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Vibration
Services

We are a structural and vibration consulting 
engineering firm, which means our vibration 
assessment and solutions are efficiently integrated 
into our structural designs ensuring minimum cost 
and maximum effectiveness, with none of  the 
coordination headaches that come with managing 
multiple consultants.

AG&E Structural Engenuity’s experienced technical 
staff  provide a complete range of  traditional 
consulting structural engineering services spanning 
from concept studies to contract documents as well 
as detailed vibration measurement & analysis. 

Our expertise in structural dynamics sets us apart from 
other firms and includes on-site vibration measurement, 
advanced dynamics analyses, and design of  vibration 
mitigation systems. 



Just for comparison, if  a floor vibrates up and down at 4 Hz 
(4 cycles per second) with a displacement  equal to the thickness 
of  a typical credit card, the corresponding acceleration is 5 
times higher than the maximum acceptable level for an office 
or residence! People are very sensitive to vibration at certain 
frequencies.

Vibration
How Much Vibration is Too Much?

For People:
We see displacement, but we feel 
acceleration. People are most sensitive 
to vibration below 8-Hz. Criteria for 
human annoyance is captured in the 
graph showing maximum acceleration 
versus frequency of  vibration. 

For Sensitive Equipment: 
Some medical and research equipment 
are 100 to 1000 times more sensitive to 
vibration than people. Manufacturers 
of  sensitive equipment such as MRIs 
provide vibration criteria that are 
used to design the supporting floor 
systems. When no criteria are available, 
we use the Vibration Curves (VC) 
for “Generic Sensitive Equipment.” 
MRIs, for example, correspond to the 
VC-C criteria, but only in the vicinity 
of  8 Hz—their internal resonance 
frequency. 



We rely on a variety of  sophisticated 
signal processing methods to 
identify the sources of  vibration 
at a given site. Ground-borne 
vibration, resonant floor modes, 
and mechanical systems all leave 
their “fingerprints” in the data we 
measure.
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Pump and
Flow Noise

We can measure the vibration at future building sites to characterize the 
vibration from nearby transportation and mechanical systems and then 
perform structural dynamics analyses to assess the impact of  measured 
vibration levels on the proposed structure.
Existing buildings may experience undesirable vibration or, perhaps, 
an existing space is being re-purposed to house vibration-sensitive 
equipment. We can perform a site survey to determine if  the vibration 
levels are acceptable for the intended use or develop a vibration 
mitigation strategy to bring the structure in to compliance.

Vibration
Measurement + Evaluation



Vibration
Seismic|Dynamics Analysis

Measured vibration at a site is used in structural 
dynamics analyses of  a building’s structural 
system to ensure sensitive equipment will function 
properly.

Walking-induced vibration can be disturbing to 
hospital patients, hotel occupants, and office 
workers.  We perform specialized  dynamics 
analyses when necessary to design floor systems  
to meet the vibration criteria for any space and its 
function.

Seismic design of  structures requires sophisticated  
dynamics analyses that may incorporate site-specific 
ground motion characteristics, energy dissipation 
devices, and nonlinear response.

MRI Specification



Vibration
Vibration Control

Tuned mass dampers (TMDs) 
are very effective at reducing the 
vibration level when the vibration 
is associated with a resonant mode 
of  a structure. We design TMDs 
that absorb unwanted vibration, 
leaving a comfortable space for the 
occupants. As a general rule, cost-
effective TMDs will reduce the 
vibration level by about 70%. 

Monumental stairways, balconies, long-span floor systems, footbridges, and tall buildings are examples of  
flexible structures that can experience high levels of  vibration resulting from wind- and/or walking-induced 
excitation. 

Tuned mass dampers can be designed for any space and concealed 
within the external envelope to provide vibration-free functionality 
for a dramatic architectural element.



Vibration
Condition-Based Health Monitoring

Vortex shedding can directly excite a resonant mode of  the pipe/stack 
and lead to fatigue of  its supports. We can design tuned-mass dampers 
to dramatically reduce the stress range and prolong the life of  these 
structures. 

We can set up a monitoring program to periodically acquire vibration 
data from your mechanical systems and provide you with a quantifiable 
wear metric that will allow you to schedule maintenance and maximize 
up-time. This is called condition-based health monitoring and we can 
develop a monitoring program suitable for your needs. 

