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Preface

The Abstract Journal in Earthquake Engincering is a comprehensive annual collection of abstracts and
citations of current literature pertinent to the field of earthquake hazard mitigation. The present volume
contains more than 1,000 abstracts of technical papers, research reports, books, codes, and confercnce
proceedings. The abstracts are obtained from 84 technical journals, and from the publications of academic,
professional, and governmental institutions in 23 countries. The staff of the abstract journal sincerely appreciates
the efforts of those many individnals and organizations who have made valuable contributions to Volume 6.

Several changes in format have been made since Volume 5. Because of scheduling constraints, a number of
citations have been included without accompanying abstracts. This permits faster dissemination of these
citations than otherwise would be possible. Section 7 has been further divided into an additional two
subscctions: “Design and Construction of Foundations, Piles and Retaining Walls” and “Design and
Construction of Soil and Rock Struetures.” Tt is hoped that the user will benefit by these changes,

National Information Service for Earthquake Engineering

The publication of the abstract journal is one of the principal activities of the National Information Service
for Earthquake Engineering (NISEE). The information service was established in 1971 as a joint project of the
University of California, Berkcley, and the California Institute of Technology. NISEE is sponsored by the
Naticnal Science Foundation under a public-service grant. The staff of the Earthquake Engineering Research
Center at UC Berkeley is responsible for the publication of the abstract journal.

Availability of Abstracted Publications from EERC Library

Many abstracts and citations have a dot {®) affixed to the left of their abstract number, This indicates that the
cited publication is a part of the collection of the EERC Library, 47th Street and Hoflman Boulevard,
Richmond, California 94804 (415) 231-9403.

Individuals and organizations in the United States may borrow these “dotted” publications from the library
either by telephone or mail request, or by visiting the library. In addition, individuals and organizations
regardless of location may obtain photocopies of many of these publications from the library for a nominal fee,
provided that the intended use of such photocopies meets the fair-use criteria of the U.S. Copyright Law,
effective January 1, 1978, Please note that the library will loan but will not photocopy EERC reports. Single
copies of EERC reports may be purchased from the National Technical Information Service {address below).
When requesting material from the EERC Library, please fully reference the desired material, including the
abstract number, and indicate whether you wish to borrow or purchase a photocapy of the publication. Further
details may be obtained from the library at the above address.

Availability of Abstracted Publications from NTIS

An NTIS accession number follows the bibliographic citation for some abstracts. Copies of these publications
may be purchased from the National Technical Information Service, Springfield, Virginia 22161. Accession
numbers should be quated on all NTIS orders.

We wish to thank those users who have commented on Volume 5. To assist us in further improving the
journal, we continue to welcome such constructive criticism and suggestions.

W. E. WAGY and R. C. DENTON, Editors



WA



Journals Surveyed

The journals listed below were surveyed for the
purpose of collecting abstracts for this issue of the
Abstract Journal in Earthquake Engineering, The
Earthquake Engineering Research Center wishes to
express its gratitude to the publishers of many of
these journals for granting permission to reprint
selected abstracts and summaries.

The publications which are indicated by an
asterisk (*) are protected by copyright, Users of the
Abstract Journal are advised to consult with the
publishers of the individual journals on questions
which might arise concerning copying, or otherwisc
reproducing, any abstracts, papers or reports which
originally appeared in these publications.
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1. Generdl Topics and
Conference Proceedings

1.1 General

® 1.1-1  Allen, C. R. ef al, Earthquake research in China,
EQOS, Transactions of the American Geophysical Union, 56,
11, Nov. 1975, §38-881.

An American seismological delegation visited the Peo-
ple’s Republic of China from Oct. 5 to Nov. 5, 1974. This
report, prepared by eleven members of the delegation, is a
summary of the visit. The topics covered are (1) Introduc-
tion and Overall Assessment; (2} National Program; (3)
Chinese Universities and Tnstitutes; (4) Geophysical Instra-
mentation and Observatories; (5) Seismotectonics in China;
(8) Historic Records of Chinese Earthquakes; {7) Premoni-
tory Effects of Farthquakes; (8) Statistics, Models, and
Theory; (9) Rock Mechanics; (10) Earthquake Engineering
in China; and (11) History and Politics of Chincse Earth-
quake Studies.

o112
earthquake engineering, Proceedings, Fifth European Con-
ference on Earthquake Engineering, Vol. 2, Paper No. 153,
28. (For a full bibliographic citation see Abstract No, 12—
6.)

Rosenblueth, F., Optimum resource allocation in

The feasibility of optimal resource allocation is ex-
plored from the viewpoint of costs and benefits and a
methodology is proposed. The paper is a natural outcome
of decision trees, Bayesian statistics and preposterior analy-
sis, together with a more embryonic attack on the problem,
optimal design studies for renewal process disturbances and
simplifications stemming from sccond-moment probability
theory. The theory is developed in some detail; emphasis is
placed on the treatment of statistically correlated variables.

@®1.1-3  Whiteman, J. R, comp., A bibliography for finite
elements, Academic Press, Londen, 1975, 209.

1

®1.1-4

®11-5

This bibliography cites almost all of the significant
papers on advances in the mathematical theory of finite
elements. Reported are applications in acronautical, civil,
mechanical, nautical and nuclear engineering. Such topics
as classical analysis, functional analysis, approximation
theory, fluids and diffusion are covered. Over 2,200 refer-
ences to publications up to the end of 1974 are included.
Publications are listed alphabetically by author and also by
key words. In addition, finite element packages arc listed.

Lee, W. H. K. and Wang, 8. C., comps., Abstracts
of articles on Chinese earthquakes and related studies,
Open-File Report 76-460, U.S, Geological Survey, Menlo
Park, California, May 19786, 95.

In this report, the authors have compiled, as com-
pletely as possible, abstracts of articles on Chinese earth-
quakes and related studies. It is an updated version of a
major section of an earlicr report Earthquake and China,
compiled by Lee in 1974. The report is divided into the
following sections: General; Earthquake prediction; Seis-
micity, focal mechanism, and magnitude; Reports of large
earthquakes; Earthquake catalogs; Earthquake tectonics;
Structure of crust and mantle; Instrumentation and labora-
tory studies; Theoretical seismology; Engineering seismol-
ogy. An author index is included.

Habercom, Jr., G. E., comp., Offshore structures
(A bibliography with abstracts), National Technical Infor-
mation Service, Springfield, Virginia, Aug. 1978, 150.
(NTIS Accession No. NTIS/PS-76/0626)

Offshore structures are investigated relative to their
feasibility, design, construction, marine environments, and
environmental impact. Nuclear power plants, floating cit-
ies, and airports are among the facilities included in the
feasibility studies. This updated bibliography contains 150
abstracts, 84 of which are new entries to the previous
edition.

@ Sce Preface, page v, for availability of publications marked with dot.



2 1 GENERAL TOFICS AND CONFERENCE PROCEEDINGS

@1.1-6 Hundemann, A. S., comp., Seismology (A bibliog-
raphy with abstraets), National Technical Information
Service, Springfield, Virginia, Oct. 1975, 180. (NTIS Acces-
sion No. NTIS/PS-75/769)

One hundred eighty abstracts pertaining to seismic
wave propagation, United States earthquakes and analyses
of strong-motion earthquake accelerograms are presented.
Excluded are abstracts on underground explosion detection.

1.1-7 Savinov, S. A. and Moenakhenko, D. V., eds.,
Development of analysis and design of hydraulic strue-
tures in seismic regions (Sovershenstvovanie metodov
rascheta i proektirovaniya gidrotekhnicheskikh sooruzhenii,
vozvodimykh v seismicheskikh raionakh, in Russian), EN-
ERGIYA, Leningrad, 1976, 252.

The volume contains articles on analytic and experi-
mentai investigations of hydraulic structures in seismic
regions, The problems under investigation include full-scale
testing and the use of models, the effects of water, calcula-
tion of earthquake response and the study of dynamic
properties of materials. All of the papers arc abstracted in
this volume of the AJEE. The titles and anthors’ names
follow.

Numerical dynamic model of inhomogeneous elastic
base for massive hydraulic structures, Ostroverkh, B. N.—
Investigations of the earthquake resistance of concrete
gravity dams, Lyakhter, V. M. and Semenov, I, V.—On the
interaction of structure and layered soil base during an
earthquake, Kaufman, B. D. and Shulman, 8. G.—Non-
stationary vibrations of an oscillator interacting with an
elastic half-space, Kaufman, B. D. and Shulman, 8. G.—
Design of concrets gravity dams in seismic regions, Tvan-
ishchev, V. F. and Natarius, Ya. L—Evaluation of the
earthquake resistance of earth dams using methods of wave
dynamics, Lyakhter, V. M. and Ivanenko, I. N.—Elasto-
plastic deformations in response of earth dams to seismic
excitations, Lombardo, V. N. and Olimpiev, D. N.—On
design of earth dams for seismic excitation, Mozhevitinov,
A. L. and Konstantinov, I. A.—Operational methods for
increased earthquake resistance of large dams, Savinov, O.
A.—The balanced risk method and the reliability of hydrau-
lic stryctures, Sinitsyn, A, P.—On the methodology of
modeling earthquake response of dams, Monakhenko, D.
V.—Investigations of the earthquake resistance of hydraulic
structures on small scale models, Malyshev, L. K.—Investi-
gation of the effects of design features and loading condi-
tions on the earthquake resistance of arch dams using
models, Gutidze, P. A. and Bardanashvili, T. Z.—Dynamic
investigations of the Toktogul gravity dam, Bakhtin, B, M.
and Dumenko, V. L.—Application of holographic interfer-
ometry for investigations of natural frequencies and mode
shapes of hydraulic structures, Panteleev, A, A —Investiga-
tion of the seismic response of underground hydraulic
structyres using optical methods, Tsukerman, Ya. N.—
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Experimental model investigations of the earthquake resis-
tance of the piping of the inner perimeter of the Armenian
nuclear power plant, Airapetyan, B. M., Askov, V. L. and
Slovesnyi, B. V.—Prediction of dam response to seismic
excitation, Atrakhova, T. S., Golubyatnikov, V. L. and
Nikiforova, M. M.—Effect of water on seismic response of
hydravlic structures, Gordeeva, S. P. and Shulman, 8. G.—
Simplified formulas for caloulation of seismic water pres-
sure in the pressure system of hydroelectric power plants,
Kilasoniya, Dzh. N.—Calculation of the hydrodynamic
effect of finite amplitude vibrations on reservoir structures,
Filippenok, V. Z.—Calculation of the hydrodynamic effect
of a fluid on the walls of e rectangular basin, Averyanov,
V. K. and Tyutyunnikov, A. L—Hydrodynamic effect of
fluid on a rigid barrier with broken profile, Pilipenko, V.
A.—Hydrodynamic effect on massive submerged hydraulic
structures with rectangular profile, Pilipenko, V. A —On
the effect of ice cover on the reservoir surface on the
earthquake response of hydroelectric power plant structures
in water, Sheinin, 1. S,, Mukhutdinova, R. Z. and Shames,
M. P.—Prediction of wave levels in a water reservoir in a
region with complex seismic, tectonic and geological condi-
tions, Gvelesiani, T.—Experimental investigations of the
dynamic structural stability of loose soils subjected to
shear, Gorelyshev, P. L—Investigation of the dynamic
stability of the body of sand-filled vock dams, Gorelyshev,
P. I and Pyshkin, (3. B.—Investigation of the vibrations,
stresses and stability of the soil base of foundations, Eskin,
Yu. M. and Eiler, L. A.—A method for calculation of the
alteration of embankment profiles during earthquakes,
Birbraer, A, N.—Computer analysis of the seismic stability
of earth slopes of hydraulic structures, Krasnikov, N. D. et
al —Dynamic analysis of the deformations of earth slopes of
dams utilizing real accelerograms, Dmitricv, Yu. V.—
Approximation method for calculation of the displacement
of foundations on sand base subjected to short-duration
dynamic loadings, Berezantseva, E, V.—Breaking strength
of the base of gravitational structures in seismic conditions,
Kalaev, A. 1.—On improved seismic analysis of retaining
walls, Shikhiev, F. M. and Yzkovlev, P. L.—Seismic re-
sponse of flexible and rigid retaining walls, Gulyaev, E.
A.—On the problem of porous water pressure in earth dams
under seismic conditions, Mamradze, G. P. and Dzhind-
zhikhashvili, G. Ya.—Investigation of the effect of surface
topography on ground motion during earthquakes, lyasov,
B. I and Saidova, $h. S.

1.2 Proceedings of Conferences

Aynsley, R. M, and Cowan, H. ], eds., Proceedings
of the Australian and New Zealand Conference on the
Planning and Design of Tall Buildings, ASCE-TABSE
Joint Committee on Tall Buildings, Lehigh Univ., Bethie-
hem, Pennsylvania, June 1974, 683,

The Twelfth Regional Conference was held in Sydnay,
Australia, Aug, 14-17, 1973. Forty-three papers were
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presented at twelve sessions. Discussions were held follow-
ing eleven of the sessions. The proceedings contain the
names and affiliations of the conference participants and a
combined keyword and author index.

The following five papers are relevant to earthquake
engineering and are abstracted in this volume of the AJEE:
The six components of earthquakes, Rosenblueth, E.—New
Zealand earthquake provisions, Shepherd, R—The design
and construction of the Bank of New Zealand, Wellington,
New Zealand. Smith, 1. C.—The behaviour of building
structyres under lateral loads, Gero, J. S.—Recent research
on the strength, stiffness and ductility of steel building
Jrames, Ln, L.-W. and Beedle, L. S.

Procecdings of the Review Meeting, U.S.-Japan
Cooperative Research Program in Earthquake Engineer-
ing with Emphasis on the Safety of Schoel Buildings,
Japan Earthquake Engineering Promotion Society, Interna-
tional Inst. of Seismology and Earthquake Enginecring,
Tokyo, 1976, 396.

The objective of this rescarch program, which is under
the sponsorship of the U.S.-Japan Cooperative Science
Program, is to propose a rational method for the earth-
quake-resistant design of reinforced concrete school build-
ings. The program was initiated following the 1968 Toka-
chi-oki earthquake in Iokkaido during which many rein-
forced concrete school buildings of modern design were
severely damaged.

This meeting was held at the Univ. of Hawaii, Hono-
lulu, on Aug. 18-20, 1975, to review the progress of the
program and to formulate seismic design criteria and
procedures. Joint seminars also were held in 1970 and in
1973.

All of the nineteen papers presented at the meeting
are abstracted in this volume of the AJEE, The following is
a list of the titles and authors’ names: Strong ground motion
and seismic design criteriu, Jennings, P. C.—Farthquake
motion measurements and analysis of pile-supported build-
ing and its surrounding soil, Kawamura, S., Osawa, Y. and
Umemura, H.—Characteristics of three-dimensional ground
motions, San Fernundo earthquake, Kubo, T. and Penzien,
J.—Inelastic cyclic behavior of reinforced concrete flexural
members, Penzien, |., Bertero, V. and Atalay, B.—Seismic
design implications of hysteretic behavior of reinforced
conerete elements under high shear, Bertero, V. V., Popov,
E. P. and Wang, T.-Y.—Hysteretic hehavior of reinforced
concrete shear walls, Shiga, T., Shibata, A. and Takahashi,
J-—Structural walls subjected to simulated earthquakes,
Sozen, M. A. and Otani, 8. —Experimental and analytical
study on reinforced concrete chimneys, Omote, Y. and
Takeda, T.—Aseismic measures for reinforced concrete
structyres-In view of damage from Oita earthguake of
1975, Umemura, H—An evaluation method of earthquake
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resistant properties of existing reinforced concrete school
buildings, Hirosawa, M. et al.—Assessment of earthquake
safety and of hazard abatement, Bresler, B., Okada, T. and
Zisling, D.—Seismic safety of existing low-rise reinforced
concrete buildings—Screening method, Okada, T. and Bres-
ler, B.——Nonlinear response spectra for probabilistic seismic
design of reinforced concrete structures, Murakami, M. and
Penzien, J.—Use of linear models in design to reflect the
effect of nonlinear response, Shibata, A. and Sozen, M. A.—
Simple nonlinear models for the seismic response of rein-
forced concrete buildings, Aoyama, H.—Nonlinear building
response by the characteristics method, Nishikawa, T,
Ratts, M. E. and Hanson, R. D.—The strengthening method
of existing reinforced concrete buildings, Iligashi, Y. and
Kokusho, $.—An experimental study on earthquake resisi-
ant strengthening work for existing reinforced concrete
buildings, Sasaki, T. et al—Repair and rehabilitation of
reinforced concrete structures, Lee, D. L. N., Wight, J. K.
and Hanson, R, D,

Saul, W, E. and Peyrot, A, H., eds,, Methods of
structural analysis, Proceedings of the National Structural
Engineering Conference, American Society of Civil Engi-
neers, New York, 1976, 2 vols., 1091.

The Structural Division of ASCE held the National
Structural Engineecring Conference on Aug. 22-25, 1978, at
the Univ. of Wisconsin, Madison. Contained in these
proceedings are 84 selected papers out of about 160
presented. Also included are author and subject indexes.
Sixteen papers relevant to earthquake engineering are
abstracted in this volume of the AJEE. Following are the
titles and authors’ names.

Structural system failure analysis in a high load
environment, Collins, J. D.—Comparison of three-dimen-
sional analysis of concrete shear wall buildings and their
actual behavior, Ramakrishnan, V.—Forced vibrations of
strip footings on layered soils, Gazetas, G. C. and Roesset,
J. M.—Guide criteria to bridge und permit loads, Chang, D.
J.—Historical review of earthquakes, damage, and building
codes, Berp, G. V.—Measurements and evaluation of build-
ing response to ground motion at various stages of con-
struction, Honda, K. K.—Interface shear transfer and dowel
action in cracked reinforced concrete subject io cyclic
shear, Jimenez, R. et al —Recent Japanese developments in
mixed structures, Wakabavashi, M.—A sfructural design
decision methodology for nuclear power plants, Zendehr-
ovh, S. and Shinozuka, M.—Review of selected topics in
finite element analysis, Cook, R. D.—Analysis and design
of laterally loaded piles and caissons in a layered soil
system, Naik, T. R. and Peyrot, A. H.—Static and dynamic
flexibility matrix for a semi-infinite solid, Naik, T. R. and
Wang, C.-K.—Determination of the natural modes of a
complex elastic structure in terms of the natural modes of
the unconstrained components, Abramowite, J. 8.—FEvalua-
tion of an existing building complex for earthquake re-
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sponse, Freeman, S. A —Compuler-aided structural analy-
sis and design of the 37-story Bonaventure Hotel, Nicoletti,
J. P., Jhaveri, D. P. and Emkin, L. Z.—Elastic and elasto-
plastic computerized dynamic analysts of frame structures
subjected to blast overpressure, Tseng, G. 8, et al.

American Geophysical Union, Spring Annual
Meeting, program and abstracts, EOS, Transactions of the
American Geophysical Union, 56, 6, June 1975, 342-480.

The 1975 Spring Annual Meeting of the American
Geophysical Union was held in Washington, D.C., June 16-
19, 1975. This issue of EOS contains the preliminary
program, abstracts of papers presented at the meeting, and
an author index (see Abstract No. 1.2-5 for post-deadline
program changes). Following arc the titles, authors” names
and paper numbers (in parenthe'ses) of the abstracts rele-
vant to earthquake engineering. These abstracts are not
contained in this volume of the AJEE.

First results from a new eastern Aleution seismic
network and geodetic level lines, Davies, J. N., House, L. S.
and Jacob, K. H. (85)—The Pattan earthquake of December
28, 1974 in the western Himalayas, Pakistan; damage,
tectonies, and possible premonitory effects, Jacob, K. H,,
Pennington, W. and Armbruster, J. (829)—Fuault plane
solution and tectonic implications of the Pattan, Pakistan
earthquake of December 28, 1974, Chandra, U. (530)—
Earthquakes, Chandler wobble, rotation and geomagnetic
changes: A patiern recognition approach, Press, F. and
Briggs, P. (SSO)—Earthquake precursors, Rikitake, T.
(851)—On the cyclic behavior of the San Andreas Fault,
Turcotte, D. L. and Spence, D. A, (852)—Strain accumula-
tion on the northern San Andreas fault zone since 18906,
Thatcher, W. ($53)-A statistical study of earthquake
occurrences along the San Andreas fault system, Chon, Y,
T. and Smith, D. E. (S54)—Time-vanying P-velocity anisot-
ropy along the San Andreas Fault, Steppe, J. A., Bakun, W.
H. and Bufe, C. G. (855)—E(lrthquake prediction: Seismic
velocity variations in southern California, Whitcomb, J. H.
(856)—Anomalous tit before three recent earthquakes,
Stuart, W. D. and Johnston, M. J. 8. (SS'?)-—Summary and
implications of simultaneous observation of tilt and local
magnetic field changes prior to a magnitude 5.2 earthquake
near Hollister, California, Johnston, M. J. 5. et al, (S58)—
Correlation of strain and tilt episodes with ground-water
encroachment and earthquokes near the Wasatch Fault,
Utah, Hamtak, T. J. and Cook, K. L. {§59)—Secular strain,
strain steps and earthquake prediction criteria from obser-
vations in the Matsushiro region, central Honshu, Japan,
Suyehiro, 8. and Sacks, T. 8. (SGO)fTimevdependent gravim-
etry in an active fectonic area, Stewart, G. S., Hadley, D.
M. and Whitcomb, J. H. (S6L)—Effect of dilatancy on the
earth tides by ocean loading, Tanaka, T. (S62)—Search for
temporal variation and anisotropy of resistivily using the
magretotelluric method, Cole, D. M. et al (SGS)—Stmng
ground motions in three dimensions for the San Francisco
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earthquake of 22 March 1957, Porter, L. D, (872)—Aneleus-
tic attenuation of short-period Rayleigh waves in northeast-
ern North America, Street, R, L. and Turcotte, F. T. (579)—
Spatial attenuation of intensities for central U, S. earth-
quakes, Gupta, I. N. and Nuttli, O. W. ($80)—Evidence
from earthquake time sequences for a large-scale event
involving the Pacific and Nazca plates during 1964-68,
Chinnery, M, A, and Landers, T. E. {T20)—Quantitative
interpretution of wvelocily variations caused by stress in-
duced tension eracks, Rothman, R. L., Greenfield, R. J. and
Hardy, Jr, H. R. (T51)=The location of the source of
microshocks during water infection info rock under stress,
Lockner, D. and Byerlee, J. (T52)—Relative importance of
attenuation mechanisms of seismic waves in dry and
saturated rocks, Johnston, D. H. and Toksoz, M. N. (T54)—
Seismic velocities in rocks as a function of saturation
condition and pressure, Cheng, C. H. and Toksoz, M. N,
(T55)—P and § velocity anomalies at Blue Mt. Loke (BML),
New York: Implications on the dilatancy mechanisms of
earthquake precursors, Aggarwal, Y. P, (T56)—High pres-
sure deformation and fluid flow in granular material,
Zoback, M. T and Byerlee, J. D. (‘T57)*Multiple failure
model of earthquakes, Robertson, E. C. (158)—Can a well
tell?, Kovach, R. L., Nur, A. and Wesson, R. L. (T59)—
Variations in the magnetism of a Gabbro in uniaxial
failure tests, Martin, III, R. J. and Wyss, M. {T80)--
Hydrofracturing stress measurements in the Sierra Nevada
Moundains, Haimson, B, C. (T8L)—A single borehole com-
plete stress tensor gage requiring no cement, Withjack, M,
and Tullis, T. E. (T62)—The effect of in situ stress stale on
seismic velocity and elastic modulus, Pratt, H. R., Swolfs,
H. S. and Black, A. D. (T63).

American Geophysical Union, Spring Annual
Meeting, program and abstracts, EOS, Transactions of the
American Geophysical Union, 56, 11, Nov. 1975, 893-914.

This issue of EOS contains highlights and post-dead-
line program changes and abstracts of the 1975 Spring
Anmual Meeting, held June 16-19, 1975, in Washington,
D.C. (see Abstract No. 1.2-4 for the preliminary program).
Two abstracts pertinent to earthquake engineering were
added. The following are the titles, authors’ names and
paper numbers {in parentheses). These abstracts are not
included in this volume of the AJEE.

Direct measurement of premonitory changes in stress
associated with a microearthquake, Swolfs, H. 5., Brechtel,
C. E. and Brace, W. F. (T50A)—Resistivity of granite
during stick-slip motion, Wang, C, and Goodman, R, E,
(T54A).

Proceedings, Fifth European Conference on
Earthquake Engineering, Earthquake Research Inst., Tur-
key, Ministry of Reconstruction and Resettlement, Ankara,
1975, 3 vols., 1543.
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The Fifth European Conference on Earthquake Engi-
necring was held in Istanbul, Sept. 22-25, 1975. There
were 176 papers presented at the conference. Volumes 1
and 2 contain 167 of the conference papers and Volume 3
contains nine late-submitted papers, as well as a list of
participants, the opening addresses and discussions. One
hundred six papers were abstracted in Volume 5 of the
Abstract Journal; the remainder are either abstracted or
cited in this volume cf the journal. For a complete listing
of the papers contained in Volumes 1 and 2, see Abstract
No. 1.2-8, Vol. 5, AJEE.

The titles and authors’ names for the nine papers
included in Volume 3 follow: Trends in engineering seis-
mology in Europe, Ambraseys, N. N.—Seismic zoning of the
Balkan region, Kamik, V.—Balanced seismic coefficients for
sites with different seismicity, Grandori, G.—A new ap-
proach for estimating earthquake risk, Omote, S, and
Matsumura, K.—Response of rural dwellings to Lice earth-
quake Sept. 6, 1975, Turkey, Arioghi, E. and Anadol, K.—
Structural response to translational and rotational ground
motions, Nathan, N, D., MacKenzic, J. R. and McKevitt,
W. E.—Recent research on earthquake prediction, Hagi-
wara, T.—Influence of soil layers in respense spectra,
Duarte, R. T. and Ravara, A.—Analysis of the 1973-74
Acores earthquakes, Ravara, A. and Duarte, R. T,

@®1.2-7 Cheng, F. Y., ed., Proceedings of the Interna-
tional Symposium on Earthquake Structural Engineering,
Dept. of Civil Engineering, Univ. of Missouri, Rolla, 1978,
2 vols., 1309.

The symposium was held Aug, 19-21, 1976, in St.
Louis, Missouri. All 89 of the papers presented at the
meeting are either abstracted or cited in this volume of the
AJEE; the following are the paper titles and authors’
names:

Volume T

Invited Lectures: On the specification of a design
earthquake, Nuttli, O. W.—Protection of communications
facilities in earthquake areas, deCapua, N. ]. and Liu, S.
C.—Establishment of design earthquakes—Evaluation of
present methods, Bertero, V. V. with Herrera, R. A. and
Mabhin, S. A,

Session 1A—Buildings and Bridges: A siudy of the
effect of the frequency characteristics of ground motions on
nonlinear structural response, Derecho, A. T., Freskakis, G.
N. and Fintel, M.—Seismic retrofitting for highway bridges,
Longinow, A. et al—The non-linear deformations in the
ground base of large-panel buildings under oscillations,
Shapiro, G. A. and Ashkinadze, G. N.—Dynamic behavior
of cable stayed bridges, Egeseli, E, A. and Fleming, J. F.—
Medal analysis and seismic design of tall building frames,
Paramasivam, P., Nasim, S. and Lee, S, L.—Development in
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structural solutions of multi-storey seismic-proof frameless
buildings of in-situ reinforced concrete in U.S.S.R., Soko-
lov, M. E. and Glina, Yu. V.—The inelastic seismic response
of bridge structures, Sharpe, R. D. and Garr, A. J.—Effect of
coupling earthquake motions on inelastic structural models,
Cheng, F. Y. and Oster, K. B.

Session 1B—Foundation and Structure Interaction:
The effect of foundation compliance on the fundamental
periods of multi-storey buildings, Mendelson, E. and Alpan,
L—Inverted-pendulum effect on seismic response of tall
buildings considering soil-structure interaction, Lee, T.
H.—On the use of precast pile-foundations in construction
of earthquake-proof large-panel buildings, Martynova, L. D).
et al.—Some seismic response solutions for soil-foundation-
building systems, Minami, J, K. and Sakurai, ].—Response
of structures embedded in the ground to travelling seismic
waves, Prater, E. G. and Wieland, M.—Some comparisons
of dynamic soil-structure analyses, Johnson, G. R., Epstein,
H. 1. and Christiano, P.—Gypsum layer in soil-structure
systems, Hung, Y. C. and Snyder, M. D.—The soil founda-
tion-structure interaction under the action of earthquoke
loads, Ciongradi, I. and Ungureanu, N.

Session 2A—Analysis and Design: Critical excitation
and response uf free standing chimneys, Wang, P. C. et
al.—Dynamic analysis of elastic-plastic space frames, Mor-
ris, N. F.—On the limit analysis of box-unit buildings under
static and dynamic effects, Nassonova, T. I, and Fraint, M.
J.—Dynamic response of cantilever beam-columns with
attached masses supported on a flexible foundation, Koun-
adis, A. N.—Vibrations and interactions of layered bheam
foundations, Shah, V. N. and Huang, T. C.—Generating
response specira from displacement and velocity time
history input, Chuang, A. et al—A simplified nonlinear
seismic response analysis of structures including vertical
ground motion, Bervig, D. R —Response of an elasto-plastic
spherical structure in a fluid io earthquake motions, Srima-
hachota, D., Hongladaromp, T. and Lee, S.-L.—Dynamic
response of retaining walls during earthquake, Yeh, C.-S.—
Dynamic response of bridge grid under moving force,
Munirudrappa, N.—A new method for numerical integra-
tion of equations of motion, Goldberg, J. E.—Sheraton
Hotel in Santo Domingo, Dom. Rep.: Analysis, design, and
construction techniques, Ricart Nouel, A. A,

Session 2B—Dynamic Tests on Structures: Reversing
load iests of five isolated structural walls, Fiorato, A. E.,
Oesterle, Jr., R. G. and Carpenter, ]. E.—Dynamic behavior
of a reinforced concrete spray tower, Fowler, T. J. and
Williams, D. M.—Experimental studies on hysteretic char-
acteristics of steel reinforced concrete columns and frames,
Wakabayashi, M. and Minami, K.—Static and dynamic
tests of a large-size model of a frameless in-situ reinforced
concrete residential building, Barkov, Yu. V., and Glina, Yu
V.—Fxperimental study on reinforced conerete truss frames
as earthquake-resistance elements, Shimazu, T. and Fuku-
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hara, Y.—Ductile behaviour of coupled shear walls sub-
jected to reversed eyclic loading, Santhakumar, A. R.—
Earthquoke response of guyed towers, du Bouchet, A. V.—
Experimental study on reinforced concrete columns with
special web-reinforcements, Umemura, H, et al —Torsional
response at lorge eccentricities, Meyer, K. J. and Oppen-
heim, 1. J.

Session 3A—Analysis and Design: A unified approach
to designing structures for three components of earthgquake,
Gupta, A. K. and Chu, 8. L.—Resizing of frames subjected
to ground motion, Venkayya, V. B. and Cheng, F. Y.—
Problems in establishing and predicting ductility in aseis-
mic design, Mahin, 8. A. and Bertero, V. V.—Shear coeffi-
cient and shear force distribution in nuclear power plant
structures due to seismic loading, Chokshi, N. C. and Lee,
J. P.—Evaluation of the reservoir effect on the dynamics of
dams, Akay, H. U. and Gutkan, P.

