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Seismic Consideration
• Design and construction of permanent Buildings, Structures, 

Equipment, and System are governed by provision of the 
National State and Local CodesNational, State and Local Codes

• Design document shall be submitted to the authority having 
jurisdiction for compliance with these provisions
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Purpose

• Main Purposes of the Seismic Regulations 
provides in these codes are:provides in these codes are:
1. To provide minimum design criteria for 

structures appropriate to their primary functionstructures appropriate to their primary function 
and use considering the need to protect the 
health, safety, and welfare of the general 
public/its citizen by minimizing the earthquake-
related risk to life and

2. To improve the capability of essential facilities
and structures containing substantial quantities 
of hazardous materials to function during andof hazardous materials to function during and 
after design earthquakes.
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Intent
• Modal Codes provide minimum seismic requirement to safeguard 

against the loss of life and to maintain the function of facilities 
required for post earthquake recoveryrequired for post earthquake recovery

– e.g.  Every structure, and equipment, including components that 
are permanentl attached to str ct res and their s pports andare permanently attached to structures and their supports and 
attachments, shall be designed and constructed to resist the 
effects of seismic ground motion specific to the construction site 

• The owner or the user of the facility sets the limit for the extent of 
the acceptable damage

– e.g.  The SLAC Earthquake Design Specification requires that 
building, structures, equipment, and systems should suffer very 
little damage from a moment magnitude 7 0 earthquake andlittle damage from a moment magnitude 7.0 earthquake and 
should be “life safe” for moment magnitude for 7.5. Also, SLAC 
should  be able to operate within a few months of the magnitude 
7.0 events.
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Method
• Two basic methods are widely used for dynamic seismic analysis, 

namely, Response Spectrum and Time History methods

1. Response Spectrum methods 
allows determination of 
maximum modal response of a 
singly supported structural 
system or a multiple supported 
system where all supports 

i h i i
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receive the same excitation.

2.    Time History method of 
analysis permits the 
simultaneous application of 
different excitations at each

Time History of recorded ground acceleration at Capitola, 

different excitations at each 
support point of uncoupled 
model of the system of 
interest
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Approach
• It is a relatively straight forward matter to assess design 

criteria for seismic load for structure or equipment at rest, but 
it is quite a different matter to come-up with criteria for 
equipment during the move.

– Following are excerpts from SLAC seismic requirement

The seismic design requirement for SLAC is amongst the most stringent 
and out of the three reference sites only the site in Japan could come 
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Analysis
• The critical parameter is the Spectral acceleration expected for 

the components of the system during the design earthquake
– Determine natural modes of vibration for major components of 

th t (N t il bl )the system (Numerous computer programs available)
– Determine from the site specific spectral (e.g. SLAC Response 

Spectra acceleration shown below)  the design forces acting on 
the center of gravity of the system componentthe center of gravity of the system component

– Provide a complete load path (by physical means) capable of 
transferring all loads and forces from their point of origin to the 
load-resisting elements (foundation)load resisting elements (foundation)
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Excerpts from SLAC BABAR Detector Site-Specific 
Design Response Spectra
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Excerpts from SLAC BABAR Detector Site-
Specific Design Response Spectra

• Field investigation conducted in order to establishField investigation conducted in order to establish 
the subsurface geologic conditions in the 
immediate vicinity of the Detector location
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Excerpts from SLAC BABAR Detector Site-
Specific Design Response Spectra

• Established Peak Horizontal and vertical groundEstablished Peak Horizontal and vertical ground 
acceleration
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Excerpts from SLAC BABAR Detector Site-
Specific Design Response Spectra

• Established Peak Horizontal and vertical groundEstablished Peak Horizontal and vertical ground 
acceleration
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Excerpts from SLAC BABAR Detector Site-
Specific Design Response Spectra

• Recommended Plots of spectral accelerations 
versus period for use in seismic design of the Babar p g
Detector  
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Excerpts from SLAC BABAR Detector Site-
Specific Design Response Spectra
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Summary

• Seismic Regulations are well established
• Design criteria is site specific• Design criteria is site specific

1. Minimum design criteria are set by the authority 
having jurisdiction for the compliance to the g j p
governing regulations (codes)

2. It is a relatively straight forward matter to assess 
d i it i f i i l d f t tdesign criteria for seismic load for structure or 
equipment at rest, but it is quite a different matter to 
come-up with criteria for equipment during the move.p q p g

• Question:
Which set of criteria should we adopt forWhich set of criteria should we adopt for 
design of the detector, the most stringent 
criteria or the least ?
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