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ABSTRACT

This is one of a series of reports presenting Fourier amplitude
spectra for earthquake ground motions and for structural response
accelerations. Volume IV, Part A, Report No. EERL 72-100, included
an introduction summarizing Fourier spectrum techniques in earthquake
engineering as a background to the use of the data. For each earth-
quake accelerogram, two spectrum plots are given - a Fourier ampli-
tude spectfum versus frequency on a linear scale and a log-spectrum,
log-frequency plot. In the series, Fourier amplitude spectra will be
given for all corrected accelerograms, including building response
measurements. The corrected records analyzed in this report,
Volume IV, Part G, appeared in Volume II, Part G, Report No. EERL
73-52. Their uncorrected versions were published in Volume I,

Part G, Report No. EERL 72-20.
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PREFACE TO VOLUME IV, PART G

This report, Volume IV, Part G, Report No. EERL 73-105, is
part of the Volume IV series presénting Fourier spectrum curves cal-
culated from corrected strong-motion accelerograms including measure-
ments in structures as well as at ground sites. We continue here with
records from the San Fernando, California, earthquake of February 9,
1971. The analysis of records from this earthquake appeared first in
Volume IV, Part C, Report No. EERL 73-101, and this report presents
the spectra from the following locations:

Caltech Seismological Laboratory, Pasadena

Caltech Athenaeum, Pasadena

Caltech Millikan Library, Pasadena (2 records)

Caltech Jet Propulsion Laboratory, Pasadena (2 records)

. 611 W. 6th Street, Los Angeles (2 records)
Palmdale Fire Station, Palmdale

. . .

ON U1 W [V

The uncorrected versions of these records appeared in Volume I,
Part G, Report No. EERL 72-20, and the plotted corrected accelerations,
velocities and displacements were included in Volume II, Part G,
Report No. EERL 73-52. These Volume II corrections included a long
period cut-off of 8 seconds for the 70-mm film records in this part
instead of the standard cut-off period of approximately 15 sec. The
results published here reflect this altered low-frequency limit most
clearly in the log—log plots where the Fourier amplitude spectrum in
general commences falling off at .a frequency of 0.125 cps (log f =
-0.90) instead of 0.07 cps (log f = -1.15).

Séveral comments applying to the reports of the Volume IV

series of Fourier spectra are included in the next section.



NOTES ON THE VOLUME IV SERIES

The following iﬁcludes some general background information
describing the Volume IV series.

The series of reports in Volume I present 'uncorrected!
digitized and plotted strong-motion earthquake accelerograph data,
while the series in Volume II present corrected digitized data prepared
so that the maximum information over the widest practicable frequency
range would be available. The corrections include long period filtering
ensuring to the greatest extent possible a uniform type of baseline
adjustment and an instrument correction to account for the high fre-
quency response characteristics of the accelerograph transducer.

The Volume III series presents eérthquake response spectrum
curves calculated from the corrected accelerograms of Volume II,
while the Volume IV series contains Fourier spectra calculated by
the Fast Fourier Transform algorithm. An extensive introduction was
prepared for Volume IV, Part A, Report No. EERL 72-100, where details
of the methods used can be found together with examples of applications
‘to variéus problems of earthquake engineering and strong-motion
seismology. That introduction should also serve as a ba.:sic summary
of background information for users of the data.

Contents of the Various Parts. The specific records whose

"uncorrected' digitized versions appeared in Part A of Volume I are
included subsequently with their analyses in Part A of Volumes II,
III, and IV. This arrangement has been maintained throughout the

whole series. In Part C of Volume IV, Report No. EERL 73-101, we



began the preéentation of Fourier spectra analysis for the unusually
important series of accelerograms obtained during the San Fernando
earthquake of February 9, 1971l. These are expected to be cpncluded
with Part S.  The reports following Part S will continue with the
original selection of approximately one hundred strong-motion records
on which a start was made in Parts A and B.

Component Directions. A description of the component direction

nomenclature for the records was given in Volume II, Part B, Report
No. EERL 72-50. 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., The
direction of true'ground acceleration is opposite to this pendulum
motion. The spectral calculations of Volume IV, however, are con-
cerned with the amplitude spectrum only and the particular component
sense is thus immaterial,

Assessment of Long Period Errors. A separate section in

Volume I1I, Part G, Report No. EERL 73-52, entitled '"Current
Assessment of Long Period Errors'' describes the results of a recent
investigation of long périod displacements calculated from recorded
~accelerations. During the course of this study it became evident that
the procedures for preparation of _70-'mm and, to a lesser extent,
35-mm film records from the San Fernando earthquake of February 9,
1971, introduced spurious excitations at periods close to the duration
of the sectional enlargements. | These effects have been removed from

all of the 70- and 35-mm film records by filtering with a long period



limit of 8 seconds rather than the standard cut-off period of 16

seconds in the Volume II correction procedure. The following list of
Caltech reference numbers indicates thg records from the San Fernando
earthquake included in Volume I, Parts C through S, that have been

processed with the cut-off period of 8 seconds:

Parts G, H, I, K, N, Q, R, S: All records in these parts.
Part J: Records J142 and J145 through J150.

Part L: Records L166, L167, L168; L172 through L175.
Part M: Records MI176, M177, M178; M180 through M184.
Part O: Records 0198 through 0201; 0206, 0208, 0O210.

Part P: Records P231 and P232.

A decision was also made at the same time to eliminate a
number of very low amplitude accelerograms from further processing
(Volume II and on) reflecting the expectation that i;he resulting dis-
placement records will be dominated by noise. Their Caltech reference

numbers are as follows:

H127; 1140; J151, J152; K153 through K156, K161 through

Kl165; 0202, 0203, 0209, O211, O21z; P224 throﬁgh P230.

