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Because a continuous source of power is required to reliably operate critical equipment in the hospital industry, standby
generator sets are indispensable in medical facilities. Ensuring the dependability of a generator set, however, can be a
challenge, particularly in California, where seismic activity can threaten the equipment that allows hospitals to save
lives. In response to this threat, the state of California adopted the International Code Council’s 2006 International
Building Code (IBC) in the 2007 California Building Code (CBC). Because the IBC includes provisions that cover
not only building structure, but building systems and components as well, conformance to this code is vital in ensuring
that generator sets—and the critical equipment that they power during an outage—remain functional in the event of an
earthquake. For reasons such as these, the Office of Statewide Health Planning and Development (OSHPD) has made
adherence to the CBC mandatory in critical facilities, such as hospitals, for all projects going forward. While the 
objective of this mandate is to minimize loss of life, adherence to the CBC carries the added benefit of reducing the
risk of damage to equipment and protecting hospitals from legal liability following a seismic event.

Seismic Certification
Ensuring critical facilities remain fully functional after a seismic event.

By Richard Lund

An investment in knowledge pays the best interest. 
-Ben Franklin

Knowledge is power.
- Sir Francis Bacon
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The intent of the IBC is to provide
reasonable assurance of seismic 
performance that will avoid serious
injury and life loss, avoid loss of
function in critical facilities, and
minimize structural and nonstruc-
tural repair costs where it is practical
to do so. Reliable generator sets are
critical in achieving this intent.
Firstly, a backup generator can 
ensure that safety systems remain
operational immediately following a
seismic event if a loss of primary
power occurs. This allows a hospital
to remain functional, both protecting
the lives of patients already in its
care and providing services to any
persons injured in the earthquake.
Secondly, by employing a generator
set that can withstand a seismic
event, a hospital reduces the risk 
of costly damage to its power gener-
ation equipment.

In addition to covering building 
systems and components as well as
building structure, the IBC extends
liability to engineers, architects, 
contractors and equipment manufac-
turers; therefore, failure to adhere to
the CBC can result not only in costly
lawsuits, but in risk to professional
licenses as well. The IBC further 
includes a consequential damage
clause, which holds each involved
party liable for the work or omis-
sions of the others. In short, a rigid
adherence to the CBC is essential in
the prevention of both unnecessary
loss of life due to system failure and
liability for such a failure.

While the consequences of failing to
conform to the CBC are clear, the 
rationale behind the decision to 
require seismic certification for all
generator sets in California hospitals
is more complicated. Numerous 
factors are taken into account during
the process of determining whether
or not a specific piece of equipment

will require certification.

Firstly, the occupancy category of
the building is considered (i.e. in 
accordance with the IBC, a building
receives a ranking of I-IV based on
its intended use). Occupancy 
category I is reserved for buildings
that represent a low hazard to human
life in the event of a failure, while
occupancy category IV is designated
for essential facilities. Hospitals fall
under occupancy category IV, as
they contain components required
for post-earthquake recovery and as
their failure could result in a signifi-
cant loss of life. Secondly, individual
building components are assigned an
importance factor (Ip) of either 1.0
or 1.5. Any component that is 
required to function for life-safety
purposes after an earthquake, 
contains hazardous materials, or is
required for the continued operation
of an essential facility receives an Ip
of 1.5, while all other components
receive an Ip of 1.0 (ASCE7-05 
Section 13.1.3). If the Ip of a 
component is greater than 1.0, 
then that component becomes a 
designated seismic system, and it is
required to remain operational after
a seismic event. Because they are
critical in maintaining hospital 
operations in the event of a power
outage, generator sets are designated
seismic systems.

Finally, the seismic design category
of a structure is determined. This is
accomplished by combining 
information concerning maximum
considered earthquake magnitude
based on site latitude and longitude,
the occupancy category of the 
structure, and soil site classification.
Based on this information, a site 
receives a ranking of A-F. Categories
C through F require seismic 
certification.