Volume I

Session 3A—Analysis and Design {(continued): Dy-
namic response characteristios of an elasto-plastic structure
on a tandom soil ground, Kobori, T., Inoue, Y. and Ka-
wano, M.—Some design considerations of earthquake resist-
ant reinforced concrete shear walls, Panlay, T.—Earthquake
resistance of structures with suspended masses, Niko-
laenko, N. A. and Burgman, I. N.—Earthquake response of
a tall multi-flue stack, Karasudhi, P., Tsai, Y. C. and Chau,
K. P.

Session 3B—Codes and Regulations: On specifications
for earthquake-resistant design of the Honshu-Shikoku
Bridges {JSCE-1974), Kawasaki, 1. and Kuribayashi, E.-—
Comparison of ascismatic steel building design practice in
Japan and USA, Cheng, P. H.—Comparative study of the
new Turkish earthquake resistant design code, Celebi, M.—
Application of structural, mechanical and electrical codes
and standards in the design of safety related structures,
components and systems for nuclear power plants, Mchta,
D. 8. and Meyers, B. L.—On specifications for earthquake-
resistant design of highway bridges (January 1971),
Kawakami, K. et al—The new Turkish aseismic code: A
critical evaluation with emphasis on soil amplification
considerations, Gurpinar, A.—FEarthquake dynamic environ-
ment within buildings, Merz, K. L.—On earthquake resist-
ant design of a submerged tunnel, Tamura, C. and Oka-
moto, S.—Seismic design of the Veteran's Administration
Hospital at Loma Linda, Celifornia, Holmes, W. T.

Session 4A—Safety, Reliability, and Power Plant
Structures: Structural domage and risk in earthquake engi-
neering, Hsu, D. 8., Gaunt, J. T. and Yao, J. T. P.—On non-
stationary spectrum and mean square response of a simple
structural system to earthquake excitation, Kobori, T. and
Takeuchi, Y.—Dynamic earthquake analysis of a bottom
supported industrial boiler, Monroe, N. J. and Dasa, N.—

Effects of earthquake input in seismic responses of nuclear
power plant sites, Lu, B. T. D., Fischer, J. A. and Peir, J.—
Discrete modeling of containment structures, Lin, Y. J. and
Hadjian, A. H.—Seismic risk analysis of nuclear power
plant sites including power spectrum simulation of future
earthquake motion, Gurpinar, A.—Safety of seismic protec-
tive systems with reserve elements, Eisenberg, 1. M.—
Seismic dynamic parametric study on finite element model
of nuclear power plant facility, Teraszkiewicz, J. $.—
Approximate random vibration analysis of elastoplastic
multi-degree-of-freedom structures, Gazetas, G. and Van-
marcke, E. H.—Probabilistic approach to ultimate aseismic
safety of structures, Yamada, M. and Kawamura, H.—
Seismic analysis of hyperbolic cooling towers by the re-
sponse spectrum method, Gould, P. L., Sen, S. K. and
Suryoutome, H.

Session 4B—Ground Motions, Construction and Re-
pair of Structures: Methodology for incorporating parame-
ter uncertainties into seismic hazard analysis for low risk
design intensities, McGuire, R. K.—Epoxy repair of struc-
tures, Pleenik, J. M. et al—A California structural engineer
shares three years of on-site experiences in the design of
reparations for buildings in Managua, Creegan, P. J.—
Troika for earthquake-resistant building design, engineer-
building code-contractor, Tisscll, J. R.—Safety of cities
during severe earthquakes, Mann, O. C.—Evaluation of
Greek strong motion records, Carydis, P. G. and Sbokos, J.
G.—Behavior of reinforced concrete structures during the
Managua earthquake, Estrada-Uribe, G.—Site response
analysis for earthquake loading, Lou, Y. S., Dixon, S. J. and
MacFadyen, C. R,

Invited Lecture: Observational studies on the earth-
quake response of buildings in Japan, Osawa, Y, et al.

Session 5—Structural Elements and Special Struc-
tures: Discrete modeling of symmetric box-type structures,
Hadjian, A, H. and Atalik, T. S.—Inelastic seismic response
of isolated structural walls, Freskakis, G. N., Derecho, A,
T. and Fintel, M.—Effects of sectional shape on the sirength
and ductility of slender structural walls in earthquake-
resistant multistory buildings, Ghosh, 5. K. and Fintel, M.—
On the shear pinched hysteresis loops, Celebi, M.—Con-
Jfined concrete in compression zones of siructural walls
designed to resist lateral loads due to earthquakes, Kaar, P.
H. et al.—Response of an empty cylindrical ground sup-
ported liquid storage tank to base excitation, Shaaban, S. H.
and Nash, W. A —Seismic design of liquid storage tanks io
earthquakes, Chen, P. C. and Barber, R. B.—Analysis of
non-uniform coupled shear walls with fwo rows of open-
ings, Santhakumar, A, R.—Aseismic design examples of
prestressed concrete water tank, Sakurai, A., Kurihara, C.
and Iwatate, T.—A new structural model for shear walls
analysis, Ungureanu, N.—Response of reinforced concrete
chimneys to earthquake forces, Ramesh, C. K. and Fadnis,
P. V.
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®1.2-8 Dynamic response of structures: Instrumenta-
tion, testing methods and system identification, Proceed-
ings of the ASCE/EMD Specialty Conference, Univ, of
California, Los Angeles, 1978, 550.

The conference was held Mar. 30-31, 1976, at the
Univ. of California, Los Angeles. The co-sponsors were the
ASCE Engineering Mechanics Div.; the Earthquake Engi-
neering Research Inst.; the Mechanics and Structures Dept.,
Univ. of California, Los Angeles; the Structural Engineers
Assn. of Southemn California; and the Wind Engineering
Research Council. Thirty-two of the papers pertinent to the
field of earthquake engineering are abstracted or cited in
this volume of the AJEE. Following are the paper titles and
authors’ names:

Dynamic tests of full-scale structures, Hudson, D, E.—
California building strong motion earthquake instrumenta-
tion program, Rojahn, C.—System identification in struc-
tural dynamics, Hart, G. C. and Yao, J. T. P.—Laboratory
model testing for earthquake loading, Clough, R. W. and
Bertero, V. V.—Vibration instrumentation system measures
an offshore platform’s response to dynamic loads, Durning,
P. ]. and Engle, D.—Forced-vibration tests of a three-story
reinforced concrete frame and shear-wall building in Tad-
shik, S.S.R., Rojahn, C. and Negmatullaev, S. H.—Recent
advances in dynamic testing of full scale structures,
Foutch, D. A.—Ambient vibration study of six similar high-
rise apartment buildings: Comparison of the dynamic
properties, Kircher, C, A. and Shah, H, C.—Ambient and
forced vibration studies of a multistory triangular-shaped
building, Petrovski, J. and Stephen, R. M.—Measurement
and evaluation of high-rise building response to ground
motion generated by underground nuclear explosions,
Honda, K. K.—Structural response to nuclear detonation
ground motions, Mcdearis, K.—Dynamic response charac-
leristics of reinforced concrete structures, Freeman, S. A,
Chen, C. K. and Czamecki, R. M.—Ambient and forced
vibration analysis of 230 KV air blast circuit breakers:
Comparison of system properties before and after addition
of Braun-Bowery dampers, Kircher, C. A —Dynamic prop-
erties of Lions™ Cate suspension bridge, Ranier, J. H. and
Van Selst, A.—Digital filtering of ambient response data,
Taoka, G. T.—Pseudo-dynamic testing of wall structural
systems, Bertero, V. V. et al—Earthquake tests of shear
wall-frame structures to failure, Otani, S.—Highlights of an
experimental investigation of the seismic performance of
structural walls, Fiorato, A. E. et al.—Earthquake simula-
tion tests of a steel frame allowed to uplift, Huckelbridge,
A. A. and Clough, R. W.—Identification of the energy
absorption characteristics of an earthquake resistant struc-
ture: Identification of parameters from shaking table exper-
iments, Matzen, V. C. and McNiven, H. D.—Testing wall
panels for earthquake response, Freeman, S. A.—Cyclic
shear behavior of R/C plastic hinges, Ma, §.-Y. M., Popov,
E. P. and Bertero, V. V.—Development of a simple appa-
ratus for studying madti-storey frame connections, Elkam-
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shoshy, F. M. and Ward, M. A.—Pseude dynamic and
earthquake simulation testing, Ernst, G. C. and Smith, G.
M.—Recursive least squares time domain identification of
dynamic structures, Caravani, P, Watson, M. and Thom-
son, W. T.—Identification of the energy absorption charac-
teristics of an earthquake resistant structure: Description uf
the identification method, McNiven, H. D. and Matzen, V.
C.—Experimental and theoretical analysis of buildings,
Ibanez, P., Vasudevan, R, and Smith, C. B.—Modal identi-
fication for non-normal modes, Beliveau, ].-G.—Aseismic
design implications of San Fernando earthquake records,
Bertero, V. V., Mahin, 5. A. and Herrera, R. A.—Evaluation
of the seismic response in the Sylmar-San Fernando area,
California, from the 1971 San Fernando earthquake, Hays,
W. W.—A case study of site response, Lou, Y. S., Dixon, §.
J. and MacFadyen, C. R.—Use of acoustic emission and
holographic techniques to detect debonding in cyclically
loaded concrete structures, Hawkins, N. M., Kobayashi, A.
S. and Fourney, M. E.

Proceedings of the Fourth Japan Earthquake
Engineering Symposium-1975, Architectural Inst. of Japan
et al., Tokyo, 1973, 1068,

The symposium was held Nov. 26-28, 1975, in Tokyo.
The sponsors were the Architectural Inst. of Japan, the
Japanese societies of Civil and Mechanical Engineers, the
society of Soil Mechanics and Foundation Engineering, and
the Seismological Society of Japan. All of the papers are
either abstracted or cited in this volume of the AJEE.
Those papers written in Japanese are indicated; all others
are written in English.

Earthquake Ground Motion: Periodical characteris-
tics of large and middle earthquakes which occurred in a
region of the Pacific Ocean in the vicinity of Japan and
earthquake prediction {in ]apancse), Hirata, M,—Source
process of the Hiroo-oki earthquake of 1962 and long-period
earthquake motions (in ]apanese), Sasatani, T. and Suzuki,
S.—Strong earthquake ground motions due to a propagating
fault maodel considering the change of dislocation velocity-
Parkfield earthquake of 1966 and Tokachi-oki earthquoke of
1968 (in Japanese), Ishida, K. and Osawa, Y.— On the
regional distribution of the earthquake danger and the
maximum amplitude in Japan, Kitagawa, Y, and Hattori,
8.—A probabilistic appreach to estimate damage potential
design earthquakes for a site in terms of magnitude, epicen-
tral distance and return period (in Japanese), Yoshikawa, S.,
Iwasaki, X. and Ishii, E.—Seismic microzoning in areas of
nuclear power plants, Steinwachs, M.—A guestionnaire
survey into human psychology and behavior during an
earthquake (in Japanese), Ohta, Y.—On the degree of earth-
quake risk in Taiwan, Hsu, M.-T.—Hazards from earth-
quake faulting in Japan, Kobayashi, Y.—Effect of soft
surface layer on the duration time and maximum accelera-
tion of earthquake {in Japanesc), Hakuno, M, and Inoue,
R.—Dynamic behavior of the embankments on the soft
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ground deduced from the investigation of earthquake dam-
ages (in ]apanese), Asada, A.—The relation of mechanical
properties of soils to P- and S-wave velocities in Japan (in
Japanese), Imai, T., Fumoto, H. and Yokota, K.—A handy
and high-precise shear wave measurement by means of
standard penetration test {in ]apanese), Goto, N., Kagami,
H. and Shiono, K.—Simulation analysis for earthquake
behavior in deep alluvial soil {in Japanese), Tsugawa, T. et
al —Earthquake observation on soft ground (in ]apanese),
Yokoyama, M. et ol.—Underground earthquake motions in
ports and harbours (in Japanese), Arai, H., Kitajima, S. and
Saito, S.—Earthquake characteristics in plan (in Japanese),
Toriumi, 1.—Cbservation of earthquake response of ground
with horizontal and vertical seismometer arrays, Tsuchida,
H. and Kurata, E.—Seismic behavior of subsurface ground
layers (in Japanese), Iwasaki, T., Wakabayashi, S. and
Tatsuoka, F.—Reliability of ground motions by SMAC-B2
accelerographs {in ]apanese), Kuribayashi, E., Toki, K. and
Wakabayashi, S.—Vibrational characteristics of the ground
as derived from strong motion earthquake records (in Japa-
nese), Tanaka, T. and Yoshizawa, S.—Spectra of seismic
waves in the period range from 1 to 10 seconds, Buyu-
kasikoglu, S. and Shima, E.—I- to 5-sec. microtremors—
Observations in Hachinohe and its importance in an inter-
pretation of long period strong motion records (in Japanese),
Ohta, Y., Kagami, H. and Kudo, K.—Spectral characteristics
of microtremors and ground structures (in Japanese),
Irikura, K.—On influence of underground structure on
seismic wave spectra {in Japanese), Sima, H.—Experimental
study of characteristic vibration near cliff due lo SH waves,
II (in Japanese), Komaki, S., Ohbo, N. and Onda, I—
Characteristics of earthquake motion on seismic bedrock (in
Japanese), Kobayashi, H, and Nagashashi, S.—Two-dimen-
sional horizontal earthquake motions of ground (in Japa-
nese), Kobayashi, H., Samano, T. and Yamauchi, M.—
Maximum ground accelerations at coasts in Tokyo Bay and
Tokai district, Uwabe, T. and Noda, S.—Dynamic properties
of fluid saturated elastic soil layers (in ]apanese), Taga, N.
and Togashi, Y.—Analysis and synthesis of the strong
earthquake wave based on the digital filtering method (in
]apancsc), Inabz, 8. and Kinoshita, 8.—A method for obtain-
ing reliable displacement curves from recorded earthquake
motions (in ]apanese), Kubo, K. and Sato, N.—Basic study
on stochastic analysis of wave pattern of ground motions
(in ]apa.uese), Shibata, H., Toshimitsu, $. and Mochic, T.—
Detection of phase velocity from strong-motion accelero-
grams (in Japanese), Toki, K.—Stress and strain in ground
during strong earthguake, Kamiyama, M.

Interaction Between the Ground and Structures:
Study on soil-reactor building interaction analysis of damp-
ing effects in energy dissipation through the bottom of
foundation {in ]apa.nese), Tsushima, Y. et al —Forced vibra-
tion lest and analysis as soil-structure system of nuclear
reactor building (in Japanese), Hirasawa, M. and Satoh, K.—
Earthquake response analysis of nuclear reactor building
embedded in a ground by the thin layer clement method {in

]apanese), Shimizu, N. et al—A resonance phenomenon in
muiual action between a building end soil, Mizoguchi,
K.—Analysis on dynamic behaviours of soil-structure sys-
tems (in Japancse), Hanada, K. and Kudo, T.—FElastic-
plastic dynamic analysis of soil-foundation-structure inter-
action, Ukaji, K., Hoeg, K. and Shah, H. C.—Nonstationary
restoring force characteristics and earthquake response of
structural foundation-surface layer system (in Japanese),.
Kitaura, M.—Vibrations of structures embedded in a visco-
elastic layered medium, Kobori, T. and Suzuki, T.—On
wave propagation in one-dimensional elasto-plastic media,
Kobori, T. and Tosu, S.—Spectra of spatially variant
ground motions and associated transfer functions of soil-
foundalion system, Matsushima, Y.—Analysis and measure-
ment tests on dynamic properties of coupled building-soil
system, Shibuya, J., Motosaka, M. and Shiga, T.—Effects of
varied damping values and vertical earthquake motions on
the seismic response of soil-foundation-building systems (in
Japanese), Minami, J. K., Sakurai, J. and Ohno, T.—Dy-
namic behaviors of a large-scale shaking table foundation,
Tajimi, H., Ogawa, N. and Minowa, C.

Dynamic Behavior of Soils: Soil dynamic properties
for dynamic response analysis—Dynamic characteristics of
Kwanio-loam (in ]apa.ncse), Hara, A. and Kiyota, Y.—iIn-
sity seismic survey and laboratory test on dynamic proper-
ties of soils (in Iapanese), Iwasaki, T. and Tatsuoka, F.—
Fundamental study of the application of seismic techniques
to determination of soil properties, Tanimoto, K., Noda, T.
and Fudo, R—A new exploratory method for properties of
ground through borehole wall {in Iapanese), Esashi, Y.,
Yoshida, Y. and Nishi, K. —~An experimental study of the
characieristic of the subgrade reaction in the poor subsoil
(in Japanese), Aramaki, G. and Koga, K.—Response analysis
of a reclaimed deposit during earthquakes (in Japanese),
Ishihara, K. et al—Bearing capacity of saturated sand
deposits during vibration, Ishihara, X. and Matsumoto, K.—
Liguefaction of sand near structures during earthquakes (in
Japanese), Yoshimi, Y. and Tokimatsu, K.—Active earth
pressure during earthquake (in Iapanese), Ichihara, M.,
Matsuzawa, H. and Kawamura, M.—Dynamis analysis of
the earth retaining wall by the finite element method (in
]a:panese), Shibata, T., Sato, T, and Tatumi, Y.

Seismic Stability of Piles and Caissons: Earthquake
observation and dynamic analysis of pile-supported build-
ing, Sugimura, Y.—Earthquake observation and analysis of
plant tower built on the soft subsotl {in Japanese), Hagio, K.
et al.—Earthquake measurement of pile supported building
on the reclaimed ground—Comparison between building
line and soil line (in Japanese), Kawamura, S, and
Umemura, H —Earthquake observation of cellular founda-
tion with steel pipe piles {in ]apanese}, Kidera, K. et al—
Comparison of vibration characteristics during earthquakes
of caisson piers before and after girder-construction (in
Japanese), Satake, M. ¢t al.—On the conversion of a hyster-
etic siructure into the model with equivalent viscous
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damping—Fundamental studies on the approximate func-
tion of restoring force characteristics of pile (in ]apanese),
Kitagawa, H. and Mochizuki, T.—FEarthquake response
analysis of structures supported on piles by a test appa-
ratus-computer on line real time system (in Japanese),
Mochizuki, T., Nagashima, F. and Koizumi, T.—Vibra-
tional characteristics of building with pile foundation—A
study of introducing the plasticity of soil in the estimation
of spring constant (in Japanese), Takeuchi, M., Kotoda, K.
and Kazama, S.—Dynamic response of pile-supported bridge
pier in mud deposit (in Iapanese), Masaki, Y. et ol —Sheet
pile foundation and its dynamic propesties, Komada, K.
and Okahara, M.—Forced vibrational characteristics of rigid
body in the ground (in Japanesc), Masao, T. and Suzuki,
T.—On dynamic characteristics of an embedded structure
with rounded comers rectangular section (in Japanese),
Miura, K., Terada, S. and Tajime, T.

Seismic Stability of Buildings, Tanks, ete.: Dynamic
study on aseismic design method of wooden house (in
Japanese), Sakamoto, I.—Aseismic capacity of buildings
based upon resonance-fatigue-characteristics (in Japanesc),
Yamada, M. and Kawamura, H.—Relation between seismic
coefficient and ground acceleration for pravity quaywall,
Noda, S. and Uwabe, T.—Behavior of underground tanks
during earthquakes, Hamada, M., Tzami, H. and Sato, 8.—
Earthquake observations of a sphevical L.P.G. tank and the
surrounding ground (in Japanese), Minami, T., Osada, K.
and Osawa, Y.—Dynamic behaviour of cylindrical tanks
with the comparative rigidity (in Japanese), Miyawaki, K.—
On the response of sloshing of liguid in cylindrical and
spherical storages, Sogabe, K. and Shibata, H.—Effect of big
carthquake motion on structures—Sloshing of fluid in a
eylindrical tank {in ]apanese), Nasu, N, et al—A siudy on
earthquake tesponse of large-sized liquid-filled tanks {in
Japanese), Sakai, F. and Sakoda, H.

Seismic Stability of Pipe Lines and Dams: An analy-
sis of transient stresses produced around a tunnel by the
integral equation method (in Japanese), Kobayashi, S.,
Fukui, T. and Azuma, N.—Observation of dynamic behav-
ior of Kinuura submerged tunnel during earthquakes (in
Japanese), Nakayama, S. and Kiyomiya, O.—Dynamic
stresses of submerged tunnels during earthquakes, Hamada,
M., Akimoto, T. and Teumi, H.—Quantitative analysis of
seismic damage to buried pipelines {in ]apanese), Kubo, K.,
Katayama, T. and Sato, N.—Stress on the underground
pipeline during earthquakes {(in Japanese), Miyajima, N.,
Miyauchi, J. and Ueno, K.—Dynamic behaviour of under-
ground pipelines (in Japanese), Takada, S.—Efficiency of
joint parts for aseismic strength of buried pipelines {in
Japanese), Takada, S. and Nagao, S.—Study on dynamic
behaviors of rockfill dams, Takahashi, T. et al —Study on
the material properties and the earthquake, Sawada, Y. and
Takahashi, T.—5tudy on mechanism of failure of rockfill
dams during earthquakes on results of vibration failure
tests of large scale models of the dam (in Japanese), Ta-
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mura, C. et al.—Three-dimensional dynamic analysis of a
rockfill dam for inclined incident traveling seismic waves(in
]apa.nese), Komada, H. et al—The verification of reliability
of a numerical method of seismic analyses for rock and
earth fill dams through both model tests and observation of
earthquake on an actual dam, Watanabe, H.

Earthquake Response of Structures: Rocking vibration
considering up-lift and yield of supporting soil, Izumi, M.
et al —Vertical load effects on structural dynamics, Tani, S,
and Soda, 8.—Verticul response observation of ten-storied
building during right under earthquakes {in Japanese),
Sakurai, A., Masuko, Y. and Kurihara, C.—Earthquake
responses of nuclear reactor building {in Japancse), Yama-
moto, 8. et al —One dimensional vibration lest and simula-
tion analysis for HTCR cove (in Japanese), Muto, K. ¢t al—
Dynamic behavtor of the cooling tower (in Japanese), Muto,
K. et al —Dynamic response of hyperbolic cooling towers
subjected to propagating seismic waves {in Japanese),
Kondo, H.—A basic study on the behaviour of long dimen-
sional size buildings during earthguakes (in Japanese),
Iguchi, M.—Earthquake response analysis considering
building size (in Iapanese), Nakamura, M. and Matsuoka,
O.—A proposal for the wave propagation in gridworks {in
Japanese), Matsuoka, ©. and Yahata, K.—Study on damping
appreciation of forced vibration tests—Evaluation of damp-
ing effects for the dissipation energy ai the Hamaoka
Nuclear Power Plant No. 1 (in Japanese), Mizuno, N. et
al.—A method of determining viscoelasticity as damping
estimation by forced vibration (in ]apanese), Akagi, T.—
Dynamic response analysis of systems with non-propor-
tional damping, Yamada, Y. and Kawano, K. —Equivalent
linear models to determine maximum inelastic response of
nonlingar structures for earthquake motions, Shibata, A.—
Evaluation of the effects of earthquake on structures on
elasto-plastic response envelope spectrum with time-do-
main (in Japzmese}, Hisada, T. and Igarashi, K,.—Ductility
factor control method, Ishimaru, S.—Probabilistic considera-
tions on plastic fatigue failure of structural steel members
excited by earthquakes (in ]apa.nese), Goto, H, ¢t al.—The
static-reliability of multi-story frames subjected to large
lateral forces, Sato, T. and Hannuki, T.—Siudy on earth-
quake response of structures by considering non-determinis-
tic variables, Yamazaki, Y.—Inelastic response of multistory
K-braced frames subjected to strong earthquakes, Goel, S.
C.—Coupling effects between structural systems with dif-
ferent properties (in Japanese), Mizuno, Il.—Earthquake
response of a cable-stayed bridge (in Japanese), lida, Y.—
Earthquake response characteristics of three spans continu-
ous truss bridge with high piers (in ]apanese), Kotsubo, 8.
et al.

Restoring Force Characteristics of Structures and
Structural Elements: An analytical study on restoring force
characteristics of reinforced concrete framed structures,
Nagasaka, T.—Bi-axial effect of flexural members on the
strong-motion response of R/C structures, Takizawa, H. and
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Yoshimura, M.—Experimental study on the restoring force
characteristics of the reinforced concrete frames with a
shear wall (in ]apanese), Abeki, N.—Restoring force charac-
teristics of reinforced concrete shear walls, Takahashi, J.
and Shiga, T.—Study on low cycle fatigue and restoring
force characteristics of steel frames and steel-concrete
frames, Mizuhata, K. et al—Earthquake responses by the
restoring force characteristics fo ultimate collapse {in Japa-
nese), Tani, S. and Hiramatsu, A.—Inelastic eyclic behavior
of axially loaded steel members, Kahn, L. F. and Hanson, R.
D.—Earthquake response characteristies of deteriorating
hysteretic structures {in Iapanese), Goto, H. and Temura, H.

Shaking Tables; Earthquake Damages; Miscellaneous:
On the natural period in actual buildings (in Japanese),
Yamabe, K., Jin, M. and Kanai, K.—Dynamie stress analysis
with model made of gelatin gel {in ]apa.nese), Tamura, C.
and Morichi, S.—Development of earthquake simulator
(Part 1, Effects of test structure and their compensation
method) (in ]apanese), Matsuzaki, A., Hirai, H. and Yoneda,
T.—Development of earthquake simulator (Part 2. Accelera-
tion control type earthquake simulator) {in Japanese),
Matsuzaki, A., Hirai, H. and Kumagai, H—The bi-arial
shaking table and its dynamic characteristics {in ]apanese),
Hisada, T. et al.—Damage of structures caused by the
Izuhanto-oki earthquake 1974 (in Japanese), Ohtani, X. et
al.—Damage due to Isuhanto-oki earthquake (in Japenese),
Okamoto, S. and Sawada, K.—Relation of earthquake inten-
sity to ground motions for seismic design, Krinitzsky, E. L.
and Chang, F. K.—Non-linear space problems in structural
earthquake resistance theory, Nikolaenko, N. A., Nazarov,
Yu. P. and Ulyanov, S. V.—Physical spectrum of earthquake
acceleration, Hoshiya, M. and Chiba, T.—Quantitative
classification of earthquake wave by principal component
analysis, Hoshiya, M. and Katada, T.

®1.2-10 Solnes, J., ed., Engineering seismology and
earthquake engineering, Series E: Applied Sciences, No.3,
Praceedings of NATO Advanced Study Institute, Noordhoff
International Publishing, Leyden, The Netherlands, 1974,
315.

An Advanced Study Inst. on Engineering Seismology
and Farthquake Engineering was held in Izmir, Turkey,
July 2-13, 1973, under the auspices of the Scientific Affairs
Div, of NATO. Nincty-three scientists and engincers from
18 countries attended the Institute, which comprised lec-
tures, discussions and panel meetings. Several main lectures
are published in this volume. These lectures place more
emphasis on material for advanced instruction, rather than
on descriptions of research projects. The authors and titles
of the lectures follow. None of these is abstracted in this
volume of the AJEE,

Seismotectonics of the Eastern Mediterranean area,
Papazachos, B. C.—Notes on engiheering seismology, Am-
braseys, N. N.—Analysis of seismic risk, Caputo, M.—

®12-11

Earthquake ground motions: Measurement and characteris-
tics, Cherry, S.—Estimating underground motions from
surface accelerograms, Cherry, S.—Design input for seismic
analysis, Cherry, S.—Problems in seismic zoning, Housner,
G. W. and Jennings, P. C.—Fundamentals of dynamic
earthquake response analysis, Solnes, |.—Earthquake resist-
ant design of tall buildings in fapan, Muto,K.—Stochastic
response of structures to ecrthquake excitations, Penzien,
J.—Codes and regulations: Problem of implementation,
Gurpinar, A.—An epidemiologist’s view of earthquakes,
Lechat, M, F.

Jaeger, T. A., comp., Transactions of the 3rd
International Conference on Structural Mechanics in
Reactor Technology, Commission of the European Com-
munities, Brussels, Vol. 4, Part K, 1975.

The conference, held Sept. 1-5, 1975, in London, was
organized by the International Assn. for Structural Mechan-
ics in Reactor Technology, the Commission of the FEuro-
pean Communities and the British Nuclear Energy Society.
The transactions are arranged in a set of volumes according
to the technical divisions of the conference. Volume 4, Part
K, “Seismic Response Analysis of Nuclear Power Plant
Systems,” contains papers pertinent to earthquake engi-
neering, .

The following is a list of the titles and authors™ names.
For those titles with an asterisk following, only the abstract
of the paper was published in the transactions; these
abstracts are not included in this volume of the AJEFE. All
papers without asterisks are abstracted in this volume of
the Abstract Journal.

K1. Seismic Motion and Design Criteria: Problems of
seismic microzoning in areas of nuclear power plants,®
Steinwachs, M, (K1/1)—Probabilistic determination of seis-
mic design criteria, Shah, H. C. and Benjamin, J. R. (K1/
2)—Safe shutdown earthquake loading: Deterministic and
probabilistic evaluations, Shukla, D, K., Kissenpfennig, .
F. and Rizzo, P. C. (K1/3)—Proposed guidelines for syn-
thetic accelerogram generation methods, Shaw, D. E.,
Rizzo, P. C. and Shukla, D. K. (K1/4)—Seismic review of
existing nuclear power plants, Yanev, P. 1., Mayss, R. L.
and Jones, L. R. (K1/5)—Statistical analyses of earthquake
response spectra, Hall, W. ], Newmark, N. M. and
Mochraz, B. (K1/8)—Generation of artificial time-histories,
rich in all frequencies, from given response spectra, Levy,
S. and Wilkinson, J. P. D. (K1/7)—Correlations of artifi-
cially generated three component time histories, Chen, C.
and Lee, J. P. (K1/8)—Vertical design response spectre for
rock sites, Rizzo, P. C., Shaw, D. E. and Snyder, M. D. (K1/
9)—Seismic response analysis considering wave passage,”
Shaw, D. E. and Rizzo, P. C. (K1/10)—Rational determina-
tion of the operational basis earthquake and its impact on
overall safety and cost of nuclear facilities,® Stevenson, J.
D. (K1/11).
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K2. Soil-Structure Interaction I: Seismic wave effects
on soil-structure interaction, Scanlan, R. H. (K2/1)—Com-
parison of models for soil-structure interaction,® Waas, G.
(K2/2)=Mesh size criteria for soil amplification studies,
Costantino, C. ], Miller, C. A. and Lufrane, L. A. (K2/3)—
Continuum and finite element analyses for soil-struciure
interaction analysis of deeply embedded foundations,®
Hall, Jr., J. R, Kissenpfenning, J. F. and Rizzo, P. C. (K2/
4)—A comparison of experimental and theoretical investiga-
tions of embedment effects on seismic response, Hadjian, A.
H., Howard, G. E. and Smith, C. B. (K2/5)—A contribution
to the spring method for embedded foundations,® Kausel,
E., Morray, ]. and Elsabee, F. (K2/6)—Structure-soil-struc-
ture interaction of nuclear structures, Snyder, M. D, Shaw,
D. E. and Hall, Jr,, J. R. (K2/9}—Seismic response analysis
of nuclear power plant structure under special considera-
tion of non-linear soil-structure interaction,” Khanna, J. K.
and Setlur, A. V. (K2/10).

