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Introductions & Guidelines
• Participation Guidelines:

• Audience will be muted during the webinar.

• Questions can be submitted anytime via the GoToWebinar platform 
and will be addressed at the end of the presentation.

• Reminder: This webinar is being recorded!

• To earn PDH credit for today, please stay clicked onto the webinar for 
the entire hour.

• A post-webinar evaluation will be emailed to everyone one hour after 
today’s broadcast, and it must be completed to qualify for today’s PDH 
credit.

• Every person that wants to receive PDH credit must be individually 
registered.  If people are watching in a group and want credit, please 
contact Lisa Cherney (lcherney@amca.org) for a group sign-in sheet.



Q & A
To submit questions:

- From the attendee panel on the side of the screen, select the 
“Questions” drop down option.

- Type your question in the box and click “Send”.

- Questions will be answered at the end of the program.



AMCA International has met the standards and requirements 
of the Registered Continuing Education Program.  Credit 
earned on completion of this program will be reported to RCEP 
at RCEP.net.  A certificate of completion will be issued to each 
participant.  As such, it does not include content that may be 
deemed or construed to be an approval or endorsement by the 
RCEP.

Attendance for the entire presentation 

AND a completed evaluation are required 

for PDH credit to be issued.
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Wind/Seismic Restraint & Vibration Isolation 

of Mechanical Equipment
Purpose and Learning Objectives

The purpose of this presentation is to provide a basic understanding of 
Wind/Seismic restraint and vibration isolation of mechanical equipment. 

At the end of this presentation you will be able to:

1. Explain the changes in wind codes and its effects on the industry.

2. Describe the basic requirements for Wind/Seismic restraint.

3. Identify basic vibration isolation selection for mechanical equipment.

4. Determine basic Seismic exemptions per code.



Need for Wind Restraint



One Approach to Wind Restraint



Exposure Category & Wind Speed

Exposure Category and Basic Wind Speed are defined 
in the Basis of Design usually found on the first sheet of 

the structural drawings.



Exposure Category & Wind Speed



Wind Speed Requirements



Occupancy/Risk Categories   I & II

• Buildings and structures whose failure would pose a 

low hazard to human life. 

• These include:

• Agricultural buildings

• Certain temporary buildings & structures

• Minor storage buildings & structures



• Buildings and structures in which failure would pose a substantial 

hazard to human life

• Buildings where more than 300 people may gather in one place

• Daycare facilities with a capacity greater than 50

• Elementary and secondary school facilities with a capacity greater 

than 250 & colleges and adult education facilities with a capacity 

greater than 500

• Healthcare facilities with 50 or more resident patients that do not 

have surgery or emergency care facilities

• Jails, prisons & detention facilities

Occupancy/Risk Categories III



Occupancy/Risk Category IV

• Buildings and structures designated as essential. Some of which 

are:

• Hospitals and healthcare facilities with surgical & emergency 

treatment facilities

• Fire, rescue, ambulance, police stations & emergency 

vehicle garages

• Designated emergency shelters

• Aviation control towers, air traffic control center

• Facilities designated for emergency response & 

preparedness



Wind Requirements within the IBC code

What is changing regarding the way 

we design wind restraint?



Wind Load Requirements within the IBC 2003,IBC 
2006 & ASCE 7-05/10

• Horizontal force nearly doubled from 03 to 06 based on the fact that
equipment was now considered a “Main Wind Force Resisting System”.

• It is recommended in ASCE 7-05 that designers should consider uplift in 
the calculations.

• IBC Section 1609.1 – “Decreases in wind loads shall not be made for the 
effect of shielding by other structures.”

• ASCE 7-10 wind loads on rooftop equipment limited to buildings greater 
than 60’ tall.



Wind Speed Requirements

IBC 2003/06/09



The Future – IBC 2012 & UP
• Wind speeds have increased

• Uplift is mandatory in the wind load calculations

• Occupancy category is introduced, and the wind 
speeds will vary by category

• ASCE 7-16, Provisions must apply to rooftop 
equipment on buildings of all heights



Wind Speed Requirements

IBC 2006/09 IBC 2012



Is Seismic Restraint 

Required On My Project?



Areas of Concern



Seismic Must Be Addressed If:

➢Project is a new build under 2000, 2003, 
2006, 2009 and 2012 IBC

➢Project owner requires it

➢Project is a renovation which will impact the 
loads applied to the existing structure 



Seismic Design/Risk Category is 
determined by the Structural Engineer

Seismic Design Category Factors:

1. Building Occupancy Category

2. Mapped Ground Motion – Long and Short 
Period Accelerations.

3. Type of Soil Underlying the project



Short Period Response

http://earthquake.usgs.gov/research/hazmaps/pdfs/IBC-2006-Figure1613_5(01).pdf

Mapped Ground Motion



Soil Types
❖A – Hard Rock

❖B – Rock

❖C – Dense Soil/Soft Rock

❖D – Stiff Soil (Default condition if no information is given)

❖E – Soft Soil

❖F – Very Poor (Back Fill, Swamp)



Seismic Design/Risk Category

• The Seismic Design/Risk Category is assigned to each 
building by the structural engineer.

