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CONTENTS

Station Page No. for plots of six processing steps*
1 2 3 4 5 6

Anchorage 20 26 44 56 68 30

500 W. Third

Basement

135, Up, 045
Current Name: Westward Hotel

Anchorage 22 32 47 59 71 83
Alaskan Methodist University

315, Up, 225

Current Name: Gould Hall, APU

Anchorage 23 35 50 62 74 86
Government Hospital

360, Up, 270

Current Name: Alaska Native Med. Ctr.

Talkeetna 24 38 53 65 77 89
FAA-VOR Building
165, Up, 075

*Processing stages and plot format:

Uncorrected acceleration

Corrected acceleration, velocity, displacement
Relative velocity response spectrum, linear plot
Response spectrum, tripartite log-log plot
Fourier amplitude spectrum, linear plot

Fourier amplitude spectrum, log-log plot
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In column 1 each plot contains all three components. For columns 2 through 6,
the indicated page number refers to the first of three components for this
record. T
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INTRODUCTION

The U.S. Geological Survey Permanent Strong-Motion Network

In a continuing effort to present processed strong-motion earthquake data
to the engineering and seismological communities and the general public, the
U.S. Geological Survey (USGS) maintains a nation-wide network of federally-
owned permanent strong-motion earthquake recorders, and routinely processes
and reports on significant records obtained from them. The network also in-
cludes 1instruments owned by other federal agencies, but maintained by the
USGS. The production of reports 1is sometimes made jointly, for example with
the California Division of Mines and Geology (CDMG), to coordinate records
obtained simultaneously from the recorders of various other federal, state,
and local agencies.

The main reasons for these reports are to present the computer plots of
corrected accelerograms and their spectra, and to provide sufficient addition-
al information on the earthquakes, stations, records, and results so that the
reader may make an intelligent decision whether further study is warranted.
Lists of completed reports and their contents are given in Appendix II. Digi-
tal data is usually available on tape from the National Geophysical Data Cen-
ter (NGDC), NOAA, Mail Stop E/GC11, 325 Broadway, Boq1der, Colorado 80303.

Cooperative Endeavors

The permanent strong-motion network is managed by several projects within
the USGS. The program and its predecessors have been involved with strong-
motion accelerogram recording and processing since the early 1930's. As pro-
cedures and techniques have improved within the areas of network planning,
instrument maintenance, record processing, and associated research, the pro-
gram has been able to exchange knowledge in cooperative efforts with other
agencies in the field of strong-motion earthquake engineering and engineering

seismology.



Cooperative efforts have included those with:

a)

b)

d)

Federal agencies such as the Bureau of Reclamation, the Army Corps of
Engineers, the Veterans Administration, the Federal Highways Adminis-
tration, and others.

State agencies such as the California Division of Mines and Geology,
the California Department of Water Resourcgs, the Washington State
Highways Administration, and others. |

Universities such as the California Institute of Technology, the Uni-
versity of Southern California, Columbia University, and others.
Foreign and domestic agencies sometimes jointly responsible for
strong-motion hetworks in Fiji, Greece, Italy, Papua New Guinea, The

Soviet Union, Yugoslavia, and others.



PROCESSED RECORDS FROM THE JANUARY 1, 1975, 0355 GMT
SOUTHERN ALSAKAN EARTHQUAKE

Four stations from the slowly deveioping network in Anchorage, plus the
station in Talkeetna, provided records from this MB 5.9 event. Previous An-
chorage records had been lone ones, dating back-to the aftershocks of the 1964
Prince William Sound, Alaska, earthquake. Under normal circumstances, this
set, with peak values less than 0.1 g, would not have been digitized. Inter-
est, and a request from the USGS in Golden, Colorado resulted in the
processing of three ground level records in Anchorage, and the Talkeetna
record. The fourth Anchorage record, from the Post Office, was not suitable
for digitizing.

Description of Records

The peak accelerations (Seismic Engineering Branch, 1975) recorded were:
Talkeetna (approx. 49 km epicentral distance) with a peak of 0.09 g; and of
the stations in Anchorage (approx. 79 km epicentral distance) the largest peak
was 0.09 g at the Methodist University. A complete list of peak values and
other information fér this event are in Table II.

Seismological Data

The January 1, 1975, 0355:12.0 GMT event occurred at a depth of 66 km and
at a location of 61.9 degrees N. and 149.7 degrees W. This location is N of
Anchorage and SE of Talkeetna. The magnitude was MB 5.9 (see Table I).

Station and Geologic Data

The following information (Switzer and others, 1981) briefly describes
the accelerograph sites pertinent to this report:
Anchorage Stations:
500 West Third Street: A 22-story building with instruments in the

basement and on the roof. Surficial geology is glacial outwash.