K3. Soil-Structure Interaction I Case study of soil-
structure interaction for nuclear power plants, Lee, A. J. IL
(K3/1)—Experimental and analytical studies for a BWR
nuclear reactor building: Evaluation of soil-structure inter-
action behaviour, Mizuno, N. and Tsushima, Y. (K3/2)—
Seismic analysis of a nuclear power plant accounting for
soil-structure interaction effects,” Ali, S. A. and Arango, L
(K3/3)—Earthquake analysis of nuclear reactor buildings
including foundation inferaction, Cutierrez, J. A. and
Chopra, A. K. (K3/4)—Nonlinear soil-structure interaction
due to base slab uplift on the seismic response of an HTGR
plant, Kennedy, R. P. et al (K3/5)—Approximate soil-
structure interaction with separation of base mat from soil
(lifting-off), Wolf, |. P. (K3/6)—Stability and toe pressure
caleulation of a reactor building subfect to seismic distur-
bance, Bervig, D. R, and Chen, C. (K3/7)—Impact of soil-
structure interaction on the probabilistic frequency varia-
ton of concrete structures, Hadjian, A. H. and Hamilton, C.
Ww. (K3/8).

K4. Seismic Analysis of Nuclear Power Plant Struc-
tures I: The state-of-the-art for seismic design of nuclear
power plants—An assessment, Smith, C. B. (K4/1)—Experi-
mental study of structural response of earthquakes, Clough,
R W. et al (K4/2)—On response analysis for structural
design and its réliability, Shibata, H. (K4/3)—Matrix of
transmission in structural dynamics, Mukherjee, S. (K4/
4)—A numerical method for vibration analysis of composite
structures with different damping capacities, Brusa, L. et
al, (K4/5)—A computational method for direct integration
of motion equations of structural systems, Brusa, L. et al.
(K4/6)—On the reliability of a simple model under nonsta-
tionary earthquake excitation, Grossmaycr, II, R. {(K4/7)—
Response of self-strained structures to multiple time-phased
seismic excitation, Paz, M. and Wong, J. (K4/8).

KS. Seismic Analysis of Nuclear Power Plant Struc-
tures II: A response spectrum approach for inelastic seis-
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mic design of nuclear reacior facilities, Newmark, N. M.
(K5/1)—A discussion of coupling and resonance effects for
integrated systems,” Lin, C.-W, (K5/2)—Vertical responses
of nuclear power plant structures subject to seismic ground
motions, Lee, J. P. and Chen, C. (K5/ 3)—Development and
use of seismic instructure response spectra in nuclear
plants, Stoykovich, M. (K5/4)—Floor response spectra for
multi-degree-of-freedom systems by Fourier transform,
Scanlan, R. H. and Sachs, K. (K5/5)—Torsional earthquake
effects in symmetrical structures,® Shah, H. and Valathur,
M. (K5/6)—Response of equipment in nuclear power plants
to airplane crash,” Schalk, M. and Wolfel, H, (K5/7).

K6. Seismic Analysis of Nuclear Power Plant Struc-
tures III: Bell-ring vibration response of nuclear coniain-
ment vessel with attached-mass under earthquake motion,
Shiraki, K. et al. (KB/1)—Axisymmetric finite element
analyses of the KKP-II containment and reactor pressure
vessel structures, Kost, G., Tsui, E. Y. W. and Krutzik, N.
(K6/2)—Approximate and detailed analyses for structures
of reactor containment buildings, using three-dimensional
computer program, Kadar, 1. (K8/3)—Computational ap-
proach in the assessment of seismic structural safety for
spherical shells with openings analysis of the KWU-PWR
containment vessel,” Weber, F. G. and Elfmann, W. (K6/
4)—Non-linear dynamic response of reactor containment,
Takemori, T., Sotomura, K. and Yamada, M. (K6/5)—
Aseismic design of turbine houses of nuclear power plants
{in German), Danisch, R. and Labes, M. (K6/6)—Seismic
analysis of a nuclear containment polar crane, Snyder, M.
D., Shaw, D. E. and Kissenpfenning, J. F. (K6/7)—Theoreti-
cal and experimental analyses of natural frequencies for the
crane bridge structure of the PEC reactor,” Cesari, F. and
Milella, P. P. (K6/8)—Seismic resistant design of a nuclear
category 1 earth dam,® Vaidya, N. R, Ries, E. R. and
Kissenpfenning, ]. F. (K8/9).

K7. Seismic Analysis of Nuclear Power Plant Piping
and Equipment: A study on the multi-dimensional spectral
analysis for response of a piping model with two-seismic
inputs, Suzuki, K. and Sato, H. (K7/1)—An improved
modal synthesis method for the transient response of piping
systems, Leonard, J. W. (K7/2)—Seismic structural re-
sponse analysis for multiple support excitation, Shaw, D. E,
{K7/3)—Effect of torsional excitation on equipment seismic
loads, Scavuzzo, R. J. and Lam, P. C. (K7/4)—On the
behaviour of pressurized pipings under excessive-stresses
caused by earthquake loadings, Udoguchi, Y., Akino, K.
and Shibata, H. (K7/5)—Seismic stresses of piping systems
and equipment on heat exchanger supporting structures,
Leung, K. E. {(K7/6)—Seismic response analysis of a reacior
coolant pump, Villasor, Jr., A. P. (K7/7)—Facility design
constraints for combined seismic and thermal loading,
Miller, C. A. and Costantine, C. J. (K7/8)—Seismic quali-
fication iests of electric equipment for Caorso Nuclear
Plant; Comments on adopted test procedure and results,
Baccarini, L. et al. (K7/9)—Techniques for the design of
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highly damped structures, Nelson, F. C. (K7/10)—Sensitiv-
ity analyses of a seismic response event tree model of a
nuclear plant safety system, Charlwood, R. G., Anderson,
D. L. and Chapman, C. B. (K7/11}.

K8. Seismic Analysis of Reactor Core Structures:
Aseismic ~design of structures with nuclear reactors:
Method of earthquake response analysis for reactor inter-
nals, Tsushima, Y., Jida, ]. and Abe, Y. (K8/1)—Scram and
nonlinear reactor system seismic analysis for a liquid metal
fast reactor, Morrone, A. (K8/4)—Nonlinear seismic re-
sponse of a series of interacting fuel columns consisting of
stacked elements, Tee, T. H. and Wesley, D. A. (K8/5)—
Seismic test on 1/5 scale HTGR core model,® Gorholt, W.,
Neylan, A. J. and Olsen, B, E. (K8/8)—Seismic response
analysis for block-type fuel HTGR core, Tkushima, T. and
Kawakami, M. (K8/7)—One-dimensional vibration test and
simulation analysis for HTGR core, Muto, K. et al. (K8/
8)—Seismic study of HTGR core (in French), Buland, P. et
al, (K8/9)—Seismic model of the gas cooled fast breeder
reactor core support structyre, Penzes, L. E., Chang, K. H.
and Lee, G. . (K8/10).

@ 1.2-12  Seminar on Earthquake Response of Gravity
Dams and Probabilistic Prediction of Seismic Response of
Structures, Inst. of Earthquake Engineering and Engineer-
ing Seismology, Univ. “Kiril and Metodij,” Skopje, Yugo-
slavia, 1975, var. pag.

The seminar was held Sept. 15-17, 1975, Tt was
sponsored by the National Science Foundation and the
Assn. for Scientific Works of §.R. Macedonia, Of the eight
papers presented, seven were reprints. The titles and
anthors are listed below. None of these papers is abstracted
in this volume of the AJEE.

Earthquake analysis of gravity dams including hydro-
dynamic interaction, Chopra, A. K.—Mathematical models
for the dynamic analysis of concrete gravity dams, Chopra,
A. K.—Hydrodynamic pressures and response of gravity
dams to vertical earthquake component, Chopra, A. K.—
Predicting the performance of structures in regions of high
seismicity, Penzien, ].—The earthquake experience at
Koyna Dam and stresses in concrete gravity dams, Chopra,
A. K.—Seismic analysis of long multiple-span highway
bridges, Penzien, ].—Dynamics of towers surrounded by
water, Chopra, A. K—Earthguake analysis of axisymmetric
towers partially submerged in water, Chopra, A. K.

®1.2-13

Proceedings, Fourth National Meeting of the
Universities Council for Earthquake Engineering Re-
search, UCEFR-4, Universities Council for Earthquake
Engineering Research, California Inst. of Technology, Pasa-
dena, 1976, 273.

The meeting was held on the campus of the University
of British Columbia, June 28-29, 1976. The purpose of the
meeting was to provide a vehicle for the exchange of
information related to current and projected university
research in carthquake engincering and to evaluate pro-
gress in specific areas of research and establish goals and
priorities for future work. One hundred and ten individuals
attended the meeting, representing 39 universities, various
government agencies and industries. The sponsor was the
National Science Foundation.

There were six sessions consisting of brief five-minute
research reports. Sixty-four individuals gave rcports. The
written summaries of these reports are contained in this
volume. The summaries are arranged according to univer-

sity.

In addition to the research presentations, there were
two panel discussions. The subject of the first panel was
“Earthquake Prediction and Earthquake Engineering Re-
search” and that of the second was “Current Capabilities
and Future Needs in Experimental Earthquake Engineering
Research.” Copies of position papers by each panel mem-
ber along with summaries by the panel recorders are
included in this volume.

1.2-14  Sheinin, 1. 5. and Kalitseva, I. S., The Sixth
U.5.5.R. Conference on the Improved Reliability of Hy-
draulic Structures Subjected to Dynamic Excitations (v1
vsesoyuznoe soveshchanie “Povyshenie nadezhnosti
gidrotekhnicheskikh sooruzhenii pri dinamicheskikh vozde-
istviyakh,” in Russian), Stroitelnaya mekhanika i raschet
sooruzhenii, 6, 1978, T1-73.

The conference took place in Moscow in Apr. 1976
and was attended by representatives of over 40 organiza-
tions, including research institutes, universities, power
plants and ongoing construction projects. The number of
speakers was 65. Three major research areas were dis-
cussed: {a} dynamic loads arising from power plant opera-
tions and spillways; (b} structural vibrations; {¢) fatigue and
dynamic behavior of construction materials and members.

A survey of papers presented at the conference is
given.
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2. Selected Topics in

Seismology

2.1 Seismic Geology

Gencoglu, $., Experimental methods for generat-
ing waves (Dalgalarinin meydana getirilisi ve uygulamasi
uzerinde deneysel calismalar, in Turkish), Deprem Ara-
stirma Enstitusu Bulteni, 2, 6, July 1974, 87-90.

Various types of wave gencrators are first described.
Determination of underground structure by using wave
analysis is then discussed.

Sullivan, R., Geological hazards along the coast
south of San Francisco, California Geology, 28, 2, Feb.
1975, 27-33.

The coastal zone south of San Francisco has had a
long history of landslide problems that continue to exist.
The landslides arc the result of a combination of factors
centered around urban development, the nature of Late
Cenozoic sediments, coastal erosion and seismic activity
along the San Andreas fault. To illustrate the carthquake
hazards in that arca, the effects of the 1808 and the 1957
San Francisco earthquakes are snmmarized.

2.1-3
and geologic structure in the northern South Island, New
Zealand, New Zealand Journal of Geology and Geophysics,
19, 5, 19786, 569-601.

Arabasz, W, J. and Robinson, R., Microseismicity

Locations, rates of occurrence, and composite focal
mechanisms of microearthquakes in the Marlborough re-
gion are used to examine the tectonics of the region.
Earthquakes in the upper crust reflect regional compres-
sion along an axis trending NW to WNW; their strike-slip
and thrust mechanisms can be related to the regional
geology. Scismicity deeper than about 20 km trends
obliquely to the structural grain and appears to be inti-
mately related to an underlying Benioff zone. Earthquakes
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in the 20-35 km depth range indicate a stress distribution
markedly different from that in the upper crust and a
predominance of normal faulting, suggesting either depth-
varying stresses within continental crust or intraplate defor-
mation within subducted oceanic lithosphere, depending on
where the plate interface lies.

Shallow microseismicity in the vicinity of the Clarence
and Awatere faults indicates that these currently are the
most seismically active hreaks in the Marlborough region.
Activity along the Wairau fault, the direct continuation of
the Alpine fault, is very low. Northwest of the Alpine fault,
microearthquakes in two recognizable aftershock zones—
that of the 1968 Inangahua earthquake (M = 7.1) and that
of a magnitude 5.9 event that occurred 5 months before the
survey—dominate the observed microseismicity.

The northern South Island straddles the Indian-Pacific
plate boundary. Strike-slip mechanisms with ENE-trending
slip vectors support the interpretation that the present
plate boundary can be traced as a broad complex zone of
transform faulting that connects the central Alpine fault
with the southern Hikurangi trench.

2.1-4  Bibby, H. M., Crustal strain across the Marlbor-
ough faults, New Zealand, New Zealand Journal of Geol-
ogy and Geophysics, 19, 4, 1978, 407-425.

The shear strain across the Marlborough district was
determined by comparison of the angles observed in the
low-accuracy triangulation survey of 1878 to 1884 with
those of the second and third order survey made between
1951 and 1960. The shear strain is significantly nonzero
across a zone about 100 km wide, with a mean rate over
the 70-year interval of 0.5+ O.lurad/year. Shear strain is
not concentrated near the Wairau, Awatere or Clarence
faults, which indicates that little or no slip has occurred on
these faults between the surveys. On the Hog Swamp fault,
however, the concentration of shear strain is consistent

® See Preface, page v, for availability of publications marked with dot.



®21-5

®21-6

14 2 TOPICS IN SEISMOLOGY

with a right lateral displacement of about 300 mm. The
azimuth of the principal axis of shortening varies betwcen
100° and 128°, and is consistent with the post-glacial right
lateral strike-slip movement known to have taken place on
each of the faults. The axis of shortening also agrees with
the principal axis of compressive stress determined from
microesrthquake studies in the area. The total annual
movement across the Marlborough shear zone is estimated
ta be between 25 mm and 45 mm.

Walper, J. L., State of the art for assessing earth-
quake hazards in the United States - Report 5: Plate
tectonics and earthquake assessment, Mise. Paper 5-73-1,
Soils and Pavements Lab., U.S. Army Engineer Waterways
Experiment Station, Vicksburg, Mississippi, Mar. 1976,
1086.

In this report, plate boundary regimes are examined
and the variable factors influencing plate interaction and
earthquake generation are evaluated. These findings are
applied to various boundary regimes found along the west
coast of the United States. The geologic history of the
United States, interpreted in terms of plate tectonics, is
outlined to emphasize that crustal structures currently
active in producing earthquakes had their origin long ago
in episodes of continental rifting and collision. The
processes of orogeny and epeirogeny are examined in terms
of earthqu.ake generation. The seismicity of the United
States is reviewed and related to plate tectonic phenomena
currently active and to contemporary stress fields.

Savage, ]. C. and Prescott, W. H., Strain accumu-
lation on the San Jacinto fault near Riverside, California,
Bulletin of the Seismological Society of Americe, 66, 5,
Oct. 1976, 1749-1754.

Geodimeter measurements from 1969 to 1975 of a
geodetic network (aperture 12km) across the San Jaciato
fault near Riverside, California, indicate simple right-lateral
shear accumulation at the rate 0.4+0.1 pstrain/yr (engi-
neering shear) parallel to the fault. A 12-km level line
extending across the fault shows no consistent pattern of
elevation change. The measured shear accumulation is
interpreted in terms of a conventional dislocation model
for strike slip, i.e., continuous slip on the vertical fault
beneath a surficial locked zone. The abservation of strain
accumulation constrains the model to cases in which the
ratio of the slip rate to the depth of the locked zone is
about 1.2x10°8/yr (e.g., 25mm/yr slip below 20 km).

2.1-7 Nikolayev, N. L, Tectonic and tectonophysical
conditions for the occurrence of earthquakes connected
with the engineering activity of man, Physics of the Solid
Earth, 12, 10, 1976, 643-651.

In the earth’s interior, vast reserves of potential (la-
tent) energy are concentrated. These are related to the
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stresses accumulated in the crust. Due to the engineering
activity of man, elastic energy is released in the unstable,
tectonically “prepared” zones. Construction of water reser-
voirs canses release of elastic stresses, which manifests itself
in the form of induced earthquakes. These earthquakes
belong to a class which is higher than the one determined
on the basis of seismic zoning. In this connection, altera-
tions in the following factors take place: (1) the frequency
of the tremors, (2) the regime of the seismic energy release
and (3) the localization of the epicenters predeterminable
from the tectonics.

Barrows, A. G., A review of the geology and
earthquake history of the Newport-Inglewood structural
zone, Southern California, Special Report 114, California
Div, of Mines and Geology, Los Angeles, 1974, 115.

Included in the report are the following: Description
of the zone; History of investigation and recognition;
History of hypotheses on origin and development of struc-
tural features; Inferred history of deformation; Earthquake
history; Conclusions; Appendix A: Bibliography of reports
dealing with effects of Long Beach earthquake; Appendix
B: Annotated bibliography of seismological and geclogical
references to the Long Beach earthquake.

Zaruba, Q. and Mencl, V., Engineering geology,
Developments in Geotechnical Engineering 10, Elsevier
Scientific Publishing Co., Amsterdam, 19786, 504,

The book contains the following chapters: Geological
investigations; Geological maps and sections; Mechanical
properties of rocks; Subsurface exploration; Geophysical
methods; Weathering of rocks; Slope movements, land-
slides; Excavation and workability of rocks; Geological
investigation of building material deposits; Foundation of
buildings and industrial structures; Roads and railways;
Tunnels and underground power plants; Engineering-geo-
logical investigations for hydraulic structures; Tasks of
geological investigation in regional planning and environ-
mental policy. Also included are a bibliography and a
subject index.

Molnar, P. et al, The spectral composition of
earthquakes in the Pamir-Hindu Kush region: Evidence
for the existence of a high-gain zone in the upper mantle
(Spektralnyi sostav Pamiro-Hindukushskikh zemletryasenii:
svidetelstvo sushchestvovaniya vysokodobrotnoi zony v
verkhnei mantii, in Russian), Shorik sovietsko-amerikan-
skikh rabot po prognozu zemletryasenii, 140-158. (For a
full bibliographic citation see Abstract No, 2.8-12.)

The recording stations in Garm and elsewhere in
Tadzhikistan have been registering very high frequencies
(5-10 Hz) during earthquakes in the Pamir-Hindu Kush
zone with focal depths exceeding 70 km. To explain the
presence of such high frequencies, the existence of a high
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energy factor in the upper mantle must be assumed. In
recordings of Hindu Kush earthquakes obtained in India or
Pakistan, high frequencies and large amplitudes are found
for S, waves. The spectral composition of these earth-
quakes indicates that stress varies with depth at the earth-
quake foci.

2.2 Wave Propagation

2.2-1 Morozov, Yu. G. and Chigarev, A. V., On the
statistics of reflected waves in composite media (K sta-
tistike otrazhennykh voln v sloistykh sredakh, in Russian),
Mekhanike deformiruemogo tverdogo tela, 1, 1975, 117-
121

A probabilistic description of wave propagation in
composite media is given. At the initial moment, one wave
is traveling in the first layer. At 2 random point in time, it
is transformed into a refracted and a reflected wave, hoth
of which are again transformed into a pair of waves at a
random moment, etc. In order to calculate mean wave
amplitudes, it is necessary to know the distribution of
waves of various types inside and on the boundary of each
layer. A technique is worked out whereby the correspond-
ing probabilities can be derived using properties of the
binary process just described.

Epstein, H. I, The effect of curvature on
Stoneley waves, Journal of Sound and Vibration, 46, 1,
May 8, 1976, 59-66.

The effect of curvature is investigated for plane waves
propagating in the circumferential direction along concave
and convex cylindrical surfaces, and at the interface of a
circular cylindrical inclusion in smooth or bonded contact
with an unlike infinite medium. The waves propagate with
an arbitrary, but generally large number of circumferential
modes. These problems reduce to Rayleigh and Stoneley
waves in the limit as the curvature vanishes. Dispersion
relationships are presented for each case.

Blake, T. R. and Dienes, J. K., On viscosity and
the inelastic nature of waves in geological media, Bulletin
of the Seismaological Society of America, 66, 2, Apr. 1976,
453-465.

An asympiotic solution for spherical wave propagation
in linear viscoelastic solids is compared with particle
velocity measurements from underground explosive tests in
tuff; the magnitudes of thesc experimental data arc of the
order of 5x102 cm/sec. The qualitative nature of the
theoretical solution is similar to that of the measured
velocity time histories. When material and kinematic
parameters in the model are speciﬁed, good quantitative
agreement is obtained with respect ta radial attenuation of
the magnitudes and radial growth of the wavelengths. Both
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the phenomenological character of the viscoelastic model
and limitations on its applicability are discussed.

Molnar, P. ef al,, Lg wave propagation in central
Asia (Valny Lg i ikh rasprostranenie v tsentralnoi Azii, in
Russian), Shornik sovietsko-amerikanskikh rabot po pro-
gnozu zemletryasenii, 185-206. (For a full bibliographic
citation see Abstract No., 2.8-12.)

Experimental data found in the literature regarding
the kinematic and dynamic characteristics of Lg waves, the
local variations of these characteristics and their relation-
ship to the structure of the earth’s crust are summarized.
Existing theoretical models of Lg waves are surveyed
briefly. The relative intensity of Lg waves is investigated in
detail in various zones of central Asia and neighboring
areas.

2.3 Source Mechanisms

Cherry, J. T., Halda, E. J. and Hamilton, K, G., A
deterministic approach to the prediction of free field
ground mation and response spectra from stick-slip earth-
quakes, Earthquake Engineering and Structural Dynamics,
4, 4, Apr.-June 1976, 315-332.

Theoretical and experimental resuits from computa-
tional physics and nonlinear rock mechanics have been
merged in order to obtain a deterministic model of a stick-
slip earthquake. The model has been exercised to uncover
the dependence of peak ground motion and response
spectra on fault length, rupture velocity and dynamic stress
drop during rupture. A partieular method for generating a
design spectrum has heen tested against results from the
model. Utilization of this deterministic technique seems
especially appropriate when design information is required
at sites located near the epicenter.

Archuleta, R. J. and Brune, ]. N., Surface strong
motion associated with a stick-slip event in a foam rubber
model of earthquakes, Inst. of Geophysics and Planetary
Physics, Scripps Institution of Oceanography, Univ. of
Californta, San Diego, La Jolla, Apr. 1975, 24.

In this paper, dynamic displacement data are pre-
sented and interpreted for a stick-slip event in a foam
rubber model of earthquake faulting, Static displacement
data are used to infer the stress drop. The rupture velacity
also is inferred from the data. The observed particle
displacement and particle velocity data are compared with
analytical and numerical predictions. Energy focusing by
rupture propagation is clearly abserved. No large trans-
verse displacement pulse such as that observed at Station
No. 2 of the Parkfield earthquake is observed. In addition
to its value for testing anaiytical and numerical predictions,
the lahoratory model provides much-needed information on
the distribution of strong-ground motion in the neighbor-
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hood of a fault and thus helps in the problem of microzo-
nation for earthquakes.

2.4 Seismicity, Seismic
Regionalization,
Earthquake Risk, Statistics
and Probability Analysis

Tabban, A., Interpretation of new earthquake
map of Turkey (Yeni Turkiye deprem bolgeler] haritasinin
getirdikleri, in Turkish), Deprem  Arastirma  Enstitusu
Bulteni, 1, 2, July 1973, 146-162. )

Sherburne, R. W., Seismicity of the eastern Santa
Barbara Channel, California Geology, 28, 6, June 1975,
133-134.

Over 411 earthquakes for the eastern Santa Barbara
Channel were cxamined for the period 1900-1972, The
events considered were confined to the Channel and about
1 km inland.

Although the average annual seismicity of the Channel
does not appear large when compared to other areas of
California and no great earthquakes (M > 8) are known to
have occurred, the Santa Barbara Channel has been a
region of great tectonic activity throughout the last 65
million years. The historical seismic record does show that
nearby areas have experienced severe shocks, such as the
Nov, 4, 1927, Point Argiiello earthquake (M = 7.5). Also,
the Santa Barbara Channel is considered a segment of the
Transverse Ranges Province of California where several
well-documented large earthquakes have occurred.

2.4-3 Trimble, A. B. and Smith, R. B., Seismicity and
contemporary tectonies of the Hebgen Lake-Yellowstone
Park Region, Journal of Geophysical Research, 80, 5, Feb.
10, 1975, T733-741.

Detailed seismic monitoring of the Hehgen Lake-
western Yellowstone Park region of Wyoming and Montana
has delineated a zone of earthquakes extending 80 km in a
dircction N80°W from the northwest edge of the Yellow-
stone calderas to the Madison Valley. The active zone
includes the epicentral area of the 1959 Hebgen Lake
earthquake {magnitude 7.1). Focal depths ranged from near
surface to 15 km in the Hebgen Lake region, whereas near
the caldera boundaries the maximum focal depths de-
creased to 5 km.

The abrupt change to shallow focal depths over and
near the calderas may be related to increased temperature
and pore pressure sufficient to inhibit brittle fracture. Six
composite and four single event fault plane solutions
indicate north-south regional extension. Three composite
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fault plane solutions for earthquakes along the northwest
boundary of the Yellowstone calderas indicate northwest-
southeast crustal shortening, possibly from uplift on con-
centric fractures around the calderas,

2.4-4 Robinson, R. and Arabasz, W. ]., Microearth-
quakes in the north-west Nelson region, New Zealand,
New Zealand Journal of Geology and Geophysics, 18, 1,
1975, 83-91.

Focal depths of microearthquakes indicate that seis-
micity in the northwest Nelson region is confined to depths
less than about 15 km. This result provides a contrast with
the Marlborough and Wellington regions where earthquake
activity extends through the lower crust and well into the
mantle. A composite focal mechanism implies current
NW-SE compression in accord with results for shallow
earthquakes in other parts of central New Zealand.

Napetvaridze, Sh. G., Jabauri, G. G. and Gogelia,
T. T, Effect of groundwater and relief on seismicity of
soils, Proceedings, Fifth European Conference on Earth-
quake Engineering, Vol. 1, Paper No, 14, 8. (For a full
bibliographie citation see Abstract No. 1.2-6.)

Saturated soils are usually considered such an impor-
tant factor that for cases of high standing groundwater,
seismic design standards in the U.S.5.R. require an increase
in the seismicity of the building area by intensity L, which is
equal to the doubling of the seismic acceleration of ground
particles. Such a result was obtained on the basis of
empirical data of inspection of the consequences of strong
earthquakes. The object of this paper is to give a quantita-
tive estimation of this phenomenon.

A specific feature of this paper concerning the effect of
topography on seismicity is that the method of calculation
applied makes it possible to obtain spectral characteristics
of seismic oscillations on different areas of the surface
taking into account differentiation of seismic oscillations at
varions points of a soil deposit, caused by an inclination of
the seismic wave front.

Crases G., J., Migration of destructive earth-
quakes in Middle America and associated risk of occur-
rence, Proceedings, Fifth European Conference on Earth-
quake Engineering, Vol. 2, Paper No. 159, 5. {For a full
bibliographic citation see Abstract No. 1.2-6.)

The occurrence of destructive earthquakes since 1700
in the Middle American region associated with the Pacific
active seismic belt shows an apparent migration pattern
advancing from northwest to southeast at a rate of about
3° of geographical longitude per century. The foregoing
implies that at the present time there should be seismic
zones of dissimilar earthquake activity; this has been
confirmed through seismicity studies on the basis of instru-
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mental data of the last two and a half decades. Seismic risk
estimations have been weighted, since given a mcan re-
gional rate of cccurrence of events the probability is not
equally likely in the area under consideration {about 300
km?).

Ahorner, L. and Rosenhauver, W., Probability
distribution of earthquake accelerations for sites in West-
ern Germany, Proceedings, Fifth European Conference on
Earthquake Engineering, Vol. 2, Paper No. 157, 7. {For a
full bibliographic citaticn see Abstract No, 1,2-6.)

Based on the observed earthquake activity of the
period 1750-1969 and the distribution of neotectonic
structural activity, a regional seismicity model has been
established to calculate the earthquake risk for sites in
Western Germany using s computer program. The caleula-
tion procedure makes wse of Gumbel's extreme value
theory and gives the recurrence intervals of various earth-
quake magnitudes for finite volume elements of seismically
active regions and the probability distribution of earth-
quake accelerations at the earth’s surface as a function of
distance from the entirety of finite focal volumes. Numeri-
cal calculations were made for 220 sites within an arca of
180,000 sq km. From the results, earthquake risk maps
have been drawn giving isolines of probabilities for earth-
quake accelerations higher than 100 and 300 cm/s%, The
highest earthquake risk has been found in the western part
of the Lower Rhinc graben betwcen Aachen and Koln,
where two seismically active zones (the Rhenish and the
Belgian) intersect.

Shah, H. C. and Movassate, M., Seismic risk
analysis—California State Water Project, Proceedings,
Fifth European Conference on Larthquake Engineering,
Vol. 2, Paper No. 158, 14. {For a full bibliographic citation
see Abstract No. 1.2-6.)

At Stanford Univ. iso-acceleration maps are being
developed for California in general and for the California
water system in particular. These maps have the following
variables associated with them: peak ground acceleration,
economic or exposure time of the structure and the proba-
bility of exceeding the peak ground acceleration at a point
during the econcmic life of the structure.

These maps could be considered as expected hazard
maps; however, these maps by themselves do not help
engineers or planners in deciding the risk level they are
taking or, for that mattcr, which map to use out of the
many maps available for different times and different proba-
bilities. To help in determining the acceptable risk level
and hence the design level, the relationship between mean
return period and peak ground acceleration is developed,
based on the iso-acceleration maps. This relationship is
shown in the form of acceleration zone graphs.
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®2.4-9 McGuire, R. K., Methodology for incorporating
parameter uncertaintics into seismic hazard analysis for
low risk design intensities, Proceedings of the International
Symposium on Earthquake Structural Engineering, Vol. 11,
1007-1021. (For a full bibliographic citation see Abstract
No. 1.2-7)

A methodology is described for incorporating into
seismic risk analysis statistical uncertainties in the rate of
earthquake occurrences, the maximum epicentral intensity,
and the division of the study region into seismotectonic
provinces. Using this methodology, a seismic risk analysis is
performed for a chain of sites on the east coast of the
United States between Florida and Maine. The modified
Mercalli intensity associated with an annual risk of 104 is
found to be between VIII and IX for the sites considered.
This result holds for a wide variety of hypothesized seis-
moteetonic provinces, Also, at any given sitc the calculated
intensity is not sensitive to the seismotectonic provinces
adopted for the analysis. Further conclusions are that the
available earthquake history is adequate to estimate accu-
rately the recurrence rate of events but not the maximum
possible epicentral intensity in typical seismotectonic prov-
inces. Thus statistical uncertainty in the recurrence rate has
a minor effect on design intensities, but uncertainty in the
upper bound intensity of provinces must be accounted for
explicitly. At modified Mercalli intensity levels of interest,
annual risks at a site change by approximately a factor of 6
for a change of one unit in intensity level. Thus the
modified Mercalli intensities associated with annual risks of
108 are between X and XII for the sites considered,

2.4-10  Kozmin, B. M. and Larionov, A. G., Earthquake
distribution patterns in the Yakut A.S.S.R. (Osobennosti
prostranstvennogo raspredeleniya zemletryasenii v Yakutii,
in Russian), Seismicheskoe raionirovanie Yakutii i sopredel-
nykh terrilorii, Akademiya Nauk SSSR, Yakutsk, 1975, 20-
28.