• It will have a letter designation that varies from A to F. With 
A signifying the least stringent requirements and F the most 
stringent.

• This quantity indicates to the design professionals the level 
of seismic restraint and detailing required to match the 
durability of the building structure itself.





Component Importance Factor IP

• Is assigned to the component by the design professional 
of record responsible for the system.

• IP will be either 1.0 or 1.5.

• The Component Importance Factor for each piece of 
equipment & system should be listed in the equipment 

schedule.



➢IP=1.5 If the component or system is required to 
function for Life-Safety purposes after an 
earthquake, this includes fire protection sprinkler 
systems. Any piping, ductwork, power, and/or 
control cables that are attached to such a system 
will also have a Component Importance Factor, 
IP=1.5.

➢Note: The Component Importance Factor (IP) is 
not necessarily the same as that for the building 
(I).



Global Exemptions

• Seismic Design Categories A & B – All mechanical 

& electrical components & systems.

• Seismic Design Category C – Mechanical & 

electrical components & systems whose 

Component Importance Factor IP=1.0.



Equipment Exemptions



Equipment Exemption

For Seismic design category D, E or F.  Floor mounted 

equipment under 400 lbs.



Size Exemptions

1. Seismic Design Categories D , E,  or F: Mechanical & 

electrical components weighing 20 lbs. or less Mounted to 

walls or ceiling with IP = 1.0 and flex connections for all 

services.



Duct Mounted Exemption

Equipment hard mounted on at least one end to duct and 

weighing 75 lbs. or less can be considered part of the duct and 

restrained or “exempted” as part of the duct. 



Christchurch, NZ – 2011

6.3 Magnitude



Damage to Nonstructural Component During 
NZ Earthquake



Owner gets what Owner wants



Owning the Seismic Bracing 



Vibration Isolation

What is Vibration?

Vibration is unwanted motion that is 
transmitted to the building structure 

and occupants, generally from 
rotating HVAC equipment.



How is Vibration Mitigated?

By resiliently decoupling the equipment 
from the building structure by the use of

vibration isolators.



Specifying Isolation

❖Isolation performance is a function of the system’s natural 
frequency which depends on the driving frequency, the mass 
being isolated, and the stiffness of the isolators.

❖Almost all vibration isolation specifications define the required 
isolation by the static deflection of the isolators, the deflection 
under the dead load alone.



Vibration Isolation



Selection

ASHRAE Type 1 ASHRAE Type 2

ASHRAE Type 3 ASHRAE Type 4



Selection

ASHRAE Type 5

Thrust Restraint



Example PG.7 of Selection Guide



Example PG.7 of Selection Guide



Restraint of Isolated Equipment

How to isolate the equipment, yet allow it 

to be restrained for Wind/Seismic forces?



Single Restraint Plate Type Seismic Isolator

Three

Axis

Snubber

Free

Standing

Isolator

Restraint

Housing



Choose the Proper Isolators
Off-the-shelf solution not sufficient for 

the application 



Choose the Proper Isolators

Restrained spring 

Wind/Seismic



Roof Curb for HVAC Units

Isolators

with Three

Axis

Restraints

HVAC Unit Must be

Securely Attached to the

Isolated Rail using

an Engineered design

to Resist the Wind Loads

Securely Attach

to Structure



Clear Direction 
Equipment Schedule 



Clear Direction 
Equipment Schedule 



Clear Direction 
Equipment Schedule 



Thank you for your time!

To receive PDH credit for today’s program, you must complete the 
online evaluation, which will be sent via email following this 
webinar.

If you viewed the webinar as a group and only one person registered for the 
webinar link, please email Lisa Cherney (lcherney@amca.org) for a group 
sign-in sheet today.  Completed sheets must be returned to Lisa by tomorrow, 
October 29.

PDH credits and participation certificates will be issued electronically within 30 days, 
once all attendance records are checked and online evaluations are received.

Attendees will receive an email at the address provided on your registration, listing 
the credit hours awarded and a link to a printable certificate of completion. 



Questions?



NEXT PROGRAM

Join us for our next AMCA insite™ Webinar:

- Wednesday, November 18

- 1:00-2:00pm CT

- TOPIC: High Wind Testing and Certification of Fans

- Presenter: Daniel Hernandez-Reyes, Product Manager,  AMCA 
Member Company

>> For additional webinar dates go to: www.amca.org/webinar


