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SUMMARY

This data report serves three purposes: the documentation of digital
magnetic tapes containing the results of processing the USGS strong-motion
data from the Imperial Valley earthquake of October 15, 1979, the reproduction
of the more important graphical results, and the documentation of a tape
containing digital recordings from the Northern Baja California strong-motion
array.

The Imperial Valley earthquake of October 15, 1979 was instrumentally
located on the Imperial fault approximately 25 km southeast of E1 Centro,
California. This epicenter location is approximately 16 km further to the
southeast than that of the 1940 Imperial Valley earthquake. The following

parameters are for the mainshock (from CIT/USGS):

Origin time: 23:16:54.50, 150CT79 (UTC)
Epicenter: 32.63N, 115.33W

Focal depth: 12 km

Magnitude: ML = 6.6

A U.S.G.S. Professional Paper on the Imperial Valley earthquake is in
preparation. One contribution (Matthiesen and Porcella, 1980) contains a
summary of the strong-motion data recorded during the main event and
aftershocks. A preliminiary version (Porcella and Matthiesen, 1979) of this
contribution summarized the data from the near-in strong-motion accelerograph
stations operated by the U.S. Geological Survey in the Imperial Valley of
California. It contains tables of the operational stations within a radius of
about 150 km of the epicenter and of the records from those accelerographs

that triggered. It also contains reproductions of these records.



This data report is a follow-up of the Porcella and Matthiesen (1979)
preliminary summary. Of the thirty mainshock accelerogram recordings from the
U.5.G.S. network in the Imperial Valley, twenty-two of the 70-mm film records
have been chosen for digitization, omitting the low amplitude records with
epicentral distances greater than 60 km. Processing has been carried out on
the sixty-six components for (a) uncorrected acceleration; (b) corrected
acceleration, velocity and displacement; and (c) response spectra. These
results are available on two magnetic tapes, briefly named IV, available from
Environmental Data and Information Service, NOAA, Boulder, Colorado, 80302,
phone (303) 499-1000, extension 6473. This report provides computer plots of
the data contained on the tapes. We also include the log-log plots of the
Fourier amplitude spectra, calculated by the FFT algorithm.

Additional details on the stations and records are easily accessible on
the Strong-Motion Information Retrieval System, via interactive keyboard
terminal, phone (415) 329-8600 (Converse, 1978).

Documentation of a tape provided by J. Brune, U.C. San Diego containing
the seven digital recordings from the Northern Baja California strong-motion
array is included in Appendix 3. A description of the tape contents and
format, and reproductions of the computer plots of the records is taken
directly from Brune and others (1980), where a preliminary description of
these data can be found. Copies of the tape are available from EDIS (see
address above). The data on this tape will be processed using the techniques
that produce the plots in this report, and a tape containing this processed
data will be made available from EDIS. We appreciate the opportunity to make

this report more complete by including this information.



DIGITIZATION AND PROCESSING

A record duration of approximately thirty-eight seconds was chosen for
digitization with a laser-operated trace-following automatic scanner whose
digitization rate lies between 600 and 800 samplies per second. These raw data
time series were then processed to produce magnetic tapes containing
uncorrected accelerograms, filtered data corrected for instrument
characteristics, and response spectra. The filter used had a gain of unity
between the frequencies 0.17 and 23 Hz, and fell linearly to zero from 0.17 to
0.03 Hz at the low frequency and from 23 to 25 Hz at the high frequency end.
In terms of period, the removal of the long period content was commenced at 6
sec and was complete at 33 sec. Details of these and other data processing
procedures are discussed by Brady and others (1980).

Tape requirements dictated that the data be stored on two tapes, dividing
the records into two sets as indicated in table 1. The first tape contains
data from those stations within 11 km of the fault, the second from those
additional stations within 60 km of the epicenter. The station locations are
shown in figure 1, from Porcella and Matthiesen (1979). The 7-track 800 bpi
tapes are generated in BCD format, blocked into 10 card-equivalents per
record, and contain 99 files each. These 99 files are made up of 33 files for
Phase 1: wuncorrected data, 33 for Phase 2: corrected data, and 33 for Phase
3: response spectra, in that order. The card-image format is described in
detail in Appendix 1.

Additional spectra were calculated during the processing stage, namely,
the Fourier amplitude spectrum by FFT, the duration spectrum of response, and
the spectrum of response amplitudes sustained for "n" cycles (Perez, 1980).
The output from these programs is restricted to computer plots, and those of
the log-log Fourier spectra are included here, in addition to plots of the

data on the tapes, beginning in Appendix 2.



Table 1.

First tape--close-in records

1.

2.