Using seismicity maps of the Yakut A.S.S.R. for 1735-
1975, the most active zones are found as follows: the
middle section of the Olekma River, the Stanovoi mountain
range in the south and the Cherskogo range in the north-
cast, A series of massive earthquakes have occurred there,
The obvious relationship between the location of epicen-
ters and the tectonic structure of the region is noted. On
the basis of focal depth calculations (from 4 to 31 km), the
surface origins of the earthquakes are derived,

® 2.4-11  Algermissen, S, T. and Perkins, D. M., A probabi-
listic cstimate of maximum acceleration in rock in the
contiguous United States, Open File Report 76-416, US.
Geological Survey, n.p., 1976, 45.

This paper presents a probabilistic estimate of the
maximum ground acceleration to be expected from earth-
quakes occurring in the contiguous United States. Tt is

® See Preface, page v, for availability of publicutions marked with dot.



®2.4-12

®2.4-13

®2.4-14

@ 2.4-15

18 2 TOPICS IN SEISMOLOGY

based primzirily upon the historic seismic record which
ranges from very incomplete before 1930 to moderately
complete after 1960. Geologic data, primarily distribution
of faults, have been employed only tc a minor extent,
because maost such data have not been interpreted yet with
earthquake hazard evaluation in mind.

The map provides a preliminary estimate of the rela-
tive hazard in various parts of the country. The report
provides a method for evaluating the relative importance
of the many parameters and assumptions in hazard analysis.
The map and methods of evaluation described reflect the
current state of understanding and are intended to be useful

for engineering purposes in reducing the effects of earth-

quakes on buildings and other structures.

Bolt, B, A, and Miller, R. D., Catalogue of
earthquakes in nerthern Califernia and adjoining areas—1
January 1910-31 December 1972, Seismographic Stations,
Univ. of California, Berkeley, 1975, 567.

Bath, M., Seismicity of the Tanzania region,
1-75, Seismological Inst., Uppsala, Sweden, Jan. 1975, 38.

The seismicity within the region bounded by the
latitades 2°N and 12°S and the longitudes 28°F. and 40°E
has been studied as far as all available instrumentally based
material permits. An earthquake catalog is presented and
the data contained therein are used for tectonophysical
investigations, including frequency-magnitude relations and
time and space distribution of the seismicity within the
region. In addition, earthquake engineering aspects are
discussed.

Omote, 8. and Matsumura, K., A new approach
for estimating earthquake risk, Proceedings, Fifth Euro-
pean Conference on Earthquake Engineering, Vol, 3, 1975,
81-93. (For a full bibliographic citation see Abstract No.
1.9-8)

Meyers, H. ef al, An analysis of earthquake
intensities and recurrence rates in and near Alaska,
NOAA Technical Memorandum EDS NGSDC-3, National
Geophysical and Solar-Terrestrial Data Center, Boulder,
Colorado, Oct. 1976, 101. )

The National Geophysical and Solar-Terrestrial Data
Center has compiled an Alaska Earthquake Data File that
contains instrumental and intensity data for earthquakes of
historical record in that state through 1974. This publica-
tion analyzes and summarizes the intensity data and recur-
rence rates of earthquakes in Alaska. It also describes the
intensity file, the formats in which intensity data are
available, and the sources and limitations of the data.
Included with this publication are two sets of microfiche
that contain listings of the complete intensity file. The first
is chronological (sorted by intensity and city within date);

®2.4-16
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the second is alphabetical (sorted by intensity and date
within city). In a previous NGSDC publication, instrumen-
tal data for Alaska was summarized and described.

Because of the large distances between cities in Alaska,
and because most large earthquakes oceur offshare many
miles from populated centers, intensities reported often are
not indicative of the severity of the earthquakes in this, the
most seismic of the 50 states. As the instrumental history in
Alaska is available from 1899, two sections have been
included in this publication titled “Maximum Earthquake
Intensities in Alaska Using a Magnituede-Maximum Intensity
Conversion” and “Magnitude-Frequency Relationships.”
Using over 1500 Alaska intensity reports from earthquakes
of known magnitude, the historical intensity regime that
would have existed if Alaska had contained population
centers comparable to those in the western United States
has been developed from the larger file of magnitude
observations.

Kitagawa, Y. and Hattori, S., On the regional
distribution of the carthquake danger and the maximum
amplitude in Japan, Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 104,
23-30. {For a full bibliographic citation see Abstract No.
1.2-g)

The valucs of m and log k in Ishimoto-Tida's statistical
formula are derived for each eomponent of the maximum
displacement amplitude observed at many stations of the
network of the Japan Meteorological Agency. The relation
between magnitude and the maximum displacement ampli-
tude also is obtained from the same data. A distribution
map of expected maximum displacement amplitude for the
earthquake recurrence periods of 25, 50 and 100 years is
made based on the derived values of m and log k. The map
indicates quantitatively the regional distribution of earth-
quake risk in and around Japan. It is seen from this map
that the general level of earthquake risk varies throughout
Japan. This variation reflects well the pattern of seismic
activity throughout the area. The earthquake risk increases
along the Pacific side of Hokkaido, Tohoku and Kanto
districts and decreases in the southwestern and inland arcas
of Japan. Small variations are also recognized, which might
suggest that earthquake risk and the maximum amplitude
are affected by local geological and subsoil effects.

Hirata, M., Periodical characteristics of large
and middle earthquakes which occurred in a region of the
Pacific Ocean in the vicinity of Japan and earthguake
prediction {in Iapanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 101,
1-8. (For a full bibliographic citation see Abstract No. 1.2—
9.) :
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2.4-18  Topfer, K. D., Provisional seismicity map of the
Republic of Zambia and its preliminary interpretation,
Journal of Geophysics, 42, 3, 1976, 225-236.

The provisional seismicity map of the Republic of
Zambia has been compiled from data made available by
Goetz Observatory, Rhodesia, for the period from 1986 to
1972. Seismicity anomalies have been compared with the
provisional gravity map and the geological map of Zambia,
Seismicity highs are closely associated with negative
Bouguer anomalies and the distribution of zones of zero to
moderate seismic activity seems to be related to the
regional geology of Zambia. It appears that seismicity is
not directly related to the geochronological history of
Zambia.

Ambraseys, N. N. and Moinfar, A. A,, Tran
earthquakes 1969, 63, Technical Research & Standard
Bureau, Tran, Plan and Budget Organization, Tehran, Aug.
1976, 22.

This is the second in a series of reports that will
document all of the seismic events which have occurred in
Iran during the twenticth century. The emphasis is on the
engineering effects of earthquakes rather than on the purely
seismological effects.

@®2.4-20  Ambraseys, N. N,, Moinfar, A. A. and Amin, M.,
Iran earthquakes 1970 (in English with Persian summary),
53, Technical Research & Standard Bureau, Iran, Plan and
Budget Organization, Tehran, June 1975, 42.

This is the first issue of a series of reports that will
document all seismic events which have occurred during
the present century in Iran. The emphasis is on the engi-
neering effects of carthquakes rather than on the purely
seismological effects.

Singh, V. N., Srivastava, L. §. and Arya, A. S,
Seismic risk analysis—A review, Bulletin of the Indian
Society of Earthquake Technology, 13, 2, Paper No. 168,
June 1976, 35-44.

The earthquake risk to a structure at a given site
cannot be expressed in deterministic terms becanse of
uncertainties in the number, sizes and location of future
earthquakes. A probabilistic approach should, therefore, be
followed for evaluating the earthquake risk. This paper
describes various methods for determining the earthquake
risk. The importance of these methods in the choice of
design earthquake parameters has been discussed.

Srivastava, V. K., Chouhan, R. K. S. and Nigam,
R., Largest value theory applied to probability of carth-
quake occurrence, Bulletin of the Indian Society of Earth-
quake Technology, 13, 1, Paper No. 164, Mar. 1976, 19-
23.

2.4 SEISMICITY, SEISMIC REGIONALIZATION 19

Gumbel’s theory of largest values is applied to esti-
mate the probability of occurrence and return period of the
largest possible earthquake in the northwest Kashmir re-
gion. For this study, data on earthquake occurrences for the
period 1902 to 1974 have been used. Magnitudes which
will be exceeded with the probability 1% are compared
with the largest magnitude actually observed during the
period 1902-1974. The time-inequalities and their time
development are studied,

@®24-23 Menke, W. H. and Jacob, K. H., Seismicity
patterns in Pakistan and northwestern India associated
with continental collision, Bulletin of the Seismological
Society of America, 66, 5, Oct. 1978, 1695-1711.

Data from a local array of 12 short-period seismic
stations located near the Tarbela reservoir in the lesser
Himalayas of northern Pakistan are analyzed to estimate
the anomalous thickness of the crust at the boundary
between the colliding Indian and Furasian subcontinents in
the western Himalayas and the Baluchistan arc. P, and §,
travel times indicate high upper-mantle velocities (8.50+
0.35 km/sec for P, at distances up to 1,500 km) combined
with a thick crust near the continental plate boundary.
Beneath the Himalayas the crust may be 97+ 15 km thick,
which sugpests it has been doubled in thickness. Local
evidence indicates that this thickening occurs by imbricate
underthrusting of the Indian shield.

In the Indo-Gangetic basin a heretofore unrecognized
continuous zone of seismicity was found to strike parallel
to the Himalayas about 200 km south of the Himalayan
main boundary thrust. This zone rarely contains events
with large magnitudes {m> 5): but since it traverses centers
of dense population (E;g., Delhi and Lahore) and straddles
potential sites of planned nuclear power plants, it may
constitute a serious seismic hazard. In the Himalayas and
the Baluchistan arc a comparison is made of the pattern of
locally determined seismicity with that of events located as
teleseisms, Laocal network data cover a period of about one
year and magnitudes m> 2, whereas teleseismic data cover
a period of 14 years and magnitudes m> 4, based on
recordings of the World Wide Standard Seismograph Net-
work as reported by the U.S. Geological Survey. Both data
sources show similar patterns. The main difference is that
teleseismic events with large magnitudes fall mostly on
major faults, whereas locally recorded cvents with small
magnitudes occur more seattered and often fall off major
faults. Several seismic gaps in the present seismicity along
the Himalayas and the Baluchistan arc are identified. At
some gaps the corresponding fault scgment appears to be
at a low stress level because it has recently undergone a
major stress relief, while in other gaps stresses may be high
and, hence, the fault may be in preparation for a major
stress rclief in the not too distant future.

@ See Preface, page v, for availability of publications marked with dot.
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Verma, R. K., Mukhopadhyay, M. and Ahluwalia,
M. S., Seismicity, gravity, and tectonics of northeast India
and northern Burma, Bulletin of the Seismological Society
of America, 66, 5, Oct. 1576, 1683-1694.

Practically the whole of northeastern India and north-
ern Burma is characterized as an anomalous gravity field as
well as an area of high seismicity. The Bouguer anomaly in
the region varies from + 44mgals over Shilleng Plateau to
-255mgals near North Lakhimpur in Assam Valley. Iso-
static anomaly (Hayford) varies from + 100 to -130mgals in
these areas. Over Arakan-Yoma and the Burmese plains, the
isostatic anomalies vary from -20mgals to -100mgals.

Regions of high seismicity in the area include the
eastern Himalaya {including Assam syntaxis), Arakan-Yoma
including the folded belt of Tripura, Irrawaddy basin,
Shillong Platean, Dauki fault and the northern part of
Bengal basin. The abnormal gravity and seismicity are
related to large-scale toctonic movements that have taken
place in the area mostly during the Cretaceous and Ceno-
zoic times, due to interaction of the Indian, Tibetan, and
Burmese plates. The high seismicity indicates that the
movements are continuing, The seismic zone underlying
Burma is approximately V shaped and dips toward the east
undermeath Arakan-Yoma. Most of the intermediate-focus
earthquakes in Burma underlie the area characterized by
negative isostatic anomalies, indicating the probable exis-
tence of a subduction zone underneath the Arakan-Yoma
and the Burmese plains.

The Shillong Plateau has a history of vertical uplift
since Cretaceous times. Provided this statement is true, the
uplift of the plateau preceded Himalayan tectonics starting
20 to 30m.y. before continental India made solid contact
with the Eurasian plate. The platean is characterized by
large positive isostatic anomalies as well as high seismicity.
The positive isostatic anomalies may be due to intrusion or
incorporation of basic material from the mantle into the
crust underlying the plateau. These intrusions may have
taken place through deep seated faults such as the Dauki
and could be responsible for its uplift as well.

2.4-25 Kuchay, V. K. and Panomaryev, V. S, On esti-
mating the probability of occurrence of strong earth-
quakes from an aggregate of geophysical and geological
characteristics, Physics of the Solid Earth, 12, 9, 1976,
570-574.

The investigations of the Combined Secismological
Expedition of the Farth Physics Tnst. of the USSR
Academy of Sciences in the Garm geophysical polygon
have shown that the epicentral zones of strong earthquakes
are selective in relation to the characteristics (“indicators™)
of the geological and scismological fields, This inference
has been made as a result of the application of simple ideas
from the theory of probability and mathematical statistics.

The present article is devoted to the technique of estima-
tion of the probability of occurrence of strong earthquakes
and it presents the results of application of this technique
to the Garm polygon.

2.4-26  Artem’yev, M. E., Dosymov, A. and Nersesov, 1.
L., An attempt to identify seismic-risk zones in Central
Asia from gravimetric data, Physics of the Solid Earth, 12,
8, 1976, 505-512.

In the present paper the authors have formed a rela-
tionship between the gravity anomalies in the topographic-
isostatic and in the Glennie reduction and also between the
horizontal gradients of these anomalies with the systematic
distribution of the epicenters of earthquakes of different
energy classes. It is established that the earthquakes with X
= 12 occur more often in regions where the absolute
values of the isostatic anomalies are high and especially in
regions where the values of the horizontal gradients of the
anomalies are large (> 0.7 mgl/km). Tt is determined that
the regions characterized by increased values of A, A" and
Kmax (calculated on the basis of Yu, V. Riznichenko’s
method) gravitate towards zones with high isostatic anom-
aly values and regions with increased horizontal gradients
of these anomalies, On the basis of the above relationships,
the zones of the possible occurrence of earthquakes with K
= 14 are identificd,

2.4-27  Zverev, S. M. et al., Microearthquakes of north-
ern Iceland, Physics of the Solid Earth, 12, 10, 1976, 636
642,

The results of research on the seismicity of northern
Iceland, carried out by an expedition of the Academy of
Sciences of the U.S.8.R. in the summers of 1972 and 1973,
are presented, The total duration of the earthquake record-
ings was 2.5 months. A total of about 900 earthquakes with
a magnitude mgy ranging from -1.5 to 2.0 were recorded;

" for 208 earthquakes the coordinates were determined and

the focal mechanisms were studied. It is shown that the
epicenters may be divided into three groups. The first
group consists of a compact cluster of foci on the shore of
the Axarfiord (H = 3-13 km), the second stretches along
the Husavik fault (H = 2-8 km), and the third consists of
seattered foci in the sea (H << 20 kin). Over most of the rift
zone no earthquakes were recorded. The upper 2 km of the
cross section, which contain numerous extension structures,
are not seismically active. The focal mechanisms show a
stable character of the acting stresses, with a predominance
of shearing strains in a nearly vertical ptane. On the whole,
the distribution of the foci and energy characteristics of the
earthquakes is fairly stable, It is related to the general
features of the geomorphology and tectonics of the region
and does not agree with existing concepts regarding north-
erit Iceland developed from the standpoint of plate tecton-
ics.
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@ 2.4-28 Borcherdt, R. D. and Gibbs, J. F., Prediction of
maximum earthquake intensities for the San Francisco
Bay region, Open-File Report 75-150, National Center for
Earthquake Research, U.S. Geological Survey, Menlo Park,
California, 1975, 31.

The intensity data for the California earthquake of
Apr. 18, 19086, are strongly dependent on distance from the
zone of surface faulting and the geological character of the
ground. Considering only those sites (approximately one
square city block in size) for which there is good evidence
for the degree of ascribed intensity, the empirical relation
derived between 1906 intensities and distance perpendicu-
lar to the fault for 917 sites underlain by rocks of the
Franciscan formation is: Intensity = 2.69 - 1.90 log (Dis-
tance) (km). For sites on other geologic units, intensity
increments, derived with respect to this empirical relation,
correlate strongly with the average horizontal spectral
amplifications (AHSA) determined from 99 three-compo-
nent recordings of ground motion gencrated by nuclear
explosions in Nevada. The resulting empirical relation is:
Intensity Increment = 0.27 + 2.70 log (AHSA), and aver-
age intensity increments for the various geologic units are
-0.29 for granite, 0.19 for Franciscan formation, 0.64 for
the Great Valley sequence, 0.82 for Santa Clara formation,
1.34 for alluvium, and 2.43 for bay mud. The maximum
intensity map predicted from these empirical relations
delineates areas in the San Francisco Bay region of poten-
tially high intensity from future earthquakes on either the
San Andreas fault or the Hayward fault.

2.4-29  Gorbunova, I V. et al, eds., Earthquakes in the
U.S.SR. in 1972 (Zemletryaseniya v S.8S.R. v 1972g., in
Russian), NAUKA, Moscow, 1976, 192,

The papers of this volume contain discussion and
analysis of instrumental and macroseismic data on earth-
quakes in the U.S.S.R. and adjacent areas. Separate articles
describe the seismicity during 1972 of various earthquake
zones including the Carpathian mountains, the Crimea,
Caucasus, Kopetdagh, Central Asia, northern Tien Shan,
Altay, Sayan mountains, the Baikal, Yakut A.S.5.R., the
northwestern U.S.S.R., Sakhalin, the Kuril Islands and the
Kamchatka Peninsula. Articles on earthquakes with M >
4.5 in the U.S.5.R. and on the world-wide distribution of
earthquakes with M = 6 are also included. All articles
contain carthquake catalogs and maps showing the location
of epicenters.

@ 2.4-30  Estimation of earthquake risk 1 june 1972 - 30
June 1974, Dept. of Earth and Planetary Sciences, Massa-
chusetts Inst. of Technology, Cambridge, July 1974, 54.

Statistical modeling of earthquake occurrences is stud-
ied. First, a statistical method of detecting dependent
events and aftershocks using spatial and temporal informa-
tion is developed and applied to Japanese and California
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earthquake catatogs. On the basis of a statistic s (s= 7r2kt),
where r is the distance between two events, k is the normal
earthquake rate and t is the time interval betwecn the
events, a decision was made whether a pair of events were
dependent. The theoretical distribution of s for a catalog
consisting of only independent events was compared to the
actual catalogs. On the basis of the differences between the
distributions, the number of inferred dependent events was
determined.

This discrimination technique was applied to the
earthquake catalogs of northern Japan (1926-1960) and
southern California (1934-1960). Thirty percent of all
events in the Japanese catalog and 42 percent of events in
the southern California catalog were identified as depen-
dent events. The statistical properties of the catalogs
without dependent events were examined, in particular
with respect to the Poisson process. Some small discrepan-
cies with the Poisson process still existed using a decision
threshold of s = 0.02. Clusters of events were found that
could not be related to any large magnitude main event.

For modeling of earthquake and aftershock occur-
rences, a compound Poisson-Markov process was examined,
The state variable for the Markov model was assumed to
be the accumulated strain energy. Suitable functions for the
rate and transition probabilities were chosen to duplicate
the known decay relation for aftershock sequences and the
frequency magnitude relation. It was found that in order
for large strain energy to accumulate it was necessary for
energy to be put into the model in sudden bursts. The
model was simulated on a computer using a random
number generator. Catalogs generated in this way departed
from the real catalog in only one manner; namely that large
aftershocks inhibit rather than trigger subsequent after-
shocks.

Shah, H. C. and Benjamin, J. R., Probabilistic
determination of seismic design criteria, Transactions of
the 3rd International Conference on Structural Mechanics
in Reactor Technology, Vol. 4, Paper K 1/2, 10, (For a full
bibliographic citation see Abstract No. 1.2-11.)

A probabilistic technique of forecasting bedrack iso-
acceleration contours in terms of time, magnitude, and
exceedance probability is presented along with examples
from field applications. The relationships among recurrence
intervals, return periods, mean rates of occurrence, time,
exceedance probabilities, and nominal design levels are
discussed and illustrated. It is shown that nominal deter-
ministic design levels can be readily related to probabilistic
measures including the influence of the design life and
importance of the facility.

It is shown that a consistent risk level for a given class
of structure located in different seismic zones can be
maintained. Seismic zoning, based on the concept of ac-

@ See Preface, page v, for avatlability of publications marked with dot.



@ 2.4-32

®2.4-33

22 2 TOPICS IN SEISMOLOGY

ceptable risk for a given class and use of structure, is
developed. Illustrative examples from practice are in-
cluded.

Alsan, E,, Tezucan, L. and Bath, M., An carth-
quake catalogue for Turkey for the interval 1913-1970,
7-75, Kandilli Observatory, Cengelkoy-Istanbul, and Seis-
mological Inst., Uppsala, Sweden, July 1975, 166.

An earthquake catalogue is presented for the whale
area of Turkey for the interval 1913-1970. Source parame-
ters (origin time, epicentral coordinates, focal depth) have
been calculated on computer, as far as available data
permit, For magnitude determinations, a consistent scheme
has been adhered to for the whole period under investiga-
tion. Qur aim has been to achieve the highest possible
homogeneity in tabulated matcrial over the whole intervai,
coupled with maximum possible completeness and reliabil-
ity. All results, including error computations, are compiled
in a catalogue. The catalogued data may serve as a basis for
continued investigations of Turkish seismicity, as well as a
source of information for all other purposes concerned,
such as for engineering.

Shukla, D. K., Kissenpfennig, J. F. and Rizzo, P,
C., S8afe shutdown earthquake loading: Deterministic and
probabilistic evaluations, Transactions of the 3rd Interna-
tional Conference on Structural Mechanics in Reactor
Technology, Vol. 4, Paper X 1/3, 11. (For a full biblio-
graphic citation see Abstract No. 1.2-11.)

Mainly, two obstacles arise in the use of probabilistic
procedures for safe shutdown earthquake (SSE) determina-
tion, Often, statistically insufficient data are available on
past earthquakes and assumptions for the following critical
input data required for probabilistic $SE estimation have
not yet been studied tharoughly: (1) earthquake recurrence
rate versus intensity relationships, (2) maximum intensity
earthquakes to be considered in the analysis, (3) choice of
recurrence period for the basis of SSE, (4) interpretation of
seismic activity distribution in the near vicinity of the site.
In addition, probabilistic as well as deterministic results
depend upon the following factors: (1) earthquake ground
motion attermation characterisiics, {2) definition of seis-
motectonic provinces (areas of equipotential seismicity)
and major mapped faults.

This paper comprehensively studies the implications of
various assumptions regarding the above inputs to the SSE
determination and documents rational procedures to ac-
count for these assumptions. Specifically, the logarithin of
recurrence rate has generally been considered to vary
linearly with the intensity for intensities less than the
highest defined MM intensity of XII. Such relationships
usually predict unrealistically high recurrence rates for
high-intensity earthquakes which were never observed in
the regional recorded history of earthquakes. This paper

®23-1
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describes procedures, first, to estimate the probability of
validity of various recurrence rate relations and the associ-
ated maximum intensity and, secondly, to rationally ac-
count for these probabilities in the SSE determination. It
discusses the appropriate design recurrence periods that
should be used as the basis for SSE determination.

Refining the probabilistic procedures so that they can
be rationally and realistically used in SSE determination,
this presentation provides an understanding of similarities
and differences in results obtained from deterministic and
probahilistic procedures. Possible pitfails in both methods
are discussed and an outline for future research is sug-
gested.

2.5 Studies of Specific
Earthquakes

Beeby, D. J. and Hill, R. L., Galway Lake Fault,
Celifornia Geology, 28, 10, Oct. 1975, 219-221.

On May 31, 1975, a 5.2 magnitude earthquake occur-
red on the Mojave Desert in the Galway Lake area of San
Bernardino County. Briefly summarized are the surface
effects (ground rupture and ground shaking) caused by the
earthquake in this previously unmapped fault arca.

Roussopoulos, A. A, Leukas earthquake of No-
vember 4, 1973, Greece, Proceedings, Fifth European
Conference on Earthquake Engineering, Vol. 2, Paper No.
138, 5. (For a full hibliographic citation see Abstract No.
1.2-6.)

The Greek islands in the Ionian Sea have often been
shaken by strong earthquakes. On Nov, 4, 1973, the island
of Leukas was shaken by a strong earthquake of magnitude
6.0. Shortly thereafter, an aftershock of magnitude 5.0
occurred.

The peak acceleration of the main shock recorded by
an SMA-1 strong-motion seismograph was about 0.53 g and
is the highest ever recorded in Greece by a strong-motion
accelerograph. The epicenter was located in the sea at a
distance of 18 km northwest of the island. Both the main
shock and the aftershock accelerograms were analyzed and
the main characteristics of the earthquakes were obtained
{acceleration, velacity and displacement). These quantities
provided the basis for spectral calculations.

In addition to the above calculations, microtremor
measurements were carried out in order to obtain some
information about the soil conditions of the region.

Moinfar, A. A, and Banisadr, M., Bandar-e-Abbas,
Tran earthquake of November 8, 1971, Proceedings, Fifth
European Conference on Earthquake Engineering, Vol. 2,
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Paper No. 136, 12, {For a full bibliographic citation see
Abstract No. 1.2-5.)

At 6:36 am. on Nov. 8 1971, a moderately destrue-
tive earthquake and a severe wind storm occurred in the
Bandar Abbas region. The magnitude of the shock was 5.9
and the focal depth was about 36 km. The intensity of the
earthquake in the most severely damaged area {approxi-
mately 2 km from Bandar Abbas Airport) was observed to
be less than VII on the Modified Mercalli Scale. No
faulting was observed in the area.

2.5-4  Pustovitenko, B. G., On special features of the
focal zones of the strong Crimean earthquakes of June 26
and September 11, 1927 (Ob osobennostyakh ochagovykh
zon silnykh krymskikh zemletryasenii 26 iyunya i Il sen-
tryabrya 1927 goda, in Russian), Voprosy inzhenemoi seis-
mologii, 18, 1976, 103-114.

On the basis of a unified study of the behavior and
migration of aftershocks, macroseismic fields and data
concerning the direction of the fault plane, it is concluded
that both Crimean earthquakes of 1927 consisted of a
foreshock and a main shock. The focal depth of the
foreshock exceeded that of the main shock and, apparently,
the direction of the fault planes was perpendicular,

Sasatani, T. and Suzuki, S., Source process of the
Hiroo-oki earthquake of 1962 and long-period earthquake
motions {in ]apanese), Proceedings of the Fourth Jupan
Earthquake Engineering Symposium-1975, Paper No. 102,
9-14. (For a full bibliographic citation see Abstract No.
1.2-9.)

A major earthquake (M=7.0, h=70 km) occurred on
Apr. 23, 1982, off the coast of the Tokachi district, Hok-
kaido. Special interest has been shown toward this event,
because acceleration as great as 0.4 g was observed at the
Kushiro seismological station, while no damage was caused
to buildings in the city of Kushiro.

The source process of this event is studied on the basis
of P-wave first motion data, aftershock arca and close-in
seismograms recorded by the JMA strong-motion seismo-
graph at Hiroo, Kushiro and Urakawa stations. Synthetic
seismograms arc computed by the Haskell method and
compared with the observed seismograms to estimate the
fanlt parameters. The S-wave portion is mainly used for
comparison. Good agreement between the synthesized and
observed seismograms was obtained at Hiroo and Urakawa,
while the amplitude of the observed seismograms at
Kushiro was several times as large as that of the synthe-
sized one. The disagreement of amplitudes between the
observed and synthesized seismograms can be explained by
the effect of the underground structure down to a depth of
about 4 km. The fault parameters are estimated as follows:
fault dimension, 30 km x 10 km; rupture velocity, 3.5 km/
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scc; rise time, 1 sec; average dislocation, 2 m. The analyses
show that the procedure presented is practical for clarify-
ing the characteristics of the long-period earthquake mo-
tions, .

2.5-6 Robinson, R., Calhaem, 1. M. and Thomson, A. A.,
The Opunake, New Zealand, earthquake of 5 November
1974, New Zealand Journal of Geology and Geophysics,
19, 3, 1978, 335-345.

The Opunake earthquake (M, = 6.1) was centered at
39°.548, 173°45E, very near the Maui gas field, at a
shallow depth. This is about 35 km off the SW Taranaki
coast in a region where the Cape Egmont fault zone forms
the western margin of the Taranaki graben. Damage due to
the event was minor. The focal mechanism solution implies
an equal amount of thrust and strike-slip motion, and a
nearly horizontal compression-axis that trends NE-SW,
The aftershock sequence (128 events with My= 3.5 up to
the cnd of November was of long duration and had a high
b-value of 1.35. The aftershock epicenters occupied an area
of about 15 x 10 km. The main event was somewhat
unusual in that it was, for its magnitude, a very compact
event (radius of equivalent circular dislocation 6 km) with
a large displacement {0.17 m) and high stress drop (1.2 x
108 N/m?).

2.5-7 Rogers, G. C., The Terrace earthquake of 5 No-
vember 1973, Canadian Journal of Earth Sciences, 13, 4,
Apr. 1976, 495-499,

On Nov. 5, 1973, at 12 h 36 m 17 s UT, a shallow
focus earthquake (Mj, = 4.7,my, = 4.2} occurred about 20
km southwest of Terrace, British Columbia near 54.4° N
and 128.8° W. The area has been aseismic in historic time.
The earthquake appears to have no relation to nearby hot
springs or to the geologically recent volcanism in the area.
it was felt to distances of 120 km and the maximum
intensity observed was V on the Modified Mercalli Scale.
Only minor damage was reported. The inclusion of this
earthquake in seismic risk calculations slightly elevates the
risk computed for Terrace.

2.5-8 Rogers, G. C, The Vancouver Island earthquake
of 5 July 1972, Canadian Journal of Earth Sciences, 13, 1,
Jan. 1976, 92-101.

An earthquake occurred at 10 h 16 m 39 s GMT on
July 5, 1972, in close proximity to the west coast of
Vancouver Island, near 49.5° N and 127.2° W. Its magni-
tude (my,} was 5.7 and the hypocenter was near the middle
of the crust. A well defined P nodal solution has a pressure
axis with a north-south orientation and a tension axis with
an east-west orientation. The preferred nodal plane sug-
gests right lateral strike-slip faulting on a near vertical
fault, striking in a north-northwest direction. The other
nodal plane suggests that left lateral strike-slip faulting on

@ Sece Preface, page v, for availability of publications marked with dot.



®2.5-9

®2.6-1

24 2 TOPICS IN SEISMOLOGY

a near vertical fault striking in an east-northeast direction
is also a plausible solution. A field study with portable
seismographs revealed. that very few aftershocks were
associated with this earthquake. The largest aftershock had
a magnitude (mr) of 3.4. The distribution of intensity of
the mainshock observed on Vancouver Island differs from
that predicted by the intensity versus distance relation
presently used for westem Canada.

