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ABSTRACT

The first set of twenty uncorrected digitized earthquake
accelerograms was published in July 1969 as Volume I, Part ‘A, of
the present series. That volume also contained introductory material
and background information describing the methods used, accuracies,
etc., which should be referred to by all users of the data. The San
Fernando Earthquake provided records of sufficient importance that
the original plan was interrupted after two parts and Part C contained
the first of the San Fernando Earthquake accelerograms. This issue
continues the San Fernando accelerograms and contains eleven records
consisting of two records from 9100 Wilshire Boulevard in Beverly
Hills and three records each from the buildings at 14724 Ventura

Boulevard and 800 W. First Street in Los Angeles, and 1760 N. Orchid

Avenue in Hollywood.
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PREFACE TO VOLUME I, PART Q

This issue of uncorrected digitized earthquake records contains
data from the San Fernando, California, earthquake of February 9,
1971. The data from this earthquake appeared first in Volume I,
Part C, Report No., EERL 71-20, and this continuation includes
records from the following locations:

1. 14724 Ventura Blvd., Los Angeles (3 records)
2. 1760 N, Orchid Avenue, Hollywood (3 records)
3. 9100 Wilshire Blvd., Beverly Hills (2 records)
4. 800 W. First Street, Los Angeles (3 records)

All these records are from MO-2 instruments using 35-mm
film., Information on the film preparation for digitizing may be found
in the preface to Volume I, Part P, Report No. EERL 73-21.

The records from the building at 14724 Ventura Boulevard
however were digitized, as a test case, from the original 35-mm
film. Special precautions were taken during digitizing, specifically
the use of a 2x magnifying lens, a very dense digitizing rate, and
the avoidance of translating the records on the digitizing table.

Using the lens enabled the trace center-line to be followed as
accurately as the discretizing capability of the digitizer allowed.

This means that the digitizing error in the selection of a point on the
acceleration trace is no more than *0,001lg, or *0.01g/10, using the
nominal sensitivity for the horizontal components of an MO-2 record.
The selection of a point during standard digitizing of an AR-240 record,
with no magnifying lens, is associated with a human error of, at worst,
+3 discrete digitizer units. A discretizing capability of *0. 002¢g/10

gives an overall individual point accuracy of *0. 006g/10, which is of



the same order of accuracy as the figure above (£0.01g/10) for the
35-mm film. It must be remembered, however, that careful digitizing
throughout the entire length of a record results in a value for the
root-mean-square human error considerably less than the values cal-
culated in both of the above cases. In particular, the average standard
deviation for random digitization errors in the standard data processing
procedures is one discrete digitizer unit. The recording speed of the
MO-2 instrument is sufficiently high that a digitizing rate in excess

of 40 points per second was easily maintained. For these reasons

it was expected that the high-frequency components were adequately
recorded during the digitizing. This was confirmed by the general
shape of the Fourier spectrum plots and by a comparison with the
spectra of a nearby building a.tv 15250 Ventura Boulevard.

Long period accuracy was maintained with the high digitizing
rate, which helps limit the long period amplitudes of the noise spec-
trum, and by digitizing a record length of only two feet with no con-
sequent translation on the digitizing table. Only one of the records
exceeded two feet in length— the 1lst floor record was digitized to
36 sec, the total duration being 43 sec. Again, a comparison of the
Fourier spectrum plots with those of the building at 15250 Ventura
Boulevard confirms this long period accuracy. Another check can be
made by comparing integrated ground displacements for the ground
level records in the two buildings. The comparison is also good, when
considered in the light of the assessment of 1ongb period errors included

as a section in Volume II, Part G, Report No. EERL 73-52. The



speciél care taken with fhese three records has permitted their
inclusion in this report with others which have undergone the standard
processing. |

Further comments on the records and digitizations in this
report follow,

10233, 234,235. 14724 Ventura Boulevard, Los Angeles; lst,

6th, and 13th (Penthouse) Floors. These were specially digitized as

described above., The lst floor record was digitizéd to 36 sec from
a total duration of 43 sec. The other two records were digitized
for their entire length of 39 sec.

10236, 237,238, 1760 North Orchid Avenue, Hollywood; Ground,

12th; and 23rd Floors. All records were digitized to the end at 41
to 42 seconds, The ground floor record had a very faint and inter-
mittent time mark trace, but an estimate could be made of the
average film transport speed, 1l.67 cm/sec.

The particular model of the MO-2 instrument used in this
building places the time mark trace above the three main acceleration
traces but offset a few centimeters in the direction of increasing time.
This is a consequence of the fact that the timing light is directed
onto the film at a different location from where the accelerations
are being recorded. Thus the clear time mark trace on the 12th
floor record required a translation of 2.2 sec to align its first mark
with the start of the acceleration traces.

There was no time mark trace on the 23rd floor record, and

a typical MO-2 recording speed of 1l.62 cm/sec was assumed.



10239, 240. 9100 Wilshire Boulevard, Beverly Hills; Basement

and 5th Floor. These records were digitized to the end at 45 and

38 sec, respectively. There were no time marks on either record,
and a typical MO-2 recording speed of 1.62 cm/sec was assumed.