Description of the Figures and Tables. For each component

in the following pages the Fourier amplitude spectrum is presented
in two forms - a linear plot and a log-log plot. Details concerning
identification are given at the top of each plot. The second line gives
the name, date, and iime of occurrence of the earthquake; the third
line is comprised of two labels, the observation station and the com-

ponent processed. The Roman numeral "IV'' in the first identification



label indicates that the results pertain to the fourth stage of data
processing, i.e., Volume IV of Fourier spectra of accelerogram
records already corrected for baseline adjustment and instrument
response. The letter following the Roman numerals indicates the part
of Volume II to which the processed record belongs. The three digit
number completing the first label is the Caltech Reference Number
for the given earthquake record in Volume I, right-adjusted in a three-
digit numerical field. The second label is a string of three numbers
separated by periods; the first number gives the year in which the
earthquake occurred; the second is the serial number of the record
as it was received at the Caltech Earthquake Engineering Research
Laboratory during that year; and the last number indicates whether

it was a main event or an aftershock (sequentially numbered, the main
event starting from zero). On the linear spectrum plot, the data lying
above the 95 percent confidence level may be considered relevant to
that degree. The spectra have been plotted up to a frequency of

25 cyc/sec on linear and logarithmic scales, corresponding to the

capabilities of the instrumentation and data processing methods used.

Frequency Transfer Functions. This report presents many
spectra of accelerograms recorded simultaneously at different locations
in the same structure, for example, the basement, mid-height, and
roof levels of a tall building. At present it is planned to calculate
frequency transfer functions involving smoothing and calculating the

ratio of two such spectra in supplementary reports.
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EARTHQUAKE DATA

The San Fernando, 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.



REFERENCES (See additional list, page 66)

- (April-May, 1971). "The San Fernando Earthquake,' California
Geology, v. 24, n. 4-5,

- (November, 1971). '"Report of the Los Angeles County Earthquake
Commission, San Fernando Earthquake, February 9, 1971,"
prepared for the lL.os Angeles Board of Supervisors.

- ""The San Fernando Earthquake of February 9, 1971,'" National
Academy of Sciences, Washington, D.C.

Barrows, A. G., et al (1971). "Map of Surface Breaks Resulting from
the San Fernando, California, Earthquake of February 9, 1971,"
California Division of Mines and Geology.

Bolt, B. A. (August, 1972). '"San Fernando Rupture Mechanism and
the Pacoima Strong-Motion Record,' Bull, Seism. Soc. Am.,
v. 62, n. 4, 1053-1061.

Boore, D. M. (October, 1973). '"The Effect of Simple Topography on
Seismic Waves: Implications for the Accelerations Recorded at
Pacoima Dam, San Fernando Valley, California,! Bull. Seism.
Soc. Am., v. 63, n. 5, 1603-1609.

Canitez, N. and M. N. Toksoz (May, 1972). 'Static and Dynamic Study
of Earthquake Source Mechanism: San Fernando Earthquake,"
Journal of Geophysical Research, v. 77, n. 14, 2583-2594,

Division of Geological and Planetary Sciences, California Institute of
Technology (April, 1971). '"Preliminary Seismological and
Geological Studies of the San Fernando, California, Earthquake
of February 9, 1971," Bull. Seism. Soc. Am., v. 61, n. 2, 491-495.

Hanks, T. C. (February, 1974). '"The Faulting Mechanism of the
San Fernando, California, Earthquake,' J. Geophys. Res., v. 79,
In Press. ‘

Housner, G. W. and P. C. Jennings (July-September, 1972). "The San
Fernando California Earthquake,' Earthquake Engineering and
Structural Dynamics, The Journal of the International Association
for Earthquake Engineering, v. 1, n. 1, 5-31.

Hudson, D. E. (December, 1972). '"Local Distribution of Strong Earth-
quake Ground Motions," Bull. Seism. Soc. Am., v. 62, n. 6,
1765-1786.

Mikumo, T. (1973). '"Faulting VProcess of the San Fernando Earthquake
of February 9, 1971 Inferred from Static and Dynamic Near-
Field Displacements,' Bull. Seism. Soc. Am., v. 63, n. 1, 249-269.




-10~

Perez, V. (1973). 'Velocity Response Envelope Spectrum as a Function
of Time, for the Pacoima Dam, San Fernando Earthquake,
February 9, 1971," Bull. Seism. Soc. Am., v. 63, n. 1, 299-313.

Proctor, R. J., R. Crook, Jr., M. H. McKeown, and R. L. Moresco
(June, 1972). '"Relation of Known Faults to Surface Ruptures,
1971 San Fernando Earthquake, Southern California,' Bull.
Geol. Soc. Am., v. 83, 1601-1618.

Scott, R. F. (October, 1973). "The Calculation of Horizontal Accelerations
from Seismoscope Records,' Bull. Seism. Soc. Am., v. 63, n. 5,
1637-1661.

Steinbrugge, K. V., et al (August, 1971). "The San Fernando Earth-
quake, February 9, 1971," Pacific Fire Rating Bureau, 465
California Street, San Francisco, California.

Trifunac, M. D. (June, 1972). 'Stress Estimates for the San Fernando,
California, Earthquake of February 9, 1971: Main Event and
Thirteen Aftershocks,' Bull. Seism. Soc. Am., v. 62, n. 3,
721-750.

Trifunac, M. D. and D. E. Hudson (October, 1971).. "Analysis of the
Pacoima Dam Accelerogram,' Bull. Seism. Soc. Am., V. 61,
n. 5, 1393-1411.

Trifunac, M. D. (February, 1974). "A Three-Dimensional Dislocation
Model for the San Fernando, California, Earthquake of February
9, 1971," Bull. Seism. Soc. Am., v. 64, n. 1, In Press.

U.S. Department of Commerce (March, 1971). "The San Fernando,
California, Earthquake of February 9, 1971," National Bureau
of Standards Report 10556.

U.S. Department of Commerce (December, 1971). 'Engineering Aspects
of the 1971 San Fernando Earthquake,' Building Science Series
40, National Bureau of Standards.

U.S. Geological Survey and the National Oceanic and Atmospheric
Administration. "The San Fernando, California, Earthquake of
February 9, 1971," Geological Survey Professional Paper 733,
(preliminary report).



Page 11 is blank.



