5
Concluding Remarks

There are many reasons for considering a seismic qualification program for
facilities Jocated in earthquake prone areas. These programs are required by
code for essential facilines and can be equally justified by environmenta) and
economical reasons for most other types of facilities. Building equipment is
sometimes reduced to a useless pile of rubble by an earthquake even when
the building structure itself 15 left intact. The comprehensive sersmic
gualification program suggested in this book is geared to reduce the potential
for damage to all building equipment whether it 1s {or a hospital, librarsy,
refinery . school. or other building. Most facilities can benefit by some men-
sure of protection if they are located in an earthquake prone area

The 1eview of building codes m Appendix | shows that mest of them typ-
cally approach the equipment qualification problerr from a static point of
view. While it 1s a valid methed of qualification for many types of equipment,
it1s just as invalid for other types. This book presents the reader with the
basics for qualification programs that utilize methods that are specificall,
suited to the requirements and characteristics of each individual piece of
equipment. Earthquake testing is required for criucal equipment that 1s
likely to fail operationally rather than structurally. Dynamic analyses are
requned for equapment that is likely to wiggle exicnsively because of its
geometry and is not likely to fail operationally The static analysis is valid for
the tvpe of eguipment that is generally rigid and only needs to remain an-
chored 10 be operationat and not collide with other more critical equpment

This book introduces the reader to a method whereby all equipment can be
assigned to a seismic category, which then lends isclf to examination and
qualification by one of the two model seismic desipn specifications pre-
senied. All this information is provided for various types of equipment and 15
referenced to idealized diagrammatic installation detaiis in Chapter 4 and
Apprendix 3. The qualification methods presented herein are intended for use
by all those interested in the survivability of building equipment during and
afier an earthquake.

Research programs are currently needed to refine the coefficients used bs
codes n the static formulas. Seismic testing programs can be designed for
ard conducted on typical equipment installations that wili vield coefficients
that arc more valid than those currently emploved The Nauonal Science
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Foundation and some university and private testing laboratories are cur-
tently poneering in these elforts. Upgraded codes from these findings
recognize the dynamic nature, as well a5 the operability requirements, of
equipment that will certainly result i Tacifities less likely to be damaged
as a result of an earthquake. Exampics of such endeavors include research
on the noanstructural behavior of the county «ervices building (during the
1979 Imperial Valley Earthquake) by Chns Arnold at Building Systems De-
velopment in Palo Alto and Dr. S.wwant Rihal's research on the seismic
perlormance of nonstructurad partition walls at Cai-Poly San Luss Obispo.
Extensive festing programs are continuously bewng conducted at private
companies such as Wyle Laboratories setsmic simulators at Norco, Califor-
nta and Huntsville, Alabama, and «t ANCO in Santa Monica, California,

The approaches that are presented 1o the reader are not new and have
been utilized by cntical facilities such as nuclear power plants for more than
adecade. The technology exists to atlain a refatively high level of confidence
with respect to survivabuluy of equpment after a severe earthquake and 15
only waiting to be employed.
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