Alaskan Methodist University: A two-story building with the instrument
located at ground level. Located on approximately 120 m of glacial till.
Government Hospital: A three-story building with the instrument located in
the basement. Surficial geology is glacial outwash.
Talkeetna:

FAA-VOR Building: A one-story building with the instrument located at

ground level.



DIGITIZATION AND PROCESSING

Current USGS Processing

1.

A commercial digitizing firm (IOM-TOWILL in Santa Clara, California)
digitizes the records on a trace-following, computer-controlled laser
scanner. The data is digitized at unequal time intervals, (although
close to equispaced in time when clear of sharp peaks), at an average
of 600 samples per second (sps). Those records on 12" wide bhoto-
graphic paper are photographically reduced to 1/4 original size so
that all three traces and the time marks can be digitized in one hor-
izontal panel. Although the acceleration and time scales are reduced
proportionately, a full-scale check of the digitized version matches
perfectly with the original 12" record.

If more than 10 cm of a strong-motion record is digitized (film speed
is 1 cm/s), the digitized portjon is divided into approximately 10-cm
frames and each frame is digitized separately with one inch overlaps.
The frames are reassembled using specially inserted vertical lines;
the lines mark the beginning and end of each frame. Each vertical
line is digitized twice, once in each adjacent frame, and then used
in reassembling the record.

The uncorrected data are prepared by subtracting the digitized refer-
ence traces from the data traces, by using the digitized time marks
to determine the tijme scale, and by subtracting the mean. The in-
strument sensitivities scale the ordinates to acceleration.

The data are passed through a correction algorithm that applies a
high-frequency, 50 Hz, low-pass filter; an instrument correction; a
base-line correction in the form of a long-period (or low-frequency,

high-pass) filter; and decimation to 200 sps. Plots of the corrected



acceleration, velocity, and displacement for the three components of
each record are included.

Initial selection of long-period filters is based on the conven-
tion of retaining a period content greater than or equal to the
strong-motion duration of the records. The final Butterworth filter
parameters are chosen to eliminate any visible serious noise content
still remaining in the calculated displacements, taking into account
the guidelines described in Basili and Brady (1978).

In some instances a frequency domain filter with a transition

band of 25-50 Hz is applied to eliminate high frequency noise that
sometimes occurs during the digitization of low-amplitude records.
The latter replaces the standard time-domain method.
The maximum relative velocity response spectra are calculated for
damping values of 0, 2, 5, 10, and 20 percent of critical. These
response spectra are calculated for a period range which commences at
0.04 s and ends with the long period 1imit used in the base-line cor-
rection algorithm. The dashed curve on this plot is the unsmoothed
Fourier amplitude spectrum, calculated at the same periods as the
response spectra are calculated.

The second response spectra plot contains the pseudo-velocity
response spectra, calculated for the same five damping values. This
tripartite plot also has the values for the maximum relative dis-
placement response spectrum and the pseudo-absolute acceleration
spectrum.

Fourier amplitude spectra, calculated by FFT, are presented on linear
and log-log axes to accent the particular characteristics at each end

of the spectrum.



For a more complete description of the processing method see Converse
(1984).

Processing Considerations for Records in this Report

The first 2-3 seconds of the three data traces on the uncorrected record
from 500 W. Third, Basement, have a non-zero start and similaf downward
slopes, indicating a problem with the subtraction of the reference trace.
(The original record has no reference traces and the digitized time trace was
used for both time trace and reference trace). In an unsuccessful effort to
correct this problem, the data traces were processed with no reference trace
(Fig. 3). Since these plots clearly indicate that the motion of the film
through the camera must be corrected with a reference trace, even if less than
ideal, we decided to use the original results and rely on the subsequent
processing to make the correction.

Results/Summary

Appendix I contains reproductions of computer-generated plots which proQ
vide a visual description of the recorded accelerations and their processed
results. These plots may be used to measure directly specific earthquake
characteristics or record parameters and to select records for further study

using the digital data.
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Table I. Source parameters for January 1, 1975, southern Alaska earthquake*

Date 1/1/75

Time 0355 12.0 GMT
Epicenter 61.9° N., 149.7° W.
Depth 66 km

Magnitude 5.9 MB

* From "Preliminary Determination of Epicenters," published by the U.S.

Geological Survey.
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Appendix 1

Computer Plots
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Appendix 11

Current List of Processed Records
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APPENDIX II

CURRENT LIST OF PROCESSED RECORDS

USGS processing of records from the USGS permanent network of strong-motion
accelerographs and associated networks

Strong motion data from earthquakes 1978* and later.