SdJ - AIN3NO3Y4

Se Qe St 01 S 1]
(i Bt e ey s S . I A R T T T 717 1T 1T 30
- (834

|
|
* 1

L * ION

. ~ 13A37 IONIOINOD INIMI 66 — — — — — — — — — = — o — = — o .‘ ||||| o€
- LO*—

— -10S

SN I T O T Y TSN T U Y Y N U SO Y Y N NN N YT B T P

MOOS dWOJ  *THO ‘HN30USHd *"887 TWII90T0WSI3S HI31TEI  0°810°IL SOT9Al
1Sd 0080 - ILB1 ‘6 834 IUENOHIHEI OONGENY34 NYS

NOILEY3IT3IIE 40 WNYLI3dS 3ANLIT1dWH HITHNOS

J3S/KHI - HNY1J3dS 30NLITdWH H3I4N0d



: Sd3 - AJN3NO3H4 40 907
4 1 0 -

T T T Tt 1 Tt T T T 1 T T T T [ T 1

~13-

! l i | | 1 I ! | | i I I ] | i |

MOOS dWBD  °TBJ ‘UN30USHJ ‘°8H1 THII90TOWSIIS HI3LWI  0°810°IL SOTOAI
1Sd 0080 - IL61 ‘6 834  IUBNOH1HEI QONUNH3S NUS
NOILEY3T332H 40 WNH1J3dS 30NLITdWHE H3ITHNOA

J3S/HI - WAY1J3dS 30N1I7dWE HIIHNO4 40 907



SdJ - AJN3NO3W4

274 g SI

— 13A37 30NI0IINGI IN3JW3d S8

-14-

] 1 ! | { ] ] | i | l ] { | | I i | | ] | |

001

MOBS dWOJ  "THJ ‘BN30HSHBd ‘8871 WIIS0WWSI3S HI3LTW3  0°810°IL SOI9AIL
1S4 0080 - 1L61 ‘6 834  IUENOHIEEI QONBNY3I4 NGS

NOILBY3IT33IE 40 WNH133dS 3F0NLITTdWE H3IHNOS

002

J3AS/KH] - WNY1J3dS 30NLITdWH Y3THNOd



SdJ - AININDIHL 40 907
Z I 0 I-

— T 1T T 1 Vv T T T | T T Tt T 1 T 1

-15-

] L i i | I I I | [ | I I \ | I |

MOBS dWDJ  *HD ‘BN30WSHd ‘8471 WII90TOWSI3S HI3LWI  0°8I0°IL SOTIAL
. 1Sd 0080 - IL61 ‘6 834 3UYNOHIYHI OONENH34 NHS
NOILUH3T3338 40 WNYLJ3dS 30NLITdWH Y3ITHNOS

J35/H3 - WNYLJI3dS 30NLINGWH H31UN04 30 907



Sc

SdJ - AJIN3ND3H4

-16-

(174 2] 01 S oo
o LI | { i | | i { | | { a
, __
- F HOt
ﬁ_
i | .
— 13A37 3ON0INOD INBIHIE 66 = — = = — — — — — — — — — — — — — — —~ —H - 1 - —
v ;
— -0€
IS N NN NN SRR NN N SN NN SUN SUN SNUN NN AU N S N S R R R | | Oh

*TI8] ‘UN30HSHd ‘887 TWHII90T0WSIIS H3I3LTWI  0°8I0°IL SO0T9AIL
1Sd 0080 - IL81 ‘6 834  3UHNOHIYHI QONUNY3d NUS

NOILEBHIN330d 40 WNH133d4S 30NLITdWH HITHNOS

NMOO dWO3J

J3S/H] — RNYLJ3dS J0NLINWE H3ITHNOJ



SdJ - AIN3NOIH4 40 967
4 ! 0 S

T T 1T 1 T 1 1t T 1 T 1T T Tt [ 71 1

-l7-

_‘ \ l I | | [ i i [ I t L I | | |

NMGO dWDJ  °1BD ‘UN30OBSBd *847 THII90TOWSI3S HI3LWI  0°8I0°IL SOI9AI
1Sd 0090 - IL61 ‘6 834 3UHNOH1IWEI OONENH34 NUS

NOIL1BH3IT3JI8 40 WNHL33dS 30NLINdWHE HITHNOS

J3S/H] - WNY133dS 30NLINdWY H3ATdNRd J0 901



-18-

74

oz

SdJ - AIN3ND3dd
S 01

13A37 30N30IMOJ IN3JY3d S6

| | l l ]

i I L ] ! | I |

01

174

o€

Oh

0S

300N dW@J

‘783 ‘BN30HSHd “WN3BN3HLE HJI3176J.
1Sd 0080 - IL6T ‘6 83d 3IUUNOHIHHI OONGENH3I4 NGS
NOILBHITIIIE 40 WNHII3dS 3ANLITTdWE H3THNOS

0°610°IL LOT9AI

09

J3AS/H] - WNHL1J3dS 30NLITdWY H3IdNed



“19-

SdJ - AJNIND3H4 40 9071
1 0 I-

7 Fr T T T T T T T T T 1

l | i I | L1 I L i | | _

300N dWOJ 714D “BN3aHSHd .znumzmzwm HJ317H)  O°610°IL LOT9AI
1Sd 0080 - IL6T ‘6 834 3UENOHLIHY3 OONGNH34 NOS
NOGIL1BH3IT3IIE 40 WNH1334S 30NLITdWE H3THNOJ

J3S/H) - RNH1J3dS 30NLINdWY Y3IHN0d4 40 907



-20-

SZ

Sd) - AJN3NO3d4
0c ST ot S

YA IONIOLNGD INBWHI 66 — — — — — — — — — — — — = — = = — - = — — — — = o

i

| | ] | | I l I l i I l 1 ] 1 i | I l | | I

ot

0c

8]

On

0S

0s

oL

08

06

06N dWOD  THD “HN3OUSHA ‘WN3UNIHLE HO3LTHD  0°610°TL LOTSAI
1Sd 0090 - IL61 ‘B 834  3INUCUNOHLIYEI QONUNHId NIS

NOI1UH3N3328 40 WNY1J3dS 30NLINdWE H3ITHNGS

J3S/HI - RNYLJ3dS 30N1INdWH Y3IdNGd



-21-

SdJ - AIN3NO3H4 40 907

i

1 1 T T T | T T T T ] 1

I | 1 I l ] | 1 L1 | 1 l

306N mzou,. "8 “UN30USHd ‘WN3BN3HIB HJ3LWW3 0°610° 1L LOISAIL
1Sd 0080 - ILB1 ‘6 834 - 3UHNOHIYH3 OONUNY3d NHS
NOT1BH3IT3JI8 40 WNHLII34S F0NLITdWH HITHNOA