Bollinger, G. A., Langcer, C. J. and Harding, S. T,
The eastern Tennessee earthquake sequence of October
through December, 1973, Bulletin of the Seismological
Society of America, 66, 2, Apr. 1976, 525-547.

An earthquake sequence consisting of one foreshock, a
magpitude 4.8 main shock, and more than 30 aftershocks
occurred south of Knoxville, Tennessee, during the latter
part of 1973. The foreshock had a magnitude of 3.4,
preceded the main shock by one month, and had a felt area
of 2,100 km?2. The area had been inactive for the preceding
2 years.

A focal mechanism solution for the main shock indi-
cated primarily dip-slip faulting, but the data were too
sparse to accurately define the direction of the motion.
However, based on other data (trend of epicenters, vertical
distribution of hypocenters, regional in-sitn stress measure-
ments), a northwest-striking reverse fault is interpreted as
the most likely causal fault. A detailed intensity survey
revealed a felt area of 65,000 km? that exhibited a rapid
decrease of intensity to the north and unusually low de-
crease of macroseismic effects to the south. Topographic
focusing of seismic energy is suggested by the intensity data
for the town of Maryviile, Tennessee.

A network of eight portable seismographs was oper-
ated in the epicentral area for a pericd of some 10 days
following the main shock, Data from these stations allowed
the determination of 18 aftershock hypocenters, whose
depth ranged from approximately 1 to 10 km. A composite
focal mechanism solution (CFMS) study was made of 14 of
the better-recorded aftershocks. The CFMS for the four
shallow events (= 1 km)} gave a northwest-trending reverse
fault solution similar to that for the main shock. However,
the majority of events were at greater depths (= 5 km), and
their CFMS showed a near-vertical nodal plane {dip-slip
motion) and a near-horizontal nodal plane (strike-slip
motion), The number and quality of these data are such
that the implied recrientation of stresses between the main
shock and the deeper aftershocks is tentative.

2.6 Seismic Water Waves

Hwang, L. and Divoky, D., Numerical investiga-
tions of tsunami behavior, Tetra Tech, Inc., Pasadena,
California, Mar. 1975, 37. {NTIS Accession No. PB 252
487)

®2.7-2

The present paper describes progress in the numerical
modeling of tsunamis. In particular, work described by
Hwang and Divoky has been extended and improved, and
new applications are shown. These include a computation
of the midocean character of the 1960 Chilean tsunami, the
1964 Alaskan tsunami, and a special calculation of local
wave behavior at Hilo, Hawaii, which provides an approxi-
mate description of the observed coastal effects of the
Alaskan tsunami. For both source calculations, the best
available data regarding actual bottom displacements werce
used as input to the model. Some discussion of tsunami-
energy radiation patterns is presented.

2.7 Artificially Generated
Ground Motions or Seismic
Events

2,7-1 Negmatullzev, 8. Kh., ed., Indueed scismicity
near the Nurek water reservoir (Vozbuzhdennaya seismich-
nost vblizi Nurekskogo vodokhranilishcha, in Russian),
DONISH Publishing, Dushanbe, 1975, 91.

The tectonics and seismicity of the region of the
Nurek reservoir are described. The maximum possible
earthquake magnitude is found to be 8.5. Spatio-temporal
properties of the seismic process are discussed. The great-
est number of earthquakes was observed at the end of 1972
and the beginning of 1975 which coincides with the period
when the filling of the reservoir was most intense, The
number of earthquakes during this period was three times
greater than normal, hence the assumption that the earth-
quakes are a consequence of the construction of the reser-
voir. The approximate extent of the area of increased
seismicity is determined. A transformation of earthquake
source mechanism and a tilting of the ground surface are
found in the region surrounding the water reservoir.

Schenk, V., Maximum values of the particle
velocities produced by explosive sources and their proper-
ties, Proceedings, Fifth European Conference on Earth-
quake Engineering, Vol. 1, Paper No. 9, 5. (For a full
bibliographic citation see Abstract No. 1.2-6.)

In order to determine to what degree a building is
endangered by the effects of seismic waves generated by
explosive sources, the relation between the values of the
maximum amplitudes of the particle velocity V... the
distanice R from the source and the weight W of the source
is used frequently. If this relation is known for a given set
of conditions, not only can explosions be applied more
widely in practice, but they can also be exploited economi-
cally. A large number of dependencies, which may differ by
as much as 1 to 2 orders of particle velocity for small
distances from the source, have been established in the
past. Even though these differences are understandable with
a view to the scatter of the observed values of V., it has
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always been necessary so far to carry out seismic measure-
ments to determine this dependence with regard to the
actual cvaluation of the degree to which a building is
affected. The pattern of this dependence is influenced by
many factors which the author not only distinguishes from
one another, but also determines, as far as possible, the
degree to which they affect V.., as a function of R and
W.

2.7-3  Lyuke, E. L, Daragan, S. K. and Peregontseva, V.
E., On prediction of seismic wave spectra of powerful
underground explosions from spectra of small preliminary
explosions (O prognoze spektrov seismicheskikh voln
moshchnykh veryvov po spektram nebolshikh predvaritel-
nykh vzryvov, in Russian), Lwvestiya Akademit Nauk SSSR,
2, 1976, 39-49.

The construction of an experimental method for the
prediction of seismic effects of powerful underground
explosions {(on the order of several kilotons) is considered.
Ground motion records of explosions of the order of
hundreds of kilograms obtained in the same region are
used. The calculation of longitudinal spectra produced by a
large explosion makes use of the seismic source model
developed by Seggern and Blandford,

Gupta, II. K and Rastogi, B. K., Dams and earth-
quakes, Developments in Geotechnical Engineering, Vol,
11, Elsevier Scientific Publishing Co., Amsterdam, 19786,
229,

Initiation and/or enhancement of seismic activity
following the impounding of reserveirs behind large dams
has been well evidenced at about 30 sites all over the
world, Earthquakes at some of these dam sites have been
very destructive and exceeded magnitnde 6 on the Richter
scale.

This is the first book on this subject. It reviews the
present-day knowledge of reservoir-associated earthquakes.
A pgeneral introduction to the topic is followed by an
assessment of the focal parameters and the macroseismic
effects of the earthquake at Koyna, India, on Dec. 10, 1967,
which caused severe damage and claimed over 200 lives.
The geology, hydrology and seismicity of all the known
sefsmic reservoir and fluid injection sites are summarized in
the third chapter. Subsequently, the characteristic seismic
features of the reservoir-associated earthquakes and how
they reflect upon the changes in the mechanical properties
of rock masses are described. Procedural details for the
calculation of added stresses by a reservoir are cutlined.
Theoretieal and laboratory investigations on the effect of
pore pressure in causing shear failure, and the part played
by increased pore-fluid pressure in triggering earthquakes
at Denver, Rangely, Kariba, Kremasta and Koyna are
included. Recent developments in fluid flow stress analysis
and in situ measurement of stress are also described.

@2.7-6
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Recommendations on dam site investigations and seismic
surveillance form the last chapter. Also discussed is why
certain large reservoirs are aseismic.

The volume contains a lengthy bibliography and an
author and a subject index.

2.7-5  Lyuke, E. L, Daragan, 5. K. and Peregontseva, V.
E., Forecasting the seismic wave spectra of large under-
ground detonations from the spectra of small preliminary
detonations, Physics of the Solid Earth, 12, 2, 1978, 103-
108.

The possibility of developing an experimental method
for forecasting the seismic eflect of powerful underground
detonations (of some kilotons magnitude} from the results
of registering the seismic waves generated by a charge of
some hundreds kilogram magnitude exploded in the same
region has been investigated. The Seggern-Blandford model
of seismic source has been used for the calculation of the
longitudinal wave spectrum of powerful detonation from
the experimentally obtained spectrum of a calibrating
explosion.

Stuart-Alexander, D. E. and Mark, R. K., Im-
poundment-induced seismicity associated with large reser-
voirs, Open-File Report 76-770, U.S. Geological Survey,
Menlo Park, California, 19786, 1.

Included is a diagram showing the relationship be-
tween water depth and the reservoir capacity of all large
reservoirs listed in the World Registry of Dams which were
associated with impoundment-induced scismicity, For 33
reservoirs, symbols indicate the maximum Richter magni-
tude of induced earthquakes. Also included is a histogram
showing the relationship between observed frequency of
induced seismicity in percent and reservoir water depth in
meters. References are given.

Singh, S., Agrawal, P. N. and Arya, A. S, Filling
of Ramganga Reservoir, Kalagarh, U.P., India and its
possible influence on scismie activity, Bulletin of the
Seismological Society of America, 66, 5, Oct. 1976, 1727-
1731.

The construetion of a 125-m-high earth-and-rock-fill
dam across the river Ramganga near Kalagarh was com-
pleted in early 1974, Its reservoir with a capacity of 2.49 x
10%m3 was partially filled during the 1974 summer mon-
soon. A detailed seismicity study has been made using the
data from 2 months’ microearthquake recording to deter-
mine the possible effect of reservoir filling. No interrela-
tionship of seismic activity and reservoir filling has been
found.

Rogers, A. M. and Lee, W. H. K., Seismic study of
earthquakes in the Lake Mead, Nevada-Arizona region,
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Bulletin of the Seismological Society of America, 66, 5,
Oct. 1976, 1657-1681.

A nine-station telemetered array was installed around
the Boulder Basin portion of Lake Mead, Nevada-Arizona.
During 1 1/2 years of monitoring, approximately 1,360
events were detected in the magnitude range -1.0 =Mj =<
2.9, and half this number were locatable. Many of the
events, which ranged in depth from 0 to 13 km, can be
associated with mapped faults. In particular, epicenter
lineations clearly indicate activity on portions of steeply
dipping faults on thc east side of Boulder Basin, which
generally confirms earlier work by Carder. The strike of
these faults is approximately north. Focal mechnisms are in
agreement with this strike and show right-lateral motion on
near-vertical faults. The tension axis for this solution is
oriented northwest-southeast in agreement with the stress
pattern for other parts of the Basin and Range Province.

Although lake load increased 20 percent during the
monitoring period, neither number of events nor energy
release shows a correlation with this change. Carder found
similar results for periods after 1949, A higher b value
(1.45) was obtained than in the past, and lower monthly
energy release was observed than in the late 1930s and
1940s when seismic activity at Lake Mead was first re-
corded. A 2-yr seismicity map of southern Nevada, includ-
ing the monitoring period, shows that Lake Mead activity
is now no greater than that of the surrounding area.

The pre-Lake Mead seismic history is not well known
because the founding of Boulder City occurred just a few
years before Lake Mead was impounded. The existence of
earthquakes in the region before the reservoir was filled has
been questioned in the literature. However, a search of the
Las Vegas Review Journal for felt reports pre- and postim-
poundment and compilation of a catalog of the largest
events from the literature confirm that there was a signifi-
cant increase in the number of felt events at Las Vegas
after the reservoir was filled.

The results indicate that the filling of Lake Mead has
triggered release of tectonic stresses having the same
orientation as the regional stress field. These stresses are
probably being released in a way that is more dependent on
tectonic stress buildup than on small changes in pore
pressure {(~ 1 bar) due to fluctuating lake level. Given that
the shear strength of rock decreases with increasing pore
pressure, one might explain the decreasing energy release
since the 1940s and the high b value as due to a decrease in
elastic-energy density of the rock. A test of this hypothesis
based on the order of magnitude of cnergy released seems
to support it.

Simpson, D. V. and Soboleva, O. V., Induced
seismicity mechanisms in the region of the Nurek water
reservoir (Mekhanizm vozbuzhdennoi seismichnosti v
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raione Nurekskogo vodokhranilishcha, in Russian), Shornik
sovietsko-amerikanskikh rabot po prognozu zemletryasenii,
70-79. {For a full biblicgraphic citation see Abstract No.
2.8-12.)

A mechanism by which earthquakes are induced is
described based on investigations of the induced seismicity
in the region of the Nurek water reservoir. The mechanism
is based on the interaction of stresses arising from addi-
tional loadings from the weight of the water and variations
in pore pressure.

2.8 Earthquake Prediction

Bacon, C. F. et al, Crustal movement studies
near Parkfield, California, California Geology, 28, 9, Sept.
1975, 202-210.

Described are crustal movement studies being con-
ducted in the Parkfield, California, area. These studies are
being carried out for several reasons.

First, tilt precursors to carthquakes have tentatively
been identified on the San Andreas Fault in the creeping
section near Hollister. The California Div. of Mines and
Geology (CDMG) tiltmeters will determine whether such
precursors precede earthquakes on a part of the San
Andreas Fault which is quite different from the section near
Hollister. Second, microacoustic, telluric current, and grav-
ity methods are being tested to determine whether they
might also serve in earthquake warning systems. Third, the
tellurometer, geodimeter, and creepmeter studies will en-
able CDMG to examine the creep behavior of the fault in
great detail. This in turn will give a better understanding of
the physical processes by which strain accumulates and is
released in this area. A clear understanding of this process
is essential for explaining why earthquakes occur where and
when they do.

2.8-2 Zobhack, M. D. and Byerlee, ]. D., The effect of
microcrack dilatancy on the permeability of Westerly
granite, Journal of Geophysical Research, 80, 5, Feb. 10,
1975, 752-755.

Permeability and volumietric strain were measured
under constant confining pressure and pore pressure as a
function of increasing and decreasing differential stress.
Permeability was found to increase appreciably during
dilatancy. Our results have also shown that permeability
and dilatant volume changes are not unique functions of
differential stress and that permesbility changes with dif-
ferential stress are not uniquely dependent upon dilatant
volume chanpges. Most significant, however, is that if dila-
tancy fluid diffusion occurs in situ, our results indicate that
microcrack dilatancy is not a reasonable physical mecha-
nism to account for such a phenomenon.
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2.8-3 Aggarwal, Y. P. et al., Spatial and temporal varia-
tions in #/¢; and in P wave residuals at Blue Mountain
Lake, New York: Application to earthquake prediction,
Journal of Geophysical Research, 80, 5, Feb. 10, 1975,
718-732.

Renewed earthquake activity at Blue Mountain Lake
(BML), New York, in July 1973 provided an excellent
opportunity to menitor the travel time ratio of S to P
waves (ts/tp) in real time and to test the #,/t, technique as a
predictive tool. From a mean value of 1.73 on July 30,
1973, t,/t, decreased to about 1.5 over the next 2-3 days.
On Aug. I a prediction was made that an earthquake of
magnitude 2.5-3 would occur in a few days. Upper limits
of the magnitude and the time of occurrence of the ex-
pected earthquake were inferred from the spatial extent of
the seismic anomaly. As a result of the prediction an
additional strong-motion accelerograph {SMA) was installed
in the source region. At 2310 UT on Aug. 3, 1973, a
magnitude 2.6 earthquake occurred at BML and triggered
two SMAs. Tn addition to the scismic activity a number of
explosions were recorded from a variety of azimuths. The P
wave arrivals from distant quarry blasts, refracted from a
high-velocity layer at 4 km beneath BML, showed late
arrivals at five stations during the premonitory low in #/ 4
The P wave delays were maximum (0.13 s) in the hypocen-
tral region of the earthquake and decreased away from it
along two profiles. These results indicate that changes in
t,/1, are caused by changes in the material properties of the
earthquake source region. The anomalous zone (regian of
low P velocity) for the Aug, 3 earthquake (aftershock
length 1 km, depth 1 £ 0.1 km) was about 3-5 km in radius
and was wholly or largely limited to the layer above the
interface at 4 km depth. In contrast to the P delays
observed from distant quarry blast, P and § arrivals from
local construction blasts (A < 10 km) show no large
premonitory changes in either P or § travel times. This
observation suggests that either no significant velocity
anomalies occurred in the upper 0.5 km of the BML region
or that the dilatant cracks were predominantly horizontal,
the result being strong velocity anisotropy. This conclusion
is supported by data from seismic soirces; events located at
shallow depths show normal (1.75) to high (1.85) /¢,
values even when values as low as 1.5 are observed from
deeper sources. This finding places constraints on the use of
artificial sources to monitor changes in velocity, since the
effects of -anisotropy may have to be taken into account in
addition to ensuring that ray paths to the recording stations
penetrate the zone of anomalous velocity. A maximum
likelihaod method was used to invert data from individual
small earthquakes to determine P and § velocities in the
anomalous zone, The results, which are consistent with the
explosion data, indicate that the premonitory decreases in P
and § velocities were much more pronounced from sources
at depths of 1-2 km than for those near the surface. The
inferred low values of P and § velocities were, respectively,
about 22 and 12% below normal. This study also shows that
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t/t, inferred from a Wadati plot is a function of the
distribution of stations relative to the anomalous zone, To
optimize the use of £/, as a predictive tool, this study
suggests that not only temporal but spatial variations of
velocity anomalies should be monitored. This emphasizes
the need for multistation coverage for reliable earthquake
prediction,

Wakita, H., Kawasaki earthquake: Will it occur
or not? Geochemieal studies of unidentified ancient
water, Technocrat, 8, 7, July 1975, 6-17.

The Geographical Survey Inst. of Japan carried out
levelling studies of the ground between Tokyo and Fu-
jisawa. These studies showed that the region within a radius
of several kilometers of Kawasaki City has been moving
continuously upward since 1971 by a maximum of 1 c¢m
per year: a total upheaval of 1 to 4.7 cm has been observed
since then. As a result of these findings, the Coordinating
Committee for Earthquake Prediction publicly appealed
for local organizations and private enterprises to investi-
gate the phenomenon.

In this paper, the results of some of the geochemical
studies of the area are presented. These studies showed that
the abrupt ground upheaval may be related to the reduc-
tion of water being pumped up. However, more accurate
surveys may be required for upheaval phenomena over the
entire region.

Adams, R. D., The Haicheng, China, earthquake
of 4 February 1975; The first successfully predicted major
earthquake, Earthquake Engineering and Structural Dy-
namics, 4, 5, July-Sept. 1976, 423-437. (Also in Bulletin of
the New Zealand National Society for Earthquake Engi-
neering, Mar, 1976.)

The earthquake of magnitude 7.3 that occurred ncar
the town of Haicheng in northeast China on Feb. 4, 1975,
was the first major earthquake anywhere in the world
known to have been predicted with enough certainty for
people to have been warned and measures taken for civil
protection. These steps were successful in keeping the
number of casualties small. This paper describes a visit to
the affected area seven and a half months after the earth-
quake and discussions with Chinese scientists about their
successful prediction methods. The prediction resulted
from the synthesis of many types of investigation, but the
main methods used for long-, mid- and short-term predic-
tion appear to have heen based on studies of seismicity,
deformation and foreshocks respectively.

Hagiwara, T., Recent research on earthquake
prediction, Proceedings, Fifth European Conference on
Earthquake Engineering, Vol. 3, 1975, 119-124. (For a full
bibliographic citation see Abstract No. 1.2-6,)
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2.8-7 Hodych, ]. P., Single-domain theory for the re-
versible effect of small uniaxial stress upon the initial
magnetic susceptibility of rock, Canadian Journal of Earth
Sciences, 13, 9, Sept. 1976, 1186-1200.

The phenomenon of small umiaxial stress changing the
magnetic susceptibility of rock is of current interest as a
possible aid in earthquake forecasting. In this paper, theo-
retical expressions arc derived (using rigorous energy-
minimization, but ignoring thermal activation) for revers-
ible susceptibility change parallel to the stress axis for
samples containing single-domain grains of a ferromagnet
with cubic magnetocrystalline anisotropy (K, positive or
negativc) and anisotropic magnetostriction. The grains are
assumed to be noninteracting and randomly oriented
spheres or ellipsoids of revolution elongated along (100},
{111} or {110). Also approximate expressions are given for
samples containing multidomain grains with very strongly
pinned walls.

For susceptibility change perpendicular to the stress
axis, one expects -1/2 the above expressions, which is
proven for spherical single-domain grains with isotropic
magnetostriction using a magnetometer analogy. The ex-
pressions predict that for magnetite-bearing rock the de-
crease in susceptibility along a 100 bar compression axis
should be 4.7% for spherical single-domain grains (coercive
force ~100 Qe), 1.8% for 1.4 to 1 elongation along (111)
{coercive force ~500 Qe), and 0.6% for great elongation
along (111). The decrease for equidimensional multidomain
arains with strongly pinned walls{coercive force ~100 Oe)
should be ~1.2%—less at smaller coercive force according
to some theoreticians, possibly more according to the
author’s experiments.

@®2.8-8  Predicting earthquakes: A scientific and technical
evaluation—With implications for society, Panel on Earth-
quake Prediction, Committee on Seismology, National
Research Council, Washington, D.C., July 1978, 62.

This report presents a brief summary of the scientific
bases for earthquake prediction, a summary of current
status, and a statement of outlook. Appendixes A and B
review in some detail the background and progress of
prediction studies in the United States, the Soviet Union,
Japan, and the People’s Republic of China.

Rikitake, T., Earthquake prediction, Develop-
ments in Solid Farth Ceophysics, No. 9, Elsevier Scientific
Publishing Co., Amsterdam, 1876, 357.

Current research in earthquake prediction in Japan,
the United States, the Soviet Union and the People’s
Republic of China, as well as the development of predic-
tion-oriented earthquake studies, are summarized in this
volume. Much of the material on the various effects perti-
nent to earthquake prediction is based on Japanese and
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Chinese research results which are often inaccessible to
people in other countries. The effects are classified into the
following disciplines: land deformation as detected by
geodetic means, land deformation relative to sea level,
continitous observation of crustal movement, seismic activ-
ity, change in seismic wave velocities, geomagnetic and
geoelectric effects, active faulting and folding, gravity,
underground water, oil flow, radon content, etc. On the
basis of analyses of these effects, theories of earthquake
prediction are put forward which are useful for evaluating
the present status of earthquake prediction study. A bricf
account of earthquake maodification and control is given
although it will be some time before earthquake control
can be applied to major earthquakes. In conclusion, the
author cmphasizes the importance of the sociological study
of response to earthquake prediction.

Smith, A. R. et al,, Investigation of radon-222 in
subsurface waters us an earthquake predictor, T.BL-4445,
Lawrence Berkeley Lab., Univ. of California, Berkeley,
Nov, 1975, 12. {Presented at IEEE Nuclear Science Sym-
posium, San Francisco, Nov. 19-21, 1975.)

Changes of radon-222 content of well water in seismi-
cally active regions may provide earthquake precursor
signals, according te reports of recent Chinese and Russian
work. A high-precision vy-ray system for continuous moni-
toring of radon in wells and springs has been developed at
the Lawrence Berkeley Lab., where monitoring began in
Apr. 1975, and has been extended to other sites, including
the San Andreas fault zone.

2.8-11 Whitham, K. et al, Earthquake prediction in
China, Geoscience Canada, 3, 4, Nov. 1976, 263~268.

This report, based on a visit to China in the fall of
1975, deseribes the Chinesc program for earthquake pre-
diction. An account is given of the prediction of the
Haicheng earthquake, M7.3, Feb. 4, 1975,

Sadovskii, M. A. et al, eds., Collection of Sovict-
American studies in earthquake prediction (Sbomik sovi-
etsko-amerikanskikh rabot po prognozu zemletryasenii, in
Russian), Vol, 1, No. 1, DONISH, Dushanbe and Moscow,
1978, 235.

This volume deseribes the first results of joint Soviet-
American studies of methods to predict earthquakes. The
studies were performed in the U.S.S.R. and the U.S.A.
during 1974 and 1975, Data from seismological observa-
tions and from laboratory investigations of earthquake
maodels are presented. Technigques to evaluate seismic risk
and to determine the location of strong earthquakes are
considered. Engineering seismology results are discussed.
An appendix and 11 papers are included. The appendix
provides details of the joint projects established in 1973 by
the Soviet-American Working Group on Farthquake Pre-
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diction. The appendix also presents the 1974-75 program of
projects. All of the papers are ahstracted in this volume of
the AJEE.

A radiotelemetric seismic instrumentation system, Bes-
son, R. L. et al—A portable digital seismomeiric station,
Prothero, W.—Results of joint seismological field investign-
tions in the Khait region during 1974, Besson, R, L. ¢t al—
Results of joint seismological field investigations in the
Khrebt Peira Pervogo region during 1975, B;:sson, R. L. et
al—Induced seismicity mechanisms in the region of the
Nurek water reservoir, Simpson, D. V. and Scboleva, O.
V.—Analysis of the polarized structure of local earthquakes
in the Garm region, Kopnichev, Yu. ¥. et al—Preliminary
resully of investigations of the earthquake spectra of the
Garm region in light of the earthquake prediction problem,
Martynov, V. G. et al —The spectral composition of earth-
quakes in the Pamir-Hindukush region: Evidence for the
existence of a high-gain zone in the upper mantle, Molnar,
P. et al—Effects of wave propagation direction and the
location of recording station on spectra of local earthquakes
tn the Garm region, Molnar, P. et al.—Time-dependent
changes in amplitudes and travel times of seismic P waves
measured by the networks at Garm, California, LASA and
NORSAR, Aki, K.—et al.—Lg wave propagation in central
Agia, Molnar, P. et al,

®2.8-13  Aki, K. et al, Time-dependent changes in ampli-
tudes and travel times of seismic P waves measured by the
networks at Garm, California, LASA and NORSAR (Vre-
mennye izmeneniya fluktuatsii amplitud i vremen probega
teleseismicheskoi volny P na gruppakh Garm, Kaliforniya,
LASA i NORSAR, in Russian), Sbornik sovietsko-amerikan-
skikh rabot po prognozu zemletryasenii, 171-184. (For a
full bibliographic citation see Abstract No. 2.8-12.)

The correlation between the deviation from the mean
of amplitude logarithms and travel times is investigated
using the records of earthquakes which occurred in Kam-
chatka and Japan. The records were obtained by the Garm,
the NORSAR (Norway), the LASA (Montana, U.S.A.) and
the California networks. The technique may be used to
investigate the quantitative characteristics of the geody-
namic process and to predict earthquakes,

®2.8-14 Kopnichev, Yu. F. et al, Analysis of the polar-
ized structurc of loeal earthquakes in the Garm region
{Analiz pelyarizatsionnoi struktury mestnykh zemletryasenii
garmskogo rafona, in Russian), Sbornik sovietsko-amerikan-
skikh rabot po prognozu zemletryasenti, 80-95. (For a full
bibliographic citation see Abstract No, 2.8-12.)

The characteristics of carthquakes in the Garm region
are investigated by a computerized analysis of seismograms.
A polarized filtration algorithm is uscd in the analysis. In
some cases an anisotropy between SV and SH waves is
detected. The tail portion of the seismograms has a regular
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polarized structure. Polarized waves consistently appear in
the seismograms after an interval of .5 to 1.0 sec. Suggested
procedures for polarization studics for carthquake predic-
tion are described.

2.9 Special Topics

Bacon, C. F., Acoustic emission along the San
Andreas Fault in southern central California, California
Geology, 28, 7, July 1975, 147-154.

The California Div. of Mines and Geology (CDMG)
has completed the first phase of a pilot study, begun in
1972, to menitor audio frequency microseismic activity
along a major fault zone.

Preliminary results of the pilot study determined the
feasibility of monitoring acoustic emissions for possible use
in the prediction of earthquakes along the San Andreas
Fault. Field measurements to date were not intended to
monitor earthquake precursors as such. The project suc-
cessfully determined: (1) that audio frequency microssismic
activity can be detected; (2] that certain types of areas will
make the best sites for further study; and (3) that certain
types of instrumentation and techniques will be most
successful for this purpose.

The six stations established for the pilot project,
between Parkfield and Palmdale, on both active and locked
segments of the San Andreas Fault, will continue to be
monitored to provide further information. The critical
question, whether detectable variations in the level and
type of acoustic microseismic emissions actually occur just

" prior to earthguake-causing movements along a given [anlt,

remains to be answered. The technique, instruments, and
theory are available, but their success in predicting damag-
ing earthquakes can be proven only by adequate measure-
ment of acoustic emissions preceding earthquake events.

Gencoglu, S., Research on microtremor charac-
teristics of the earth by means of experimental studies of
seismic waves (Sismik dalgalarin deneysel etudleri yoluyla
mikrotremorlarin karateristikleri uzerine arastirmalar, in
Turkish), Deprem Arastirma Enstitusu Bulteni, 2, 8, Jan.
1975, 1-86.

This work reviews various aspects of microtremor
characteristics of the earth, which have been extensively
studied by many researchers. In particular, experimental
and statistical investigations are discussed, and the applica-
bility of the findings in these studies to earthquake engi-
neering is emphasized.

2.9-3 Interpretation of scismological and neotectonic
data (Tnterpretatsiya dannykh seismaologii i neotektoniki, in
Russian), Vychislitelnaya seismologiya, 8, 1975, 192.
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This volume is dedicated to the application of modern
mathematical and computer techniques to an analysis of
geological and geophysical data. A combined analysis of
seismological and neotectonic data is considered with a
view towards evaluation of seismic risk and prediction of
earthquake location.

Hedayati, A., Brander, J. L. and Berberian, M.,
Microearthquake survey of Tehran region, Iran, Bulletin
of the Seismological Society of America, 66, 5, Oct. 1976,
1713-1725.

A short microearthquake survey of part of north
central Iran around the city of Tehran made late in 1974
showed that earthquakes occurred at the rate of 21.37
events per day.

Epicentral locations for 37 events, using a geometric
ray path technique, show the observed activity to be
concentrated in three principal groups: two associated with
the known major fault on the south flank of the Alhorz
mountain, while the third constitutes a previously unrecog-
nized lineation passing very close to the city of Tehran.

The cumulative number versus magnitude relation was
obtained from the study of 198 well-recorded events. The
slope of the lincar portion of the relation (b value), -0.79,
agrees well with the value of -0.86 determined from the
USCGS records of larger earthquakes between 1961 and
1973,

Composite fault-plane sclutions were made for each of
the three principal groups, showing predominantly strike-
slip movement with a thrust component on the south of the
Alborz and thrusting on the new lineation.

The seismic intensity risk curve calculated for the area
shows that the city of Tehran can expect ground movement
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of MM intensity VII every 12 years, and intensity IX every
350 years.

Rogers, G. C., A microearthquake survey in
northwest British Columbia and southeast Alaska, Bulletin
of the Seismological Society of America, 66, 5, Oct. 1976,
1643-1655.

In an 81-day period during the summer of 1969 four
portable seismographs were operated in northwest British
Columbia and southeast Alaska. One hundred and forty
microcarthquakes were detected, Epicenters were located
near the Queen Charlotte-Fairweather fault and the Denali
fault. The Chatham Strait fault showed no activity and anly
a few events were located in the Quaternary volcanic zone
of British Columbia. A scattering of microearthquakes
through the archipelago and the Coast Range and a concen-
tration in the Glacier Bay region suggest that the seismicity
may be more complex than the pattern indicated by the
distribution of larger earthquakes. The most numercus
seismic events recorded, numbering in the thousands, were
low-frequency events emanating from a number of specific
areas where large glaciers are located.

Ravara, A. and Duarte, R. T., Analysis of the
1973-74 Azores earthquakes, Proceedings, Fifth European
Conference on Earthquake Engineering, Vol 3, 135-140.
(For a full bibliographic citation see Abstract No. 1.2-8.)

