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From coyne Fri Nov 15 17:04:13 1996

To: let@n66.com, thompson@t66.com
Ce: fyr, fine

Subject: Re: acceleration load spec

Tim and Eric,

Here's the suggested seismic lcad requirement for the SEI. (As an
alternative to this static eguivalent load, we could specify an
acceleration design spectrum for use in dynamic analysis.) At a minimum
failure of the actuators under these loads should not cause failure of
the bellows or cause the seismic stack to “drop*; ideally the actuators
would survive these loads with no damage.

I'1l fax to you a brief _synopsis_ {(from a text) of the relevant part
of the UBC, If you feel it’s necessary, we can have Parsons provide the
appropriate sections of the UBC to us.
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From Mon Apr 15 09:46:56 1996
To: lj;@iigo.mllech.edu
Subject: Re: acceleration spec

Although the sites are not suject to the same kind of earthquake
activity as ScCal, there are occasional earthquakes in the Pacifice
Northwest exceeding magnitude ¢ and I wonld gues= a magnitude 6 is
possible every 100-20D years. I think I need an earthguake rescraint
provision in the seismic isclation DRD. Any ideas ? I was going to ask
for no significant damage under accelerations of up to 0.1 g.

Fred

You should include a statement like the following:

Seismic Restraint

The SEI shall be designed tep resist the static sguivalent lateral
forces defined in the Uniform Building Code ({UBC), 1994 edition, for a
seismic zone factor Z = 0.15 {i.e. zone 2B, Hanford) and a structure
importance factor I = 1. The support structure shall resist the
gseismic lcads without damage. The seismic stack shall sustain the base
shear motion of the support structure without collapse or release of
any of the stack layers. N

S50 ... what does this mean? Well, if there is no damping or plastic
deformation to absorb the seismic loading (Rw = 1), and IF the SEI
first frequency was between 2.5 Hz and 10 Hz {i.e. at the peak), then
the base shear,

Vb = {Z*I*C/Rw)*W = (D.15%1*2,75/1)*W = 0,41 W

If, as in the case of the Corner Station building, Rw = 6, then (and
one uses Z = 0.20 as RMP did), then vb = 0.092 W The actual leoading
will depend upon the dynamics of the structure. I think it‘s safe to
say that some sort of restraint against large motion of the stacks may
be required. In the interim, a provisional design factor of 0.10 W is
oK.

Dennis
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PART A: BUILDING CODES AND STRUCTURAL
DYNAMICS

21.1 UNIFORM BUILDING CODE (UNITED STATES), 1994
21.1.1 Base Shear

The 1990 edition of the recommendations of the Structural Engineers Association of
California, incorporated in the 1994 Uniform Building Code (UBC), specify the base -
shear as g

_ (2LLD

where W is the total dead load, and applicable portions of other loads, and the seismic
coefticient,

QL1

This coefficient corresponding to Ry = 1 is called the elastic seismic coefficient:
.= Z2IC 2113 f

€, is the product of three factors:

1. Seismic zone factor Z = 0.4 for zone 4, 0.3 for zone 3, 0.2 for zone 2A, 0.15 for
zone 2B, 0.075 for zone 1, and zero for zone 0; the United States is divided into
Six Zones (Fig. 25.1.1), -

. Importance factor / = 1.0 or 125, For most strugtures 1 = 1, but for “essential
facilities” and “hazardous facilities” 7 = 1.25.

, The numerical coefficient C is defined as

C= ‘Tzsz <278 (21.1.4)
| R -

where T, is the fundamental natural vibration period of the structure in seconds; -
and the site cocfficient § = 1.0, 1.2, 1.5. and 2.0 for soil profiles Sy, 53, 53, and Ss, s
respectively, defined in the code. These coefficients account for local soil effects _ -
on earthquake ground motion, a topic not covered in this book. '

For the fundamental natural period of vibration the code provides the formula

LT
Ty =2 [;%’i;"—;-] (21.15)
fm) ViV

where 1, is the weight at the ith floor, and u; are the floor displacements due to static
application of a set of lateral forces F; at floor levels i = 1,2..,., N in an N-story
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Ty or T, sec

Figure 21.1.2 UBC {1994): elastic (R, = 1) seisiic coafficiemt C, for Z = 04, f = 1,
§ = |, and pseudo-acceleration A/g for Z = 0.4,

21.1.2 L ateral Forces

The distribution of lateral forces over the height of the building is to be determined from
the base shear in accordance with the formula for the lateral {or horizontal) force at the

~ Jth floor:

w‘,'hj

Fi=(Vp — Fj})=—a——
T wik

(2LL7

‘with the exception that the force at the top floor (or roof) computed from Eq. (21.1.7)1s

increased by an additional force, the top force:

0 i <07
Fir= 1007V, 07<T < 3.6 (21.1.9)
0.25v, 71 =36

where h; = height of the jth floor above the base, These lateral forces are shown in
Fig. 21.1.3.

21.1.3 Story Forces

The design values of story shears, story overturning moments, and element forces are
determined by static analysis of the building subjected to the lateral forces defined by
the foregoing equations.

Ty

F iRy skl

21.2 .




| Library of Congress Cataloging-in-Publication Dala

| Chopra, Anil K.
Dynamics of structures : theory and applications o earthquake
‘ engineeting / Anil K. Chopra.
p.oocm,
Includes index.
ISBN (-13-855214-2
|. Earthquake engineering. 2. Structurui dynamics. L. Title,
TANGI4.6.C466 1995
629.1° 762—de20 94-462‘2;
]

Acquisitions Editor: Bill Stenguist

Production Editor; Kurt Scherwatzky

Production Coordinator: Bayani Mendoza de Leon

Editoriul-Production Service: Electronic Publishing Services. Inc.

Buyer: Bill Scazzero

Cover Designer; Douglas Deluca

Cover Phote: Transamerica Building. San Francisco. California, The mations shown are accelerations recarded
during the Loma Prieta earthquake of October 17, 1989 at basemnent, 1wenty-ninth floor, and forty-ninth fAcor.
(Courtesy of Transamerica Corporation,)

= © 1995 by Prentice-Hall, Tnc.
= A Simop & Schuster Company

Englewnod Cliffs, New Jersey 07632

The suthor and publisher of this book have used their best efforts in preparing this book. These efforty include
the development, research, and testing of the theories and programs 1o determine their effectiveness, The
author and publisher shall not be liable in any cvent for the intidental or consequential damages in connection
with. or arising ou) of. the furnishing. performance, or use of these programs.

All rights reserved. No part of this bogk may be

reproduced, in uny form or by any means, without
parmission in writing from the publisher,

Printed in the United States of America

9 8 7 6 543 21

ISBNO0-13-855214-¢2

Prentice-Hail Intemational (UK) Limired, London
Prentice-Hall of Australin Pty. Limited, Sydney
Prentice-Hall Canada Inc., Toronto

Prentice-Hall Hispanoamericana, 5.A.. Mexica
Prentice-Hall of India Private Limited, New Delhi
Prentice-Hall of Japan, Inc., Tokyo

Simon & Schuster Asia Pte. L., Singapere

Editora Prentice Hall do Brasil, Lida., Rin de Janeira