J3S/WJ - WNHLJ3dS 30NLITdWY H3THND4 40 907



SdJ ~ AJN3NO3dd

-22-
|
B

| 13A37 3ONIOIMNOD INBII 668 — — — — — — — — — — — = — — - - — - — — — — — —

| | | l | | l | I l I i | I ] ] | | { { i

J oz

NMOO dWOJ "B *UNIOUSHA ‘ WNFENIHLE HI3LTBD 0°610°IL LOTOAI
1Sd 0090 ~- ILBT ‘6 834  3IULNOHIHE3 QONGNY3S NES

NOI1BH3T3308 40 WNY1J3dS 30NLI7dWE H3ITHNO4

J3S/KWI —~ WNYLJ3dS 30NLITdWY Y314N04



SdJ - AJIN3NO3H4 40 907
4 I ; : 0 : _ I-

— v T ¥t [ T 1T T T 1T T T 1T T T 1

-23-

I T R A N R S N T N T N N I

1

NMOO dWOD 783 *HN3OUSHJ ‘WNILNIHLIH HI3LHD  0°610°IL LOTIAI
1Sd 0080 - IL61 ‘6 834  3UBNOHIHE3 OONGNH34 NUS
NOILBH3IN3IIE 40 WNY1J33d4S 30NLITdWE H3THNOA

J35/W] ~ WNY1J3dS 30NLITdWH H314N04 40 907



-24-

SdJ = AIN3ND3H4

. J3AITIONIOINDD INBWMId 66 — — — - — — — = = — - — —— — — — — —

] | L i 1 i 1 { | { l { { I | i { | l L |

| |

00t

300N dW0D "D “‘HN30HSUd ‘INIWISHA ‘AUGHEINT NUMITIUW HI3LWI  0°220° 1L
164 0090 - IL61 ‘6 834  3INUNOHIYE3 OONSNH3I4 NUS

NOILBH3T3208 40 WNHLJ34S 30NLINdWE Y3IHNO4

8019AI

0oc

J3S/HI ~ WNH133dS 30NLINAWYE H3ATHNOA



Sd3 - AJIN3NO3H4 40 907
Z [ 0 I-

T T T T T T T T T T [ T T 1

-25-

1 | | i | l I I L | L ! L I | L1 ]

300N dW@J "D ‘BN30ESEd “ INIWISHE “AHUYBITT NBMITTIW HI3LWI 0°220°IL B8OI9AI
1S4 0080 - IL61 ‘B 834 - 3IUENOHLIHEI OONUNY3Id NYS
NOI1BHIT3JIIE8 40 WNH133dS 30N1I71dWHE H3ITHNOJ

J35/H] ~ WNHY1J3dS 3J0NLINdWY H3IdNed 40 907



SdJ ~ AJN3INO3H4

SZ 0z S - 01 - S

— 13437 30N30I4NDD INIOM3d S8

~26-

______._________m._____-

306N dWOJ  *HD ‘BNI0ESHJ ¢ INIW3ISHE ‘AHGYEIT NBMITIIW HI3LWI  0°220°IL BOTJAI
1S4 0090 - ILB1 ‘6 834  3IUCNOH1IHEI QONGNHIJ NUS
NOT1BH332Jd 40 WNY1J3dS 30NLITdWE Y3THNOS

002

0ol

J38/HD ~ WNBLD3dS JONLITdWY Y3TYN0A



Sd7 - AJN3ND3Y4 40 901

T Tt T [ T T T T [ T T T T T T T T 1

-27-

0 I- Z-

R N NUNN DO NN NN SR NN N (LN S SIS NN S RUNNY SR SR S|
306N dWO3  "TH] ‘UN30HSHd ‘ INIW3SHE ‘ AHBYEIN zmxHJJHz H33163 0°220° 1L 8O0I9AL
1Sd 0080 -~ 1461 ‘6 834 3UHNOHLHB3 OONGNY3d NUS
NOT18H313338 40 WNYL33d4S 30NLITdWHE H3ITHNOS

J35/H] - WNYLJ3dS 30N1I7dWH HITHNRL 40 907



=74

-28-

AR A0S0 AR saauny 1 I i 1 i i I I 1 I |

SdJ - AIN3INO3HL

0z S 01 S
I

73A37 IINIOLANGD IN3DHId 56

1 | | I | 1 | i { { 1 I 1 { | | 1 | 1 { { | {

NMOO dW@3  °TBD ‘BN30USHJ ‘INJW3SHE ‘AHBHEITT NEMITIIW HI3LWI
184 0090 - 1L61 ‘6 834  3ULNOHIHYI QONGNY33 NGS
NOILHH3T3008 40 WNH1D034S 30NLINdWH H3IHNO4

0°220° 1L 80T9Al

J35/H] — WNY1J3dS 30NLITdWY HATHNOL



-29-

SdJ - AININDIH4 40 907
( ; 0 I- Z-

— Tt 7 T t T T 1 T T T T [ T T T 1 e-

[N Y N SN S S SO S Iy S S Y Y SN S M P

NMOO dWGD  *THD ‘BNIOHSHJ ‘ANBWISHE ‘AHBYAIT NEMITIW HI3LTHI 0°220° 1L B8OI9AI
1Sd 0080 - [L61 ‘6 834  CNOHLIEEI QONENHI4 NUS
NOI1EY3T3II8 40 WNH133d4S 30NLITNdWH H3ITHNOA

J3S/H] — HNY1J3dS 3ONLITdWY H3IHN04 40 907



=74

SdJ - AININO3H4
0c S1 Q1

-30-

T T T T T T

T3A37 IONTOLANGD INBWII S6 — — — — — — — — — — — = - — -

| | |

| | ] { ] ] | l { ] l l | | |

1001

1noe

00h

00S

008

ooL

300N dWQJ

"53] ‘UN30HSHL ‘HOOTd HIOT “AHBHEIT NEMITIIW HJ3LTHD
1Sd 0080 - 1461 ‘6 834  3MUNOH1HWE3 QONBNY3d NUS
NOILBH3T3I38 40 WNY133dS 3aNLITdWE H3THNOS