From Oct. 1973-Feb, 1974 the Pico and Faial Islands
(Azores) were hit by a seismic swarm related to volcanic
activity, The damage to rural dwellings is reported with
brief comments on problems relating to fatigue when
designing against a seismic swarm. The recorded accelero-
grams are analyzed in order to identify the main charac-
teristics of the ground mation. Response spectra and power
spectral density of acceleration are presented and the near
epicentral character of the records is highlighted.
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3. Engineering Seismology

3.1 General

3.1-1 Rashidov, T., Calculation of earthquake intensity
from indications of damage or failure of underground
pipelines ballnosti  zemletryasenii  po
priznakam povrezhdenii i razrushenii podzemnykh trubo-
provodov, in Russian), Seismicheskaya shkala i metody
izmereniya seismicheskoi intenzivnosti, NAUKA, Moscow,
1975, 117-120.

(Opredelenie

" A classification of underground pipelines and the types
of damage sustained by them is given. This classification is
applied to determine earthquake intensity fram the extent
and severity of damage to such pipelines.

3.1-2  Polyakov, S. V. and Zharov, A. M., Remarks on
the planned new seismic scale (Nekotorye zamechaniya k
prockiu novoi scismicheskoi shkaly, in Russian), Seismi-
cheskaya shkale i metody izmereniyu seismicheskoi inten-

zivnosti, NAUKA, Moscow, 1975, 139-145.

Problems concerning the structure of the new seismic
intensity scale are discussed. The set of ground motion
parameters to be included and their numerical values are
considered. The importance of the duration of scismic
excitation in calculations of the reliability of structures is

emphasized.

3.1-3 Seismic scale and methods of seismic intensity
measurement (Seismicheskaya shkala i metody izmereniya
seismicheskoi intenzivnosti, in Russian), NAUKA, Moscow,
1975, 279.

In this volume an account is given of the work of
leading institutions of the U.S.S.R. on improvements of the
seismic scale and methods of scismic intensity measure-
ments. Results of investigations of a whole range of prob-
lems related to the seismic scale are published here for the
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first time, including the classification of natural phenom-
ena, the statistics of surface effects, the analysis of strong-
motion recordings and the foundations of the stochastic
theory of seismic excitations.

Five papers of interest te earthquake engineers are
abstracted in this volume of the AJEE: On evaluation of
seismic intensity, Shebalin, N. V.—Damage to structures
with aseismic design features, Karapetyan, B. K.—Calcula-
tion of earthquake intensity from indications of damage or
failure of underground pipelines, Rashidov, T.—Remarks on
the planned new seismic scale, Polyakov, 8. V. and Zharov,
A. M.—On calculation of the duration of seismic ground
motion, Kats, A, Z,

3.1-4  Shebalin, N. V., On evaluation of seismic inten-
sity (Ob otsenke seismicheskoi intensivnosti, in Russian),
Seismicheskaya shkale i metody izmereniya selsmicheskot
intenzivnogti, NAUKA, Moscow, 1975, 87-109,

A seismic scale based on a statistical investigation of
the behavior of people, objects and buildings during earth-
quakes is presented. The scale is correlated with focal
parameters and amplitudes, periods and duration of ground
motion, The nonlinear relationship between the intensity
and the logarithm of ground motion amplitude is estab-
lished.

Arias S., A., Intensity of earthquakes and cor-
rected earthquake spectra (Deprem siddeti ve duzeltilmis
deprem spektrumlari, in Turkish), Deprem Arastirma Ensti-
tusu Bultend, 2, 6, July 1974, 115-129.

In this study, a definition of earthquake intensity based
on ground acceleration and velocity is proposed and dis-
cusscd. A new definition for an intensity spectrum is given.
Accelerometers are classified in view of characteristic
frequencies of ground motion.
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3.1-6  Zharov, A. M. and Nikiporets, G. L., On classifi-
cations of seismic ground motion using instrumental data
(O Klagsifikatsiyakh seismicheskogo dvizheniya grunta,
ispolzuyushchikh instrumentalnye dannye, in Russian), Seis-
micheskaya shkala i metody izmereniya seismicheskot
intensivnosti, NAUKA, Moscow, 1975, 179-193.

Obijective quantitative criteria for evaluation of seis-
mic disturbance are presented with the demands of the
state-of-the-art methods of earthquake-resistant building
design in mind. Various methods of earthquake classifica-
tion are considered with emphasis on statistical classifica-
tions. A quantitative relationship is established between the
classifications discussed here and present-day scales.

3,1-7 Rasskazovskii, V. T., Gamburg, Yu. A. and
Shirova, Z. Kh., Quantitative earthquake intensity scale
(Kolichestvennaya shkala intenzivnosti zemletryasenii, in
Russian), Seismicheskaya shkala { metody {zmereniya seis-
micheskoi intensivnosti, NAUKA, Moscow, 1975, 194202,

A method for calculating carthquake intensity from
correlational parameters of accelerograms is presented, A
quantitative seismic intensity scale is considered and earth-
quake intensities at varicus points of the scale are corre-
lated with the response of structures calculated from
accelerograms.

3.1-8  Shabalin, N. V., On the uniformity of intensity
scale (O ravnomernosti shkaly ballnosti, in Russian), Seismi-
cheskaya shkala i metody izmereniya seismicheskoi infen-
stvnosti, NAUKA, Moscow, 1975, 222-233.

Two kinds of nonunifermity in seismic scales are
considered. Nonsystematic nonuniformity arises from the
nonhomogeneous distribution of macroseismic effects. Sys-
tematic nonuniformity is connected with the generally
accepted log-linear relationship between vibration ampli-
tudes and the intensity scale. The agaregate of instramental
correspondence between acceleration and intensity may be
ordercd only on the basis of a slower than linear incrcase of
the logarithm of amplitude with intensity.

3.1-9  Aptikaev, F. F., Effects of the duration of ground
motion in instrumental evaluation of seismic intensity
(Uchet dlitelnosti kolebanii pri instrumentalnoi otsenke
seismicheskoi intensivnosti, in Russian), Seismicheskaya
shkala i metody izmereniya seismicheskoi intensivnosti,

NAUKA, Moscow, 1975, 234-239,

Various definitions of the duration of seismic ground
motion are formulated. The motion of impulse width is
found most suitable for purposes of enginecring seismol-
ogy. On the basis of a detailed analysis of data the most
probable acceleration values are caleulated for various
earthquake intensities.

®3.1-11

@3.1-12

@ 3.1-10  Poceski, A., On the intensity of strong motion

earthquakes, Proceedings, Fifth European Conference on
Earthquake Engineering, Vol. 1, Paper No. 11, 9. {For a
full bibliographic citation see Abstract No. 1.2-6.)

The intensity of strong-motion earthquakes is defined
by the spectral energy absorption per unit mass of one-
degree-of-freedom elasto-plastic systems, integrated from 0
to 3 sec of the spectrum. The basic assumption is that the
maximum response displacements of elastic and elasto-
plastic systems are equal. The proposed intensity is con-
nected by the commonly used cngincering parameters:
ductility and seismic coefficients. Thus, it should be an
engineering measure of the intensity. The proposed inten-
sity is similar to Housner's spectral intensity, but the
meaning of it is different.

Medvedev, S. V., Nersesov, L. L. and Bune, V. L,
Relation between macroseismic effect and ground vibra-
tion velocity, Proceedings, Fifth European Conference on
Earthquake Engineering, Vol. 1, Paper No. 5, 4. (For a full
bibliographic citation see Abstract No. 1.2-6.)

Ground vibration velocity determines the main earth-
quake parameters: magnitude, focus energy, focus moment.
Tt is, therefore, proposed that the velocity of ground
vibrations determines intensity as well.

The velocity of ground vibrations recorded at seismic
stations during strong earthquakes is a quantity of energy
characteristic of carthquake intensity as the density of
seismic energy flow is proportional to velocity square.
Measurements of the velocity of vibrations of the earth’s
surface during strong earthquakes allow the direct connec-
tion between the velocity and the intensity of an earth-
quake to be obtained. Material deformations linearly de-
pend on vibration velocities. This fact is of importance for
the estimation of earthquake motion on the ground and on
structures.

Mortgat, C. P. and Shah, H. C., An intensity
scale for earthquakes, Proceedings, Fifth European Confer-
ence on Earthquake Engineering, Vol. 1, Paper No. 2, 9.
(For a full bibliographic citation see Abstract No. 1.2-6.)

There is a need for an engineering intensity scale that
would reflect the impact of earthquake ground motion
upon structures of all types, of all ages and of all locations.
Intensity scales currently in use are largely based on
subjective reactions and judgments of persons and on the
cffect upon given structures, They also overlook parameters
that have a definite importance in structural behavior.

The proposed seale, patterned somewhat after Blume's
Engineering Intensity Scale, takes the following parameters
into consideration: the frequency content, the duration, and
the total energy of the ground motion together with the
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dynamic characteristics of the structure. Bt describes the
intensity of a given earthquake through total response
histories of single-degree-of-freedom systems of given
damping; it can be expanded in probabilistic terms so as to
describe the seismicity of a given area.

Brazee, R. J., An analysis of carthquake intensi-
ties with respect to attenuation, magnitude, and rate of
recurrence, Final Report, NOAA Technical Memorandum
EDS NGSDC-2, National Geophysical and Solar-Terrestrial
Data Center, Boulder, Colorado, Aug. 1978, 99.

Earthquake intensity reports collected by varicus agen-
cies of the U.S. Government from many thousand localities
for the years 1928 through 1973 have been encoded and
filed on magnetic tape. A method for determining systemat-
ically the isoseismal areas and distances is developed and
used for the analysis of intensity attenuation. Suites of
curves, with corresponding formulas, are developed depict-
ing the attenuation regimes for the eastern and western
United States and for each of several subregions. A method
of calculating recurrence curves is presented, which per-
mits the determination of such a curve by electronic
computer/plotter for any point in the conterminaus United
States. Magnitude versus area of perceptibility relationships
are developed and magnitude versus maximum intensity is
defined for the various regions.

Ambraseys, N, N., Trends in engineering seis-
mology in Europe, Proceedings, Fifth European Confer-
ence on Earthquoke Engineering, Vol. 3, 1975, 39-52. {For
a full bibliographic citation see Abstract No. 1.2-6.)

Krinitzsky, E. L. and Chang, F. K., Relation of
earthquake intensity to ground motions for seismic de-
sign, Proceedings of the Fourth Japan Earthquake Engineer-
ing Sympostum-1975, Paper No. 261, 1031-1037. {For a
full bibliographic citation see Abstract No. 1.2-9)

Correlations between earthquake intensity and peak
ground moticns have been expressed by curves that do not
adequately represent the great dispersion in the data. Tt is
proposed that the data be separated into near field and far
field, then to enter the plots at levels that are consistent
with the safety requirements of a project. Appropriate
parameters can then be generated for velocity, accelera-
tion, and displacement. These parameters may then form
the basis for developing time histories that are suitable for
dynamic analyses.

Alonso G., J. L. et al, Basic plan for seismic
investigations in Venezuela (Plan basico para las investiga-
ciones sismicas cn Venezuela, in Spanish), Fundacion Vene-
zolana de Investigaciones Sismologicas, Caracas, Oct. 1974,
178.

®3.2-2
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3.2 Strong Motion Records,
Interpretation, Spectra

3.2-1 Kats, A. Z., On calculation of the duration of
seismic ground motion (Ob otsenke dlitelnasti seismi.
cheskikh kolebanii grunta, in Russian), Seismicheskaya
shkala i metody izmereniya seismicheskoi intenzionosti,
NAUKA, Moscow, 1975, 251-252.

The duration of seismic ground motion is regarded as
a consequence of resonance phenomena. Data on the
duration of ground motion and its relationship to the type
of seismic wave and to soil properties are discussed.

Gencoglu, S., Some applications for empirical
determination of earthquake parameters (Deprcm para-
metrelerinin amprik olarak hesaplanmasi uzerinde bazi
uygulamalar, in Turkish), Deprem Arastirma Enstitusu
Bultend, 2, 6, July 1974, 47-66.

In this paper, graphical representations of some empir-
ical formulas based on the studies of expected values of
surface or base rock velocity and acceleration of earth-
quake mations have been provided as a practical aid to the
desigmer.

3.2-3  Suvilova, A, V. et al, On evaluation of ground
motion parameters for seismic risk ealculations (Ob ot-
senke parametrov dvizheniya grunta pri raschetakh seismi-
cheskogo riska, in Russian), Seismicheskaya shkala i me-
tody izmereniya seismicheskoi intensionosti, NAUKA, Mos-

cow, 1975, 203-221,

Destructive earthquakes in the United States are ana-
lyzed. The effects of magnitude and focal distance on
parameters such as length of recording, maximal ampli-
tudes, frequencies, the number of maxima, ete., are investi-
gated, The dispersion of the parameters is found to.be so
great as to necessitate a judicious choice of “average” or

“most dangercus” acceleragrams,

@ 3.2-4  Petrovski, D., Proposed methods for data process-

ing of strong motion acceleration measurements in Yugo-
slavia, Proceedings, Fifth Furopean Conference on Earth-
quake Engineering, Vol. 1, Paper No. 8, 5. (For a full
bibliographic citation see Abstract No. 1.2-6.)

Data-processing methods are proposed to aid in ob-
taining maximum information from strong-motion measure-
ments in Yugoslavia and to aid in making comparisons with
the measurements cbtained in other parts of the world.

The methods of analysis of ground acceleration records
that are used at the Inst. of Earthquake Engineering and
Engineering Seismoclogy, Skopje,  are actually modified
methods developed and applied at the California Inst. of
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Technology, Pasadena. The modification was made because
different means of data digitalization and processing were
used. For digitalization of records, the semi-automatic A-D
converter, type SM-2, is used, while for data-processing the
IBM-1130 electronic computer is used.

Sandi, H., Estimates of noun-synchronous seismic
disturbances, Proceedings, Fifth European Conference on
Earthquake Engineering, Vol, 1, Paper No. 52, 6. (For a
full bibliographic citation see Abstract No, 1.2-6.}

The propagation velocity of seismic waves in ground is
finite, Due to this fact, the seismic motion of different
ground points is not identical and the disturbances applied
to different points of contact between a structure and the
ground are nonsynchronous.

This paper is based on a previously developed ap-
proach in order to deal with linear oscillations due to
nonsynchronous seismic disturbances. That approach ex-
plicitly deals with the role of space correlations of seismic
motion at different ground points or in different directions.
The paper is intended to contribute to a reasonable estima-
tion of the seismic input, considering the developments
referred to.

Hoshiya, M., Shibata, S. and Nishiwaki, T., Upper
bound of response spectrum, Proceedings, Fifth European
Conference on Earthquake Engineering, Vol. 1, Paper No.
65, 13. (For a full bibliographic citation see Abstract No.
1.2-6.)

Despite the fact that the average response spectrum is
of preat use in seismic-resistant design, there remain some
questions concerning its reliability. Important structures,
such as nuclear power plants, must be designed with great
reliability against every earthquake expected during their
lifetimes. In these cases, use of a deterministic upper bound
against response spectra, if found, can be one of the most
desired seismic-resistant design methods. This paper pre-
sents a theoretical analysis of the npper bonnd, or equiva-
lently the worst pseudo-acceleration, against a normatized
response spectrum by the input maximum acceleration.

Derecho, A. T., Freskakis, G. N. and Fintel, M., A
study of the effect of the frequency characteristics of
ground moticns on nenlinear structural response, Pro-
ceedings of the International Symposium on Earthquoke
Structural Engineering, Vol. I, 21-36, (For a full biblio-
graphic citation see Abstract No, 1.2-7.)

In conducting deterministic nonlinear dynamic re-
sponse studies of a specific structure, it is essential to know
what general type of accelerogram to use as input in order
to obtain a pood estimate of the expected maximum
response with a limited number of analyses. Insofar as
dynamic structural response is concerned, the major param-
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eters characterizing the ground motion are intensity, dura-
tion and frequency content. The effects of intensity and
duration on dynamic response have been studied by a
number of investigators. However, little has been done to
study the effect of the frequency characteristics of the input
motion. This report presents the results of nonlinear dy-
namic analyses of isolated structural walls with hysteresis
loops characterized by a stiffness that decreases with in-
creasing amplitudes of inelastic deformation. A rough basis
for classifying accelerograms in terms of their damped
velocity spectra as “broad band” and “peaking” is pro-
posed. The results of the study indicate that when extensive
yielding occurs in a structure, so that a significant change
in the effective period of vibration results, a broad band
acceleropram is likely to produce a more severe response
compared to a peaking accelerogram of the same intensity
and duration. On the other hand, when only minor yielding
occurs so that no significant increase in the effective period
results, a peaking record will more likely produce the more
severe response.

Chuang, A. et al, Generating response spectra
from displacement and velocity time history input, Pro-
ceedings of the International Symposium on Earthquake
Structural Engineering, Vol. 1, 331-344. {For a full biblio-
graphic citation see Abstract No, 1.2-7.)

An investigation has been made to explore a method
for generating response spectra from displacement and
velocity time history input instead of acceleration time
history. The ability to generate response spectra from
digitized displacement and veloeity time history input is
required in order to show that the displacement input nsed
for some component tests or analyses is, in fact, equivalent
to the input when specified in terms of acceleration.

The analytical approach used in this investigation was
successively to integrate by parts the expression of the
absolute acceleration response of a single degree-of-free-
dom oscillator; the final results are in terms of Duhamel’s
integrals involving only displacement and velocity excita-
tions. The numerical computations of these integrals were
facilitated by making use of recurrence relations. The
response spectra obtained were compared with those gener-
ated by conventional methods using acceleration input.

Crouse, C. B., Horizontal ground motion in Los
Angeles during the San Fernando earthquake, Earthquake
Engineering and Structural Dynamics, 4, 4, Apr.-June
19786, 333-347,

Accelerograms, Fourier amplitude spectra and re-
sponse spectra from ground motion recorded in the San
Fernando earthquake at selected sites in Los Angeles were
examined and compared. Although differences exist in the
data from the bases of a group of six tall buildings close
together near the intersection of Wilshire Boulevard and
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Normandie Avenue, the differences are not significant from
the standpoint of design. A single design spectrum is most
appropriate for this area, even though there exists a variety
of foundation conditions, building properties and basement
configurations for the six sitcs.

The degree to which soil-structure interaction and
loeal geology affected the response could not be precisely
determined from the basement accelerograms, although the
data from the six Wilshire-Normandie sites offered some
evidence that soil-stiucture interaction and local site condi-
tions did not contribute significantly to the character of the
recorded motions. There was some correlation between the
degree of similarity in the response at two sites and their
distance apart; thus, it is possible that some differences in
the response of the closely spaced buildings could result
from different superposition of the seismic waves.

The shapes of response speetra from all of the sites
studied, including the spectra from seven buildings 2-3
miles distant from the buildings near the intersection of
Wilshire Boulevard and Normandie Avenue, indicate that
the character of the ground motion was probably more
dependent on the source mechanism and the travel paths of
the earthquake waves, rather that on more local effects.

Carydis, P. G. and Shokos, J. G., Evaluation of
Greek strong motion records, Proceedings of the Interna-
tional Symposium on Earthquake Structural Engineering,
Vol. 11, 1079-1093. (For a full bibliographic citation see
Abstract No. 1.2-7)

Int this paper, the two horizontal components for four
strong earthquakes which cccurred in Greece are pre-
sented. Absolute acceleration, relative velocity and relative
displacement response spectra are evaluated. The ground
acceleration, velocity and displacement, as well as the
energy flux, are plotted as a function of time. The follow-
ing information concerning these earthquakes is presented:
the name, location and date of occurrence, epicentral
distance, magnitude, intensity, kind of soil, maximal values
of the ground motions and their duration.

Hanks, T. C., Observations and estimation of
long-period strong ground motion in the Los Angeles
basin, Earthquake Engineering and Structural Dynamics, 4,
5, July-Sept. 1976, 473-488.

While the accurate estimation of ground-motion am-
plitudes across the entire frequency band of engineering
interest is not possible at the present time, the excitation
and propagation of long-period strong ground motion can
be understood with cxisting seismological methodology. In
the Los Angeles basin, the long-period strong ground
motion excited by the San Fernando earthquake is domi-
nated by the presence of surface waves, whose gross
amplitude and frequency content are easily attributable to
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physical properties of the earthquake source and source-
station propagation paths, Observed measures of the long-
period strong ground motion of the Kern County earth-
quake relative to the San Fernando earthquake at two sites
in the Los Angeles basin, which recorded both shocks, can
be predicted with considerable accuracy by a simple earth-
quake source model. This source model is extrapolated to
represent the maximum credible earthquake likely to affect
the Los Angeles area, taken to be a repeat of the Fort
Tejon (1857) earthquake along the San Andreas fault. The
measures of long-period strong ground motion in the Los
Angeles basin estimated for it agree well with the compara-
ble measures of Earthquake A-2, intended to represent the
same situation. For the purpose of aseismic design of long-
period structures, Farthquake A-2 is a reasonable, if not all
inclusive, estimate of the long-period strong ground motion
in the Los Angeles basin generated by a magnitude 8+
earthquake along the San Andreas fault north and east of
Los Angeles.

Trifunac, M. D. and Brady, A. G., Correlations
of peak acceleration, velocity and displacement with
earthquake magnitude, distance and site conditions,
Earthquake Engineering and Structural Dynamics, 4, 5,
July-Sept. 1976, 455-471.

A brief review of proposed correlations between peak
accelerations and earthquake magnitude and distance has
been presented. It has been found that most investigators
agree favorably on what should be the amplitude of peak
accelerations for the distance range between about 20 and
200 km. For distances less than 20 km, there is significant
disagrecment in the predicted peak amplitudes, reflecting
the lack of data there and the uncertainties associated with
the extrapolation.

Correlations of peak accelerations, peak velocities and
peak displacements with earthquake magnitude, epicentral
distance and the geologic conditions of the recording sites
have been presented for 187 accelerograms recorded during
57 earthquakes. This data set describes strong earthquake
ground motion in the western United States during the
period from 1933 to 1971.

For large earthquakes, dependence of peak accelera-
tion, velocity and displacement amplitudes on earthquake
magnitude seems to be lost. This suggests that the ampli-
tudes of strong ground motion close to a fault are scaled
primarily by the maximum dislocation amplitudes and the
stress drop, rather than the overall “size” of an earthquake
as measured by magnitude. The influence of geologic
conditions at the recording station seems to be of minor
importance for scaling peak accelerations, but it becomes
noticeable for the peaks of velocity and even more appar-
ent for the peaks of displacement.
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Osawa, Y. ¢t al, Observational studies on the
earthquake response of buildings in Japan, Proceedings of
the International Symposium on Earthquake Structural
Engineering, Vol. T1, 1123-1149. {(For a full bibliographic
citation see Abstract No. 1.2-7.)

The present state of carthquake obscrvation projects in
Japan is introduced with special emphasis on soil-structure
interaction effects. The analyses are made using records
obtained of moderate earthquake motions at three building
sites and onc spherical tank site as illustrative examples.
The results indicate that the interaction effects can be
observed in the form of a spectral ratio between the
Fourier spectra at the base of structures and the surface of
the ground and that the shear wave velocity in a soil layer
plays an important role in determining the suitable model
of a soil structure interaction system.

Taoka, G. T., Digital filtering of ambient re-
sponse data, Dynamic Response of Structures: Instrumen-
tation, Testing Methods and System Identification, 253-
262. {For a full bibliographic citation see Abstract No. 1.2-
8.)

This paper is concerned with problems that may arise
when ambient data are filtered nonrecursively by the use of
a fast Fourier transform algorithm. Some preliminary
results of applying this method to a 40-story building are
also presented.

Bertero, V. V., Mahin, 8. A. and Herrera, R. A,
Aseismic design implications of San Fernando earthquake
records, Dynamic Response of Structures: Instrumeniation,
Testing Methods and System Identification, 492-501. (For
a full bibliographic citation see Abstract No. 1.2-8.)

Although the magnitude of the 1971 San Fernando
earthquake was only moderate, damage to seismic-resistant
structures located near the fault rupture was very severe.
The main features of this damage appear to be the result of
a few large displacement excursions rather than of numer-
ous intense oscillations, as was the case at sites farther from
the fault zane. Unfortunately, no accelerograms were ob-
tained in or near buildings in the area of heaviest shaking.
The only record near the faulting was obtained at the
Pacoima Dam.

The objectives of the study reported herein were (1) to
determine whether the Pacoima Dam record was represent-
ative of other ground motions near the rupture; (2) to
analytically study whether this record could account for the
unusual type of building damage observed at near-fault
locations; and (3) to assess the implications of this type of
record and of the cbserved damage to the aseismic design
of huildings located near possible earthquake faulting,
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3.2-16  Skorik, L. A, The effects of local fluctuations in
fields of highfrequency mierotremors (Uchet lokalnykh
fluktuatsii v polyakh vysokochastotnykh mikroseism, in
Russian), Voprosy inzhenernoi seismologii, 18, 1976, 69-74.

A technique is presented to separate spectra of high-
frequency microtremors from noise background found in
microtremor recordings in populated areas. The recording
was made using a frequency-selective seismic station. A
method is described for obtaining optimally reliable aver-
age spectra by means of an analysis specially developed for
this purpose and multiple microtremor recordings at the
same observation point.

Tsuchida, H. and Kurata, E., Observation of
earthquake response of ground with horizontal and verti-
cal seismometer arrays, Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 118,
137-144. (For a full bibliographic citation see Abstract No.
1.2-9.}

A horizontal seismometer array having six observation
points along a straight line of 2500 m length has been
established at the Tokyo International Airport. Each obser-
vation point is cquipped with two horizontal seistnometers.
Pownhole seismometer arrays have also been established at
two points, one at an end of the observation line and the
other at a point 300 m inside the other end of the lin¢. The
observations started in Apr. 1974 and 28 earthquakes had
been recorded as of June 1975. Correlations among the
ground motions at the points on the ground surface and the
two points in the ground where the downhole seismometers
have been installed are studied. The relative displacements
between the points are also studied.

Tanaka, T. and Yoshizawa, §., Vibrational ehar-
acteristics of the ground as derived from strong motion
earthquake records {in Japancse), Proceedings of the Fourth
Japan Earthquake Engineering Symposium-1975, Paper
No. 121, 161-168. (For a full bibliographic citation see
Abstract No. 1.2-9.)

Spectra of earthquake ground motion generally vary
considerably with different earthquakes. IHowever, the aver-
age of the spectra for many earthquakes at a site is
considered to show the vibrational characteristics of the
ground. The spectrum of the incident waves to the bedrock
can be computed by taking the ratio and the average of
each spectrum. The Fourier acceleration spectra of 113
components of the strong-motion records from 35 earth-
quakes were investigated from this point of view.

Inaba, S. and Kinoshita, S., Analysis and synthe-
sis of the strong carthquake wave based on the digital
filtering method (in Japanese), Proceedings of the Fourth
Japan Earthquake Engineering Symposium-1875, Paper
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No. 181, 241-248. (For a full bibliographic citation see
Abstract No. 1.2-9.)

In this paper, we discuss a method for synthesizing the
two-dimensional strong earthquake wave, For this purpose,
a filter for prediction error and an autoregressive spectrum
estimation are applied to the synthesis, assumming that
such a wave is a sample function from a locally stationary
stochastic process. The design of a lattice-type digital filter
is first described. The method is applied to data from the
1968 Tokachi-oki earthquake.

3.2-20  Kramynin, P. L. and Shteinberg, V. V., Ground
motion parameters in dense soils during strong earth-
quakes (Parametry kolebaniya plotnikh gruntov pri silnykh
zemletryaseniyakh, in Russian), Veprosy inzhenernoi seis-
mologii, 18, 1976, 23-35.

The effect of magnitude and epicentral distance on
maximal acceleration and vibration frequencies of dense
soils is investigated. The effect varies in character as the
epicentral distance increases due to the real dimensions of
the earthquake source. The results of this work are applied
to quantitative seismic zoning,

3.2-21 Raautian, T. G., The role of the source function
and medium response in the formation of seismic vibra-
tions (Rol funktsii ochaga i otklika sredy v skheme
formirovaniya seismicheskikh kolebanii, in Russian), Vo-
prosy inzhenernoi seismologii, 18, 1976, 3-14.

The formation of seismograms as output signals is
considered, where the surrounding medium is regarded as
the processor and the role of input signal is played by
vibrations emitted from the source with periods shorter
than the duration of source activity. On the basis of this
scheme a method is given for the calculation of time-
varying spectra of strong earthquakes from those of weak
earthquakes known from observations. The analysis covers
both point-like and extended sources of strong earthquakes.

@ 3.2-22  Kobayashi, H., Samano, T. and Yamauchi, M.,
Two-dimensional horizontal earthquake motions of
ground {in ]apanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 128,
217-224. (For a full bibliographic citation see Abstract No.
1.2-9)

In this paper, the aunthors analyze two-dimensional
horizontal earthquake ground motions using the following
methods: maximum and minimum values of response spec-
tra as a result of changing the coordinates; filtered particle
orbit and two-dimensional response diagram; response ratio
of principal axes of response diagram; overall response
diagram.
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Buyukasikoglu, 8. and Shima, E., Spectra of
seismic waves in the period range from 1 to 10 seconds,
Proceedings of the Fourth Japan Earthquake Engineering
Symposium-1975, Paper No. 122, 168-176. (For a full
bibliographic citation see Abstract No, 1.2-9.)

The observation of seismic waves in the longer period
range was carried out at Kawasaki near Tokyo. Feor the
recordings, a velocity-type seismometer having a natural
period of 5 sec was used. A Fourier analysis of the earth-
quake records in the period range from 1 to 10 sec was
made. The magnitudes of the analyzed earthquakes were
between 4.3 and 6.4. The average velocity spectrum of the
earthquakes with M > 5.5 was found to be considerably
flat in the frequency range from 0.2 to 1.0 Bz. This agrees
with Aki’s revised madel B.

Toki, K., Detection of phase velocity from
streng-motion accelerograms {in ]apanese), Pmceedings of
the Fourth Japan Earthquake Engineering Symposium-
1975, Paper No. 134, 265-272. (For a full bibliographic
citation see Abstract No. 1.2-9.}

The present paper deals with the detection of phase
velocity of seismic waves with short periods from strong-
motion accclerograms. The transverse and longitudinal
components of acceleration at four stations were deter-
mined fram accelerograms which were recorded at each
station during the San Fernando earthquake, Feb. 9, 1971.

3.2-25  Riznichenko, Yu. V. and Seyduzova, S. S., Spec-
tra and systems of spectra of earthquakes, Physics of the
Solid Earth, 12, 3, 1976, 170-178.

The authors consider the general principles and the
actual construction of a new basic system of seismological
reference data: systems of average spectra and seismograms
in dependence of the magnitude of earthquakes and the
distance from the focus. The main applications are physics
of both the focus and a set of foci with a connection to
geodynamics; investigations of structural details and prop-
erties of the earth, particularly its nonideally elastic and
dissipative properties; problems of seismic risk when the
intensity of tremors is expressed in parameters of enginecer-
ing and physics, including the probabilistic aspect of the
problem. A real example, viz., the construction the Tash-
kent system of average energy spectra of earthquakes, is
considered.

Kubo, K. and Sato, N., A method for obtaining
reliable displacement curves from recorded earthquake
motions (in Japanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 132,
249-256. (For a full bibliographic citation see Abstract No.
1.2-9.)
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This paper presents a new method for the transforma-
tion of recorded earthquake motions to displacement
curves and examines its validity by using several simulta-
neous records of acceleration, velocity and displacement.