10241, 242, 243. 800 West First Street, Los Angeles; 1st,

16th, and 33rd Floors. All records were digitized to the end at 47

to 49 sec. There was no time mark trace on the lst floor record
and the average speed of 1.62 cm/sec was used. The other two
records had the offset time mark trace mentioned above in IQ237
and a translation of 1.47 sec was necessary in each case.

The question of where to discontinue digitizing the records,
although not arising in this particular report, is answered in most
cases on the basis of record amplitude. Experience with the Volume
II correction procedures has shown that the decreased signal-to-
noise ratio, occurring with low acceleration amplitudes, allows
spurious long period components to become predominant. It is clear
that future technological progress will perhaps allow more accurate
digitizing and consequently a smaller signal-to-noise ratio may
become acceptable. We are reporting here the digitized and actual
lengths of the accelerograms so that those investigators who want
to examine a particular record in more detail are familiar with the
basic data available. The amplitudes of the omitted portions of the
accelerograms typically do not exceed the levels indicated by the
average amplitudes at the end of the digitized portion which can be

seen in the plots at the back of this report.



In conclusion we should like to express our gratitude to
Mr. Vincent Lee, who has carried out the various details for the
production of the Volume I series of tapes with special care and
attention, to Miss Barbara Turner and Miss Sharon Vedrode for the
typing and editing, to the staff of the Willis H. Booth Computing
Center, and to the Caltech Graphic Arts Facilities. We acknowledge
the general support of the Earthquake Research Affiliates Program
and the grants from the National Science Foundation. We appreciate
the cooperation of the Seismic Engineering Branch of the U, S.
Geological Survey (formerly the Seismological Field Survey of the
National Oceanic and Atmospheric Administration) and the National

Science Foundation.

A. G, Brady

D. E. Hudson

Earthquake Engineering Research Laboratory
California Institute of Technology



NOTES ON THE VOLUME I SERIES

The following includes some general background information
describing the Volume I series.

Parts A and B contained data from records dating from the
Long Beach earthquake of March 10, 1933, The most recent earthquake
represented in these two early parts was the Borrego Mountain,
California, earthquake of April 8, 1968, from which three records
were selected. Part C contained the first of the records from the
San Fernando, California, earthquake of February 9, 1971, a sufficiently
important earthquake that all the records considered suitable for standard
digitizing will be included in the issues following Part C.

The preface to Part A contained details of preparation for
digitization of photographic paper records, while Part G contained
the details for 70-mm film preparation. The first of the 35-mm film
records from the San Fernando earthquake appeared in Part P where
information on the film preparation for digitizing may be found.

A description of the naming of component directions of the
records was given in Part M. Consistent with this, the component
direction, where it appears in this report, refers to the direction of
the transducer pendulum motion for the trace to be deflected ''up'' on
the record when viewed in the normal way with time increasing from
left to right. This has been the procedure followed consistently by
the Seismic Engineering Branch, U.S. Geological Survey (formerly the
Seismological Field Survey, U.S. Coast and Geodetic Survey). During

earthquake acceleration measurements the transducer pendulum responds



dynamically to an 'inertia force' whose direction is opposite to that
of the acceleration of the instrument base. It follows that the true
ground acceleration will be oi)posite to the pendulum motion defined
above. For those applications requiring true ground motion, therefore,
the directions as given‘in the standard data of the Volume I series
will need to be reversed.

Some reproductions in the publication '"United States
Earthquakes' issued by the Natiénal Oceanic and Atmospheric
Administration (formerly the U,S. Coast and Geodetic Survey) have
reversed component directions to‘indicate true ground motion. A
few special cases of incorrect component description, a result of
thesé’ reversed cdmponent directions, appeared in Parts A and B
and a complete list of their correct directions was included in
Part M.

The plots following the computer printouts containk arrows
indicating the length of the digitized portion in each film set-up on
the digitizing table. -Each individual trace has asterisks inserted
in the computer printout next to the coordinates of the points corres-
ponding to these arrows.

All ‘of the reports in this Volume I contain references con-
cerning particular aspects of the various earthquake records. A
list of these reports and other publications of the Earthquake
Engineering Research Laboratory appears at the back of this issue,
including the EERL Report Number and the Accession Number, with

which they are obtainable from:



National Technical Information Service
U.S. Department of Commerce
Springfield, Virginia 22151.

The records included in the various parts of Volume I appear
subsequently in the same parts of Volumes II, III, and IV, except for
a number of deletions of low amplitude accelerograms in Parts G
through Y. The Volume II reports present corrected digitized data
prepared so that the maximum information over the widest prac-
ticable frequency range is available. Part G of Volume II, Report
No. EERIL, 73-52, coﬁtains in the section entitled '"Current Assessment
of Long Period Errors' a detailed description of the selection of a
long period limit of 8 seconds for all 70- and 35-mm film records,
compared with the standard of approximately 15 sec, as a consequence
primarily of the preparation and digitization techniques used in obtaining

the original data.
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11 -
EARTHQUAKE DATA

The San Fermando, California, Earthquake of February 9, 1971,
0600 PST; epicenter, 34°24,0'N, 118°23.7'W; maximum intensity, XI;

revised magnitude, (M_), 6.4; depth, 13.0 km.
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