0°€20" 1L 6019AI

008

0oz -

J3S/W] ~ WNYLJ3dS 30NLINdWH H3ATHNOJ



Sd3 -~ AONINO3H4 40 907
0 I- ¢-
S Y L EN N R N S N B -

-31-

| ] | | f | | | i | 1 ! I [ | i [ [ 1 "
300N dWQD *THD ‘UN3OHSHd ‘HO0Td HIOT “AHBHAIT NBMITIIW HJI31H] 0°€20° 1L B0T19AI

1S6d 0090 - 1L61 “6 834 = 3UBNDHIYEI QONUNY3d NUS

NOILBY3IN3AJIE 40 WNY133dS 3aNLITdWE H3IHNOS

J3S/W] - WNYL1J3dS 30NLINdWYE H31dn0d 40 907



Sdl — AIN3NO3H4
514 02 ST 01l S

-32~

| | l ] l l i l l ] i I | l | ! | | 1 I i | |

0001

7B ‘BNIOUSHd ‘HO0d HIOT “AUBHEIT NBYITIIW HIO3L D
1Sd 0090 - 1L61 ‘6 834  IUENOHLIYHB3 QONGNY3d NYS

NOTIHHIT3JE 40 WNY133d4S 3ANLITdWY H3THNOA

J06N dWB3J

0°€20° 1L 60I9AL

000¢

J3S/HI - WNHLJ3dS 30NLITdWY Y3ITHN04



SdJ — AJN3INO3H4 40 907
g I- Z-
N B R S E B R -

-33-

I I ! { | _ ! ! ! | L L | I [ I ! B
JOBN dWOD " HJ ‘BN30HSHd ‘HOOT4 HIQT AHHYHEITT NBMITIW HJI318J3 0°E20° 1L 6019AI

1Sd 0090 - IL61 ‘6 834 3IMENOHIYUYEI QONGENYId WS

NOILIEHITADIE 40 WNY123dS 3aNLITdWY H3THNOS

J3IS/W] ~ KNYL1J3dS 30NLINdWY YITHNO4 40 907



~34-

S¢ 0Z

SdJ —~ AIN3NO3H4
S ]

4111‘11.‘31‘1 3”« —

— 13A37 FINIAIMOI IN3IYIJ S6

—

| ] | | | | | | | | ] | | ]

0t

0¢

-108

oL

NMOO JWOJ

*HJ ‘UN30ESHd ‘HEOT4 HIO0T “AHBHESITT NSMITIW HI3LTED

i1Sd 0030 - I1L61 ‘B 834  3MBNOH1HH3 QONBNH34 NUS
NOILBY3T30I8 40 WNY133dS 30N1I71dWH H3ITHNOS

0°E20° 1L 60T9AL

J3S/WI — WNH133dS 30NLINdWY H3THNO4



-35.

SdJ — AJN3IND3H4 40 907
1 0 1-

I

l }

A I L O B

I | | I t ! | ! _ I _ |

1] |

NHOO dWRJ

"8 ‘UN3I0USHL ‘HOOT4 HIOT AHBHEITT NEMITIIW HJ3LWD
1Sd 0080 - 1461 ‘6 834  3MBNOHIHEI QONKNH34 NUS

NOIL1HITIO 40 WNHL1J3dS 30NLITdWE H3ITHNOS

0°E20° 1L 8019AI

J3AS/H] — HWNYLJ3dS 30NLITdWY H3IHNE4 40 907



-36-

SdJ — AJN3NO3H4

G2 0c 1] 0t S oo
TTT"F vl
[ 3A37 JONFOIN0D INIDHI 86 @ — — — — — — — — = o — — — + H —
- 001
[N N SO RN T TR T Y U N NS AN Y A O N RS N NN SO 002
3286 J4KWOJ "] ‘OUN3OHSHd ¢ INIW3SHE ‘887 NOISTINdOHd L13r 0°ZE0°TIL OTI9AI

1Sd 0080 - IL61 ‘6 834  3MBNOHIHE3 OONUNH3d NOS
NOTL1BY3T3JI8 40 WNH133dS 30NLITdWE H3THNOA

J3S/W] ~ WNHLJ3dS 30NLITdWY H3I¥N04



SdJd — AJIN3NO3H4 40 907

4 1 0 I- Z-
T T T [ T T T T [ T T T T [ T T T 1 ¢-

-37-

[ ! | I | I ! 1 | ! | l I { I 1 I I e
3285 dWBD  "HD ‘UNIOHSHL ‘ INIWISHE 887 NOISTINdQYd 13 O0°2E0°IL OTI9AL
1S6d 0090 - 1461 ‘6 834  3UBNOHLHE3 OQONONYH34 NES
NOI1HH3T13008 40 WNY1D23dS 30NLITdWH H3THNO4

J35/KW] ~ KWNY1J3dS 30NLITdWY H3THN0d 40 960



~-38-

=74

Yo

0Z

Sdl — AJN3NO3Hd

T3AIT IONIOLNOY INFWII 66 — — — — — — — — — — — — — = — — — — — - — + 1

] i | | ] | 1 1 I 1 { l 1 | | |

11

0t

0¢

o€

Oh

0s

0s

M80S dK0J

‘78I ‘UN3OBSH ‘ IN3W3SH8 “*8B7 NOISTNdOHd 13 0°2E0°IL OTI9AI
1Sd 0090 - IL61 ‘6 834 3UBNOHIYEI OQONSNH34 NES

NOI1BHIT33IIE 40 WNY133dS 30NLITdWH H3THNOS

oL

J3S/H] ~ HNYLJ3dS 30NLITdWY Y3I4Ne4d



-39.

SdJ — AJN3ND3H4 30 907
I 0 . I-

v T T T [ T T T T [ T T 1

| i

| I { f L | { L I | | [ !