EL
EL
EL
EL
EL
€L
EL
EL
EL
EL
EL
EL

CENTEG,ARRAY
CENTFC,AFR2Y
CENTFC,ARRAY
CEAT 1C, ARR 2Y
CENTRC,ARRAY
CENTHC, ARR 2Y
CENTFC,BCNCS
CENTEC,BCNOS
CENTFC,BCNCS
CENTEC,ARRAY
CENTFC, ARR 2Y
CENTFC, ARR £Y

Tape contents

Ty IMPERIAL VALLEY CCLLEGE «1C/15/79423170LTC,230 DEGREES
TyIPPERLIAL VALLEY CCLLECE,10/15/79,2317UTC, WP
T,IMPERIAL VALLEY COLLEGF410/15/79,2317UTC¢140 DEGREES
6+ HLSTCN RD.y10/15/76,231TUTC,230 DEGREES
6¢HLSTCN RD.,10/15/79,23170UTC,UP

6yHLSTCN RD«¢10/15/76,2317LTC,14C DEGREES

CCRNLFeHIwAYS
CCRNE R yHIwAYS
CCRNERsHIRAYS
84y CRUICKSHANK
B¢ CRUICKSRANK
8y CRU ICKS hANK

98 ANC 115, 10/15/76,2317U1C, 230 DEGREES
$8 ANC 115+10/15/79423170TC,UP

98 AND 115.1C/15/7€,2317U1C 4140 DEGREES
RD.¢10/15/79,2317UTC,230 CEGREES
RD.91C/15/79,2317L1C,UP

RD.y1C/715/79, 231TUTC, 140 CEGREES

5. CENTRC,ARRAY
CENTRC, ARR AY
CENTEFC,ARR2Y
CENTFC,DIFF.
CENTFC,0ITF.
CENTRC,DIFF.
CENTRO, ARR AY
EL CENTFC,ARR2Y
EL CENTRO.ARRBY
BRAWLEY (ERAWLEY

SeJAMES RD.¢10/715/79,2317UTC,230 LCEGREES

S¢JAMES RD.¢10/15/76,2317LTC . UP

S¢JAMES RD.410/15/79,2317UTC, 140 CEGREES
ARRAY10/15/76,2217L1C,360 DEGREES

ARRAY 107157719, 2317UTC,UP

ARRAY 410/715/7942317UTC,270 CEGREES

4 ANDEKSON RD.410/15/7S42317UYC,220 DEGREES

4y ANCERSCN RD4¢10/15/7942317UTC,UP

4y ANDERSON RDe910/15/7542317UTC,140 DEGREES

MUNIC IPAL AIRPORT,10/15/79,2317U7C,315 DEGREES
BRAWLEY BRANLEY MUNICIPAL AIRPORT,10/15/79,231TUTC,UP
BRAWLEYBRAWLEY MUNICIPAL AIRPORT,10/15/76,2317L71C,225 CEGREES
HCGLYVILLE,CALIF,HCLTVILLE PCST CFFICE,10/15/79,2217UTC, 215 DEGREES
HOLTVILLE.CALIF HOLTVILLE PGST OFFICE,10/15/79,2317UTC,UP
HCLTYVILLE,CALIF FCLTVILLE PCST OFFICE,10/15/79,221TUTC,225 DEGREES
EL CENTFC,ARRAY 10,KEYSTUNE RD.+10/15/79,2317UTC,50 CEGREES

EL CENTSC,ARRAY 10,KEYSTCNE RDe910/15/79,2317LTC4LP

EL CENTYFC,ARRZ2Y 1J,KEYSTCNE RCe9y10/15/79, 2317LTC,220 DEGREES
CALEXICOLCALIF«CALEXICC FIRE STATIOAN,10/15/794231TUTC,315 DEGREES
CALEXICC,CALIF,CALEXICC FIRE STATION,1C/15/79,2217UTC UP
CALEXICCoCALIF,CALEXICO FIRL STATICA,10/15/79,2317UTC,225 DEGREES

EL
EL
EL
EL
EL
EL
EL

6.
T.

8.

10.

11.

Second tape--distant records

1. EL
EL
EL
EL

CENTFC,AFRAY
CENTRQ, ARR &Y
CENTFC,ARR Y
CENTRC,ARR AY

11.MCCABE SCHCOL,10/15/79,2317UT(C,230 DEGREES
11,MCCABE SCHOOL,10/15/79,2317LTC,UP

11, MCCABE SCHOOL»10/15/7942317UTCy 140 DEGREES
3,PINE UNION SCHOOL+10/15/7942317UTC,230 DEGREES
EL CENTFC,AFR2Y 3,PINE UNION SCHCOL ¢10/15/79,2317UTC,UP

EL CENTFC,ARR2Y 3,PINL UNICN SCHCOL,10/15/79,2317UTC,140 DEGREES
PARACKHUTE TEST FACILITY,10/15/76+2317UTC+315 DEGREES

PARACHUTE TEST FACILITY,10/15/7942317UTC,UP

PARACHUTE TEST FACILITY,10/15/7942317,7C,225 CEGREES

EL CENTRC,ARRAY 2,KEYSTONE RD.,10/15/75,2317U7C,230 DEGREES

EL CEANTFC,ARREY 2,KEYSTCNE RD.y 10/15/79,2317UTC,UP

EL CENTFC,ARRABY 2,KEYSTONE RD.y10/15/7642317UTC,140 CEGREES

EL CENTFCyARRZY 12,BKCCKMAN RD.»10/15/7942317UTC,230 DEGREES

EL CENTRC,ARRBY 12,8RCCKMAN RD.9y10/15/779,2317UTC,UP

EL CENTFG¢ARRAY 12,BROCKMAN RD.¢10/15/79,2317L7C,140 DEGREES
CALIPATRIA,CALIFCRNIAyFIRE STATICN,10/15/7942317LTC,315 DEGREES
CALIPATRIACALIFCRNIALFIRE STATIUN,10/15/79,2317LTC,UP
CALIPATRIA,CALIFCRNIA,FIRE STATION,10/15/7942317LTC 4225 DEGREES
EL CENTFCyARRAY 13,STROBEL RESIDENCE,10/15/79,2317UTCys230 DEGREES
EL CENTFG,ARRAY 13,STROBEL RESIDENCE,10/15/79,2317TUTC,UF