Clients responsible for operating numerous and large mechanical systems encounter a range of  vibration 
problems ranging from the comfort of  on-site workers, damage to supporting structures, and accelerated 
wear of  internal components in rotating machinery. We can help. 

Rotating machinery produces 
vibration at frequencies characteristic 
of  its operating speed (RPM) and 
blade count. As these systems wear, 
additional vibration develops that 
gives hints of  ball bearing wear. 

Long pipes or stacks with circular cross-sections are particularly 
susceptible to a form of  wind-induced vibration known as vortex 
shedding. 



Vibration
Case Studies

Parkland Healthcare and Hospital System
New Replacement Hospital - Dallas, Texas

The Parkland Healthcare and Hospital System 
recently completed the New Parkland Hospital. We 
performed an extensive site vibration survey to verify 
the vibration levels in the critical imaging spaces 
meet the requirements of  the MRI and CT scanners.  
All of  the spaces satisfy the criteria with significant 
margin. Also, we were able to show that the vibration 
isolation system scheduled for the CT scanner on 
the 16th floor is not required, saving PHHS from a 
significant and unnecessary expenditure.

Confidential Industrial Client
Chemical Processing Plant

One of  our industrial clients was experiencing high 
levels of  sway motion of  an elevated control room. 
We conducted a site vibration survey to measure the 
vibration. Our analysis showed that the vibration was 
caused by a low-damped resonant sway mode of  the 
supporting structure. We designed three tuned-mass 
dampers that attached to structure. The reduced 
vibration levels now satisfy the criteria for office 
occupancy.



Professional Resume
James “Jay” Lamb, PH. D 
Structural Dynamic Analyst

Dr. Lamb is an expert in structural dynamics/vibration with experience in vibration 
testing, analysis, and designing vibration mitigation systems for the civil and aerospace 
industries since 1985. Dr. Lamb participated on teams that designed the 50-story-tall 
IBM Tower in Atlanta and other high-rise structures. He has also participated in or led 
many forensic investigations including the Clipper Mill wall collapse analysis for the 
Baltimore City Fire Department, various Navy missile failures, and structural strength 
and vibration performance deficiencies in buildings. He served as supervisor for the 
Structures and Dynamics Section at The Johns Hopkins University Applied Physics 
Laboratory and taught courses in Vibrations and Dynamics for The Johns Hopkins 
University for more than 10 years.

Education
Ph.D. Aerospace Engineering 

Vibration/Dynamics
The University of  Texas at Austin

Austin, Texas
1993 

Master of  Science
Civil Engineering Structures

The University of  Texas at Austin
Austin, Texas

1985

Bachelor of  Science
Architectural Engineering

The University of  Texas at Austin
Austin, Texas

1983

Years of  Experience
Practicing since 1985

PROJECT EXPERIENCE

University of  North Texas - Denton, Texas
Floor Vibration Measurements

University of  Texas Southwestern Medical Center (UTSWMC) - Dallas, Texas
Vibration Testing for N.E Building MRI Installation
Vibration Testing for Biotechnology Center 

University of  Texas at Arlington - Arlington, Texas
Shock Propagation Study - Installation of  Materials Testing Machine

Parkland Health Hospital System - Dallas, Texas
New Replacement Hospital - Vibration for Critical Imaging Spaces 

Confidential Chemical Processing Plant - El Dorado, Arkansas
Building Vibration Mitigation Design
Piping Support Failure Investigation 
Thickener Tank Support Failure Investigation

Plano Police Department Expansion - Plano, Texas

First Choice Emergency Room Facility - Houston, Texas

Hunter Plaza Parking Garage - Fort Worth, Texas

Atlantic Center - Atlanta, Georgia

Southwestern Bell Data Center - St. Louis, Missouri

America Airlines Terminal Expansion - San Juan, Puerto Rico

Children’s Medical Center Parking Garage - Dallas, Texas

STRUCTURAL VIBRATION AND DYNAMIC ANALYSIS

Tomahawk Cruise Missile Fly - Through Cover Design

Tomahawk Cruise Missile - Air Inlet Failure Investigation

Rocket Sled Failure Investigation for High Speed Test Track - New Mexico

Standard Missil-3 Systems Integrations Test Hardware Design