Shibata, H., Toshimitsu, S. and Mochio, T., Basie
study on stochastic analysis of wave pattern of ground
motions (in Japanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 133,
257-284. (For a full bibliographic citation see Abstract No.
1.2-9.)

Kamiyama, M., Stress and strain in ground
during strong earthquake, Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 135,
273-280. (For = full bibliographic citation see Abstract No.
1.2-9)

The author has derived an equation to calculate stress
and strain produced in the ground for three conditions of
wave propagation: the multiple reflection of shear waves
($-wave), Love wave and Rayleigh wave. Using this equa-
tion, the author analyzes stress and strain produced in the
ground where strong earthquake motion was recorded.

Bath, M. et al, Engineering analysis of ground
motion in Sweden, 5-76, Seismological Inst, Uppsala
Univ., Uppsala, Sweden, 1976, 58.

In order to meet recent strict requirements for reliable
information on seismic risk, especially in connection with
the design of nuclear power plants, an effort is made to
analyze ground meotion (acceleration, velocity, displace-
ment) by means of the permanent seismograph network in
Sweden. Results for a number of regional events are given
both in terms of Fourier spectra and response spectra. The
potentialities and limitations of this approach are discussed,
including a quantitative comparison of macroseismic and
instrumental accelerations. The Fourier spectra have been
evaluated to yield attenuation for acceleration, velocity and
displacement for a series of frequency intervals. This serves
as a basis for developing a regional magnitude scale and
energy-magnitude relations. Finally, prediction of seismic
risk based on the seismic history for Fenmnoscandia is
investigated briefly. ‘

Strong motion earthquake accelerograms, dig-
itized and plotted data: Uncorrected accelerograms - Part
1: Accelerograms 028 through 064 from the Friuli, Ttaly,
earthquake of May 6, 1976 and aftershocks, Commissione
CNEN-ENEL per lo studio dei problemi sismici connessi
con la realizzazione di impianti nucleari, Rome, July 1976,

218.

This is the first volume of a series designed to collect
the data resulting from the processing of accelerograph
records in the possession of the Italian Commission for
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Nuclear Energy (CNEN)-the Italian State Power Board
(ENEL) Joint Study Commission. It is entirely devoted to
the seismic events that struck an Italian region, the Friuli,
in May 1976, causing several hundred casualties and the
near total destruction of the inhabited areas located inside
the epicentral zone.

At the time of this earthquake, the ENEL accelero-
graphic network was in perfect working condition. Also the
CNEN and ENEL mobile stations were available for
immediate intervention. Of the hundreds of tremors that
occurred, many were recorded by these accelerographs and
a good deal of the resulting accelerograms were able to be

processed.

This volume presents the uncorrected data relating to
the first set of accelerograms, referring to the tremors that
occurred within the first five days of the prolonged period
of seismicity that affected the region. The remaining accele-
rograms will be dealt with in later publications.

Levy, N, A, and Mal, A. K, Calculation of
ground motion in a three-dimensional model of the 1966
Parkfield earthquake, Bulletin of the Seismological Society
of America, 86, 2, Apr, 1976, 405-423.

Near-field ground displacements are calculated from
an carthquake source in a homogeneous, elastic halfspace.
An analytical formulation of the problem is presented that
requires no physical approximations except at the source. A

“model of the source is constructed by retaining the essen-

tial kinematic character of the faulting process. A com-
puter program is developed to caleulate ground motion
from an assumed model of the 1966 Parkfield, California
earthquake. Favorable agreement is obtained between the
theoretically computed ground displacements and those
derived from the recorded accelerations. The relative
contributions of the body waves and surface waves to the
displacement field are examined. The results indicate that a
significant portion of near-field motion may consist of
surface waves, especially in the vertical component of the
ground motion.

Uwabe, T. and Noda, S., Maximum ground
accelerations at coasts in Tokyo Bay and Tokai district,
Proceedings of the Fourth Japan Earthquake Engineering
Sympostum-1975, Paper No. 129, 225-232, (For a full
bibliographic citation see Abstract No. 1.2-9.)

In order to obtain fundamental data which will be
helpful in planning countermeasures against earthquake
disasters, accelerations due to expected catastrophic earth-
quakes were cstimated at the ground surface of 223 sites
around the coasts along Tokyo Bay and the Tokai district.
Four strong earthquakes such as the 1923 Kanto earth-
quake were chosen as the models of the seismicity of these
areas. Ground motions were calculated by. means of the
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multireflcetion theory in which strain dependent modulus
and damping of the soil were considered.

According to the results, the major ports and the
littorals in both districts were indicated to be in danger
because of the relatively large ground acceleration and the
low natural frequencies of the subsocil layer that were
expected. Therefore, it is suggested that the seismic-resist-
ant capacity of the facilities in the ports and along the
coasts be reexamined so that they will remain operation-
able during a strong earthquake.

Ohta, Y., Kagami, H. and Kudo, K., 1- to 5-sec
microtremors—Observations in Hachinohe and its impor-
tance in an interpretation of long period strong motien
records (in Japanese), Proceedings of the Fourth Jepan
Earthquake Engineering Symposium-1975, Paper No. 123,
177-184. (For a full bibliographic citation see Abstract No.
1.2-9)

In 1973 and in 1974 observations of long-period
microtremors were carried out at Hachinohe City in Japan.
The reason for surveying there was because a very large
acceleration with a period of 2.5 sec was recorded in the
Tokachi-oki earthquake of 1968. Points were surveyed
along the coastal line from bedrack to deep soil deposits.
Observed time and wind conditions are shown. Examples of
the wave forms are illustrated. The spectra of each record
were calculated by means of an analog-type spectrum
analyzer; the results are summarized.

3.2-34  Riznichenko, Yu. V., Kondrat'yveva, T. G. and
Seyduzova, S. 8., Fourier spectra and response spectra of
seismic oscillations, Physics of the Solid Earth, 12, 6, 1976,
355-361.

The Fourier spectra and the response spectra were
compared for 60 accelerograms of strong motions originat-
ing from California earthquakes with magnitudes of M =
5.3-7.7 and maximum intensities rated at 7-11 units. The
possibility of converting the spectra was studied. Average
intensity ratios of the spectra were calculated; the devia-
tion of the individual ratios from the average relations was
estimated for various oscillation periods. As an example,
the energy spectra and other Fourier spectra were derived
for the main tremor of the 1966 Tashkent earthquake.
Approximate response spectra were determined for various
oscillations of an oscillatory system which models a build-

ing.

Hall, W. J., Mohraz, B. and Newmark, N. M.,
Statistical analyses of earthquake response spectra, Trans-
actions of the 3rd International Conference on Structural
Mechanics in Reactor Technology, Vol. 4, Paper K 1/6, 11.
(For a full bibliographic citation see Abstract No. 1.2-11.)
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This work was undertaken to develop statistically valid
seismic response spectra for both horizontal and vertical
ground motion. The first study included 25 earthquake
recording stations, of which 14 had records for all three
components of motion, and was published as a joint work
by the two groups making the study. This was adopted as a
Regulatory Guide by the U.S. Atomic Energy Commission.
Following that publication, additional studies of over 100
earthquake motion records from 58 stations were made by
the authors, The results of the more recent studies indicate
that some simplification, as well as a reduction in conscrva-
tism, could be made in the earlier recommendations.

The data presented give statistical parameters for
median response spectra and log-normal standard devia-
tions, from which response spectra for any probability of
exceedance can be determined. The data also include
studies of the effect of intensity of motion on spectral
amplification factors and other statistical parameters defin-
ing ground motion, such as the median and the standard
deviation of (1) the ratio of maximum ground acceleration
multiplied by maximum ground displacement divided by
the square of the maximum ground velocity; (2) the ratios
of maximum to minimum values of motion in the horizon-
tal directions; and (3) the relative values of maximum
ground displacement, velocity, and acccleration,

Considerable attention is focused on the relative val-
ues of vertical to horizontal motion and the implications on
design of the simultaneous motions in various directions,

@®3.2-36  Levy, 8. and Wilkinson, |, P. D., Generation of

artificial time-histories, rich in all frequencics, from given
response spectra, Trensactions of the 3rd International
Conference on Structural Mechanics in Reactor Technology,
Vol. 4, Paper K 1/7, 12. (For a full bibliographic citation
see Abstract No. 1.2-11.)

In order to apply the time-history method of seismic
analysis, it is often desirable to generate a suitable artificial
time history from a given response spectrum. The methad
described in this paper allows the peneration of such a
time-history that is also rich in all frequencies in the
spectrum. The richness is achieved by choosing a large
number of closely spaced frequency points such that the
adjacent frequencies have their half-power points overlap.
In developing an artificial time-history, it is desirable to
specify the envelope and duration of the record, very often
in such a manner as to reproduce the envelope property of
a specific earthquake record, and such an option is availa-
ble in the method described. Examples are given of the
development of typical artificial time-histories from earth-
quake design response spectra and from floor response
spectra,

Hays, W. W. et al, Guidelines for developing
design earthquake response spectra, M-114, U.S. Geologi-
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cal Survey, Golden, Colorado, June 1975, 349. (NTIS
Accession No. AD A012 728)

State-of-the-art information required for developing
design earthquake response spectra is compiled and synthe-
sized in a manual-like format to provide the user with
general guidelines for estimating the ground motion load
expected for sites of interest located throughout the United
States. The information contained in this document consti-
tutes a subset of the comprehensive body of knowledge
available in the field. This subset is considered pertinent for
a technical understanding of the theoretical and empirical
bases currently used to develop design earthquake response
spectra for use in construction,

These guidelines relate to the following analyses: {1)
determination of seismicity paramecters, (2) estimation of
seismic attenuation functions, (3) estimation of maximum
intensity of shaking, {4) estimation of ground motion
response spectra, and (5) estimation of local soil amplifica-
tion effects. Basic information needed to perform each
analysis and to make judgments is provided. Examples are
extracted from published reports dealing with the Law-
rence Livermore Lab., Livermore, California; the
Bellefonte Nuclcar Plant, Alabama; and Veterans Adminis-
tration hospitals in Charleston, South Carolina, and Bed-
ford, Massachusetts, to demonstrate representative U.S.
seismic design problems and the usc of the guidelines.
Extensive refercnces are provided to enable the user to
obtain additional information on specific topics of interest.

Kube, T. and Penzien, ., Time and frequency
domain analysis of three dimensional ground motions San
Fernando earthquake, EERC 76-6, Earthquake Engineer-
ing Research Center, Univ. of California, Berkeley, Mar.
1976, 234. (NTIS Accession No. PB 260 556)

Principal directions and components are generated for
the strong ground motions recorded during the San Fer-
nando earthquake of Feb. 9, 1971, Characteristics of the
principal components are investigated using the moving-
window technique applied in both the time and frequency
domains. A nonstationary random process is defined re-
flecting these same characteristics in a statistical scnse, A
computer program for generating principal directions and
components of motion, wave-form characteristics, and
sample accelerograms from the nonstationary random
process is listed,

Murakami, M. and Penzien, ]., Nonlinear re-
sponse spectra for probabilistic seismic design and damage
assessment of reinforced concrete structures, EERC 75-38,
Earthquake Engineering Research Center, Univ. of Califor-
nia, Berkeley, Nov. 1975, 99. {NTIS Accession No. PB 259
530)

® 3.2-40

In the investigation reported herein, twenty each of
five different types of artificial earthquake accelerograms
were generated for computing nonlinear response spectra
of five structural models representing reinforced concrete
buildings. To serve as a basis for probabilistic design and
damage assessment, mean values and standard deviations of
ductility factors were determined for each model having a
range of prescribed strength values and having a range of
natural periods. Adopting the standard philesophy; ie.,
only minor damage is acceptable under moderate earth-
quake conditions and total damage or complete failure
should be avoided under severe earthquake conditions,
required strength levels were investigated for each model.
Selected results obtained in the overall investigation are
presented and interpreted in terms of prototype behavior.

Rizzo, P. C.,, Shaw, D. E. and Snyder, M. D.,
Vertical design response spectra for rock sites, Transac-
tions of the 3rd International Conference on Structural
Mechanics in Reactor Technology, Vol. 4, Paper K 1/9, 13,
(For a full bibliographic citation see Abstract No. 1.2-11.)

The state of the art of nuclear plant scismic design
involves the use of design response spectra together with
modal analysis of a mathematical simulation of the actual
structure. In an effort to describe and make available to the
public methods and techniques acceptable to the USAEC
Regulatory Staff for implementing specific parts of the
USAEC regulations pertaining to design for natural phe-
nomena, such as earthquakes, the USAEC published Regu-
latory Guide 1.6C entitled, “Design Response Spectra for
Seismic Design of Nuclear Power Plants,” in Oct. 1973. Tt
emphasized that Regulatory Guides are not substitutes for
regulations and compliance with them is not required.
Methods and solutions different from those set out in the
guides are accept:ible if they provide a basis for the
findings requisite to issuance of a permit by the USAEC.

The USAEC prepared Regulatory Guide 1.60 on the
basis of work performed by Newmark and Blume. Whereas
the work by Blume is concerned primarily with horizontal
motions, the work by Newmark treats both horizontal and
vertical motions. Both researchers address the question of
foundation compliances in a limited fashion, ie., accelero-
grams recorded on rock versus accelerograms recorded on
soil, but the corresponding effect is not reflected in the
Regulatory Guide. This is understandablc in that it is the
objective of the Regulatory Guide to be useful for sites
underlain by either rock or soil deposits.

The purpose of this paper is to present the results of
additional research with respect to vertical response spec-
tra for rock sites, Whereas Newmark treats vertical mo-
tion, only three of the fourteen vertical earthquake records
considered were made on rock. However, both Blume and
Newmark recognized that response spectra for records
made on rock are less severe than response spectra for
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records made on soil deposits. Further, Newmark recom-
mends that further studies be conducted to define more
clearly the effect of site characteristics.

The research reported herein is based on analyses of
thirty vertical recordings made on rock or rock-like sites.
All analyses and statistical interpretations are very similar
to the methods used by Newmark. Each of the thirty
strong-motion accelerograms was first baseline corrected
following the methods of M, D, Trifunac by filtering the
uncorrected accelerogram below 0.07 Hz. The baseline
corrected accelerograms were then corrected for instru-
ment response using the appropriate instrument natural
periods and damping values. The corrected records were
t.hen used to compute damped response spectra at a total of
125 frequency points between 0.05 Hz and 50 Hz. Each of
the individual response spectra was then normalized to
peak ground motions of 1.0 g acceleration, 1.0 in./sec
velocity and 1.0 in. displacement, respectively, thereby
forming three normalized spectra for each record for each
damping value considered. The resulting normalized spec-
tra were then processed statistically to yield smooth design
response spectra for cach damping value following the
methods of Newmark.

The results of this research effort indicate that vertical
response spectra for rock sites should be different from
those sites on soil and somewhat less severe,

Martynov, V. G. et al, Preliminary results of
investigations of the earthquake spectra of the Garm
region in light of the earthquake prediction problem
(Predvaritelnye rezultaty issledovaniya spektrov zemlet-
ryasenii garmskogo raiona v svete problemy prognoza
silnykh zemletryasenii, in Russian), Shornik sovietsko-ameri-
kanskikh rabot po prognozu zemletryasenii, 96-138. {For a
full bibliographic citation see Abstract No. 2.8-12.)

Changes with time in the spectra of weak shocks are
investigated for magnitude 4 to 5 carthquakes. These
changes appear in addition to a ground noise which varies
a great deal. Lacking a study of the effects of the physical
factors determining the spectrum of each earthquake, the
corrclation of these time-dependent changes with the for-
mation of strong earthquakes is not sufficiently established,
The effects on earthquake spectra of conditions at the
source are analyzed.

Molnar, P, et al, Effects of wave propagation
direction and the location of recording statien on spectra
of Iocal earthquakes in the Garm region (Vliyanie puti
rasprostraneniya voln i mesta registratsii na chiss-spektry
mestnykh zemletryasenii garmskogo raione, in Russian),
Shomnik sovietsko-amerikanskikh rabot po prognozu zemlet-
ryasenii, 159-170. (For a full bibliographic citation see
Abstract No. 2.8-12.)
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Distortion of spectra due to conditions at the record-
ing site was investigated as follows: first, by comparison
with spectra of direct waves from deep earthquakes in the
Hindukush and, second, using the instantaneous coda spec-
tra of local earthquakes. The results of both methods
converge. Based on these data, a practical technique for
correction of spectra is developed.

Hoshiya, M. and Katada, T., Quantitative classi-
fication of carthquake wave by principal component
analysis, Proceedings of the Fourth Japan Earthquake Engi-
neering Symposium-1975, Paper No. 265, 1059-10686. (For
a full bibliographic citation see Abstract No. 1.2-9.)

Chen, C. and Lee, J. P., Corrclations of artifi-
cially generated three component time histories, Transac-
tions of the 3rd International Conference on Structural
Mechanics in Reactor Technology, Vol. 4, Paper K 1/8, 7.
(For a full bibliographic citation see Abstract No. 1.2-1L)

In this paper the authors caleulate variances and
covariances of strong-motion accelerograms recorded at
104 sites using the assumption of an ergodic process.
Examination of the results reveals that the majority of the
covariances between the vertical and the horizontal direc-
tions are higher than those of the two randomly oriented
horizontal directions. This is an indication that the vertical
axis is not always one of the principal axes. The contradic-
tion is probably caused by the assumption that all three
components have the same intensity function. Tn reality
they are not the same, hence, the direction of principal axes
of ground moticn in general is a function of time. There-
fore, the statistically uncorrelated time histories cannot be
used as a criterion. Since the nuclear power industry needs
a criterion to define the correlations among the three
components, this paper calculates the statistical values of
the correlation coeflicients from the recorded accelero-
grams at 104 sites of random orientation and recommends
those values as the criterion of correlation among the three
components,

Strong motion earthquake accelerograms: Index
volume, EERL 76-02, Earthquake Engineering Research
Lab., California Inst. of Technology, Pasadena, Aug, 1976,
72.

In 1968, the California Inst. of Technology undertook
a program of digitization and data processing of strong-
motion accelerograms which would ensure wide disscmina-
tion of the basic data in a form convenient for use by all
investigators. At the conclusion of this project, the total
number of three-component accelerograms in the uni-
formly processed data bank was 381. The records came
from 57 different earthquakes, ranging from magnitudes as
small as M = 3 to the maximum M = 7.7 of the Kem
County earthquake.
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This report supplies cross-referenced index lists which
facilitate the location of these earthquake records from
particular earthquakes and sites. These lists and the accom-
panying maps also describe the location of all stations. A
secondary purpose of the report is to collect in one place
various corrections, addenda, and supplementary informa-
tion to assist research workers in making use of the data.

For abstracts and citations of individual reports in this
series, see the following volumes of the AJEE: Subsection
2.3, Vol. 1; Subsection 3.2, Vols. 2-5,

3.3 Artificial and Simulated
Earthquake Records

Kube, T. and Penzien, J., Characteristics of three-
dimensional ground motions, San Fernando earthquake,
Proceedings of the Review Meeting, U.S.-Japan Cooperative
Research Program in Earthquake Engineering with Empha-
sis on the Safety of School Buildings, 35-51. (For a full
bibliographic citation see Abstract No. 1.2-2.)

Using the concept of an orthogonal set of principal
axes for earthquake ground motions, characteristics of the
three-dimensional motions produced by the San Fernando,
California, earthquake of Feb. 9, 1971, are determined.
These principal axes are defined such that the correspond-

ing varianccs of motions have maximum, minimum, and -

intermediate values and their covariances equal zero. Re-
sults of the analyses indicate a significant correlation of
directions of principal axes with directions to the fault
zone, It is concluded that three-dimensional ground meo-
tions which are generated artificially can be uncorrelated
statistically provided the components are directed along
principal axes.

3.3-2 - Pergament, V. Kh., Medvedev, S. V. and Bogat-
skii, V. F., Prediction of seismic ground motion velocities
in explosions (Prognoz skorostei seismicheskikh kolebanii
pri vzryvakh, in Russian), Shomik nauchnykh trudov Mag-
nitogorskoge gorno-metallurgicheskogo instituta, 151, 1975,
3-22.

A technique designed for prediction of maximal
ground motion velocities is presented. This technique is
based on elastic soil characteristics near the explosion and
at the recording site, and on the investigation of velocity
damping characteristics as a function of corrected epicen-
tral distance. The concept of equivalent corrected epicen-
tral distance is employed as a generalized variable. It
incorporates all charges and distances as well as the linear
dimensions of the instantly exploded mass and its orienta-
tion relative to the direction of observations.

Gasparini, D. and Vanmarcke, E. H,, Simulated
earthquake motions compatible with prescribed response
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spectra, R76-4, Dept. of Civil Engincering, Massachusetts
Inst. of Technology, Cambridge, Jan. 1976, 99.

Alternate methodologies for generation of simulated
earthquakes are briefly reviewed. The method of superposi-
tion of sine waves is discussed in detail. Theoretical rela-
tionships existing between the ground acceleration spectral
density function and the response spectrum are derived,
The program SIMQKE, which can generate response spee-
trum-compatible artificial motions, is listed and explained.
Properties of resultant simulated motions are presented,
and their use in seismic design is discussed.

3.3-4  Rautian, T. G., Golubyatnikov, V. L. and WNikifo-
rova, M. N,, Investigation of seismic vibration parameters
and construction of synthetic seismograms for strong
earthquakes (Izuchenie kharakteristik seismicheskikh kole-
banii i metodika postroeniya sinteticheskikh seismogramm
silnykh zemletryasenii, in Russian), Voprosy inzhenernoi
seismologii, 18, 19786, 15-22.

A method is presented for developing seismograms of
strong earthquakes from timec-dependent spectral ampli-
tudes caleulated beforehand. Statistical properties of seis-
mic vibrations are considered and the techniques for study-
ing time-varying spectral amplitudes of weak earthquakes
in & given area are discussed. These data form the basis for
developing seismograms of strong earthquakes in accord-
ance with local conditions of seismic wave excitation and
propagation.

Duarte, R. T. and Ravara, A., Influence of seil
layers in response spectra, Proceedings, Fifth European
Conference on Earthquake Engineering, Vol. 3, 1975, 127~
131. (For a full bibliographic citation see Abstract No. 1.2-
6.)

Earthquake ground accelerations are modelled as a
CGaussian stationary stochastic process, their power spectral
density of acceleration being in a one-to-one correspon-
dence with the response spectra. The transfer function of
the soil layers, assumed to behave as a linear multidegree-
of-freedom system, is used to find the power spectral
density of acceleration in the surface from the power
spectral density in the bedrock; the ratio of the correspond-
ing response spectra defines an amplification spectrum. A
brief discussion of the influence of thickness, stiffness and
damping properties of the soil layers, in the light of their
ability to change the gross features of response spectra, is
also presented.

Ishida, K, and Osawa, Y., Strong earthquake
ground motions due to a propagating fault model consid-
ering the change of dislecation velocity-Parkfield earth-
quake of 1966 and Tokachi-oki earthquake of 1968 (in
Tapanese), Proceedings of the Fourth Japan Earthquake
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Engineering Symposium-1975, Paper No. 103, 15-22. (For
a full bibliographie citation see Abstract No. 1.2-9.)

The source function of a dynamic fault model, consid-
ering the change of dislocation velocity, is proposed.
Theoretical earthquake ground motions calculated using
Haskell’s method were compared with observed ones. The
recordings from two strong-motion accelerograph stations,
Cholame station No. 2 during the Parkfield earthquake of
June 19866, and the Hachinohe station during the Tokachi-
oki earthquake of May 16, 1968, were used for this com-
parison.

®3.3-7 Johnson, G. R. and Epstein, H. 1., Short duration
analytic earthquake, Journal of the Structural Division,
ASCE, 102, 575, Proc. Paper 12109, May 1§76, 893-1001.

A time-history analysis of an elastic structure subjected
to an earthquake can be computationally expensive due to
the complexity and time duration of the earthquake. A
response spectrum analysis of the structure can also be
complex because the natural frequencies and mode shapes
must be obtained and then the modal responses must be
added together in some probabilistic manner. Previously
generated artificial earthquakes typically consist of random
oscillatory motion of significant time duration. In this
work, an analytic carthquake consisting of variable fre-
quency sinusoidal motion is used. The short time duration
and the smooth response spectrum of the sine sweep lead
to computational efficiency. It is demonstrated that the sine
sweep carthquake, applied to an elastie structure, gives
results that agree with those obtained using an actual
earthquake. Furthermore, by varying the parameters of the
sine sweep earthquake, various design spectra can be
approximated. The sine sweep earthquake is shown to give
consistent modal participation and therefore a time-history
analysis using this short duration analytic earthquake can
be confidently employed.

3.3-8  Seyduzova, S. S., Mathematical modeling of the
energy field of seismic oscillations, Physics of the Solid
Farth, 12, 9, 1976, 563-569.

It is shown how mathematical modeling of the process
of change in the flux density of seismic energy generated at
a focus as a function of the distance, earthquake energy
class, and a number of other factors has been developed in
seismological studies. Multidimensional models of energy
spectra as one of the necessary steps in this development
are presented. An analysis is made of these models as a
function of the use of observed data. Theoretical spectra
calculated according to the models are presented.

Hoshiya, M. and Chiba, T., Physical spectrum of
earthquake acceleration, Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 264,
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1051-1058. (For a full hibliographic citation see Abstract
No. 1.2-9.)

Since earthquake ground motions are nonstationary in
the amplitude and frequency domains, this study discusses a
method for measuring nonstationary characteristics using a
physically meaningful nonstationary spectrum and generat-
ing an artificial earthquake acceleration record with the
same nonstationary characteristics as an original earthquake
record.

Shaw, D. E., Rizzo, P. C. and Shukla, D. K,
Proposed guidelines for synthetic accelerogram genera-
tion methods, Transactions of the 3rd International Confer-
ence on Structural Mechanics in Reactor Technology, Vol.
4, Paper K 174, 11. (For a full biblicgraphic citation see
Abstract No. 1.2-11.}

This paper studies currently available artificial time
history generation techniques from the standpoint of vari-
ous preperties: (1) response spectra, 2) peak ground accel-
eration, {3) total duration, (4) time-dependent enveloping
functions defining the rise time to strong motion, duration
of significant shaking and decay of the significant shaking
portion of the seismic record, {(5) Fourier amplitude and
phase spectra, (8 ground motion parameters and (7 appar-
ent frequency. The aim is to provide guidelines of the time
history parameters based on historic strong-motion seismic
records.

Properties 1 through 4 are based predominantly on the
seismotectonic features governing the site seismicity so that
they will become part of the seismic design criteria for a
nuclear power plant, Consequently, properties 1 through 4
present clear constraints on any technique utilized to
generate artificial accelerograms in order to preserve a
similarity of artificial accelerograms and physical seismic
records.

Properties 5 through 7 represent characteristics of
scismic time histories not readily amenable to predications
resulting from seismotectonic site investigations but, non-
etheless, have considerable effect on artificially generated
time histories and the structural implications of any artifi-
cial time history used in seismic qualifications of nuclear
power plant structures and equipment,

Due to the similarity of the zero damping pseudo-
velocity response spectra to the Fourier spectra of historie
strong-motion records, the similarity of the artificial time
history Fourier amplitude spectra to Fourier amplitude
spectra of existing strong-motion records is more or less
assured by all techniques currently available for generating
artificial time histories which are founded on manipulation
of the frequency content of time history functions to
achieve the desired response spectra. Phase spectra, how-
ever, are highly dependent upon the generation process. In
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discussing improvements in the authors’ time history gener-
ating method, 2 comparison is presented of manipulating
strong-motion amplitude spcetra, thercby preserving the
phase relationships, to the use of random number genera-
tors for assigning phase.

Ground motion parameters, property 6, have been
studied by several investigators for historic recorded ac-
celerograms and can serve as a basis for judging the
acceptability of artificial time histories compared to actual
physical records.

The apparent frequency of aseismic time history is an
indication of the number of zero crossings which affect the
cyclic seismic response of equipment and structures and
can have a drastic effect on the general shape of artificial
time histories. Discussions are presented of the implications
of the number of zero crossings present in seismic accelero-
grams on phenomena such as fatigue evaluations and the
evaluation of liquefaction potential,

3.4 Seismic Zoning

3.4-1 Bune, V. M., Fundamental problems of instru-
mental investigations in seismic microzoning {Osnovnye
zadachi instrumentalnykh issledovanii pri seismicheskom
mikroraionirovanii, in Russian), Seismicheskoe mi-
kroraionirovanie v usloviyekh vechnoi merzloty, NAUKA,
Novosibirsk, 1975, 27-34.

The tasks of instrumental investigations are formulated
as follows: a temporary network of recording stations is to
be constructed with soil conditions at the sites varying
sufficiently in order to obtain initial data for synthetic
accelerograms and spectral characteristics. A comparison of
recordings on the soil surface with those at a depth of 10~
15 m can be especially uscful. Detailed surveys must be
carried out to determine P and S wave velocities in the
upper layers and the thickness of layers with various wave
velocity and damping characteristics.

3.4-2 The acoustic stiffness method (Metod akus-
ticheskikh zhestkostei, in Russian), Seismicheskoe mi-
kroraionirovanie v usloviyakh vechnoi merzloty, NAUKA,

Novosibirsk, 1975, 34-43.

The acoustic stiffness method in seismic microzoning is
based on the experimentally established correlation be-
tween seismic intensities and the acoustic stiffness of soils,
the depth of ground water and the thickness of the porous
soil layer. A technigue for caleulating seismic intensity
increments for thawed and frozen soils by the acoustic
stiffness method is described. Velocity distribution in per-
mafrost soils is discussed. According to acoustic stiffness,
soils fall into four groups: excellent—monelithic rock,
favorable—gravel and fragmented bedrock, unfavorable—

silt and loam with high ice content, unsuitable—thawed
Quaternary deposits.

The seismic properties of permafrost Quaternary de-
posits are similar to those of bedrock. Seismic intensity
increments caleulated {rom acoustic stiffness are in good
agreement with those obtained from earthquake records.
Resonance pericds given by the acoustic stiffness method
are always smaller than those obtained from earthquake
records.

3.4-3 The amplitudefrequency method of scismic mi-
crozoning from recordings of weak and remote earth-
quakes (Amplitudno-chastotnyi metod seismicheskogo mi-
kroraionirovaniya s ispolzovaniem zapisei slabykh i udalen-
nykh zemletryasenii, in Russian), Seismicheskoe mi-
kroraionirovanie v usloviyakh vechnoi mersloty, NAUKA,
Novosibirsk, 1975, 43-59.

The following topics are discussed: the error in caleu-
lating parameters of the seismic recording apparatus in
field conditions, observation techniques, processing of
records, spectral characteristics of earthquakes and the
effects of soil conditions on vibration spectra. A sharp
increase in seismic effects is found when the volume of
thawed ground is comparatively small. Thin layers of
frozen soil with thickness up to 9 m lying over thawed
ground have no substantial effect on vibration amplitudes.
The seismic response of thick layers of well-frozen porous
soils is similar o that of rock. Vibration amplitudes and
the shape of spectral curves depend, in general, on the
thickness of the frozen stratum and on the angle of inci-
dence of the seismic wave at the boundary between the soil
and the rock base. The soil temperature affects both
acoustic stiffness and vibration amplitudes. The shapes of
spectral curves for thawed and frozen soils differ substan-
tially.