EL CENTFC,ARRAY 13,STROBEL RESIDENCE,10/15/79,2317UTC,140 DEGREES
EL CENTRO,ARRAY 1 ,BCRCHARD RANCH,10/15/79,2317UTC,230 DEGREES

EL CENTFO,ARRAY 1,BORCHARD RANCH4103/15/79,23170TCuP

EL CENTFC,ARRAY 1,3CRCHARD RANCH; 10/15/79,2317UTC,140 DEGREES
SUPERSTITION MOUNTAIN,CALIFORNIA,10/15/79,2317UTC,135 DEGREES
SUPERSTITICN MCUNTALIN,CAL IFORN1A,10/715/79,2317UTC,UP
SUPCRSTITICN MOULNTAINCALIFCRNIA410/715/79,2317UTC,45 DEGREES
PLASTER CITY, CALIFORN IA.STUREHCUSE,10/715/79,2327L71C,135 DEGREES
PLASTER CITY,CALIFORNIAySTOREFOUSE, 10/15/79,2317LTC,uP

PLASTER CITY,CALIFORNIA,STCREHCUSE,10/15/79,2317TUTC,45 CEGREES
COACHELLA CANAL NUMBER 4,CALIFORNIA,1C/15/76,2317LTC,135 DEGREES
CCACHELLA CANAL NUMBER 4oCALIFCRNIA,13/15/79,231TWTC,UP
COACHELLA CANAL NUMBER 44CALIFORNIA,1C/15/76,2317UTC,45 DEGREES

2.

3.

4.

9.

10.

11.

4
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Appendix 1

Card-image format for tapes delivered to EDIS, NOAA, Boulder Colorado.

PHASE I -

Uncorrected ground acceleration (the first 33 files on each tape)

The time is given in seconds, the acceleration in G/10.

1.

11 title cards FORMAT (20A4)
The first card contains the full name of the component.
1 card with 5 integers, and 8 floating point numbers.
The number of data points is given by the 5th
integer FORMAT (212,214,15,F7.4,7F8.3)
Data cards FORMAT (10F7.3)

END-OF-FILE mark.

PHASE II - Corrected ground accelration, velocity and displacement (33 files)

Data is given at equal time increments of 0.01 seconds.

1. Acceleration

a.

3 title cards FORMAT (20A4)

First card contains the full name of the component.

1 card FORMAT (I5,30X,F4.0,3X,F5.3,22X,14)

The 1st integer is the number of data points. The 2nd number is a
scaling factor by which the amplitude must be divided, to give data
in cm/sec/sec. The 3rd number is the time increment in seconds. The
4th number, if it appears signifies the exact number of points per
second (in case the 3rd number cannot be expressed as an exact

decimal).



2.

3.

4.

c. Data cards FORMAT (6X,10F7.0)

Velocity

a. 1 card FORMAT (20A4)
This card contains the full name of the component.

b. 1 card FORMAT (15,26X,F4.0,3X,F5.3,22X,14)
The 1st integer is the number of data points. The 2nd number is a
scaling factor by which the amplitude must be divided, to give data
in cm/sec. The 3rd number is the time increment in seconds. The 4th
number, if it appears, signifies the exact number of points per
second (in case the 3rd number cannot be expressed as an exact
decimal).

c. Data cards FORMAT (6X,10F7.0)

Displacement

a. 1 card FORMAT (20A4)
This card contains the full name of the component.

b. 1 card FORMAT (15,21X,F5.0,3X,F5.3,22X,14)
The first integer is the number of data points. The second number is
a scaling factor by which the amplitude must be divided, giving data
in cm. The 3rd number is the time increment in seconds. The 4th
number, if it appears, signifies the exact number of points per
second (in case the 3rd number cannot be expressed as an exact
decimal).

c. Data cards FORMAT (6X,10F7.0)

END-OF-FILE mark



PHASE III - Fourier and Response Spectra (33 files)

1.

4 title cards FORMAT (20A4)
The 1st card contains the full name of the component.
7 cards FORMAT (13F6.3)
These cards contain 91 periods (sec)
Fourier amplitude spectra (cm/sec)
a. 1 card FORMAT (20A4)
b. 13 data cards FORMAT (7E11.4)
These cards contain Fourier amplitude spectra points.
Relative displacement response spectra (cm)
a. 1 card FORMAT (20A4)
b. 13 data cards FORMAT (7E11.4)
These cards contain 91 displacement response points, 0% damping.
Relative velocity response spectra (cm/sec)
a. 1 card FORMAT (20A4)
b. 13 cards FORMAT (7£11.4)
These cards contain 91 velocity response points, 0% damping.
Pseudo-vé]ocity response spectra (cm/sec)
a. 1 card FORMAT (20A4)
b. 13 data cards FORMAT (7E11.4)
These cards contain 91 pseudo-velocity response points, 0%
damping.
Absolute acceleration response spectra (cm/sec/sec)
a. 1 card FORMAT (20A4)
b. 16 data cards FORMAT (6E13.5)



These cards contain 91 absolute acceleration response points, 0%
damping.
8. The sequence 4 through 7 is repeated for 2%, 5%, 10%, and 20% damping.
9 END-OF-FILE mark.
A five page micro-fiche delivered to EDIS has been generated for each of the
two tapes, and contains the full content of the tape except for the END-OF-

FILE marks.

