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Is My Project/Building “Seismic”?

YES



• Seismic design was first introduced in the 1991 North 
Carolina State Building Code (1988 Standard Building Code)

History of NC Code Requirements

SEISMIC ZONE 0

Group I-Unrestrained having surgery 
or emergency treatment facilities

ZONE 0 = Representing places where 
earthquakes had never been experienced, 
and were deemed unlikely to occur

Design earthquake accelerations 
based on 475 year Return Period



History of Seismic Requirements

SEISMIC “ZONES” ARE NO LONGER USED IN THE CURRENT BUILDING CODES



• 2018 North Carolina State Building Code 
(2015 IBC with North Carolina Amendments)

Current Building Code Requirements

2018 NC BUILDING CODE 2015 IBC ASCE 7-10



Determine Occupancy of Building 
• Reference NCSBC Table 1.604.5

Determine Seismic Site Class and Response Accelerations
• Typically comes from geotechnical report / location of site.

Determine Seismic Design Category 
• Reference Table 11.6-1 and Table 11.6-2

Check if MEP Components are Exempt 
1. Determine Importance factor (Section 13.1.3)

2. Determine if it is exempt (Section 13.1.4)

Delegate Design to Contractor 

Current Building Code Requirements



Current Building Code Requirements

Facilities that represent a 
substantial Hazard to Human Life 
in the event of Failure:
Health care facilities with a 
capacity of 50 or more resident 
patients, but not having surgery or 
emergency treatment facilities

Essential Facilities:
Hospitals and other health care 
facilities having surgery or 
emergency treatment facilities

Seismic Design CriteriaSeismic Design Criteria – Occupancy Category

Medical Office Building



Seismic Design Criteria – Ground Acceleration

Current Building Code Requirements

• Return Period Increased 
to 2,475 Years

• 2% Chance of Occurrence 
Every 50 Years

• Uniform Risk Maps

• Accelerations in 0.05g 
Contours

• Maximum Considered 
Earthquake (MCE)

Maximum Considered Earthquake 
Acceleration (Ss and S1)



Current Building Code Requirements



SDS = 2/3FaSs

SD1 = 2/3FvS1

= 0.164 g
= 0.123 g

Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Site Class (Soil)

Site
Class

Mapped Maximum Considered Earthquake Spectral 
Response Acceleration Parameter at Short Period

Ss ≤ 0.25 Ss = 0.5 Ss = 0.75 Ss = 1.0 Ss ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F Site Specific Ground Motions

ASCE 7-10 TABLE  11.4-1 Site Coefficient, Fa
Site

Class
Mapped Maximum Considered Earthquake Spectral 

Response Acceleration Parameter at Short Period

S1 ≤ 0.1 S1 = 0.2 S1 = 0.3 S1 = 0.4 S1 ≥ 0.5

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F Site Specific Ground Motions

ASCE 7-10 TABLE  11.4-2 Site Coefficient, Fv
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DESIGN ACCELERATIONS

Ss = 0.154   S1 = 0.077
(for Raleigh, NC)



SD1

Occupancy Category

I or II III IV

SD1 < 0.067 A A A

0.067 ≤ SD1 < 0.133 B B C

0.133 ≤ SD1 < 0.20 C C D

0.20 ≤ SD1 D D D

Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Seismic Design Category

SDS

Occupancy Category

I or II III IV

SDS < 0.167 A A A

0.167 ≤ SDS < 0.33 B B C

0.33 ≤ SDS < 0.50 C C D

0.50 ≤ SDS D D D

ASCE 7-10 TABLE  11.6-1 Short Periods ASCE 7-10 TABLE  11.6-2 Long Periods
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The most restrictive Seismic Design Category shall be used (some exceptions)

In our example, SDC = C
SDC = C is typical for Risk Category IV Hospitals in District III

Unless Soil Conditions are Very Poor (Liquefaction) or Very Good (Rock)

From Example: SDS = 0.164 From Example: SD1 = 0.123



Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Nonstructural Components

2018 NC BUILDING CODE 2015 IBC ASCE 7-10

SECTION 1613.1 Scope. Every structure, and portion thereof, 
including nonstructural components that are permanently 
attached to the structures and their supports and 
attachments, shall be designed and constructed to resist the 
effects of earthquake motions in accordance with ASCE 7.