M80S dW@J

"¥2 ‘UN30HSHJ ‘ INJWISHE ‘867 NDISTINOHd 13  0°2€0°IL OIT9AI
1Sd 0080 - IL61 “6 834 - 3UCNOHIYUE3 QONUNY3d NUS
NOIL1BH3IT3238 40 WNY133dS 30NLI1dWE HY3IHNO4

JBS/HJ = WNY133dS J0NLITdWE H3IHNE4 40 9071



-40-

S¢

14

Sd3 — AJN3NO3Hd
S 0l

P Jorerdin o oA R AP b oh I

13437 3NI0LMNET INIIHId 56

| ] | | | l i

T 7 T 1 1

L1t ¢ -+ v ¢ ) F |

1]¢

114

o€

Oh

0s

0s

oL

08

NHOO dWRJ
1Sd

*TH] ‘BN30HSHd “ INJW3SEE ‘857 NOISTNJdQHd 13r

0090 - IL61 ‘6 834 3UUNDHIHE3 QONDNY3Id NHS

NOI1BHIN3338 40 WNH133dS 30NLIT1dWE H3THNOA

0°Ze0° 1L OTI9AI

J3S/W] - WNYLJ3dS 30NLITdWY HITYNO4



SdJ — AJININQ3H4 4O 967
4 ! 0 1=

T T T 1 T T T | T T T T T 1

-41-

I I | 1 | ! i I i [ l [ f l | l

| ]

NMOO dWBD  “7HD ‘UN3IOBSHd ‘ IN3W3SHE ‘°8B7 NOISINdQHd 13r 0°Z2E0°IL
1S4 0090 - ILB1 ‘6 834  3IUBNOHIYE3 OONGENY3d NS

NOIL1BH3T3IIY 40 WNY1I3dS 3ANLINdWH H3THNGL

OTIOAI

J3S/HI ~ WNY133dS 30NLITdWE HATHNO4 40 907



S2

SdJ - AJIN3NO3H4

-42-

1 ] | ] ] ] | ] | ] 1 | J | ] ] | | | 1 ] l i |

00t

00¢

00€

00f

00S

008

0oL

008

006

328S dKOD "] ‘HN30ESHd ‘HOBTd HIS CT8WT NOISTNdOYd 13 0°T1E0° 1L TTISAL
1Sd 0080 - 1461 ‘6 834  3IUCNDHIYEI OONGNYEd NJS

NOILBY3T3038 40 WNY133dS 3aNLITdWE Y3IHNO4

000t

J3S/WI - WNY1J3dS JANLITWY HATHNOS



Sd3 - AJN3NB3Y4 40 907
0 I- ¢
NS I N B N RN I B e R m—

_43-

l | | I | L | I L _ [ | | i _ L I I | a
3¢8S dWEJ "I “UN30ISHEd ‘HEOTd HIB ‘"84T NDISTINOHd L13r  0'IE0'1L  T1I9Al
1Sd 0090 - TL6T ‘6 834 3IUUNOHIYHEI QONYNY3d NUS .
NOILBY3ITN3338 40 WNY133dS 30NLITdWE Y3IHNOd

J3AS/HI — HNY1J3dS 30NLITdWE Y3ITHN04 40 997



S Q¢

Sd3 - AININO3H4
S{ ot : S

— T13A37 30N30[4NDJ IN3DY3d S6

-44 -

| I | | I R |

T YR

| | ] | I i i i i I | ] I

|

]

00t

00¢

MBOS dWOD
1Sd

‘D ‘BNIOHSHd ‘HODTd HIE ‘"85 NOISTNJOHd 130

0°1EC* 1L

00S0 ~ 461 ‘6 834  3IUUNDHIYYI OONGNY3d NIS

NOTLHYIT3IIY 40 WNHLD34S 30NLITdWE Y3THN04

TTE9AI

00E

J3S/HI — WNY1I3dS 3ANLITdWY Y3Idnod



Sdd - AJN3INO3HL 40 907
4 [ 1] [-

N R R R L e B R

-45.

L | I L | | | \ \ { L I | | | 1

|

| i £

MBOS dW@I K ‘UN3OHSHd ‘HOBT4 H1B * 847 NOISTINHOYd 13r  0°Ie0' 1L
18d 0080 - IL61 ‘6 834  3INENOHIYE3 QONGNY3d NdS

NOILHH3T3008 40 WNYLJ34S 30NLINdWE H3ITHNO4

[TI9AI

J3S/HI — HWNH1J3dS 30NLINdWY Y31dned 40 907



-46-

Sd3 - AJN3NO3H4

1S4 00S0 - ILB1 ‘6 834 3UCNOHIYE3 QONKNY3d NJS
NOILHYITIOIE J0 WNYLJI3dS 30NLITTdWH Y3IHNOJ

=4 0c ‘ Sl 01 S oo
M Rt mags iy e R o Ty L YO S Y WAPR — T T T
| 3ATTIONOINOI NI 6 — — — — — — — o —— — — — — — — — | é HEi - - - - -
L 43A37 30NIOIN0D L - | 3001
— —00¢
Ll gge
NMDO dWOD  °TdD ‘HN3IOYUSHd “HODT4 HIE **8H1 NOISTNdOHd 13  0°1E0' 1L III9AI

J3S/KJ - WNY1J3dS 30NLITdWY d31dned



-47-

Sd3 — AJN3NO3H4 48 907
{ 0 [~

1 T T | T T T T T 1

| |

| S S SR S R R R D R

NMBO dWBJ

"3 ‘UN3I0ESYd ‘HOOT4 HI6 ‘'8U7 NOISTNdDHd 13 0°IED' 1L
1Sd 0080 - IL61 ‘6 834 3UCNOHLIYYI QONUNY3Id NUS
NOILBH3IT333Y 40 WNY133dS 30NLITdWE Y31HNOS

TTT9AI

J35/WJ — WNY1J3dS 30NLITdWY Y3THN04 40 901



-48-~

S¢_

SdJ - AJN3NO3HS
oc St ot S

e S s Ly L ey Ly I | ] ! ! | !

TT3A37 FINI0LNOD INIJHId S6

! i l l | i ] i ] | I i i ] l I ] I I I i 1 I

]

0¢

Oh

0s

0s

oL

MZSN dKOD  'TH] ‘STTIONG SO < IN3WISHA ¢ 133HIS HIXIS LS3M T8  0°BEQ"IL <C1T9AI
1Sd 0090 - IL61 ‘6 834  IWENDHIYYI OONGNHId NUS
NOTLHH3T300d 40 WNYLJ3dS 30NLITIdWE H3I€Nod

o

J35/W) - WNY1J3dS 30NLITdWY YaTHNo4



-49.