Based on occupancy category, 
importance factor, and seismic 
design categories, seismic certifica-
tion will invariably be needed for
generator sets in California hospi-
tals. Due to California’s adoption of
the IBC, this has several implica-
tions for such power generation
equipment. The most significant 
difference between the IBC and pre-
vious building codes, for example, is
that equipment must be certified
based on its ability to remain fully
operational after a seismic event, and
not simply on its anchorage. Also,
systems must remain capable of 
ensuring the full functionality of a
medical facility for as long as is 
necessary following an earthquake;
they cannot simply stay online long
enough for evacuation, as was 
required for certification by previous
building codes. 

To comply with the CBC, seismic
certification is generally achieved
through shake table testing, mathe-
matical modeling, or experience
data. OSHPD requires that active
generator components (i.e. compo-
nents containing moving or rotating
parts that are sensitive to earthquake
forces and critical to the function of
equipment) be certified via shake
table testing. At minimum this will
include the engine and generator end
of a power generation unit, but it
may also include circuit breakers,

A rigid 
adherence to the 
CBC is essential in 
the prevention of both 
unnecessary loss of life 
due to system failure and 
liability for such a failure.
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fuel tanks, or any other equipment
mounted to the generator’s chassis or
supporting structure. Other rugged
parts and equipment associated with
power generation may be certified
by analysis or experience data. 

In order for a component to receive
certification on the basis of shake
table testing, several standards must
be met. Firstly, tests must be per-
formed by an independent laboratory
accredited by an organization such
as the IAS of ICC according to ISO
Accreditation Standard 17025, or
under the responsible charge of a
California licensed structural, civil
or mechanical engineer. Test reports
must be prepared by a California 
licensed structural, civil or mechan-
ical engineer, and must be reviewed
by a California licensed structural
engineer.

Secondly, because the springs on
which the chassis of a generator sits
provide the unit with flexibility, that
flexibility must either be replicated
in the test setup, or the motions of
shake table acceleration must be
modified to account for this flexibil-
ity. In short, the unit must be capable
of withstanding seismic events in
which the springs of a power gener-
ation unit act as motion dampeners
as intended, in addition to events in
which these springs act as motion
exciters due to resonant frequency. 

Where individual components are
certified by tests, connecting 
elements, attachments, and sup-
ports—such as fuel lines and water
lines—can be justified by supporting
mathematical analysis or experience
data. 

Finally, to achieve seismic certifica-
tion, a minimum of two shake table
tests must be performed unless 
otherwise specified in the test 
standard. One test may be acceptable
if a single product without variations
is certified in accordance with the
OSHPD CAN and the manufactur-
ing process is ISO 9001 certified. If
a range of similar products is to be
tested, the two tests must be 
performed on the smallest and
largest units. Certification based on
shake table testing is granted if, after
testing, the equipment can be
restarted and run within the limits
designated by the manufacturer.

If equipment is to achieve certifica-
tion through mathematic analysis,
data must be submitted to OSHPD in
accordance with Section 7-115 of the
2007 CAC. The most common
method of mathematical analysis is
finite element modeling. In this
process, a computer virtually decon-
structs the unit and applies a theoret-
ical force to each resulting piece.
That data is applied to the pieces 
surrounding that piece until the 
entire unit is modeled. Because this
is a theoretical method of testing, 
active equipment cannot be certified
using mathematical analysis.

Seismic certification can also be
granted based on experience data. In
this case, data must meet the require-
ments for qualification outlined by
OSHPD. Data must include charac-
terization of experience motions as
measured by instruments, verifica-
tion of post-earthquake performance
must be available, the equipment
being installed must be of equal or

better construction than the tested
equipment, and project seismic 
demand must be less than that of the
presented experience data. Because
OSHPD only grants certification
based on experience data to objects
of simple composition, this method
is not acceptable for active equip-
ment.

Generator sets operated in California
medical facilities must meet the 
seismic standards outlined in the
CBC. Because generator sets are
vital in maintaining the functionality
of a medical facility during a power
outage, they are instrumental in the
avoidance of unnecessary loss of
life—as well as needless financial
loss—following an earthquake. 
Hospitals are critical facilities in that
they are essential for post-earth-
quake recovery, and the intent of the
CBC is to ensure that hospitals can
remain fully functional after a 
seismic event.

Hospitals 
are critical facilities 
in that they are essential 
for post-earthquake recovery,
and the intent of the CBC is 
to ensure that hospitals can
remain fully functional after 
a seimic event.
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