3.4-4 Pavlenov, V. A. and Pavlov, O. V., The ampli-
tude-frequency method using recordings from explosions
(Amp]itudnovchastotnyi metod s ispolzovaniem zapisei
vzryrov, in Russian), Seismicheskoe mikroraionirovanie v
usloviyakh vechnoi merzloty, NAUKA, Novosibirsk, 1975,
59-69.

Seismic response of permafrost soils is investigated
using explosions. The following types of soils arc consid-
ered: (1) frozen rock, (2} coarsely fragmented, with temper-
atures below -4°C, (3} frozen gravel, with temperatures
below -4°C, (4) frozen gravel with loam layers, (5} one of
the above types with temperatures between 0° and -1°, (8)
zones of thawed ground surrounded by permafrost strata.

Results from explosions are compared to data obtained
by other methods. Seismic microzoning by means of explo-
sions requires far smaller amounts of time and expenditure
compared to earthquake observations. Recording spectra at
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a given location depend on three factors: the medivm in
which the explosion takes place; the depth of change; the
size of the change. If these parameters are kept fixed, then
the stability of recordings is fairly good.

Stojkovic, M., Seismic microzoning of Banja
Luka urban area, Proceedings, Fifth European Conference
on Earthquake Engineering, Vol. 1, Paper No. 8, 5. (For a
full bibliographic citation see Abstract No. 1.2-6.)

The urban arca of Banja Luka having about 80,000
inhabitants was affected by a strong earthquake on Oct. 27,
1969. The epicenter of the earthquake was 9 km to the
north of the city center, the hypocenter was at 25 km depth
and the magnitude was 6.6. Twelve people were killed by
the earthquake. Most buildings were severely damaged, a
small number partially failed and some collapsed com-
pletely. The macroseismic intensity in town was from 8 to
9 degrees {(MSK-84). Such a wide range can be explained
only by the influence of the soil conditions. Therefore, it
was required that the new urban plan of repair and con-
struction take into account the seismic soil conditions.

Seismic microzoning was carried out in order to obtain
the seismic parameters necessary for planning and design of
earthquake-resistant structures. Many seismological investi-
gations were conducted. The most important results of
these investigations, examinations of the earthquake effects
on the urban area, and the seismic microzoning procedure
are presented in this paper.

3.4-6  Seismic zoning of the Yakut A.8.S.R. and neigh-
boring territories (Seismicheskoe raionirovanie Yakutii i
sopredelnykh territorii, in Russian), Akademiya Nauk SSSR,
Yakutsk, 1975, 91.

In this volume seismological, geophysical, geological
and neotectonic seismicity criteria are presented on the
basis of the most recent data. The seismic zoning of the
Yakut ASSR. and neighboring territories is carried out.
The articles are accompanied by maps showing earthqnake
epicenters, location of seismic activity, maximal expected
earthquakes, geological and geophysical criteria for seis-
micity, neotectonies and seismic zoning.

Shah, H. C. ef al, A study of seismic risk for
Nicaragua, Part I, Commentary, I2A, The John A. Blume
Earthquake Engineering Center, Stanford Univ., Stanford,
California, Mar. 1976, 268,

This document is the second and final report on the
study of scismic risk for Nicaragua. It provides detailed
discussions on the development of seismic hazard maps,
damage prediction and insurance risk, a design methodol-
ogy and a summary of the design methodology develop-
ment. See Abstract No. 7.1-13 for a summary of the
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methodology and the results of the proposed design proce-
dure.

Hsu, M.-T., On the degree of earthquake risk in
Taiwan, Proceedings of the Fourth Japan Earthquake Engl-
neering Symposium-1975, Paper No. 108, 59-84. (For a
full bibliographic citation see Abstract No. 1.2-9.)

A seismic zoning map for Taiwan is presented, The
map is based on the seismic record of the Central Weather
Burcau during the past one hundred years. The expected
maximum earthquake acceleration for 50, 75 and 100 years
and the expected maximum intensity are shown.

3.4-9  Ershov, 1. A., Comparison of macroseismic and
scismic microzoning data for the town of Makhachkala
(Sopostavlenie makroseismicheskikh dannykh i dannykh
seismicheskogo mikroraionirovaniya po g. Makhachkale, in
Russian), Voprosy inzhenernoi seismologii, 18, 1976, 75-83.

Macroseismic estimates of intensity modifications and
estimates obtained from instrumental seismic microzoning
are compared for the towns of Petropaviovsk-Kamchatskii
and Makhachkala. Unified estimates are compared with
estimates obtained from separate procedures,

Kamnik, V., Seismic zoning of the Balkan region,
Proceedings, Fifth European Conference on Earthquake
Engineering, Vol. 3, 1975, 55-66. (For a full bibliographic
citation see Abstract No. 1.2-8,)

Seismic zoning of the Balkan region was one of the
aims of the UNESCO/UNDF project. The resulting maps
which can be used for zoning are epicenter map, maxi-
mum-expected intensity for return periods T = 50, 100,
200, 500 and infinity years, maps of expected acceleration
and particle veloeity with 70% probability of not being
exceeded in 25 or 200 years, The methods and resulis are
briefly discussed.

Steinwachs, M., Seismic microzoning in areas of
nuclear power plants, Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 106,
39-49. (For a full bibliographic citation see Abstract No.
1.2-9.)

Seismic data in the form of time histories and response
spectra are used in designing nuclear power plants which
are secure from effects of earthquakes. In Europe and USA
standardized data are used because for most nuclear power
plant locations there are no strong-motion records availa-
ble. Not considered in the standardized data are generally
the filter effects of near-surface geologic layers on earth-
quake waves, The filter effects can result in selective
amplification or attenuation of the earthquake waves.
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Using the method of microzoning, the soil amplifica-
tion at a particular location can be estimated by means of
recordings of explosions, microearthquakes, or microseis-
mic noise, The author considers the “noise method” partic-
ularly suitable because of the great range of frequencies
and the natural occurrence of microseismic noise.

The application of the noise method requires exact
study of the noise at the location relative to the position of
the noise sources and its dominant frequencies. Procedures
and examples are given for studying the isotropic and
stationary properties of the noise.

The limits of applicability of the method are deter-
mined by the location of the area in which the microzoning
is to be carried out. The noise method is unsuitable in
municipal areas where there are difficult-to-identify micro-
seismic sources such as automobile traffic. However, since
nuclear power plants are generally located outside of
municipal areas, the method is readily usable. Nevertheless,
the necessary registration of microseismic noise at the site
must be made before construction work begins.

Active fault mapping and evalvation program,
ten year program to implement Alquist-Priolo Specizl
Studies Zones Act, Special Publication 47, Dept. of Con-
servation, California Div. of Mines and Geology, Sacra-
mento, 1976, 42.

This report is in responsc to the California legislative
analyst and the legislature’s requests for the Div. of Mines
and Geology’s plan defining the scope and priorities of its
program of active fault mapping, as established by the
Alquist-Priolo Special Studies Zones Act of 1972. This
report, which was presented to the California legislature on
Dec. 1, 1975, is the requested plan, including objectives,
policies, funding levels, fault traces to be mapped, priori-
ties and completion dates. This report also presents impor-
tant background data on what geologists know—and don’t
know— about faults, about the Alquist-Priolo Act, and
some of the problems and experiences met in the three
years of administering it.

Shah, H. C., Movassate, M. and Zsutty, T. C,,
Seismic risk analysis for California State Water Project,
Reach C, 22, The John A, Blume Earthquake Engineering
Center, Stanford Univ., Stanford, California, Mar, 19786,
I11.

A seismic hazard map for the region described as
“Reach C” for the California Water Project is developed in
this report. Reach C is defined as that portion of the
California Water Project from Tehachapi afterbay up to
and including the Perris Dam and Lake. The key facilities
within this reach include Tehachapi afterbay, Cottonwood
power plant site, Pearblossom pumping plant, Mojave
siphon, Silverwood Dam and Lake, San Bernardino Tunnel,
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Devil Canyon power plant, Santa Ana Valley pipeline,
Perris Dam and Lake and Perris O & M Subcenter.

The report discusses the data base, the seismic sources
considered and the resulting iso-acceleration maps. Relative
risks of various sites and their implications are presented.

3.5 Influence of Geology and
Soils on Ground Motion

Kogan, L. A, and Giller, V. G, Effects of soil
conditions during earthquakes, Proceedings, Fifth Euro-
pean Conference on Earthquake Engineering, Vol. 1, Paper
No. 21, 5. (For a full bibliographic citation see Abstract
No. 1.2-8.)

In this paper, it is shown that ground motions of a
layer of soil 16 m thick or less generated by weak earth-
quakes are the same as those of underlying layers; that
incresses in ground motion amplitudes are determined by
resonant properties of soils; that 6 m thick layers of dry
loess-like loam do not change the amplitude and frequency
composition of underlying saturated loam strata; and that
saturated soil motion amplitudes are approximately twice
as high as those of dry soil.

Arnold, P., Vanmarcke, E. H. and Gazetas, G.,
Frequency content of ground motions during the 1971
San Fernando earthquake, B76-3, Dept. of Civil Engineer-
ing, Massachusetts Inst. of Technology, Cambridge, Jan.
1978, 74.

Description of the site ground motion is an important
step in the process of designing a structure subject to
strong earthquake ground shaking. Both the intensity and
frequency content of ground motions are important in the
evaluation of structural response. As a part of an overall
effort to demonstrate the application of random vibration
analysis to evaluate structural response to earthquake
excitation, measurements made during the San Fernando,
California, earthquake of 1971 have been used to study
extensively ground motion characteristics. The estimated
power spectral density function is used as the primary tool
for studying ground motion characteristics, but compari-
sons based on peak acceleration, peak velocity, the ratio of
peak values of velocity and acceleration, and selected
response spectral values are also briefly reviewed. Observa-
tions are made on the variations in ground motion charac-
teristics, followed by a tentative examination of the possi-
ble causes of these variations. In particular, the distance
and direction from the source (azimuth) and the charac-
teristics of local soil conditions are identified as factors
which exert a potentially major influence on the charac-
teristics of ground motions. The cficets of both local soil
conditions and profile direction are found to have an
important influence on the ground motion characteristics.
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Mohraz, B., A study of earthquake response spec-
tra for different geological conditions, Civil and Mechani-
cal Engineering Dept., Inst. of Technology, Southern Meth-
odist Univ., Dallas, Aug. 1975, 43.

The objective of this study is to examine the effects of
geological conditions on ground motion, response spectra,
and response amplifications. Results from statistical studies
are presented and design spectra are given and compared
for four site conditions; namely, alluvium deposits, rock
deposits, deposits of less than approximately 30 ft of
alluvium, and deposits of approximately 30-200 ft of
alluvium both underlain by firm soil deposits. The latter
two categories were selected primarily because those de-
posits provide intermediate cases between alluvium and
rock and becausc substantial earthquake records from
stations located on such deposits are available. The results
are presented for both horizontal and vertical components
of earthquake records and for five damping coeflicients.

Toriumi, I, Earthquake characteristics in plain
{in Japanese), Proceedings of the Fourth Japan Earthquake
Engineering Symposium-1975, Paper No, 117, 129-136.
(For a full bibliographic citation see Abstract No. 1.2-9)

Imai, T., Fumoto, H. and Yokota, K., The relation
of mechanical properties of soils to P- and S-wave veloci-
ties in Japan {in Japanese), Proceedings of the Fourth Japan
Earthquake Engineering Sympesium-1975, Paper No. 112,
89-98. (For a full bibliographic citation scc Abstract No.
1.2-9.)

Discussed in this paper is the extent of distribution of
the P- and S-wave velocities of the surface ground, alluvial,
diluvial and Tertiary deposits in urban areas. The relation
of the velocities to some soil mechanics index values is
examined. Fairly good correlations are discernible between
the S-wave velocity and the engineering properties of soils,
such as the N-value of the standard penctration test or the
unconfined compressive strength. A formula is obtained. As
a result of examination of these data, a new interpretation
is made regarding the valuation of the elasticity of soils by
strain level.

Irikura, K., Spectral characteristies of microtrem-
ors and ground structures (in ]apanese), Proceedings of the
Fourth Japan Earthquake Engineering Symposium-1975,
Paper No. 124, 185-192. (For a full bibliographic citation
see Abstract No. 1.2-9}

Earthquake motions were observed at adjacent rock
and ground sites (the distance between the two sites is
about 2 km), on the eastern side of Kyoto basin. Micro-
tremors were observed in the area surrcunding the observa-
tional point on the ground. Soil deposits in this arez dip
from the east to the west. Amplification factors of the
earthquake motions on the ground were studied by compar-
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ing the spectral characteristics between motions on the
ground and those at the rock site. The respenses of the P
and S motions on the ground are estimated to be different
depending upon the direction of seismic arrivals. The
frequency and amplitude characteristics of microtremors
tend to vary in space with the thickness of the deposit
layers.

Yokoyama, M. et al, Earthquake observation on
soft ground {in Japanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 115,
113-120. (For a full bibliographic citation see Abstract No.
1.2-9}

The authors have becn conducting continuing earth-
quake observations on typical soft ground where thick
alluvial strata have accumulated. The location of the
observation site is at Urayasu in Chiba Prefecture. This is a
landfll area at the river-mouth delta of the Edo River
where the thickness of the alluvium is approximately 60 m.
Underground seismometers are set at three points—GL -1.0
m, -7.5 m, and -66 m.

Eleven earthquakes are analyzed in this paper. As a
result, distinct amplification characteristics of the surface
subsoil are obtained by means of averaging power spectra
and amplification ratios. These amplification characteristics
have sharp peaks even at higher modes indicating that
internal damping of the surface subsoil is unexpectedly
small, Also, the acceleration amplitudes of observation
results increase suddenly near the surface of the ground,
and this is thought to be due to the filled soil at the upper
part being so soft that earthquake waves independently
show multiple reflections within the layer. This, along with
the small damping in higher medes, is a serious condition
for lower buildings and wooden houses.

Based on the travel times obtained from the observa-
tion results, a structural model of the surface subsoil is
prepared and a trial comparison is made between the
theoretical analysis results according to the S-wave multi-
ple reflection theory and the amplification spectra of the
observed results. As a result, the theoretical and observa-
tion values are seen to agree fairly well.

Kobayashi, H. and Nagahashi, S., Characteristics
of earthquake motion on seismic bedrock (in ]apa.nese),
Proceedings of the Fourth Japan Earthquake Engineering
Symposium-1975, Paper No. 127, 209-216. (For a full
bibliographic citation see Abstract No. 1.2-9.)

The spectra of earthquake motions observed on the
surface of layered ground can be regarded as the product of
the two major factors: the spectrum of the earthquake
motion on the seismic bedrock and the amplification
spectrum of the ground. Using the velocity response spec-
tra of the earthquake ground motions observed at SMAC
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sites, the authors show by means of diagrams that spectra
at the same site are similar to each other regardless of the
difference of the seismic mechanism. These stationaries in
the spectra at the same site can be considered as the
amplification characteristics of the ground. The amplifica-
tion factors of the ground, educed as the geometric mean
values of the amplification spectra, are shown also.

3.5-9 Ivanova, T. G., Time-varying spectral analysis of
vibrations of a land fill (Spektra]nc—vremenﬂoi analiz
kolebanii zemlyanogo zavala, in Russian), Voprosy in-
zhenernoi setsmologii, 18, 1976, 62-65.

In the present article an attempt is made to study the
wave pattern of vibrations in a setting characterized by
complex surface topography. To this end, methods of time-
varying spectral analysis are employed which can trace the
development of vibration spectra.

Hakuno, M. and Inoue, R., Effect of soft surface
layer on the duration time and maximum acceleration of
earthquake (in Japanese), Proceedings of the Fourth Japan
Earthquake Engineering Symposium-1975, Paper No. 110,
73-80. (For a full bibliographic citation see Abstract No.
1.2-9.)

Sima, H., On influence of underground struc-
ture on seismic wave spectra {in ]apanese), Proceedings of
the Fourth Japan Eugrthquoke Engineering Symposium-
1975, Paper No. 125, 193-200. (For a full bibliographic
citation see Abstract No. 1.2-9.)

Seismic wave spectra are examined to determine the
influence of the underground structure from observations
on the surface and at a depth of 17 m below the surface.
Soil conditions at the recording site consist of clay 9 m
thick, underlain by a layer of sandy gravel in which thin
clay is included at depths of 16-18 m and 40 m. Other
boring observations show a boundary at a depth of about
70 . From analysis of microtremors, predominant periods
at this site are found to be 0.18 sec, 0.29 sec, .77 sec, and
1.0-1.3 sec, which correspond to the above-mentioned soil
characteristics.

Duke, C. M. et al.; Effects of site on ground
mation in the San Fernando earthquake, UCLA-ENG-
7688, School of Engineering and Applied Science, Univ. of
California, Los Angeles, Aug, 1976, 44.

Records obtained at basement and free-field accelero-
graph stations which recorded the San Fernando, Califor-
nia, earthquake of Feb. 9, 1971, were compared with
peological and geophysical site data, particularly shear
wave velocity profiles. Geophysical surveys were made at
47 accelerograph sites to determine the velocity profiles to
about 70 ft in depth. Both peak particle velocity and Arias
instrumental intensity were found to have statistically
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significant dependence upon the mean shear wave velocity
and the rate at which it increased with depth.

Borcherdt, R. D. and Gibbs, . F., Effects of local
geological conditions in the San Francisco Bay region on
ground motions and the intensities of the 1908 earth-
quake, Bulletin of the Seismological Society of America, 68,
2, Apr. 1976, 467-500.

Measurements of ground motion generated by nuclear
explosions in Nevada have been completed for 99 locations
in the 8an Francisco Bay region, California. The recordings
show marked amplitude variations in the frequency band
0.25 to 3.0 Hz that are consistently related to the local
geological conditions of the recording site. The average
spectral amplifications chserved for vertical and horizontal
ground motions are, respectively: (1, 1) for granite, (1.5,
1.6) for the Franciscan formation, (3.0, 2.7) for the Santa
Clara formation, (3.3, 4.4} for alluvium, and (3.7, 11.3} for
bay mud. Spectral amplification curves define predominant
ground frequencies in the band 0.25 to 3.0 Hz for bay mud
sites and for some alluvial sites. Amplitude spectra com-
puted from recordings of scismic background noise at 30
sites do not generally define predominant ground frequen-
cles.

The intensities ascribed to various sites in the San
Franciseo Bay region for the California earthquake of Apr.
18, 1908, are strongly dependent on distance from the zone
of surface faulting and the geological character of the
ground, Considering only those sites (approximately one
square city block in size) for which there is good evidence
for the degree of ascribed intensity, the intensities for 917
sites on Franciscan rocks generally decrease with the
logarithm of distance as: Intensity = 2.69-1.90 log {dis-
tance in kilometers). For sites on other geological units,
intensity increments, derived from this empirical relation,
correlate strongly with the Average Horizontal Spectral
Amplifications {AHSA) according to the empirical relation:
Intensity Increment = 0.27 +2.70 log (ATISA).

Average intensity increments predicted for the various
geological units are -0.3 for granite, 0.2 for the Franciscan
formation, 0.8 for the Great Valley sequence, 0.8 for the
Santa Clara formation, 1.3 for alluvium, and 2.4 for bay
mud. The maximum intensity map predicted on the basis of
these data delineates areas in the San Franeisco Bay region
of potentially high intensity for large earthquakes on either
the San Andreas fault or the Hayward fault. The map
provides a crude form of seismic zonation for the region
and may be useful for certain general types of land-use
zonation.

Arai, H,, Kitajima, 5. and Saito, S., Underground
earthquake motions in ports and harbours (in Japanese),
Proceedings of the Fourth Japan Earthquake Engineering
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Symposium-1975, Paper No. 118, 121-128. (For a full
bibliographic citation see Abstract No. 1.2-9.)

Earthquake motions in soil layers were observed as a
result of bore-hole seismometer installations at the ports of
Tokyo, Funabashi, Nagoya, Osaka and Kurihama. The
records of the scismometers are proportional to the accel-
erations of the earthquake motions. The records of the
motions at the top of the layers (accelerations from 7.4 to
80.9 gals) were analyzed. The records indicate that the
main motions travel vertically in the soil layers and are
amplified in particular in the upper part of the layers. The
effects of the characteristics of the earthquakes and the
vibrational property of the scil layer on the Fourier ampli-
tude spectra were investigated. The shapes of the motions
in the soil layers were computed from the shapes of the
motions recorded at the tops of the layers by the theory of
the multiple reflections of vertically traveling S-waves.

Chang, F. K., An empirical interpretation of the
effects of topography on ground motion of the San Fer-
nando, California, earthquake, 9 February 1971, Miscella-
neous Paper 5-76-1, Soils and Pavements Lab., U.S. Army
Engineer Waterways Experiment Station, Vicksburg, Mis-
sissippi, Mar, 1976, 35.

The objectives of this study were to determine site
effects on earthquake ground motion and the correlation
between acceleration and/or velocity generated during the
San Fernando earthquake of Feb. 9, 1971, and topography
of the San Gabriel Mountain range. A literature review of
the effects of topography on ground motion directly related
to this earthquake is included. It was found that the
contours of peak acceleration and peak velocity generally
follow the topography of the San Gabricl Mountain range.
The topographical effects on the ground motion could be
interpreted in a simple manner as a function of elevation
and direction of wave transmission path. The elevation and
direction become the dominant factors in the distribution
of the ground motion in the near field. A simple, practical
method for calculating the bedrock motion using the
ground motion-elevation gradient has been applied in the
area south of Kagel Mountain and north of Santa Monica
Mountain, in the San Femando Valley. This method is
validated using aftershock data. This ground motion-eleva-
tion gradient method was applied to an area where the
topography has its highest elevation at the epicentral
region and decreases in elevation to the surrounding loca-
tions in the near field (within 30 km). In any case, when the
epicenter occurs at an elevation lower than the elevation of
the surrounding area, this gradient method may not be
applicable and must be tested for this alternate condition.
Accelerations recorded in the rock were higher than those
recorded in the alluvium as might be expected, but the
integrated displacements from the acceleration were indi-
cated in an opposite direction for alluvium. The integrated
velocities did not {ollow a definite trend.
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3.5-16 Ilyasov, B. I. and Saidova, Sh. Sh., Investigation
of the effect of surface topography on ground motion
during earthquakes (Issledovanie vliyaniya relefa mestnosti
na kolebaniya gruntov pri zemletryaseniyakh, in Russian),
Sovershenstvovanie metodov rascheta i proektirovaniya
gidrotekhnicheskikh soorushenii vozvodimykh v seismi-
cheskikh raionakh, 227-228. (For a full bibliographic
citation see Abstract No. 1.1-7.)

Results of investigations of the effect of surface topog-
raphy on ground motion intensity during earthquakes are
reperted.

Tsugawa, T. et al, Simulation analysis for earth-
quake behavior in deep alluvial soil (in Japanese), Proceed-
ings of the Fourth Japan Earthquake Engineering Sympo-
stum-1975, Paper No. 114, 105-112. (For a full biblio-
graphic citation see Abstract No. 1.2-9.)

Urayasu is a landfili area located in the northeastern
part of Tokyo Bay. The surface layer of the ground is
reclaimed soil or fine sand of 15 m thickness. The second
layer is silt or clay of 25 m or more. Residential or
commercial buildings are expected to be built on the site in
the future. Since the fall of 1973, the authors have been
conducting earthquake observations in this area. By using
three accelerometers installed at 0.5, 15 and 41.4 m below
the surface, several earthquake records were obtained,
After examination of the records, it was noted that the
surface and intermediate layers tended to be excited with
predominant periods of 1.0 and 0.3 sec, respectively, while
motions of the diluvium were likely to be white noises.
Amplification ratios of acceleration by the alluvial layers
were estimated at less than 3.8.

If subsoil earthquake accelerations could be accurately
reproduced by computerized methods, it would he possible
to develop an earthquake response analysis of buildings
considering soil-foundation interaction. This paper de-
seribes simulation studies conducted on models of glluvial
layers. Based on the data of standard penetration tests,
dynamic triaxial tests and a wave propagation survey, a
lumped-mass model fixed at 41.4 m under the surface was
established. Its predominant periods and mode shapes
corresponded to recorded ones.

Damping characteristics were discussed as parameters
for simulation. A good combination of damping factors for
each mode resulted from many trials. The factors are 7%,
3% and 1% for respective fundamental modes. These damp-
ing factors were large and different from those determined
using conventional damping theory. Slight modification of
the model was necessary without changing the damping
effects in each mode, It is concluded that 2 modified model
must have a dashpot at the level of the input earthquake.
The dashpot weuld provide a large amount of dissipating
damping of the soil layers during earthquake motion.
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3.6  Seismic Site Surveys

Lu, B. T. D,, Fischer, J. A. and Peir, J., Effects of
earthquake input in seismic responses of nuclear power
plant sites, Proceedings of the International Symposium on
Earthquake Structural Engineering, Vol. 11, 883-897. (For
a full bibliographic citation see Abstract No, 1.2-7.)

In order to demonstrate the site-dependency effect in a
seismic response evaluation and ta develop an understand-
ing of the degree of conservatism inherent in utilizing
seismic input based only upon NRC's Regulatory Guide
1.80, a series of one-dimensional seismic response evalua-
tions were performed for the soil conditions at a nuclear
power plant site, using a one-dimensional strain compatible
shear wave propagation theory. Thirty-three earthquake
records, as well as the artificial time history generated in
accordance with Regulatory Guide 1.60, were used as input
in the response analyses.

The results of this study indicate that the use of
seismic input obtained from Regulatory Guide 1.60 can be
overly conservative in defining the seismic design parame-
ter evaluation for a nuclear power plant site. In the seismic
evaluation of a specific site, it is more appropriate to
utilize various earthquake time histories recorded at similar
site conditions as input.

Gurpinar, A., Seismic risk analysis of nuclear
power plant sites including power spectrum simulation of
future earthquake motion, Proceedings of the International
Symposium on Earthquake Structural Engineering, Vol. I,
913-926, (For a full bibliographic citation sce Abstract No.
1.2-7.)

Seismic risk analysis of possible nuclear power plant
sites may in some cases be the deciding factor in the site
selection process. This article includes the results of a case
study for two such sites in northwestern Turkey, as well as
a proposition for a more efficient risk analysis format.

In the case study, site A was found to have higher
bedrock peak acceleration risks than site B; but on the
other hand, site B had local soil conditions which amplified
oncoming wave acceleration by about 2.5 on the average.
For site A, there was no amplification. An amplification
study was carried out using a power spectrum simulation
which assumes a band limited white noise spectral density
function for the bedrock acceleration, This average ampli-
fication of 2.5 was incorporated in seismic risk curves.

Noting the deficiencies of some current methods of
scismic risk analysis, the author proposes a new format for
this purpose. The proposal suggests the use of the root
mean square value of velocity instead of peak acceleration
and includes the effects of angle of incidence O, P-wave
velocity power spectrum and vertical motion. It is also
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pointed out that the method enables the risk analyst and
the structural design engineer to work together with more
cooperation and greater efficiency,

Loy, Y. 8., Dixon, S. J. and MacFadyen, C. R,, Site
response analysis for earthquake loading, Proceedings of
the International Symposium on Earthquake Structural
Engineering, Vol 1I, 1109-1123, (For a full bibliographic
citation see Abstract No. 1.2-7.)

Several methods for evaluating the site response dur-
ing earthquakes are presently available. Most of these
methods are based on the assumption that the site response
is induced by the upward propagation of shear waves from
the underlying bedrock. IHowever, the question of how
accurate these methods can predict the site response has
not yet been substantiated by using actual recorded bed-
rack and surface motians for comparison.

A site response study was performed using actual
records of bedrock and surface motions from the San
Fernando earthquake, 1971. The shear wave propagation
technique developed by Schnabel, Lysmer and Seed was
used in the site response calculation. The result of this
study indicates that this technique does predict a different
sitc response from those motions actually recorded, How-
ever, the technique is still a valuable tool in site response
analysis. It is also concluded that engineering experience
and judgment are still important factors in evaluating site
response under earthquake loadings.

Ballard, Jr., R. F. and MclLean, F. G., Seismic field
methods for in situ moduli, Misc. Paper 5-75-10, Soils and
Pavements Lab.,, U.S. Army Engincer Waterways Experi-
ment Station, Vicksburg, Mississippi, Apr. 1975, 39.

The design and evaluation of the response of engi-
neered structures to earthquake excitation have increased
the current use of seismic field studies to determine soil
properties at low strain levels for in situ materials. These
studies use the finite element technique and modal or time-
step analysis. Their validity and the interpretation of their
results depend on a reliable assessment of input values for
in situ foundation properties. This report presents proce-
dures for planning seismic field investigations for the
determination of soil properties. Emphasis is placed on the
selection of appropriate seismic techniques to obtain suf-
ficient redundant data with which to establish internal
consistency for reliable assessments of determined proper-
ties. A summary of varicus available methads, as well as
recent innovations in equipment and procedures, is pre-
sented. Comparisons of data derived from different types of
tests are shown, and case histories are presented. Interpre-
tive techniques are reviewed, with special attention to
those factors which influence the reliable determination of
soil moduli.
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Hannon, W. J. and McKague, H. L., An examina-
tion of the geology and seismology associated with Area
410 at the Nevada Test Site, UCRL-51830, Lawrence
Livermore Lab., Univ. of California, Livermore, May 23,
1975, 30,

This report summarizes regional and local geology at
the Nevada Test Site and identifies major tectonic features
and active faults. Sufficient information is given to perform
seismic safety analyses of present and future critical con-
struction at the Super Kukla Site and Sites A and B in Arca
410, However, examination of local minor faults and joints
and soil thickness studies should be undertaken at construc-
tion time. The Cane Spring fault is identified as the most
significant geologic feature from the viewpoint of the
potential seismic risk. Predictions of the peak ground
acceleration (O.Qg}, the response spectra for the “safe
shutdown earthquake” and the maximum displacement
across the Cane Spring fault are made.

Hays, W. W., Evaluation of the seismic response
in the Sylmar-S8an Fernando area, California, from the
1971 San Fernando earthquake, Dynamic Response of
Structures: Instrumentation, Testing Methods and System
Identification, 502-511. (For a full bibliographic citation
sce Abstract No. 1.2-8.)

The purpose of this paper is to describe the cstimated
response spectra of ground motion for sites in the Sylmar-
San Fernando area which sustained damage but did not
record the magnitude 6.4, Feb. 8, 1971, San Fernando
carthquake.

Lou, Y. 8., Dixon, S. ]. and MacFadyen, C. R, A
case study of site response, Dynamic Response of Struc-
tures: Instrumeniation, Testing Methods and System Iden-
tification, 512-522. (For a full bibliographic citation see
Abstract No. 1.2-8.)

Using recorded bedrock and ground surface motions,
the author compares the acecuracy of one method for
evaluating the site response during earthquakes. The stron-
gest aftershock (magnitude: 4.9, 3/31/71) which occurred
at the Joseph Jensen Filtration Plant near Sylmar, Califor-
nia, following the 1971 San Fernando carthquake was used
for this study.

3.6-8 Ratnikova, L. 1. ef al, Seismic risk analysis for the
region of a power plant construction site {Otsenka seismi-
cheskoi opasnosti raiona stroitelstva elektrostantsii, in
Russian), Voprosy inzhenernoi seismologii, 18, 1976, 41-61.

Focal zones of strong earthquakes in central and
southern Armenia are outlined and the probable depth and
frequency of earthquakes is determined on the