Sd3 - AJN3ING3H4 40 907
{ 0 I-

|

T T T T T T T T T T

i 1

\ | L L L \ L 1 [ | | | L \ |

MZSN dK@I

'IdI ¢SITIONY SO ANIWISHY ‘13FHIS HIXIS LS3M 118 0°BEQ"IL CII9AI
iSd 0090 - IL61 “6 834  3UUNOHIYEI OONGENY3d NYS

NOILBHITIOIE 40 WNYLI3dS 3ANLITTdWE H3ITHNO A

JAS/HI — RNH1J3dS 30NLINdWY Y314n04 40 901



-50-

SdJ - AJN3NO3H4

TIATTIONIOIHOI INTWII 6 — — — — — — — — — — — — — — — — — — — — — — — — —

d8eN dWAJ

"TH3 ‘SITIONY SOT “AINIWISHE “133YLS HIXIS L1S3IM 118 0°BED°IL ZIT9AI
1Sd 0080 - ILB1 ‘6 834  3UENOHIHE3 QONENH3I4 NYS

NOI1BH3T1333d 40 WNY133dS 30NLITdWE H3THNOA

J35/H] — WNH1J3dS 3ANLITdRY H31HN0d



Sd3 - AJN3INO3H4 40 907
[ 0 I-

-51-

1 T T | T T T T T T T T T [ T T 1

[ N T R R SN N U SR P N R | | | L1

I8EN dWEBI  'TIB] “S3INIONY SO “IN3WISHE ‘ L33HLS HIXIS 1S3IM TI9 0°BEQ'TL 2ZTI9AI
1Sd 0090 - IL61 ‘6 834  3IUCNOHIYEI OONUNY3Id NYS
NOI18H3ITI3IE 40 WNHLIJ3d4S 3ANLIT1dWE Y3IWNed

J35/W3 - WNYLI3dS J0NLINdWY H318N0d4 40 907




SdJ - AJN3INO3H4

Se 0c : S 01 S oo
D0 B stRil B WA I | | l i I 1 | 1L | |

TIATTIONFOLWNBI INIWI 66 — — — — — — — — — — — — — — — — b — — — — — -+ + 4 0¢c

-52 -

RN N N NN [N N SN I Y N [ TN U T S N SO Y N N N PP
NMOO dWE3  '7IH] “SITIING SO INIWISHE 133HIS HIXIS 1S3aM 118 0°BEQ'IL ZIT9AL
1Sd 0090 - IL81 ‘6 834 3IUBNODHIHYI OONGSNH3d NGS
NOIL1BH3T3038 40 WNYLJ3dS 30NLIdWE H3ITHNGS

J3S/WJ — KNY1J3dS 3aNLITdWY H3THN04



SdJ - AJN3INO3Hd 40 907
(4 { 0 I-

| 1 | 1 | | 1 | 1 | | | 1 I { 1

-53.

L I | | | [ | L I | | { | | | |

{

|

NMOO dWQJ3 ‘5D “S3TIONG SOT “INIWISHE ¢ L3FHLS HIXIS L1S3M TI8  O°BEQ'IL CII9AI

1Sd 00S0 - IL61 ‘6 834  3NUNOHIHEI QONYNY3d NJS
NOILEH3T3008 40 WNH1J3d4S 30NLINdWY H3ITHNOA

, J38/KH] — WNY1J3dS J0NLITdWY H3T4NR4 40 907



-54_

S¢

Sd43 - AJN3INO3H4

J3A3T JINIOIMN0] INBMI S6 — — — = — = = — = — — — — — — — — — — — - — — — — — 001

I ] I | | l | | ] | I l i 1 l | ] ] |

1100¢

100€

g.oon

100S

009

| i I i ] 00L

38EN dWOJ "W ‘SITIING SO ‘HODTd ONCh “133WLS HIXIS 1S3M 118
1Sd 0080 - 1L61 ‘6 834 3IUYNOHLIHEI OONGSNH3I4 NUS

NOILBYI T3 40 WNH133dS 30NLITIdWE H3I1HWN0d

0°0R0* TL ETITAI

J3S/W] - KNYLJ3AdS IANLITdWY H314N04



SdJ - AJN3NO3H4 49 907
¢ [ 0 -

L L L I

-55-

| L i 1 | I l ] | | i i | 1 |

] ] {

38EN NI "TIB] “S3N39NY SOT *HO0Td ONCSh *133HLS HAXIS 1S3M 1I9
164 0080 - 1461 ‘6 834  IAMUNDHIYHEE OONUNY3d NUS

NOI1BH3T3038 40 WNY1J3dS 30NLIdWH HY314€Ned

0'0h0" IL  ETI9AI

J3AS/WI - WNYL1J3dS 30NLITdWY Y31dNRd4 40 907



-56-

Sdd - AJN3IND3HL

G2 0c Sl 01 S oo
| R RN BN RN ICR N R I NN S A RN N M SRR ERSAS a0 i 1
— J3ATTINIOINDD INBHI 86 — — — — = = = — — - — - — +
— 1001
— 1100C
— +00¢E
NN S Y Y S S A Y U S R N N T T Y 19 %

MZSN dWB3  "TH] “S3T3ING SO ‘4004 ONCh “133HLS HIXIS 1S3M 119  Q°OR0"IL ETT9AI
1Sd 0090 - ILB1 ‘6 834 3IUCNDHLIHYI OONGINY34 NOS

NOILGHIT33oE 40 WNYL1J334S 30NLITTdWE H3THNOJ

J3S/HI - HNY1J3d4S 30NLINdWY H3T€ne4



Sd43 — AJN3NO3H4 40 907
[4 [ 0 [-

T T L L L

-57~

| { | L1 \ | \ L | | L | | |

| L |

|

MCSN dWBJ  "THJ “S3TIING SOT ‘HODTd ONCh “133WLS HIXIS 1S3M TI9
i1Sd 0080 - [L61 ‘6 834 3IUGNODHIHYI QONGNY3d NGS

NOI1BHIN3338 40 WNYL133dS 30NLITdWE H3THNOS

0°Ch0"IL EITIAI

J3S/KI - HWNYL1J3dS 30NLITdWY H3ATdN04 40 907



-58-

Sd43 - AJN3NO3H4

=74 0c St ] S oo
T T T T T T . : 1. 1 T T T [ 1
— 73A37 INIOIND3 INBHId S @ — — — — — — — — — — — — — - — — - — — — — — [ — —
— —001
SRR RS WU RN NN [N O AN A I T Y S S U AU S IS NS SN U I S 1Y,