10



Appendix 2

Plots:
Uncorrected Acceleration
Corrected Acceleration, Velocity and Displacement
Response Spectra

Fourier Spectra

1



UNCORRECTED ACCELEROGRAM

0.ARRAY 7.IMP VAL COLLEGE.,10/15/78.2317UTC
PEAK VALUES(G) ARE .4681 .6265 .3416

ACCELERATION IN G/10
: '
howo ounwouwo Showo

1 1 ' A i A n J

-10 i A

EL CENTRO.

| 0,2 300EG

6 8 10 l} 12 16 lé 20 22 24 26 28 30
TIME IN SECONOS

ARRAY 7.IMP VAL COLLEGE.10/15/79,2317UTC

|
=N

|
o

10¢

-S-

-10 . .

{0 40DEG
Sk

ACCELERATION IN G/10

-5k

'1%0 33 34

S35 40 42 44 46 48 S50 52 54 56 58 60
TIME IN SECONDS
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EL CENTRO.ARRAY 7,IMP VAL COLLEGE

IN G/10

ACCELERATION

10

|
— |
O vt O WU

|
r— | —
O vt O U O

10/15/79.2317UTC
2300EG

TIME IN SECONDS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
EL CENTRO.ARRAY 7,10/15/79,2317.2300EGC

0.2.5,10.20 PERCENT LRITICAL DAMP ING
BAND_PASSED FROM _.030- . 23.00-25.00 HZ

171
10000.00 2ELSMIC ENGINEERING BRA g%H/USGS

A XX X T XN T T X 1 X
Q%/ "
4000.00 : S N AN
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zooo.oo><“/ |
% 3 <
1000.00 L Y
'\)/X\X\)[X X AN AXIA X
400.00 2\Q§ \M §< \&<
>< ¥ >< Y
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< %
100. 00 PIHPEAPS a x\
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10.00 AN ) DR N (VD¢
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400.

200.
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20.
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EL CENTRO.ARRAY

RESPONSE SPECTRA

7,10/15/78,2317UTC,UP

0.2.5. 10.20 PERCENT CRITICAL DAMPING
BAND PASSED FROM .030- .170 TO 23.00-25.00 HZ
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W 4,
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA

EL CENTRO,ARRAY 7,10/15/79,2317,1400EG
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400.
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. fa AN AR
204 N 4 1 2 4 10 20
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ACCELERATION IN G/10

c
THE
102300

-St

_10 A i A Fl 1 4 i ' A A A A i A 4

-st

_lo i A i A i A 3 A A A i A A A J

ACCELERATION IN G710

UNCORRECTED ACCELEROGRAM

TRO.ARRAY 6.HUSTON RD..10/15/79.2317UTC
PEAK VALUES(G) ARE .4556 1.752 .4592

EL

EN
3
EG

' 4 A J

157 16 18 20 22 24 26 28 30
TIME IN SECONDS

EL CENTRO.ARRAY 6.HUSTON RD..10/15/79.2317UTC

10,2 30DEG

st
0

10 upP

st
0

10, 40DEG

st
0

-5
-lgO 3} 34 3% 3% 40 ;é 4; 46 48 SO0 S2 S4 56 S8 60

TIME IN SECONDS
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IN G/10

ACCELERATION

EL CENTRO.ARRAY 6,HUSTON RD.

IOr

|
Ul O Ul

10/15/79.23170TC
2¢30DEG

=

el

TIME IN SECONDS
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VELOCITY RESPONSE-CM/SEC

10000.00

4000

2000.

1000

400.

200.

100.

40.

20.

10.

RESPONSE SPECTRA
EL CENTRO.ARRAY 6,10/15/79,2317,2300EG
0.2,5.10,20 PERCENT CRITICAL DBAMPING

BANDO PASS % FROM .030-

70 TO 23.00-25.00 HZ

UNDAMPED NATURAL PERIOD-SECONDS

34

SEISMIC ENGINEER%NG BRANCH/USGS
O X T X N A X T X ANAXA X
L ’>< } \ <F 7 \
LN L9
AN /
KRR :
.00 ONY4 /
A X TR AAIA X TR IS
g4 S XN N7 NS
ool >\§< \é’X%ﬁ%/ A K
00><<><\ @>< X\g 8
W% °
00 X AAL o\ W
[ < N4
0o [208 SAX
| SO
00 L / =
O RSKURS
00 74 & )
ANV D AN ¢
N = N %
.00 \\ N < \//%\\ s<>é><\g <]
004 w{g ]WA» 10 20