SECTION 1613 EARTHQUAKE LOADS
CHAPTER 13 - SEISMIC 
DESIGN REQUIREMENTS 
FOR NONSTRUCTURAL 
COMPONENTS



Current Building Code Requirements
Seismic Design Criteria – Nonstructural Components

ASCE 7-10

13.1.3 Component Importance Factor

All components shall be assigned a component importance factor as indicated in this 
section.  The component importance factor, Ip, shall be taken as 1.5 if any of the 
following apply:

1. The component is required to function for life-safety purposes after an earthquake, 
including fire protection sprinkler systems and egress stairways

2. The component conveys, supports or otherwise contains toxic, highly toxic, or 
explosive substances where the quantity of the material exceeds a threshold 
quantity established by the AHJ and is sufficient to pose a threat to the public if  
released.

3. The component is in or attached to an Occupancy Category IV structure and it is 
needed for the continued operation of the facility, or its failure could impair the 
continued operation of the facility.

4. The component conveys, supports, or otherwise contains hazardous substances 
and is attached to a structure or portion thereof classified by the AHJ as a 
hazardous occupancy.

All other components shall be assigned an importance factor, Ip, equal to 1.0

CHAPTER 13 SEISMIC DESIGN REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS



Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Nonstructural Components

ASCE 7-10

13.1.4 Exemptions

The following nonstructural components are exempt from the 
requirements of this section:

1. Mechanical and electrical components in SDC B.
2. Mechanical and electrical components in SDC C provided that Ip is equal to 1.0.
3. Mechanical and electrical components in SDC C D, E, and F where all of the 

following apply:
a. The component importance Factor, Ip is equal to 1.0
b. The component is positively connected to the structure.
c. Flexible connections are provided between the component and 

associated ductwork, piping, and conduit; and either.
i. The component weights 400 lb or less and has a center of mass 

located 4 ft or less above the adjacent floor level; or floor level 
and weigh 400 lb or less.

ii. The component weighs 20 lb or less or, in the case of distributed 
systems, 5  lb/ft or less.

CHAPTER 13 SEISMIC DESIGN REQUIREMENTS 
FOR NONSTRUCTURAL COMPONENTS



Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Nonstructural Components

ASCE 7-10

13.2.1 Applicable Requirements for Architectural, Mechanical, 
and Electrical Components, Supports, and Attachments

Architectural, mechanical, and electrical components, supports, 
and attachments shall comply with the sections referenced in 
Table 13.2-1.  The requirements shall be satisfied by one of the 
following methods:

1. Project-specific design and documentation submitted for approval to the 
authority having jurisdiction after review and acceptance  a registered design 
professional.

2. Submittal of the manufacturer’s certification that the component is seismically 
qualified by:

a. Analysis
b. Testing
c. Experience Data

CHAPTER 13 SEISMIC DESIGN REQUIREMENTS 
FOR NONSTRUCTURAL COMPONENTS



Current Building Code Requirements
Seismic Design CriteriaSeismic Design Criteria – Nonstructural Components

ASCE 7-10

13.2.2 Special Certification Requirements for Designated 
Seismic Systems

Certifications shall be provided for designated seismic systems 
assigned to Seismic Design Categories C through F as follows:
1. Active mechanical and electrical equipment that must remain operable 

following the design earthquake ground motion shall be certified by the 
manufacturer as operable whereby active parts or energized components shall 
be certified exclusively on the basis of the approved shake table testing…. 
Unless it can be shown that the component is inherently rugged by comparison 
with similar seismically qualified components.  Evidence demonstrating 
compliance of this requirement shall be submitted for approval to the authority 
having jurisdiction after review and acceptance by the registered design 
professional.

2. Components with hazardous contents and assigned a component importance 
factor (Ip) shall be certified by the manufacturer as maintaining containment 
following the design earthquake by (1) analysis, (2) approved shake table 
testing, (3) experience data. Evidence demonstrating compliance of this 
requirement shall be submitted for approval to the authority having jurisdiction 
after review and acceptance by the registered design professional.