-

TABLE 1. Chronological list of events and associatea reports describing the
existence/processing/analysis/availapility of digital data on tape,
or at the National Strong Motion Data Center in Menlo Park.
Date & fime Eartnquaké Reference (see attached list)

January 1, 1975; 0355 GMT

March 25, 1978;

August 27, 1978 and two
later shocks;

August 6, 1979;
October 15, 1979;
October 15, 1979;

Octoper 15, 1979;

2317:41, 2318:20, 2318:40

Octover 16, 1979, 0706 GMT;

December 13, 1981 and

March 18, 1983;
February 13, 14,

and 23, 1983;

May 2 and May 9, 1983;
July 9, 1983; Q740 GMT;

July 22, 1983; 0239 GMT;

Southern Alaska;

Coyote Dam,
California

Monticello Dam,
Jenkinsville, South
Carolina;

Coyote Lake,
California

Imperial Vvalley,
California;

Imperial Valley,
California;

Imperial Valley
California aftershock

Monticello Dam,
Jenkinsville,

South Carolina;
Solomon Islands;
Monasavu Dam, Fiji;
Coalinga, California;

Coalinga, California;

Coalinga, California;

OFR 86-191
(Silverstein, Brady,
Mork, 19860D)

OFR 83-166 (Brady & Perez,
1983)

QOFR 81-0448 (Brady &
others, 1981)

OFR 81-42 (Brady & others,
1980)

OFR 80-703
Mork, 1980)

(Brady, Perez &

OFR 82-183 (Perez, 1982)

OFR 86-

(Braay, Mork,
Silverstein)

OFR 81-1241 (Mork & Braay,
1981) :

QOFR 86- (Silverstein,
Brady, Mork, 1986a)

QFR 85-375 (Silverstein,
1985a)

OFR 84-626 (Maley &
others, 1984)

OFR 85-584 (Silverstein,
1985b)

OFR 85-250 (Silverstein and
Brady, 1985)

*With inclusion of isolated earlier events recently processed.
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TABLE 1. Chronological list of events and associated reports (continued)

Date & Time Earthquake Reference (see attacneu list)
April 24, 1984; Morgan Hill, OF® 84-498, Vol [ ang II
California; (Compiled by Seena Hoose)

December 23, 1985; 0516 GMT Northwest Territories,
and Nov. 9, Dec. 23, Dec 25 Canada

January 26, 1986; 1920 GMT Hollister,
California

94

OFR 86- , (Weichert ana
others, 1986)

OFR 86- , (Brady and
others, 1986)



TABLE 2. Processed records in each report.

January 1, 1975; 0355 GMT; southern Alaska; OFR 86-191
Records (4): Anchorage, 500 W. Third St., Basement
Anchorage, Alaskan Methodist University
Anchorage, Government Hospital
Talkeetna, FAA-VOR Building

March 25, 1978; Coyote Dam, California; OFR 83-166.
Records (3): Coyote Dam, Ukiah, California: abutment, toe, crest.

August 27, 1978, 1023 GMT and 2 later shocks; Monticello Dam, South Carolina,
OFR 81-0448.
Records (3): Jenkinsville, S.C. Monticello Dam
Shared abutment (center crest)
August 27, 1978, 1023 GMT
Two Jater unidentified events

August 6, 1979, Coyote Lake, California; OFR 81-42
Records (6): Coyote Creek, San Martin, California
Gilroy Array: Station 6, San Ysidro, California
Gilroy Array: Station 4, San Ysidro School, California
Gilroy Array: Station 3, Sewage Treatment Plant, California
Gilroy Array: Station 2, Mission Trails Motel, California
Gilroy Array: Station 1, Gavilan College, California

October 15, 1979, 2317 GMT; The Imperial Valley Earthquake; OFR 80-703.
Records (22): E1 Centro Array 7, Imperial Valley College, California
E1 Centro Array 6, Huston Road
E1 Centro, Bonds Corner, Hiways 98 & 115
E1 Centro Array 8, Cruickshank Road
E1 Centro Array 5, James Road
E1 Centro Differential Array
E1 Centro Array 4, Anderson Road
Brawiey, Brawley Municipal Airport
Holtville, California, Holtville Post Office
E1 Centro Array 10, Keystone Road
Calexico, California, Calexico Fire Station
E1 Centro Array 11, McCape School
E1 Centro Array 3, Pine Union School
Parachute Test Facility
E1 Centro Array 2, Keystone Road
E1 Centro Array 12, Brockman Road
Calipatria, California, Calipatria Fire Station
E1 Centro Array 13, Strobel Residence
E1 Centro Array 1, Borchard Ranch
Superstition Mountain, California
Plaster City, California, Storehouse
Coachella Canal Numper 4, California
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