VELOCITY RESPONSE-CM/SEC

10000, 00 SELSMIC ENGINEERING BRANCH/USGS
O TIA X T X XA X T X RIXA X ]
Y07 AN A 02N
4000.00 2@%’/\\&% NI \QV%{
OGS B,
2000.00 \ 4 < AN Sz
WG
1000. 00 PaydX <L Yalx )
A AXIA X T X RNAXIA X T X AN XAXIA X
o/ X X N NOON  \
+00. 00 2RI ISR IS X AN
KOINRE KOS
/| /1 /1 A NAN
200.00
NESTE
100.00 a ‘//X
X N
40.00 N 5{ NN <
N
20.00 AL Sz /<< 4 \/§
N0 K
10. 00 PP PRGOS Y
LAY S NN N
0 AR50 AN N
NN ALY Z5%)

EL
Q.

RESPONSE SPECTRA
CENTRO,ARRAY 6,10/15/79,2317UTC,UP
2,5,10,20 PERCENT CRITICAL DAMPING

BAND PASSEI% FROM .030- .170 TO 23.00-25.00 HZ

Y04 .1 .2 .4 L2 4 1020

UNDAMPED NATURAL PERIOD-SECONDS
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RESPONSE

SPECTRA

EL CENTRO,ARRAY 6,10/15/79,2317.,1400EG
0,2,5,10,20 PERCENT CRIT IC L O M ING
A PR i e oS
10000.00 SIS Y T X & X 1T X A\N A
p X NV X 4 / \
+000. 00 LIS 55//;%\)5%//\// é%
< ?
NGO
AN N\ ARAY,
2000.00 K <
o &/ J &VQX &/ J
o 1000 00 S I T AT XTSRRI %
= X < 7SS
5. s oo RN SR SRR
w400 N <
z KK < <K
S 200.00 4D D
a N
o %
£ 100.00 P 4
TTERAXIA X A X
> D N N
SN ) A NN
° K
= 20.00 <>< AW 4
) /| /|
10.00 - X EAXKA X T X AKX
N N)ﬁj N
100 \5;%2\0//}2(\\4 N
2.50 = T T T 2 e e 20
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ACCELERATION IN G/10

ACCELERATION IN G/10

o

UNCORRECTED ACCELEROGRAM

ENTRO.BONDS CORNER,10/15/79,2317UTC
PEAK VALUES(G) ARE .7782 . 4435 .5959

|
— —
ouno ouwwow

o

] i L}
— ) P—— - — — )
WLV ownmo oOunnowmo ouow

o

12 14 16 18 20 22 24 26 28 30
TIME IN SECONDS

EL CENTRO.BONDS CORNER.,10/15/79,2317UTC

2300EG
L

1400EG

s

3534 36 38 40 42 44 46 48 S0 52 54 56 56 60
TIME IN SECONOS

49



IN G710

ACCELERATION
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I
—_ |
O Ul O WU

BONDS CORNER
10/15/779,2317UTC

2300DEG |
o yr
140DEG

TIME IN SECONDS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
EL CENTRO,BONDS CORNER,10/15/79,230 DEG

0.2.5, 10.20 PERCENT CRITICAL DAMPING
BAND 'PASSED  FROM .030- .170 TO 23.00-25.00 HZ
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VELOCITY RESPONSE-CM/SEC
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RESPONSE

SPECTRA

EL CENTRO,BONDS CORNER,10/15/79,140 DEG
0.2.5.10,20 PERCENT CRITICAL DAMPING
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ACCELERATION IN G/10

ACCELERATION IN G/10

UNCORRECTED ACCELEROGRAM

0.ARRAY 8,CRUICKSHANK RD..10/15/7/79.2317UTC
PEAK VALUESC(G) ARE .4805 .4775 .6191

| |
— — — —_— —
o wno oOwnowo ounnowuo
v

|
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12 14 16 18 20 22 24 26 28 30
TIME IN SECONDS
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EL CENTRO.ARRAY 8.CRUICKSHANK RD..10/15/79.2317UTC
10,2 300EG
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1 400EG
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TIME IN SECONDS

54



SON0J3S - 3WIL
ov SE 0€ T4 0Z St 0l S

L J ¥ L] v L] v v LJ v v L] L] v L L L] L . v LA L L L) v L v ¥ L L] L v v L] L L L

(1] 2

o
W3
IN3W3dvIdSIa

1
o
<

o
l

O
J3S/W)
ALI3J073A

0s

W) $E°62=1dS10°23S/WI 1£°Lb=-=ALiJ013A"IIS/I3S/WI b LSP=13IIV  SINIVA MV3id

00S-

o
33S5/33S/WI
NOIL1v¥31333V

400§

335/3A000°6Z2 - 00°€Z2 ONVY OL1° - 0E0" 40 SdWvd HLIM °*03SSVd ONvVE S1 WvyI0d313dIV