NMOO dWOJ  “7H] “S3T3ONd SO7 “HEDT4 ONZh “133YLS HIXIS 1S3M 118 00RO IL ETIOAI

1Sd 0090 - 1461 ‘6 834  3MCNOHIHGE3 QONGSNY3d NdS
NOILBY3T3038 40 WNY133d4S 30NLITdWHE H3THNOA

J3S/W] — KNY1J3dS 30NLITdRWY H3THNOA



_59-

SdJ - AJN3INO3H4 40 907
{ 0 | S

]

i I

e e e T AL B E

| | | | L [ | i | l \ |

| i i

|

NMOO dK0O3J

*T6Y ‘SITIING SOT ‘HEDT4 ONCh ‘133WLS HIXIS IS3M 118
1Sd 0080 - IL61 ‘6 834  3IUUNOHIHEE GONGNYI4 NJS

NOILEY313338 40 WNY133d4S 30N1I71dWE H3THNGA

0°0R0° T4  ETTIAI

J3S/HY — WNY1J3dS 30NLITdWH H3IHNed 40 907



SdJ - AJN3INO3Hd
=74 0c Sl 1] S

] | R DA - AR T Tl o Ay ; l 1 | | I | 1 | |

- 93437 3ONIOIMOD INFWI 6 — — — — — — — — = — — — — — — — — — — — - = —I--

~-60-

[ N AR DR S NN NS AU NN A NN NN SUNN SR NN S DU S N S S —

001

3098 dWO3  *THI ‘I WOKIEd ‘WO0Y 399HOLS ‘NOLIBLS 3IHIJ IWAWTIEd  O0°RSO°IL  RITIAI
1Sd 0090 - IL61 ‘6 834  3UdNOHIYEI QONDNY3d NS
NOILBH3T3008 40 WNYLJ33dS 3ANLINdWH H31€N04

11474

J3S/WI - WNY133dS 30NLITdHWY H3ATHN0d



SdJ ~ AJN3IND3H4 4O 907
4 1 0 I-

T T T 7 T T 1 T | T T T 1 [ T T 1

-61-

L | | L | | { { | | I L i I | | | |

3098 dWO3 ‘I ‘IHONTHL ‘WOOYH 395HOLS ‘NOILYLS 3IHI4 FWAKTd O HSO0°IL  hITIAL
1Sd 0090 - IL61 ‘6 834 3UUNDHIYEI OONGNHId NdS

NOILYH3IT330d 40 WNYLJ3dS 30NLINdWY H3T1HN04

J3S/H] — WNHLJ3dS 30NLITdWY H3T4N04 40 907



-62-

Se

T3ATT IONFAIMNOI INFWI S6 — — — — — — — — — — — — — — — — — — — — — — (= — i

| 1 i ]

SdJ - AJN3NO3Y4

(04 Sl 1] S

| I 1 | | | | | |

l | I 1 l ] | l I | l I | I | I l I |

1]

0¢

0g

Oh

0S

0S

oL

08

MOES dW@J

T8I ‘3ITHOKTHd ‘WOOY 300HOLS NDILYLS 3JHI4d 3WaWHd  0°HI0*[L  HITIAL
1Sd 0080 - I461 ‘6 834  3UCNDHIYHEI QONINH3Id NAS

NOTLIBHIN33JIE 40 WNYL33dS 3aNLIT1dWE H3THNOA

06

J3S/HY - KWNYLJ3dS IANLITdWY H3THN04



-63-

SdJ - AIN3NO3H4 40 IO
[ g I-

— T T v T T [ T T T T T T T 1

| 1

[ | | i i L | | | L 1 | | | l

MOES dWO3J

*HI ‘I AW TEL ‘WOOY FIHHOLS NOILHLS FWId FHAKTEd  O0°HSO°EL  hITSAI
1Sd 0090 - IL61 ‘6 834  3yUNOHIYGEI OONSNY3d NS

NOT1EH313338 40 WNY133dS 30NLINdWY H3THNOA

J3S/HT — HOHLJ3dS 3aNLINdWY H314n@d 40 901



-64-

SdJ - AJNINOIHL
Se 074 ST 1]

T v vy ] [ i I 1 | | | I i I ] | i |

- q3A37 ONIOINOD INBWII 6 — — — — — — — — — — — — — — — — — — — —

e

I | | | [ i I J i i I I 1 | | I I ]

|

1]

0¢

1>

Oh

0s

08

NMOO dWO2 "I ‘IHaNTHd ‘WOOY 39dHDLS ‘NDIIHLS 3HI4 IWAWTHd  0°HS0°[L hITIAI

184 0080 ~ [L61 “6 834  3IUUNOHIYYI OONONY3d NS
NOI18Y313338 40 WNY1J3dS 3ANLITTdWH H3THNOA

oL

J3S/W] — KNYLJ3dS 30NLITNdWY Y3Idned



-65-

SdJ - AJN3NO3H4 40 907
[ 4] I- [

T T T [ T T T T [ T T T T [ T T T 1 e-

I | L L | \ | I l | | { | [ i | ] l L g

NMDO dWQJ  "TI83 “3FWAWTEd “WOOH 395HOLS *NDILYLS 34Id FT60RTBd  O0°HSO° 1L RIT9AI
1Sd 0090 - IL61 ‘6 834  3IUUNOHIHGI OONUNY3d NdS

NOILBYITI0E 40 WNYL33dS JANLITdWE H3ITHNG

J3S/HI - WNYLJ3AdS I0NLITIHY H31HN04 Jo 907



-66-

California Institute of Technology
Earthquake Engineering Research Laboratory

The following reports of the Earthquake Engineering Research Laboratory
from 1970 on can be obtained from the National Technical Information
Service, Springfield, Virginia 22151:

EERL 70-20 Strong-Motion Earthquake Accelerograms - PB-187 847
Digitized and Plotted Data (Vol.I, Part A)
EERL 70-21 i " (Vol.I, Part B) PB-196 823
EERL 71-20 " " (Vol.I, Part C) PB-204 364
EERL 71-21 " " (Vol.1I, Part D) PB-208 529
EERL 71-22 H " (Vol.I, Part E) PB-209 749
EERL 71-23 H " (Vol.1, Part F) PB-210619
EERL 72-20 " i (Vol.I, Part G) PB-211 357
EERL 72-21 " " (Vol.I, Part H) PB-211 781
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