CHAPTER 13 SEISMIC DESIGN REQUIREMENTS 
FOR NONSTRUCTURAL COMPONENTS



Current Building Code Requirements
Delegated Design

Engineer of Record Provides 
Relevant Seismic Design 
Criteria Based on the Project 
Location, Importance Factor 
and type of soil at project site 
(Seismic Site Classification)

SECTION 230548 – HVAC SEISMIC AND WIND VIBRATION CONTOLS



Current Building Code Requirements
Delegated Design

Engineer of Record Delegates 
Structural Design to 
Manufacturer’s Engineer



Current Building Code Requirements
Delegated Design

A Hospital Project Example

Contractor’s Structural Engineer 
Takes Responsibility for Design of 
Seismic Restraints for 
Nonstructural Components

Contractor’s Structural Engineer 
Reflects Back Design Criteria



Current Building Code Requirements
Delegated Design

Contractor’s 
Structural Engineer 
Design Drawings, 
Details, and 
Manufacturer’s Cut 
Sheets for Seismic 
Restraints



Current Building Code Requirements
What About Existing Buildings?
2018 North Carolina State Building Code: Existing Building Code

Addition Not Structurally Independent  

• Shall be designed and constructed such that the 
entire structure conforms to the seismic-force-
resistance unless the following criteria are met

– The addition conforms to requirements of 
new structure

– The addition does not increase seismic 
forces in any existing structural element by 
more than 10%

– The addition does not decrease seismic 
resistance of any structural element by 
more than 10%

Addition is Structurally Independent 

• Addition shall be designed and constructed with 
requirements for new structures. Typically, there 
would be a structural expansion joint between 
addition and existing building.

Alterations to an Existing Building

• Alterations shall conform to the current requirement 
for new structures. 

• Alterations that increase seismic forces by 10% in any 
structural element or decrease design strength of 
any element to resist seismic forces by more than 
10% shall not be permitted unless entire structure is 
determined to conform to current building code 
seismic requirements



Current Building Code Requirements
What About Existing Buildings?

2018 NCSBC Mechanical Code
102.4 Additions, alterations, and repairs

Additions, alterations, renovations or repairs to a 
mechanical system shall conform to that required for a 
new mechanical system without requiring the existing 
mechanical system to comply with all of the requirements 
of this code.

102.9 Requirements not covered by this code.

Requirements necessary for the strength, stability or 
proper operation of an existing or proposed mechanical 
system, or for the public safety, health and general 
welfare, not specifically covered by this code, shall be 
determined by the code official.



Why Brace Non-Structural Components?
Areas of Louisa County High School in 

Louisa, Virginia constructed before seismic 
design was part of the building code.

“The building was not designed for an earthquake, 
so why would we seismically brace the MEP components?”



• 2011 Virginia Earthquake – 5.8 on the Richter Scale
• Epicenter was about 5 miles from Louisa County High School

Why Brace Non-Structural Components?

High Water Line from Ruptured 
Chilled Water Piping



Outer Banks Hospital Project (2000) 

GOOGLE



Outer Banks Hospital Project (2000) 
1997 Standard Building Code and the 1994 Standard Building Code with 
North Carolina Amendments Including 1996/1997/1998/1999 Revisions

1999 NCBC



Outer Banks Hospital Project (2000) 
1997 Standard Building Code and the 1994 Standard Building Code with 
North Carolina Amendments Including 1996/1997/1998/1999 Revisions

1999 NCBC

1999 NCBC



Outer Banks Hospital Project (2014) 

GOOGLE



Outer Banks Hospital Project (2014) 

GOOGLE

2012 NCBC

Mechanical and Electrical 
Components Not Exempt



Special Inspections and Seismic
What are Special Inspections?

OWNER TO CONTRACT
NOT THE CONTRACTOR,
AS THIS COULD BE
A CONFLICT OF
INTEREST

NCSBC CHAPTER 17



Special Inspections and Seismic
When are they required in North Carolina?
NCBSC 1705.1.2 Specific elements always requiring Special Inspections 
and NCBSC Section 1705.1.3  Structures requiring Special Inspections:



Special Inspections and Seismic

Aren’t Special Inspections
Just for Structural Elements?

No



Special Inspections and Seismic
Who is Responsible for Requiring Them?   
Registered Design Professional

2018 NCBSC ASCE 7-10



Questions?



Thank you!