J3S 00010 40 SINIWIYINI 3IWIL TvnO3 Lv 031107d SI viv0

$334930 0£Z dWOI VINYOII VI 'OHLINIT 13°°0Y AINVHSHIINYD

JINLIEZ - 6461°G1 ¥380LJ0 40 INVNOHLUVI AITTVA IVIY3IdWI
ANIW3IVIASTIA ALIJ0TIANOTLVY3T13IIIV (031334407

55



SGN0J3S - IWIL
Ot SE 0€ Sl 0l Sl 0l S

¥ L} A4 Ll L] A\ ¥ v v v v v LJ L4 ¥ v v v L] L L] v L L] L] L] L ) L] L] v L v L] v L) v L4

W) €9°11-=1dS10°23S/WD  6€°22=AL13013A°J33S/23S/WI 6°S0+-=132Iv  S3INTVA Nv3Id

0Z-
O

4 wn

O
—
0 23
m
<
b m
-
—
02
ov-

- <
oOom
=

0 oA
1) r—e
o
- <
-0b
00S-
>
a0
Ry
~m
wnir
mm
O 20
~>
w -
Ty e—
(e X s}
z

/005

J3S/J0A000°G2-00°€2 ONV OL1° -0€0° 40 SdWvY HLIM "03SSvd ONv8 S Wvy9I0¥3130]V

23S 00010° 40 SAINIWIYIN]I 3IWNIL TvNO3 1v 031101d SI vivd
dN dWOD VINYO4I VI 08LIN3D 13° 08 MNVHSHIINYD
JINL1EZ - 6£61°ST1 ¥380130 40 3INVNOHLAVI AITTIVA TvId3IdW]
AININIIVIASIO ALIJON3IANOTLYYITIIIV 03LI34¥0D

56



SON0J3S - 3IMIL
oV S¢ 0¢€ SZ 0Z Sl 0l S 0

L] L v v A L v L v v v v L] v L] L] L] L] \J v L] v L] L v L4 L v A ] \ v L] v L] v v L] O¢l

o
W
IN3IWN3IIVI4SIa

A

ov

r L] v 1 L] v L] v v v v L] A v Ll v AJ v L L] AJ v v v v ¥ v L T L] L] v L] L] T v L L L v OO~|.

IS
J3S/WI
ALIJ073A

-001

'S Suae Ens EEms s SEne Su SRS Sum SENNS SN SUNNL ARRE SR SRR ANNNL B NN AR S T 7 v | S JREN SN SN SN NN RE AR RENSE SMENNR MU | v v v DOO~|

|
|
{
o
335/233S/WJ
NOI1lv¥31333V

<0001
W) S2°22-=1d510°233S/WD €+ €5-=AL13013A°I3S/I3S/WI 27865=133IV  SINIVA Nvid -«
335/JA200°62 - 00°€2 ONV 0/1° - 0€0° 40 SdWvd HLIM "03SSvd ONvVE S1 WvyI0d31333v
73S 00010° 40 SINIWIYINI 311 vnD3 1v 031107d SI vivd
§334930 OF1 dWOI VINYOJITVI O¥INID 13°"0Y MNVHSMIINYID
JINL1E€2 - 6461°S1 3380120 40 3INVNOHLYVI AJTIVA TV Id3IdWI
INIWIIVIASIO ALIJ0TIIANOILVYIN3IIV (31334407

57



SONOJ3345-001d3dd 1vdANLVN 03dNvONN

sl 11 [/ €0°€ G2 0°2 S°1 01 § oo
//< N , .‘§w
\ 7 7\ -\ “
/A \ r‘—_‘ﬁl :
I HERE
i |
\ / “
/\\)/\ 1001
los1
1002
g e m
S9SN7HINVYEE ONTIIINTONT JTHSTI5 0S¢

ZH 00°62-00°€Z 01 0/L1° -0€0° WOY4 03SSvVd ONvS
INIdIWVYO TVIILIY¥D IN3J¥3d 02°01°G°2°0
9300€2°L1EZ°6L/S1/01°8 AVHYV 0YLINID 13

WNY133dS ISNOdS3Id ALTIJOT3IA JATLIV 1Y

J3S/WJI-3ISNO0dS3Id ALIJ0T3A

58



SAN0J3S-001d3d TviaNLvN 03dWvONN

1 i1 L 0 e 0z s 0Tl s 0
WDN
S9SN7HINVYIE ONIU33INIINT DTS T35 mof

/H 00°52-00°€Z 0L 0/Z1° -0€0° WOd4 03SSvd ONvVE
INITdWVO TVvII111d83 IN3J3¥3d 02°01°S°2°0
dN*JINLTIEZ 6L/ST/01°8 AVHYVY 0d1IN3ID 13

WNY1J33ddS IASNOdSIY ALTIIJ0T3IA FATLVIIY

-3SNO0dS3d ALIDJ0T3A

J3S/W3

59



SAN0J3IS-001d3d TvdNlvN 03diNvAONN

St 11 (L m,o.m S 0°¢ S°1 O0°1 S oo
iff
I i x:;“
11 | 4 \\:..“
/ { ‘ m m Dm
N ) ." . {1
/ / [ ]
/ :. ]
/ _:_ | ]
] _\ ____ { mOD~
; 1 1] § 4
] \J :
] ]
] 10G1
] {00¢
] AYS — 1052
SASN/HINVHE INTHIINIINTI JIWSIT3IS
ZH 00°G62-00°€Z2 0L 041" -0€0° WOd4 03ISSvd ONvE
INIdWVYO TWVII1L1d83 IN3J83d 02°01°G°2°'0
9300¢1°L1E€2°6L/G1/01°8 AVHYV 0dLINID 13

