NUREG/CR-0055
Vol. 2 Appendix
R6, RA

Verification of Subsurface Conditi»ons‘
at Selected ““Rock’ Accelerograph

Staticiis in California

Volume 2 Agpendix
Earthquake Records

Manuscript Completed: March 1977
Date Published: September 1980

Shannon & Wilson, Inc.
1106 North 38th Street
Seattle, WA 98103

Agbabian Associates
250 North Nash Street
Ei Segundo, CA 90245

Prepared for

Division of Reactor Safety Research
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

NRC FIN No. B3015

Under Contract No. AT(49-24)-0200

80Id§30 301

THIS DOCUMENT CONTAINS
POOR QUALITY PAGES




Introduction

Section Al

Table Al1-1

Fig. A1-1
through
Fig. A1-9
Fig. A1-10
through
Fig. A1-18

Section A2

Table A2-1

Fig. A2-1
through
Fig. A2-18
Fig. A2-19
through
Fig. A2-36

Secvion A3
Table A3-1

Fig. A3-1
through
Fig. A3-9

Fig. A3-10

through
Fig. A3-18

VOLUME 2 APPENDIX
EARTHQUAKE RECORDS

TABLE OF CONTENTS

Eureka Region

List of Selected Seismic Events Recorded at Eureka Region
Strong M~tion Accelerograph Station

Corrected Accelerograms and Integrated Ground Velocity
and Displacement Curves: Eureka Region

Response Spectra Plots: Eureka Region

€an Francisco Region

List of Selected Seismic Events Recorded at San Francisco
Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Velocity
and Displacement Curves: San Francisco Region

Response Spectra Plots: San Francisco Region

San Luis Obispo Region

List of Selected Seismic Events Recorded at San Luis Obispo
Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Velocity
and Displacement Curves: San Luis Obispo Region

Response Spectra Plots: San Luis Obispo Region

iii

6
through
14
15

through
23

27
through
44

45
through
62

64

65
through
73

74
through
82



Section A4
able A4-1

Fig. A4-1
through
Fig. A4-3
Fig. A4-4
through
Fig. A4-6

Section A5
Table A5-1

Fig. A5-1
through
Fig. A5-15

Fig. A5-16
throur &
Fig. A»-30

Section A6
Table A6-1

Fig. A6-1
through
Fig. A6-12

Fig. A6-13
through
Fig. A6-24

hatbakie ki

VOLJME 2 APPENDIX

TABLE OF CONTENTS (Cont'd)

Santa Barbara Region

List of Selected Seisimic Events Recorded at Santa Barbara
Region Strong Motion Accelerograph Station

Corrected Accelerograms ar . 11t grated Ground Veloeity
and Displacement Curves: . ita Barbara Region

Response Spectra Plots: Santa Barbara Region

Lake Hughes Region

List of Selected Seismic Events Recorded at Lake Hughes
Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Veloeity
and Displacement Curves: Lake Hughes Region

Response Spectra Plots: Lake Hughes Region

San Bernadino Region

List of Selected Seismic Events Recorded at San Bernardino

Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Velocity
and Displacement Curves: San Bernardino Region

Response Spectra Plots: San Bernardino Region

#

85
through

88
through
90

92

93
through
107

108
through
122

125
through
136

137
through
148



Section A7

Table A7-1

Fig. AT-1
through
Fig. A7-39
Fig. AT-40
through
Fig. A7T-78

Section A8

Table A8-1

Fig. A8-1
through
Fig. A8-12

Fig. A8-13
through
Fig. A8-24

VOLUME 2 APPENDIX

TABLE OF CONTENTS (Cont'd)

Los Angeles Region

List of Selected Seismic Events Recorded at Los Angeles
Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Veloeity
and Displacement Curves: Los Angeles Region

Response Spectra Plots: Los Angeles Region

Southern Coastal Region

List of Selected Seismic Events Recorded at Southern Coastal
Region Strong Motion Accelerograph Stations

Corrected Accelerograms and Integrated Ground Velocity
and Displacement Curves: Southern Coastal Region

Response Spectra Plots: Southern Coastal Region

191
through
229

231

232
through
243

244
through
255



VOLUME 2 APPENDIX
EARTHQUAKE RECORDS

Introduction

Lists of selected accelerograms recorded at the accelerograph stations discussed
in this report are presented in Tables Ai-1 through A8-1 of this appendix. These listings
have been organized by regions and coincide with the eight sections of the main text of
the report. Following each listing are ground motion time history plots and response
spectra curves for earthquake recordings that have been digitized by the California
Institute of Technology (Hudson, et al., 1969 to 1975 & and b). Data were obtained from
Hudson, et al. (1969 to 1975a and 1975b), and from the U.S. Geological Survey (1975 and
unpub.).

Peak values of acceleration are given for each of the recorded earthquakes listed
in the tables. In cases where the earthquake accelerogram has been digitized by the
California Institute of Technology (Hudson, et al., 1969 to 1975a and 1975b), the peak
accelerations of the baseline-corrected record are given.

Entries under the CIT Record column in the tables refer to the digitization of the
earthquake records by the California Institute of Technology (CIT), (Hudson, et al., 1969
to 1975a and 1975b). A letter followed by a number is used to designate these records.
The letter signifies the "part" in which the record has been grouped in the CIT
publication series. Following this letter is the number used by CIT in differentiating the
accelerograms.

Following the tabulation of seismic events for any one region are plots of base-
line-corrected, ground motion time histories for selected earthquakes. For each earth-
quake, the time histories are presented on three separate pages: one page for each
recorded component of ground motion.



Title information for each of the plots, which were directly reproduced from the
CIT pub.ications (Hudson, et al., 1969 to 1975a and 1975b), includes the name of the
earthguake followed by its date and time of occurrence. On the second lire is the CIT
earthquake number, recording station, and recording component. The third line of the
title contains the peak values of acceleration, velocity, and displacement for the ground
motion plots. Presented immediately below the title information are the baseline-
corrected ground motion time histories of acceleration, veiocity, and displacement.

Plots of response spectra are aiso presented for each of the earthquakes digitized
by CIT. Tripartite response spectra plots for each earthquake are presented in the
figures immediately following the time history plots for any given region. The spectra
were also reproduced from Hudson, et al. (1969 to 1975a and 1975b).



Section A1
Eureka Region



Al.
L
Peak Accelerat 1on
Date of Event Time Epicentrai Magnitude P USGS Stetion Distance From CIT - om/secs cIT
T % oay . (B5T) pcation 2% Intensity '  Recprding Starion . Number  Station (mi,) USGS Tiles - g's _Regord
34 07 06 14:49 Sorthern California M Eurexa Federal Bidg. 1022 70 -8 Eew Vert
419328y 124%36'w 0.007g 0,019 ~-
3% 01 02 14:41 West of Cape Mendocino 5.8 0 N-S E-w Vert
40°36'8; 125%°w Maximum accel, <0.003g
37 02 06 20:42 Off Humboldt Bay 5.8 $0 -5 Eow vert
40°30'N; 125°15°'W 0.017g 0.0123 0,0069
40 12 20 15:41 Nez Cape Mendocino 5.5 56 N-§ E-w Vert
40%'N; 124%'w 0.008g 0,008¢ 0.033g
41 02 09 01:44 90km off Humboldt Bay 6.0 65 N-8 E-w vert
40942 'N; 125924'w 0.008g ©.012g 0,.004g
4 09 21 09:18 Cape Mendocino - N79E S11E Ver:
40924°'N; 124%24'w MM =1V 0.006g 0.004g 0.003g
45 05 02 12:48 Near Scott Mountain 5.0 44 NTOE S11E Vert
41°12°N; 123°%30'w 0.003g 0.008g 0.002g
46 12 18 06:20 Northern California 4.7 42 NT9E S11E Vert
40°%18°'N; 124°%36'w 0.0063 ©.005¢ 0.008g
47 03 29 23:44 West of Cape Mendocino 4.6 40 NTSE sile Vert
40°23'N; 124°%41'w 0,003 0.002¢g 0.00lg
48 O8 18 11:12 Northern California 5.0 s SHlw S9E Vert
40930°'N; 124°42'w 0.005g 0.002g 0.003g
50 02 10 15:41 logthcm Califoinia 4.0 [ NT9E S11E Vert
41712'N; 124Vi8'W 0.008g ©0.00% 0O,002g
51 10 o7 21:10 Northern California 5.8 49 N79E Sil1lE Vert
40°17'N; 124948'W 0.0065 0.00%g 0.002g
52 09 22 03:41 Northern California 5.2 a4 N79E S11E Vert
40°12'N; 124925°'W 0.009% 0,008 00,0039
54 11 2% 03:17 Cape Mendocino 6.1 85 Maximum accel, <0.05q
40°16°N; 125%38'%




Date of
I %

62

67

68

Time

11:56

09:17

04:06

17:42

TABLE AL-l (cont'd)

LI5T Of SELECTED SEISMIC EVENTS RECORDED AT EURENA SEGION STRONG-MOTION ACCELEROGRAPM STATIONS

Epicentral

Location

Eurex
40%49°N; 1249°5'w

Northern Californmia
409%8°'N; 124°12'w

Northern California

40730°N; 124%3¢'w

Near coast N. Cal:if.
40%'%; 124°24'w

Notes:

USCS Station

i _Station . Number

Data obtained from the
California

Raichier Magnit

Eureka Federal 8ldg. 1022

open files of the U.5. Geological
except as noted,

{1969 - 1975 a and D).

vonake (1973): M = 5.9 in
calculated from station and epicenter coordinates.

Modified Mercalll Intensity

Station {(mai.}

Peak Acceleration
CIT - cm/sec”

USGS Files - 3's

N79F S11E Vert
252.7 i64.5 81.3
NTSE Sl1E "
45.3 47.3 13.0
N7SE S11E Jp
19.5 0.4 1.5
NT9E 811K vg
0.010 <0.0lg <0.01

Seismic Engineering

a7

CIr
Record
A-008
V=330
B 18
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62

Date of Bvent Time Epicentral

G Mo ey (EST) Secation

34 10 02 12:20 San Francisco Bay
37O42°%: 122°948°'w

37 03 o 02:131 Berkeley.California
37%8'5: 122%12'w

43 10 25 20:51 Central California
3ITO26'N: 121°%81'w

47 06 22 15:30 Near Santa Cruz
37%0'8: 121%6'w

$2 0 21 03:52 Kern County
35%00°8; 1192w

54 04 25 12:34 Warsonville, Califoraia
36%56'N: 121%1'w

54 07 06 03:13 Fallon, Nevada
39925'N: 118%32'w

54 12 16 03:07 Fallon, Nevada
39%19°N; 118°12'w

55 09 04 18:01 Near San Jose

-

37%22*Nr 121%7'w

e .

Magnitade
fRichrer)

4.0

Recording Station

San Fran. Golden Gat

Oakland City Hall

L

San Fran. State Blda.

San Fran. Alexander

San Fran. Alexander

Oakland City Hall

San Fran. Alexander

San Fran. Alexander

Oakland City Hall

San Fran. Alexander

Oakland City Hall

San Fran. Alexander

Oakland City Hall

San Fran. Alexander

Oakland City Hall

San Fran. Alexander

Oakland City Hall

San Francisco State

8ld.

ald.

Bld.

Bid.

Bld.

Bld.

Bld.

Blad,

Bladg.

USGS Station

—MNomber  Station (mi.)
1117 20
1049 30
1080 12
1065 12
1065 a7
1049 41
1065 es
108% 269
1049 264
1065 71
1049 68
1065 23
1049 230
1065 250
1049 2413
1065 45
1049 40
1080 45

Distance from

PFeak Acceleration
- cm/sec*

USGS Fijes - 3's

cIT

N-§

Max imum

SO8E
0.0l6g

NOsw
0.006g

NOSw
0.010g

S2SW
0.010g

NOSw
0.002q

SO%9E
0.002g

S26W
0.001g

Max 1 mum
N26E
0.004g
Max imum

Max L muam

Max imuam

Max imum

NOOW
0.002g

NZ&E
0.007g

Max imum

E-w
0.008¢g

sccel.

SHOw
0.020g

NE2JE
0.015%g

NS1E
0.,009g

NeS¥Y
C.005g

NElE
0.001g

NE1E
0.002¢g

Nedw
0.001g

accel.

SH4E

0.004q

accel.

accel.

accel,

accel.

NELE
0.002g

Nedw
0.005g

accel.

Ver:
0.002g

<0.013

Vert
0.00eg

Ver:
0.013%g

Vert
0.0069

Vert
0.00%g

Vert
0.001g

Vert

Vert

<0.0%
Vert
C.003
<0, 0%

<(.0%3

<0.05g

<0.0%g

Vert
0.0029

Vert
0.004g

<0,05g

cIr
Record
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Date of Event

I M Dex
55 10 23

s7 o3 22%Y
{afrershock)

(afrershock)

59 03 02
61 04 08
64 11 15

&7 12 18

&9 10 01

Notes:

Time

PEED S |

11:44

15:15

Li:44

1515

15:27

23:2)

18:46

09:2%

20:%7

Epicentral

Location

Btw. Walnut Ck & Concord
3758 N: 122%03'W

San Francisco
ITOL0'N: 122929°w

17939'5; 122%27'w
379398 1227w

Gilroy, California
36°59°N; 121736'W

Near Hollister, Calif.
36241 'N;: 121%°18'W

Central California
37%0'%; 1217 43w

Central California
37%'N: 121°%47'w

Saunta Rosa
38%28N; 122941°'W

Magnit ude
[Richter)

5.4

5.6

Recording Station

San Fran. State Build.

San Fran. Golden Gate

Oakland City Hall

San Fran. Golden Gate

San Fran. State Building

San Fran. Alexander Bid,

Oakland City Hall

San Fran. Alexander Bld.

San Fran. Golden Gate

Cakland City Hall

San Fran. Alexander Bldg.

ODakland City Hall

San Fran. State Building

San Fran. Alexander Bldg.

San Fran, Alexander Bldg.

Cakland City Hall

Data aobtained from the open files of the U.§. Geological Survey,

Seismic Engineering Branch in Menlo Park, California, except as noted.

1)

Data from Hudson, et al. (1969-1975 a and b).

USGS Station Distance From

Sumber Starion (mi.)
1080 24
1117 27
l049 1?7
1117 7
10RO -
106* o
io
1049 15
14
1065 71
1117 73
1049 [ 5
1065 98
1049 a4
1080 L3
1065 64
1065 50
104% 52

Peak
CIT - cm'sece

USGS Frles - 3's

NOWw
G.0lbg

MaX 1 mam

NIGE
0.01¢q

S&CE
102.8

SOSE
83.08

NOGw
41.%
LB
NI6E
39.0

2,9

SO9E
2.00%g

N10E
0.002g

NIGE
0.013g

Max ymuam

Max Lmum

SO9E
0.007%g

NOGW
0.004g

Max i mum

MAX i mum

Accelerat ian

NSLlE Vert
¢.023% 0G.007g

Accel. <0.05¢

Nedw Vert
€.023% C.006g

N1UE Vert
8l.8 37.2

Seiw Vert
55.1 43.5

NBlE Vert
45.4 0.0
15.7 S.8

SedE Vert
23.7 i%:.3
3.5 1.4

SHiw Vert

0.006q ©.00%g
SROE Vert
0.0029 0.002q

S64E Vert
0.014g 0O.015g

accel,. <0.0%g

accel. <0,05g

SRlw Vert
0.000g 0.004g

NE1E Vert
0,004 0.002g

accel, <0.01g

accel. €0.0l1g

cIT

A-0LS

A-Ole
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| SAN FRANCISCO EARTHOUAKE ~ MAR 22. 1957 - 1144 PST
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FIG. A2-8
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SAN FRANCISCO ERRTHQURKE MAR 22. 1957 - 1S51S PST
[1v323 57.015.0 ALEXANDER BLDG.. BSMT. SAN FRANCISCO. CARL  COMP NOSW
© PEAK VALUES : RCCEL = 18.6 CM/SEC/SEC VELOCITY =0.9 cm/s€Cc  DQISPL = -.7 oM
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SAN FRANCISCO ERRTHQUARKE  MAR 22, 1957 -~ 11yy PST
i1TAC1I7 57.010.0 @ DRKLAND CITY HALL BARSEMENT COMP SGUE
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SAN FRANCISCO ERRTHQURKE MAR 22, 1957 - 1515 PST
[1v326 57.020.0 ORKLAND CITY HALL. BSMT. OAR'AND. CAL. COMP N26E

© PERK VALUES : ACCEL = 2.9 CM/SEC/SEC VELOCITY = -.4 CM/SEC DISPL = -.2 (M
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SAN FRANCISCO ERRTHQURKE MAR 22, 1957 - 1515 PST
IIV326 S57.020.0 ORKLAND CITY HALL . SSMT, ORKLAND. CAL. COMP UP
© PERAK VALUES : ARCCEL = 2.4 CM/SEC/SEC VELOCITY = -.4 CM/SEC DISPL = -.5 c™
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RESPONSE SPECTRUM

1144 PST

» 1957 -

MAR 22

SEN FRANCISCO EARTHQUAKE

COMP SOSE

SAN FAANCISCO STATE BLDG BASEMENT

111R016 $7.007.0

S. 10 AND 20 PERCENT OF CRITVICA

DAMPING VALUES ARE 0, 2,

(98s/°ul) ALID013A

PERIOD (secs)

FIG. A2-22
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RESPONSE SPECTRUM

1144 PST
COMP NDSW
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MAR 22,
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1957 - 114y PST

MAR 22,
SAN FRANCISCO ALEXANDER BLDG BASEMENT

SAN FRANCISCO ERRTHQUAKE

COMP NBIE

1118014 57.003.0
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RESPONSE SPECTRUM

MAR 22. 1957 - 1515 PST

BSMT, SAN FRANCISCH. CA.
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San Luis Obispo Region
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Date of Event Time Epicentral Magniit ude USGS Station Distance from CIT - em/ crIr
Xzt N Pay (PST) ocstion (Richter) Recording Station Number Station (mi.) USGS Files - 3's Record
52 T 21 3:52 Kern County 7.7 City Recreation Bldg, 1083 4 Niew S54w Vert
35°%00'N; 119%02'w San Luis Obispo 0.014g 0.010g9 0©.00%
52 11 21 Y23.46 S.W, California City Recreation Bldg, Niew  SSaw up
35950 '8; 121910'W 6.0 San Luis Obispo 1083 48 52.9 5.4 10.4 V=319
S5 03 02 073159 Near San Ardo, Calif, 4.8 City Recreation Bldg.
36°0°'N;: 120°56'W San Luis Obispo 1083 52 Maximum accel. <0.0%q
66 06 27 Y20:2¢ , Parkfield 5.6 City %e. eation Bldg. NI6W  SS4w up
35 54'8: 120954°'w San Luis Obispo 1083 43 14.2 11.4 6.1 8-038
Cholame-Shandon Array NeSW 825w Down
Temblor 1438 3) 24 264,13 3408 129.8 B-037
1097 °

Notes:

5108

PH

Peak Acceleration

Data obtained from the open files of the U.S, Geological Survey, Seismic Engineering Branch in Menlo Park,

California, except as noted,

1) Data from Hudson, et al. (1969-1975 a and b).

2) Station discontinued in 1969.

3) Station initiated in 1969,




S9

I-ev 9I4

RCCELERATION

VELOCITY

DISPLACEMENT

CM/SEC/SEC

CM/SEC

CM

SOUTHERN CRLIFORNIR ERRTHQURKE NOV 21, 1952 - 2346 PST
[1v319 S2.012.0 CITY RECREARTION BLDG.. SAN LUIS 0BISPO. CRL. COMP N36W
© PEAK VALUES : ARCCEL = 52.9 CM/SEC/SEC VELOCITY = 3.3 CM/SEC DISPL = -.9 ™

|

wn

wn
1

o

2 1 L 1 1 1 1 1 1 L J
0 10 20 30 40 S0
TIME - SECONDS



99

2-gv 9l4

SOUTHERN CALIFORNIR EARTHQUAKE NOV 21. 1952 - 2346 PST
[IV319 S52.012.0 CITY RECRERTION BLDG.. SAN LUIS OBISPO. CAL. COMP SSUW
© PEAK VALUES : ACCEL = -35.4 CW/SEC/SEC  VELOCITY = 2.9 cwsec  DISPL = -1.3 om

RCCELERATION
CM/SEC/SEC

VELOCITY
CM/SEC

-
- 4
U
X
[
g5
J
a.
=
o
2 1l L " 1 I 1 1 A 1 J
0 10 20 30 40 S0

TIME - SECONDS



{9

€-€vV 9i4

SOUTHERN CALIFORNIR ERRTHQURKE NOV 21. 1952 - 2346 PST
1Iv319 S2.012.0 CITY RECRERTION BLDG.. SAN LUIS OBISPO. CARL. COMP UP
© PERK VALUES : RCCEL = -26.4 CM/SEC/SEC  VELOCITY = -2.6 CM/SEC  DISPL = -1.2 CM

-30 -~
8§,
- @
- %
e N
i o
g° T
30 1 1 ' i 1 1 3k 1 1
‘qp
- -
- o
S# o N ¥ s TR
u>J -
4 i i 1 1 = L L 1 1
-2,-
—
& o
3 /\‘\L m [\/\
Bt 0 o /\/\
g5 0 W N
b :
o
2 T 1 L F 1 i L L 1
0 10 20 30 40

TIME - SECONDS



v-€v 9ld

ACCELERRTION

VELOCITY

DISPLACEMENT

1
—
wn

CM/SEC/SEC
o

15

CM/SEC
o

M
o

PARKFIELD. CALIFORNIA ERRTHQURKE  JUNE 27. 1966 - 2026 PST
118038 ©6.007.0 SAN LUIS OBISPO REC BLDG COMP N3EA

© PERK VALUES :

RCCEL = -14.2 CM/SEC/SEC VELOCITY = -1.1 cM/SEC DISPL = 1.2 cw

e

o ok i il

10 15 20 25
TIME - SECONDS

30



PARKF IELD., CALIFORNIAR ERRTHQURKE JUNE 27, 1966 - 2026 PST

-
11B038 66.007.0 SAN LUIS (0SISPO REC BLDG COMP SS5uM
© PEAK VALUES : ARCCEL = 11.4 CM/SEC/SEC VELOGCITY = 0.8 CM/SEC OISPL = -0.6 Cn

0 WWMWMW\MMWWWW

-2 r

RACCELERRTION
CM/SEC/SEC

69
VELOCITY
CM/SEC

)
)
f
{
)

0 S 10 15 20 25 30
TIME - SECONUDS

-
@
>
o
o




- R e P — - B ——— A e

PARKFIELD. CALIFORNIAR ERRTHQUAKE  JUNE 27. 1966 - 2026 PST
11B038 66.007.0 SAN LUIS OBISPC REC BLDG COMP Up
© PEAK VALUES : RACCEL = -6.1 CM/SEC/SEC VELOCITY = 1.3 CwsSEC DISPL = -0.9 (m

-10
= D
= §
b
~
I%Jé 0 ! AL ™ Nl
i
g5 |
(=
10 - 1 d L b | L J
o2
~ e
3 = o A Lol i e
8 § 0 ~ e ‘«\,,/*IA PN /\/\//v“‘\
g8 W FEAT
= -
2 1 1 1 L i |
35 .
= L
w
b /6\ /"\—\
e A/_\
-n i
2 8 |
b =3
? 2 - 1 - | oI 1 L - J
(] 0 5 10 15 20 25 30

TIME - SECONDS

LT ISR TR PRI o R T



Vi

VELOCITY ACCELERAT[ON

DISPLACEMENT

|
wn
= )
Q

CM/SEC/SEC
Q

CM/SEC
o

PARKF IELD. CALIFORNIA ERRTHQURKE

JUNE 27,

118037 66.005.0 TEMBLOR. CRLIFORNIR
© PEAK VALUES : ACCEL = -264.3 CM/SEC/SEC VELOCITY = -14.5 Cm/SEC DiSPL = 4.7 Cw

1966 - 2026 PST
COMP NGSW

TIME - SECONDS

-
1l + B I - i i e J
'
-
= = U 1 1 1 1 J
e 1 1 v u_— 1 A
0 5 10 15 20 25 30 35



2L

8-€V 94

VELOCITY ARCCELERATION

DISPLRCEMENT

g

CM/SEC/SEC
o

S00

CM/SEC
o

PARKFIELD. CALIFORNIA ERRTHQURKE  JUNE 27. 1965 - 2026 PST
11B037 ©6.005.0 TEMBLOR. CALIFORNIA COMP S25k
© PERK VALUES : ARCCEL = -340.8 CM/SEC/SEC VELOCITY = 22.5 cw/SEC OISPL = -5.5 tm

-

1 1 L i 1 1 = |
J o\ N A&I‘\ . WP SR Ny i - = TRy

M A ¥ 4 gl el -

d = 1 1 1 i J

r
4 \/J\/ L e e N — T

I ! 1 1 : | L 1 J

0 5 10 1S 20 25 30 35

TIME - SECONDS



€L

6-¢v 914

VELOCITY fCCELERHTION

DISPLACEMENT

27. 1966 - 2026 PST
L COMP DOWN
© PERK VALUES ¢ RACCEL = -129.8 CM/SEC/SEC VELOCITY = 4.4y CmsSEC DISPL = 1.4 C~

-250 r

|
L
g I
% 0 gy
2

r
250 L L \ : ¥ "L -

T
P
—~

\.A A A An NP L Y 2 s TN R gt 1

&
:
-
7
<

q

<

3

q

3

- /\,\
/-\ N
e /\.\f ‘\L [ \l P~ \ NG o \J\
\_\// \ \/-/\./// \/\//// 2
}-—
2 1= 1 L 1} 1
0 2 10 15 20 25 30

TIME - SECONDS

K



-~ >

VE_.C‘

RESPONSE SPECTRUM

SOUTHERN CRLIFORNIA ERRTHQUAKE NOV 21. 1952 - 2346 PST

ITIV31S 52.012.0 CITY RECREATION BLDG.. SAN LUIS OBISPO, CAL. COMP N36W

)4

bbdaabadibd b b bbbbasin b bo vddbdid b bdbas IS T P I

"

DAMPING VALUES ARE 0, 2, S, 10 AND 20 PERCENT OF CRITICAL

re—p—— - e —y——— ~— —— ————————- —~————— 4
TS ST X TS 1
i " X } ' S * 1 ' r ¥ x ! !
' » ¥ X ¥ P ¥ ol |
'i. Y 4 <
- - .~ [ P A S AN W \— i —If— A TS o “
1_‘) < B w g Yy 9 (( }1
x ¢ ’ »
‘: ¥ l s » > r ), y b »
| % x x .
\ hY
v !

8 . 4 ’ M 2 4 & ]

PERIOD (secs)

FIG. A3-10
74



RESPONSE SPECTRUM

SOUTHERN CALIFORNIA EARTHQUAKE NOV 21, 1952 - 2346 ¥ST

T11V319 S2.012.0 CITY RECREATION BLOG.. SAN LUIS OBISPO. CAL. COMP SSUN

DAMPING VALUES RRE 0. 2, S, 10 AND 20 PERCENT OF CRITICAL

4q
".
4
)
@
v
C
s o]
> (S
-
L) a
O i
J
W
>
-’ o ¢
x > 4 ! . /
08 RN “) ot y A AN ).v | T A O }v"‘t + .0‘»00 -4~ 108
a Y . x %4 © ~°
¢ Bl Nt . TR AP W A S 4 . 08
b N x x x » » . » b . -
o *“ G ' ¥ £ K % )’ } L X% )
04k + ‘d, "~‘—-~ e oo+ e - N + 4104
| A X % ‘ x ! x A
g 3 s h ! % “
I,)' I ¥ v v ’ )‘ v ’ 4 ¥ ",.
) x ‘ ) ¥ x ] ! < ¥
Q2 r v'{ ¥ X ".\: ~ Y o". oo~ .. - P, —i oo~ >0 .. ‘1 02
x x x " X . X X X ¥ x » 4
* ¥ 1 W X K ¥ b} < X K } \ <4
- x ~ » x .
X L4 X W K X x X W K x ]
~ - w w ¥ W
I\) v S s b A bbb b b PSS b bbbl A kb Add Ve O'
M 06 08 2 < 6 8 4 &€ B8 2

PERIOD (secs)

FIG. A3-i|




RESPONSE SPECTRUM

SOUTHERN CALIFORNIA ERARTQUAKE NOV 21, 1952 - 2346 PST

111vV318 S2.012.0 CITY RECREATION BLODG.. SAN LUIS 0BISPO,. CAL. COMP P

DAMPING VALUES WAE 0. 2. 5. 10 AND 20 PERCENT OF CRITICAL

I a— Ty —— ————y ——— ~yr— —~r—y—————————— ——— a
: S T X % P ]
’ '
’
d
P’ o e 3
) S
AR N
\ 1.'.
vAlN
H ~ W 8
r
6 S )
!
4 + )o 4
\ 4
i
of
2 4 N -
¥ ¥
4
~A | N
3 u
TAR N - 8
r
[} . i ($)
1
A 4 e 4
1 .
\. }
'
.l
* - - 2
¥ '
)
“ "' y
O~ ‘() .‘.3“..“' e - NP AN e AN 'b‘*“t‘\)\‘\pbxf :f\a
Q b" a - 4 fe)
)¢ % ‘:."__.;L.,,L PR R T S x.xx.&" & &'_)h 06
! ( < ' r { 8 ) ¥ (¥ % ‘
v x » x =y
)4 + J'\&.‘x - -~ ‘ » rs;;s w oot P r;.a\‘&\g % 04
A 1 x 1 x
i'_.r-‘_ ¥k N N4 KX N\ K
x L ¢ f = * ) P ] t'\,
0: v I‘L ¥ 4 PN .-i F—+— a~{~ v f{ N P s\{)?
b
v x w " X x W X n X o
> ! ) x . )’ ¥ ) x o )’ ¥ ) * ’
L - - - » -
A b 3 > W N\ | L ] ¥ " )} x 'y * N
01 MMM‘M _:..Lw u.n.n.:uu. alaaaldal o s (]
04 6 08 | 2 4 & 8 2 - 6 8 10 20

PERIOD (secs)

FIG. A3-12
76



Poss
% .
v K &
o~ 7
x :
| =4
- .
= g 8¢ o
- = &
ac - F e "
7
- o~ 5
S 933
E w & o~
§ i
w * B -
w g 8 2 "
" 3 5 v X
r 3 _
T €. °
o &8s e
w w : . AN L
R m 8 m , = o A AN \
w P/ P
-8 £ o. L. VA
2 by (i A a :
= 171, < N X 2T 7 e ,
= Y 47D ALY GAYALD AR S Y SR A i 18
-4 N\ g & P 4 - \\ N ANA ¥ N .‘.\ ;\1.,\ % ) \ 3
ui gy M%.(#..f\v..%wo.mkll e ,JL.LT.‘ »ﬁ?t.liﬂ-l;llll. *il\fJ! el o kt_m
...Dann Q o O® @ e o -® © e oy -8 g 2 - &
o (295/°u1) ALID0T3A |

FIG. A3-I3

PERIOD (secs)
77



RESPONSE SPECTRUM
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RESPONSE SPECTRUM
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RESPONSE SPECTRUM
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LIST OF SELECTED SEISMIC EVENTS RECORIED AT SANTA SARSARA RECIO! STRONG-MOTION ACCELEROGRAPH STATION -

Peak Acceleration

Date of Event Time Epicentral Magnitude USGS Station Distance From CIT - om/sec? cIr

ir Mo Day 1psT) ca o (Richter) Recording Station Number . Station (mi.) USGS Files - q°s Record

1 02 09 6300 San .ernando .4 .Ca ta Barvara 282 83 NAJE S4HE Up 0-208
40248 118924'w (Pluid Mechanics Lab) 16,5 17,0 11.0

Data from Hudson, et al. (1969-1975 a and b)
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RESPONSE SPECTRUM

1971 - 0600 PST

FEB 3.

UNIVERSITY OF CALIFORNIA, SANTR BARBARA, CAL .

SAN FERNANDO EARTHQUARKE

COMP NY2E

1110208 71.176.0

DANPING VALUES ARE 0, 2. S, 10 AND 20 PERCENT OF CRITICAL

PERIOD (secs)

FIG. A4-4



L

/S€

OCITY

L

5]

N

0

RESPONSE SPECTRUM

SAN FERNANDO EARRTHAURKE

FEB 9. 1971 - 08600 PST

COMP SWBE

1110208 71.178.0

UNIVERSITY OF CALIFORNIT. SANTA BARBARR. CAL .

DAMP ING VALUES ARE o

2. 5. 10 AND 20 PERCENT OF CRITICAL

PERIOD (secs)

89

¥ ' 1 w‘ nlv < 1
Q x . Qv - %
o\ & 2D PNy r o~ b 4 '~‘g¢‘: ~ } N, o
3 o1 R P ~ P w oo~ )g'& .- 0\0% — N 0OR
; . 9 y M P o .
. Y - A AR e O~ (P4 7 06
o p o ¢
v X A X ¢ 1 ’ { ¥ s 8
! "'J'. '.~‘»-~ g i w. 4 At} )* *\\'—(N i y 04
| A X x ' 1 » ]
l}.’.' ¥ ¥ a 3+ = ‘.‘- k] 1 ) p ‘Y .
A ' ‘ ¥ ox ¥ X ¥ o> ‘ ¥ %
’ ¥ T - ¢
* s W * oo~ - \( ~ - & ai 4+ ~ \; N~ d'i -4+ = 4\1\ -Qs 02
» . * v » - > 4 3 X * * i e
¥ ETTS ‘ A 1 T .9, R o
. X ¥ % ‘\ x | x > 4  } x, | X X \i
Coaaditiu ol A DTETTRIA BJUTTA T B /AR I IV NITTOTTT B/PRT v BT sl ud o)
4 & O | 2 K 6 B 2 4 6 8 10 20

FIG. A4-5



COMP UP

- 06CO PST

1971

FEB 9.,
UNIVERSITY OF CALIFORNIA, SANTR BARBARA. CAL .

10 AND 20 PERCENT OF CRITICAL

S
-

RESPONSE SPECTRUM

DAMPING VALUES RRE 0. 2.

SAN FERNANDO ERRTHQUAKE

1110208 71.176.0

@ < o~ -
< N @ < o © @ - o o % o o ]
~ = T ™ 71X s r ‘\«4 T & Fd V| \«A. )4 \\
y x s b x | ) X 0.
. .hG, y-v PN ' e wl.& ~—1 H\\ o > ,fMI,OMY (J..,».vv‘ > \v\ Y
0 a |, ¥ . |/~ / » I\ 1 D |
K “. W NN ¥ \ X ) *y\\ VA % %G x\ﬂv- v
\rt { p - x| | N LA/ LA \0.\«\;. X / 4
%, SINKLNY AN AN NN SRR X N
| ~ ) " X / ¥ \ | O Ny /
- 4 QQB + .}*-v)v P 4 1 'M(* =3 lvnvOnflw Yawa T a “m\
’ C S » E B /7 - X =
: s ML M A N A NS
AN (w ~ . 4 A -y . - A A gty Q. - v e !
W N F 4 Pe "\\. /)\. e v D .9 - ¥ /N o %
. LA >3 X . ‘V _, ! 4 .
oo -~y A e * + ~ . L1 '/\‘Fl P ,‘1 t <
¥ N % \ ’
K X X * ¥ 2
N K )
- o~ \ e } > -4 ~ o~
K N\ 1K . %
- » R i
4 % ' F K
p<— 1 ~
e e
N X .
r -~ .,rﬂrw -~ “w.
v 4
» N A
< vlvl.w-\).‘.l.‘\r, et
K XX X | X

04

(99s/°ut) AL1120713A

FIG. A4-6

90

PERIOD (secs)

06 08 |



Section A5
Lake Hughes Region
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26

Peak Acceleration

-

Date of Bvent Time Epicentral Magnitude USGS Station Distance From CIT - cr/sec cIT
Ir M Day iPST) 0T 0 (Richter) Recording Station Number Station (mig) USGS Files - 3's Record
65 07 1% 23:46 Southern California 4.0 Castaic, Old Ridge Rt. 110 9 S E Down V=331
34729°'N; 118°931°w 40,4 35.9 26.3
66 06 27 20:26 Parkfield 5.6 Castaic, 0ld Ridge Rt, 110 s E Dowr
35954 'N; 120°54°'N .004g Not measurable
68 04 08 18:30 Borrego Mountain 6.5 Castaic, Dld Ridge Rt, 110 174 Maximum accel, <0,0lg
33%9'N; 116908°'W
68 07 04 16:45 Santa Barbara Channel 5.2 Castaic, Old Ridge Rt. 110 67 N21E NO9w Vert
34207 'N; 119°%42'w 0.03g 0,029 <0.0lg
71 02 09 6:00 San Fernando £.4 Castaic, Old Ridge Rt, 110 lae N21E NEGW Dow D=-0%6
34924 'N;: 118924'w 309.4 265.4 153%.3
Santa Felicia Dam, 284 20 SO8E SH2wW Down E-061
Outlet Works 213.0 198,13 63,7
Lake ‘ughes Array, No. 4 126 i8 S69E S21w Down J-142

168,2 143.5 150.8

Lake Hughes Arrav, No, 12 128 15* N21E N6GW Dewm J=144
346,2 277.9 105.3

Notes:
Data from Hudson, et al. (1969-1975 a and b), except for the 1966 and the 1968 earthgquakes for which the
data were obtained from U.S. Geological Survey open files, Menls Park, Califormia.

* Distance calculated fyom station and epicenter coordinates
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RESPONSE SPECTRUM
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Section A6
San Bernardino Region
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Date of Bvent Time Epicentral Magnitude
B & by D —hacation i{iichtes)
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33909'N; 116°%08'W

20 09 12 6:30

Lytle Creek 5.4

34%16°'N; 117932°W

71 02 09 6:00 5.8
3"

Notes:

Fernand> 6.4
24°'N: 118724'W

Data obtaine” from Hudson,

TASLE a6-1

USGS Station

Recgrding Station — Number
Cedar Springs, Allen 111
Raach
“edar Springs, Allen 111
Ranc!

Cedar Springs, Pump 112
House

6074 Park Drive, 290
Wrightwood

6074 Park Drive 9

Wrightwood

et al, (1972-1975 a and b) except for
data were obtained from U.S., Geological Survey open files, Menlo

pDistance ~alculated from station and epicenter coordinates.

Distance From

5"!& Pyl ‘M‘.]

the 1968 earthguake for which

Park,

N BERNARDING RECION STRONG-MOTION ACCELEROGRAPH STATIONS

Peak Acceleration

California.

CIT - omisecd

USGS Files -~ ~ S8
Maximum accel., <0,01g
SBSE 08w Down
69.9 4.9 59.3
S54E 36w Down
56.0 w9 .4 6.9
Se5F S25%wW -
139, 1944 53.1
S65E S2%N Do
408 5. 2.9
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wW-335
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M-183







Veldias e

U

e UL

~ WMW\WW-‘ VA A

o

J35/23S/W)
NOT 166373008

126

YU

‘\..
/
/
; A
s
/
s
\
>
«
£
{ © W
2
f >
/
3
\
\
\\
/ “
|
y - - - O
o o

W)
INIW3I8&S 10

FIG. A6-2



21

€-9v 9ld

VELOCITY ACCELERRT|ON

DISPLACEMENT

CM/SEC/SEC

CM/SEC

CM

-60

LYTLE CREEK ERRTHQUAKE SEP 12.

[1IW33S 70.011.0
© PEAX VALUES :

ACCEL = 59,3 CM/SEC/SEC

VELOCITY

197

0 - 0630 PST
ALLEN RANCH. CWR SITE. CEDRR SPRINGS. CAL.

2.6 CM/SEC

COMP DOWN

DISFL = -1.2 On

TIME - SECONDL

1—/‘
1 . . o | 1 1 A L J
/A\\ /\«—'\ /—\ ey
= \/ e \—/——’/
1 1 i 1 L I}
0 5 10 15 20 25 30 35 40



821

=
@
»
 §
»

RCCELERRTION

VELOCITY

DISPLACEMENT

CM/SEC/SEC

CM/SEC

I
D
(@)

o

60

LYTLE CREEK ERRTHQUAKE SEP 12. 1970 - 0630 PST
[IW:3E 70.004.0 RIGHT RBUTMENT. CWR SITE. CEDAR SPRINGS. CAL. COMP SSME
© PERr VALUES : RCCEL = 56.0 cm/SEC/SEC VELOCITY = 2.9 CmsSEC DISPL =0.8 Cm

Q 1 1 J
= 1\[\ 1\ FQ!}V[A\r&1/\"“‘\~u~:~F\xJ£/3tﬁ;‘A e N
/'//\A—\
PR it
) e
o g 16 l%

TIME - SECONDS



SONQI3S - 3WllL

51 ot g 0
r T i
: \> H
4
— T 1

3 g\/)\v\/)\/\/\é»P.

T —CR RS T

MIES SW0OD "D *SONTHGS ©H03D *31IS HMD CINIWINGHE 1HOIY  0°HOO° StEM] ]

W) 2°1- = 1dSI0  J3S/W2 0°h = ALIJDI3A  J3S/33S/WD K'ES- = T13IJW & SINTWA W34 ©
0L
1Sd 0E90 - OLBl *Z1 43S 3UNDHIBE3 ¥3I3WI ITUIAT

0L

OL-

J35/W2
ALTJ073A

235/33S/W3
NOI 1663713308

IN3W32687d4S10

FIG. A6-5

129



0€L

9-9v 9id

VELOCITY RCCELERATION

DISPLRCEMENT

CM/SEC/SEC

CM/SEC

o}

LYTLE CREEX ERRTHQURAKE SEP 12, 1970 - 0630 PST
[IW336 70.004.0 RIGHT RBUTMENT. CWR SITE. CEDRR SPRINGS. CAL.

© PEAK VALUES :

ACCEL = 36.9 CM/SEC/SEC VELOCITY = -1.3 CM/SEC

COMP DOWN
DISPL = ~.4 Cm

TIME - SECONDS

= - L o J
-
/T_'—-\\ e i
v = n— R * = - =CRmCIET——
0 o 10 15



SONDJ3S - Wil
= — uﬁu . e, ‘1m1 - TN S—— .1\.|\\4sl:hwnw‘ — - .m -
|
Lﬂ
~— \tiekmeuHHvlnf// e u\\‘\\\\\\\\\1\\.1\\!HWWHHJHU/\)MA////\)/ \/r\\)\QMA 0
N\ «)M\ 4
1
- _— - o1
PR . »b;>\)f(\/&f(</\/\>,> >>D> 0
T i = i . 7 7 7 \J ﬂ\ﬁg\ J
( o 01-
f T a r g 082
1l1sb(l(Ilx}i\I)Is2f1)1)ll!\)r1\(\(!()2)L)&l)¢(l}\?(>lf<(\/1\)35\5{&rNafﬁé?$i 0
- ose-

Wl 1°2- = 4810 J3S/WI L8~ = ALIJOT3A J3S/33S/6W3 0°BEL = 1323 : S3INTHA ME3d @
3S8S JdW0D YD ‘O0OMIHOIEM *°HO ¥Ubd he09  0°200°0L hHEEMII
1Sd 0EQ0 - 0LB1 *21 43S IWHNOHLIEEI %3343 3T1AT

W
IN3W3IB4SI0

J3S/WI

ALTJ073A

J35/235/W)
NOT 166373204

FIG. A6-7

131



Eoarer T

i Al

TaS———

2€L

8-9vV 914

VELOCITY RCCELERATION
CM/SEC CM/SEC/SEC

DISPLACEMENT
CM

-10

LYTLE CRFE¥ FRRTHQURKE

SEP

12'

1970

- 0630 PST

[IW334 70.002.0 6074 PARK DR., WRIGHTWOOD. CAL. COMP S25W

TIME - SECONDS

© PERK VALUES = ACCEL = 194.4 CM/SEC/SEC VELOCITY = -9.6 CMsSEC OISPL = 1.0 v
AP et oo b o
- 4 1
i 1 e ]
i L L
S 10 15

v ey

P S e e pE———

e nl Lonee i ol B e i B S



ACCELERATION
CM/SEC/SEC

55 ¢ . . . e

€€l

VELOC!TY
CM/SEC

DISPLACEMENT

6-9v Oid

LYTLE CREEK ERRTHQUAKE SEP 12, 18970 - 0630 PST
1IW334 70. .0 6074 PRRK DR.. WRIGHTWOOD., CRHL. COMP DO%enN
© PERAK VALUES : ARCCEL = -53.1 CMsSEC/SEC VELOBCITY = -3.1 CM/SEC DISPL = 1.4 Cm

w*%m ‘WW\»NWWWWMW”WW”

T /M/\“\ N

LN A R,
n U 7 VWA~ b i

10 1S
TIME - SECONDS

(=)
&nr



bEL

01-9v 914

VELOCITY

DISPLACEMENT

ACCELERATION

CM/SEC/SEC

Cm/SEC

SAN FERNANCO ERRTHQUARKE

FEB 9. 1971 - 0600 PST

1IM183 71.157.0 6074 PRAAK ORIVE. GROUND LEVEL. WRIGHTWOOD. CAL. COMP NGSW

© PEAK VALUES : ACCEL = Y42.4 CM/SEC/SEC

VELOCITY = 3.8 CM/SEC QISPL = 1.2 Cm

o Mw«wwwdw,\ﬂ W\/WW o

i " J

13 15 20
TIME - SECONDS



SEl

11-9v 914

VELOCITY ACCELERAT ION

DISPLRCEMENT

CM/SEC/SEC

CM/SEC

SAN FERNANDO ERRTHQURKE

FEB 9.

1971 - 0600 P3T

[IM183 71.157.0 6074 PARK DRIVE. GROUND LEVEL. WRIGHTWOOD. CAL. COMP N2SE

© PERK VALUES : ACCEL = 55.7 CM/SEC/SEC

VELOCITY = 2.6 CM/SEC DISPL =0.9 Cm

" 3

A

. e

1
i
TIME - SECONDS




RCCELERARTION
CM/SEC/SEC

FFR Q. 1971 - N& PQT
- | 5
2 i e - i -y s
ROUND LEVEL W LGN mUUU AL COMF OWN
- 5 n .
VELOCITY = 2.0 cwseC  DISPL = -1.2 ow

9L

VELOCITY
CM/SEC

A
n N \/ﬂ\"\/"\ / s KD T
W VA s \, A
- i e ——— e W She W S e
AT = / %Hf——iv&<3\mA”
\,»vf\f\'
1 . i FEETSR—

OISPLRCEMENT
(™

Ti-W 914

e e ———————————————— Sa———— -
10 15 . 20
TiME - SECONDS



COMP SBSE

- 0630 PST

» 1970

CWR SITE. CEDAR SPRINGS. CAL.

ALLEN RANCH,

RESPONSE SPECTRUM
DAMPING VALUES ARE 0, 2. S, 10 AND 20 PERCENT OF CRITICAL

LYTLE CREEK ERRTHQURKE SEP 12

I11W335 70.011.0

(),86 A

FIG. AB-13

v
\.\«.x, y\ -~ 1\‘4.1. « ;\.‘.w -
,l\ \.\ .(, 3 v u- /41 4 Y,)k ’ !
‘I{lxﬁ..\lv ‘ .J r * - y\\wﬂ\l NE ,
» / 4 p
W | | / -
/" /) N &%
o R X / \.. | X | N LA/
\J / \ “ N
% x / \ A N \.‘ 2 X

PEEA— 1D
VAR W N s A
N\ x P AVAVAN "

. A AR L o B 2
ve | & b 4V

10

aakaly
€6 8

PERIOD (secs)
137

4 - x
DR
~ » \ i Ve

- *u’: l*l

N -~ 4 N v. K ;
XN BN A M A ¥ t
I e e AN

n
}\ . e b A

Q o Q0 Q@ D O o® © e

o O oO® & < ~ =

e N =

(39s/7u) ALI1D073A




RESPONSE SPECTRUM

LYTLE CREEK ERRTHQUAKE SEP 12, 1970 - 0630 PST

I1IM33S 70.011.0 ALLEM RANCH, CWA SITE. CEDAR SPRINGS. CAL. COMP SOSW
DAMP ING VALUES ARE 0, 2. 5. 10 AND 20 PERCENT OF CRITICAL

VELOCITY (in./sec)

400 ¢

400

200 200
‘
100 k 100
80 F 80

a0 f

20k

60

40

§ 20

Adsd sl b Al A diiis aadaaadaalaiaa ol ok sl A il il Aaaasaaaa s bl

04 06 08 | 2 4 6 8 | 2 a
PERIOD (secs)

N1\ &V, VNV 1% NP
N L 4 2( N vy S ’}(\i )>/2
X K XK jf X5
6

138 FIG. A6-14



RESPONSE SPECTRUM

- 0B3C PST

LYTLE CREEK ERRTHQUAKE SEP 12, 1970

COMP  DOWN

ITIM335 70.011.0 ALLEN RANCH, CWR SITE, CEDAR SPRINGS. CAL.

DAMPING VALUES ARE 0. 2, S, 10 AND 20 PERCENT OF CRITICAL

\
i~{

/ \

AdAAAAAb L 4l |

S
IK "
10

"

TS wee FYe

(39s/°ul) ALID0713A

20

6 8

4

04 06 08 i

PERIOD (secs)

FIG. A6-15

139



RESPONSE SPECTRUM

20 PST

~
£o

-

LYTLE CREEK EARTHQURKE SEP 12, 13970

CWR SITE, CEDAR SPRINGS, CAL. COMP SSNE

T11M336 70.008.C  RIGHT A8 MENT,

10 AND 2u PERCENT OF CRITICAL

RRE 0, 2. §.

DAMPING VALUES

- e . ® o o l
T TS T T x ]
NZ LS NUNZES
AN A7 G a N SRR A e b
,_* /A F f/h S o Wi
1) 4 4 _,x,eooww o
<O\ N N\
Va VA VAERVIS je
\ 7 N 3
\..X,.l4/|| \nm@

(99s/°uw1) ALID013A

PERIOD (secs)

FIG. A6-16

140



RESPONSE SPECTRUM

- 0630 PST

RIGHT ABUTHENT, CWA SITE, CEDAR SPRINGS. CAL. COMP S36MW
DAMP ING YALUES RRE 0, 2, S, 10 AND 20 PERCENT OF CRITICAL

_YTLE CREEK ERRTHQURKE SEP 12, 1970

W336 70.00M.0

I

by
R

X NK

N

(o3 i .
Add

%4
o

9

h Y

J,k I 1\! N/ »
TN NI AN

X 4
X x

D T S S

”

A " i d i

r

s xX) /
X XA

~N -
\ ..\ ¥ SO\
e by —— €
A
¥
= -
a
r..\ > —
X 3
-~ -
e
LA \wu
X X 3
) . 9. ¢
/DN
.5 ]

N

'\

AdAdid

20

6 8 10

O ® ¥ - &N

(39S/°ut) ALID03A

- ®

PERIOD (secs)

FIG. A6-17

141




RESPONSE SPECTRUM

- 0630 PST

LYTLE CREEK EARTHQURKE SEP 12, 1870

ITIN336 70.00M.0 RIGHT RBUTHENT, CWR SITE, CEDAR SPRINGS. CAL. COMP DOWN

DAHP ING VALUES ARE 0. 2, 5. 10 AND 20 PERCENT OF CRITICAL

7/ X o)
7 N\ N
. / 0& x / i ®
y o £ N
N e
e Dy o

s \ o k i Y
/ o P 1NN Y /| N - _ N\
# ! 7 SCY \ /+ - - | \ m 1 St N ;
! | \ N IN H N 1/ N\ N | “ 3
A\ 7T\ | . DX X M N L\ NS AN AN/ \ ! N A
ATTIRTR NS ATTeTY AhAd il A FTTTTTERE TTTTRT TR FYTy FUwN oo fem adadasas asadasad sl ST Al

s
- @ W L 3 o~ - @ L 4 o~
’ © 0 o o Q

(98s/°ui) ALID0T3A

PERIOD (secs)

FIG. A6-18

142



VELOCITY (in./sec)

RESPONSE SPECTRUM

- 0630 PST

ITIW334 70.002 0

LYTLE CREEK ERRTHQUAKE SEP 12, 1970

8074 PAAK DR.. WRIGHTWOBD, CAL. COMP SBSE
DAMPING VALUES ARE 0, 2, S, 10 AND 20 PERCENT OF CRITICAL

400

400
200k

100 ,

NN
N\

-

/'/\" J

B

9

N /

,_\;_\;/\5‘ 8,
%, | / } .
-

" 6.0, 200

| 10C
80

/60
N

40

& 20

)
®
6
10
/\/ A1}\' 8
e
/] s

PERIOD (secs)

FIG. A6-I9



RESPONSE SPECTRUM

- 0630 PST

LYTLE CREEK ERRTHQURKE SEP 12, 1970

6074 PAAX DR.. WRIGHTWOBD, CAL. COMP S2SW

111W334 70.002.0

OF CRITICAL

DAMPING VALUES ARE 0, 2, S, 10 AND 20 PERCENT

‘..‘ v

,, J.\..,

. /_.‘.M, Hfl\:l .ﬂ.}{lﬂﬂlf A rttflsr,i\«.wﬁ*\l».

\d /

A A A i A Ad A a A i Adddd

U
20 ;

O ® W < e -

(98s/°ut) ALID0T3A

PERIOD (secs)

FIG. A6-20

144



SPECTRUM

RESPONSE

- 0630 PST

1970

6074 PAAK DR., WRIGHTWOOD. CAL. COMP DOWN

LYTLE CREEK ERRTHQUAKE SEP 12,

70.002.0

T1IW33

DAMP ING VALUES ARE 0., 2, S. 10 AND 20 PERCENT OF CRITICAL

X
A
X

X

X ‘;()K\(\ 4

A
v’ o l\-# 7* ’7,!/ . N\

ol 7\*,

x

A

at

W

GANR

W

L "1.’*.(,*3‘*'

{

D O - -
O3 @ & Qo @ < w - ® w < o~ -
<> /W T 1T v.\wax XTI T T T o ