construction surveys and monitoring within 

200 feet of beachfill template AND Contractor staging 
and access corridors

• Monitoring data collected during construction 
compared to standards and thresholds

• Triggered/alerts events documented with specific 
site activities

• Check on VID for equipment near structures
• Timeline for location of active construction work areas 
• Responsive consultant to support project team and 

execute monitoring plan 
• DOCUMENTATION and DEFENSIBILITY!



THANK YOU!!
YOUR PARTNER FOR:

• PRE- AND POST-CONSTRUCTION STRUCTURE INSPECTIONS

• VIBRATION , AIR OVER PRESSURE, AND SOUND 
MONITORING

• GEOTECHNICAL AND STRUCTURAL MONITORING 
INSTRUMENTATION

• DAMAGE CLAIM INVESTIGATION AND EXPERT TESTIMONY

 


	Stirred, Not Shaken!�Beach Renourishment Vibration Control and Documentation in Staging Areas��
	Introduction
	Introduction (Cont.)
	Outline (Stirred, not Shaken!)
	The Issue!
	The Issue!
	Developing a Vibration Control Plan
	Types of Vibrations
	Fundamentals of Ground Vibrations
	Vibration Components Measured
	Vibration Monitoring Equipment
	Remote Vibration Monitoring
	Example Time Histories
	Slide Number 14
	What Governs Structure Sensitivity?�
	Vibration Control Standards
	Swiss Vibration Standard
	So Why Do People Complain?
	Community Outreach and Education
	Things to Remember and Communicate
	Damage Concerns/Complaints by Neighbors
	Post-Survey and Damage Claim Investigation
	Keys to Damage Claims Mitigation!!
	�THANK YOU!!