WNJLJI3dS ISNOHSId ALTIJI0TIA FA

Z
)
I

1V 13d

J3S/WJI-3ISNOdS3dg ALIJ0T3A

60



RESPONSE SPECTRA
EL CENTRO,ARRAY 8,10/15/79,2317,2300DEG

0.2.5,10,20 PERCENT CRITICAL BAMP ING
BAND 'PASSED FROM .030- .17 23.00-25.00 HZ

T0
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RESPONSE SPECTRA
EL CENTRO,ARRAY 8,10/15/79,2317UTC,UP

0,2,5,10,20 PERCENT CRITICAL DAMPING
BANDSEPIxSSE[% FROM .030- .170 TG 23.00-25.00 HZ
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VELOCITY RESPONSE-CM/SEC

EL CENTRO.ARRAY 8,10/15/79,2317

RESPONSE SPECTRA

. 1400DEG

HZ

0,2.5,10,20 PERCENT CRITICAL DAMPING
BAND 'PASSED FROM .030- .170 TO 23.00-25.00
10000.00 SELSMLC ENGINEERING BRANCH/USGS
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UNCORRECTED ACCELEROGRAM

ACCELERATION IN G/10

ACCELERATION [N G/10

&7

EL CENTRO.ARRAY 5,JAMES RD..10/15/79,2317UTC
THE 3 PEAK VALUES(G) ARE 3828 .5657 .5333
+2300EG
2
0
-2
-4
4
2
0
-2
-4
4-
2
0‘
-2
2 6 8 10 12 14 16 18 20 22 24 26 28 30
TIME IN SECONDS
EL CENTRO.ARRAY S.JAMES RO..10/15/79,2317UTC
+.2300EG
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O -
-2.
-4 _R A 4 Il b i 1 2 Il Il 4 Fi 2 1 Il i ]
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0 -
-2-
_4 L 2 2 1 2 A 'l ) ! ;i ). 1 1 i y _—
4 J40DEG
2-
0 —~
-2-
- e 42 44 46 48 50 52 54 56 58 60
S0 3z 34 36 TIME IN SECONDS
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ACCELERATION N G/10

ACCELERATION IN G/10

N — O - N

UNCORRECTED ACCELEROGRAM
BRAWLEY , BRAWLEY AIRPORT,.10/15/79.2317UTC

[}
—_0Q — N N — O - N

|
N

0 2 4 6 8 10

N - O — N

|
—_0 - N N — O~ N

|
N

THE 3 PEAK VALUES(G) ARE .2221  .1525 .1673
31SDEG
225DEG

¢ 6 8 10 12 14 16 18 20 22 24 26 28 30
TIME IN SECONDS

BRAWLEY.BRAWLEY AIRPORT.10/15/79.2317UT¢C
3150EG

30 42 44 46 48 50 52 54 56 58 60
0 32 34 36 38 TIME IN SECONOS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
BRAWLEY ,BRAWLEY AIRPQORT,10/15/79.UP
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ACCELERATION IN 6/10

ACCELERATION IN G710

UNCORRECTED ACCELEROGRAM

HOLTVILLE,HOLTVILLE POST OFFICE.10/157/79.2317UT7

THE 3 PEAK VALUES(G) ARE .2222 .2500 .258
315SDEG
L

N -0 — N

N — O — N

L

—_— O == N
L]

——d

2830

12 14 16 18 20 22 24 26
TIME IN SECONDS

o
N
FS
[+)]
@
)

HOLTVILLE.HOLTVILLE POST OFFICE,10/15/79.2317UTC
3150€G

N = O = N

N = O =N
{ L}

225DEG

—_ 0 - N

0 32 34 36 38 40 42 44 46 48 S0 52 5S4 S6 S8 60
TIME IN SECONDS

1
N
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA

ANAXIA X

HOLTVILLE POST OFFICE,10/15/79.315 DEG
0,2.5,10,20 PERCENT CRITIC L DAMPING
BANOSE?SSE%R%%}O@EERII s BRANCH  uses

1000.00 '\—y \\ /TTU 7:
10000 LR IS AR
% o
SR
X/ / A N/
200.00 Vot
(8
100. 00 PpHKA 1T
5 S / \
40.00 NAN AN
20.00><
K 3
10.00 '

/N

N Q?&\)&X‘ 7N
ANZO

SRR
WS G0N Y

SRS
'256>4(L W’%{ 1w‘5g 10 20

UNDAMPED NATURAL PERIOD-SECONDS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
HOLTVILLE POST OFFICE,10/15/79,UP

0.2.5,.10.20 PERCENT CRITICAL DAMP ING
BANUSEP? SN (:F "ENG [OrfE'ER IIQOG TRRANCHITSCS
1000-00 E ST X T X N X DAL X
400.00 N X S §< \yw 4')5
; <DIOSEOK A
200.004‘ A 4
5 X
Xl )%
100.00s X T AR T R X
«0.00l2K T W\ 4
x
20.00 \;S
X
10.00 -
\\
4.00 AN §X§
WML
P /AVAN AN

K

0SS

DIREEN AN IXIRE,

NN 72NN

AN AXIA X )&\ A X | X Vs
1o PSR SR SRS
AT ANNN
04 .1 .2 .4 1 2 4 10 20

UNDAMPED NATURAL PERIOD-SECONDS

127



VELOCITY RESPONSE-CM/SEC

HOLTVILLE POST OFFICE,10/15/79,225 DEG

0.2.5.10,20 PERCENT CRITICAL DAMPING
TO -23.00-25.00 HZ

400

200.

100.

40.

20.

10.

170
SE I SMI NGINEERIN RANCH/USGS
1000.00 A YC IEXG‘[\ EE/IXC"—B XA X
0o lXRRX | ¢ § YO\
<
B0 BN
00 Y%
/
Q
0o - e
L \ /
00 N\ / \(V
<K 0.
00 3L
3 O
00 NI X N0 D¢
: N 7
IR SRR
OSSR
0 AN ANAN
KOS RS S
N A X | X NXAXA XK\)( ANAXIA X
N IR NN
.40 D\ NAD. 68
N ~ O
IO NN Z %N,
204 .1 .2 .4 1 2 4 10 20

BAND PASSED FROM

RESPONSE SPECTRA

.030-

UNDAMPED NA%URAL PERIOD-SECONDS
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UNCORRECTED ACCELEROGRAM

EL CENTRO,ARRAY 10, COMMUNITY Hosp. 10/15/79.2317UTC
THE 3 PEAK VALUES(G) ARE L1776 1113 L2314
,20 DEG
1
0
o-!
:_2 A 1 L 1 1 1 'l 1 L A Il i i 1 —d —
(8]
b4 2_ UP
= 1
o
L -1
<
x-2
|
w
o 2F
<
O‘
-1
-2 I ¥ . '] L i . 2 2 'l L — |
0 2 4 6 '8 10 12 14 16 18 20 22 24 26 28 30
TIME IN SECONDS
EL CENTRO,ARRAY 10, COMMUNITY HOSP., 10/15/79,2317UTC
>S50 DEG
1
0
o-!
:_2 S L 4 1 Il 1 L b 4 '] Il 1 4 1 3
O
= 1
2o
-1
<
5_2 ' g 1 'Y L 1 i i g 1 1 1 1 2 J
-
b 5 3200EG
(4]
<
1]
-1
“35 32 3736 38 40 42 44 46 48 50 52 5S4 56 58 60

TIME IN SECONDS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
EL CENTRO,ARRAY 10,10/15/79,2317,50 DEG

0.2.5,10,20 PERCENT CRITICAL DAMPING
BAND PASSED FROM .030- .170 TO 23.00-25.00 HZ
100000 2E 1S IC ENG[NEERING BRANCH/USGS
X '></ X XN XA X "X,,\><></
S X N
400.00 >\ S S /><’>\\\/\é' X v&/
LGN LN
200. 00 AN, ANAN PP
N\ "\ N
o)X D
100’00\) A X 1 X, A A X
b N N 7N\
40.00 '>\‘\\/ y. /' \
X %

20.00

K'\
O
10.00 TR T I X
4.00 %
2.00
X

SRS

;
S
<
X

40 y L4 4
A0 PRI D w
Lo bl NN .
.04 .1 .2 .4 l 2 4 10
UNDAMPED NATURAL PERIOCD-SECONDS

S
/4EN

WS KOS

FO0IOSIIT X T X TN X

LS N NN, N

X I .\//><§\\\

2

0
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
EL CENTRO,ARRAY 10,10/15/79,2317,UP

0.2.5, 10 20 PERCENT CRITICAL DAMPING
BAND_ PASSE FROM .030- .170 TO 23.00-25.00 HZ

1000.00 SEISM ENGINEERING BRANCH/USGS
| \Xy/ X \\ A X XA\X>< da
S SO A
400.00 T
LN LN
74 AN/ A R
ZDD.DDK\ <\ 4
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O N X N 7
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‘2504 ' il .2 ‘ .4 "1 2 ‘£</L 10 20

UNDAMPED NATURAL PERIOD-SECONDS
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VELOCITY RESPONSE-CM/SEC

RESPONSE SPECTRA
EL CENTRO,ARRAY 10,10/15/79,2317,320 DEG
0,.2,5.10,20 PERCENT CRITICAL DAMPING

BAND 'PASSED’ FROM .030- .170 TO 23.00-25.00 HZ
1000.00 SEISMIC ENGINEERING _BRANCH/U'SCS
M N A X T XK B¢ T XXIA X
XN Y :
400.00 >)\:2=\° | /,)><\)\QV LoD ANE
3 S
KK ORSEOKURS
200.00 <\ ‘ &
Q
/) y / /]
100.00 PYEHPXS, EXS SRS
K N Nx,
s0.00 20K N4
(\X N
ya v
20.00—¢ <<
gif; »
10.00 0/ AN S ED AN
% N\ N S % K
‘00 IR ANYENZ X aNYE
LN
2. 00 L Z¥A-NEX ANADN
N\
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1.00 ’ b /] /
X X | X ANAXIA X | X A X
: S ,
ISR 7B
A% N
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