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We are We Here?  

The primary focus of this discussion is to offer a guide to meeting the different requirements
specified in the various building codes in ways that are more easily understood than in
the original code format. The key to the manual is its ability to link both code and project
requirements to products and design solutions with a minimum of effort.

■To acquaint you with the seismic/wind load “on line” requirements of the International Building 

Code (IBC)

■To teach you how to help minimize your exposure to risk and liability





The Beginnings of a New Code 

The International Code Council (ICC) was established in 1994 as 
a non-profit organization dedicated to developing a single set of 
comprehensive and coordinated national model construction 
codes. 

■January 17, 1994 the Northridge, California earthquake 

occurred

■6.7 Magnitude

■Epicenter located 20 mi. from Los Angeles

■Number of injured was 9000, number of deaths was 51

■9 Hospitals damaged and closed

■Resulted in new Code Development & Legislation



What is the IBC Code

The ICC was formed after the Northridge earthquake in 1994.  Government agencies reviewed the 
emergency response after Northridge and determined that many “emergency services” type 
building such as hospitals went off line – not because of structural deficiencies in the buildings 
themselves but in many cases because the mechanical, electrical and plumbing systems (MEP
systems) failed resulting in the buildings being rendered useless.  

■ International Building Code (IBC) is a publication developed by the International Code Council (ICC)

■ ICC was assembled to develop a single set of national model construction codes

■ IBC publications are funded and supported by NEHRP (National Science Foundation, National 

Institute and Standards of Technology, FEMA and USGS)

■Code specifically addresses design and installation of building systems with emphasis on 

performance

■Until now, only anchorage of a unit to the structure was considered – equipment performance was 

never considered

■For the first time, critical equipment is now considered a component of the structure
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■The IBC is the first of 14 volumes of the code group known as the International Codes

■ It is the Structural Handbook for the building  

■The American Society of Civil Engineer’s handbook, ASCE 7 is the IBC’s companion reference 

standard for design of buildings as well as architectural, mechanical, electrical and plumbing 

components

■The information and application of seismic & wind loads as they apply to these components do not 

appear in any of the other 13 International Code volumes

■Chapters 16 & 17 of the IBC Code define the design, testing and inspection requirements for all 

components that must demonstrate “on line” capability



Roles and Responsibilities 

As with any design job, there is certain basic information that is 
required before seismic restraints can be selected and placed. 

The building owner, architect, and structural engineer make the
decisions that form the basis for the information required to select 
the seismic restraints for the mechanical, electrical and plumbing 
systems in the building. 

■ Architect

■Structural Engineer

■ Equipment Specifying Engineer

■ Equipment Dealer and OEM

■ Installing Contractor 

■ Code Officials and Inspectors



The Architect

Architects will work with the owner to help you define 
what they want to build, present options and help the 
owner get the most for your valuable investment. 

■ Risk Category I: Low hazard to human life in the 

event of failure

■Risk Category II: Other buildings not defined as I, III, 

or IV

■Risk Category III: Substantial hazard to life in the 

event of failure

■Risk Category IV: Essential facility 



Essential Facilities 

Essential Facilities are defined as building that are 
intended to remain operational.  This can be from any 
environmental loading.   

■ Flood

■ Wind 

■ Snow

■ Earthquakes



The Structural Engineer



Short Period Spectral Response

The USGS, has mapped all of the known fault lines in the United States and assigned ground level 
acceleration values to each location based on the Maximum Considered Earthquake (MCE).  We use the 
short period values when evaluating nonstructural components as they respond more strongly to the short 
period excitation due to their relatively low mass and high stiffness.



Site Classification

As seismic waves travel though the ground, they travel faster through hard rock than soft soil.  As a result, 
when the waves move from hard rock to soft soil, the amplitude (largeness) of the waves needs to increase 
to be able to carry the same amount of energy, creating stronger shaking. This same principle accounts for 
the site effects of sediment thickness. The deeper the sediment above bedrock, the more soft soil there is 
for seismic waves to travel through, therefore creating stronger amplifications.



Seismic Design Category

These modified accelerations together with the Occupancy Category are used to determine the Seismic 
Design Category.



When Do I Need Seismic?

Colored areas of the map have 

seismic requirements for 

structures when Ip = 1.5.
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The Specifying Engineer



Component Importance Factor 

There are just two values for the Component Importance Factors for non-structural components, 1.0 and 1.5, 
which are not directly linked to the importance factor for the building structure. 
All non-structural components must be assigned a component importance factor. The
design professional that has responsibility for the MEP system in question is also responsible for
assigning the Component Importance Factor to that system.
. 

■ All non-structural components must be assigned a component importance factor.

■ Design professionals that responsible for the MEP system in question is also responsible for assigning the 

Component Importance Factor to that system



Component Importance Factor 



Component Importance Factor 



Interrelationship Clause



Components, Supports and Attachments

Alert: The MEP engineer is at risk if the information in the construction 

documents is inaccurate or incomplete.  Clearly written specifications and 

details need to be provided in the construction documents in order to minimize 

exposure to risk and liability.
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Where to Find Seismic Values



Where to Find Seismic Values



The Equipment Dealer and OEM



OEM Responsibility (IBC 2009)



OEM Responsibility (IBC 2012)



OEM Responsibility (IBC 2012)



OEM Responsibility (IBC 2012)



OEM Responsibility (IBC 2012)



Special Seismic Certification

Special Seismic Certification is an approval process in which equipment and nonstructural 
components are evaluated for their ability to withstand the effects of earthquakes and meet 
functional requirements following these events.

■ Special seismic certification for the equipment is required

■Labeling of equipment is required

■Proper seismic installation is required

■Special Inspections may be required

Every manufacturer providing a component (equipment) with an Ip = 1.5, must now warrant and 

guarantee through specified outside testing and/or analysis that their component and/or system will 

start and continue to run after being subjected to the specified seismic forces.



Certificate of Compliance 



Equipment Label



Shake Table Testing



IBC Certification Listings



The Installing Contractor



Contractor Responsibility



Component Attachment per the IBC Code



Component Attachment per the IMC Code



General Exemptions



Equipment Anchorage



Equipment Anchorage



Equipment Anchorage



Code Officials and the Special Inspector



Special Inspection Requirements



Quality Assurance Requirements



When are Special Inspections Required?



Authority Having Jurisdiction (AHJ)



Building Codes Work

Haiti

■Little to no code 

■ Requirements

■ Enforcement

■Magnitude 7.0

■480 kilotons TNT

■Deaths > 200,000

■Homeless > 1 million

Chile

■Strict code

■ Requirements

■ Enforcement

■Magnitude 8.8

■240 megatons TNT

■Deaths < 1,000



Wind

Applicable for all construction from shopping malls to hospitals in all areas of the United states, no 
exclusions! 



Wind



3 Second Wind Gust Speed



3 Second Wind Gust Speed



Wind Design



Wind Design



Wind Design



Wind Design



Wind Design



Component Attachment 



Component Attachment 



Component Attachment 

■ Metal deck is a non structural building component and cannot be anchored to unless the 

structural engineer designed it for such

■ Roof mounted components and their base or curbs must demonstrate transference of the 

calculated wind/seismic load from the unit to the base/curb and into the structure. (continual load 

path)

■ Base/curb mounted components, require anchorage of the base/curb directly to the building’s 

structure. (steel or concrete)

■ Components require anchorage (positive attachment) of the component to its supporting 

base/curb. (welding or bolting)



Reducing Risk

■ Reduce risk through your project specifications

■ Reduce risk through your drawing details

■ Reduce risk through proper project management
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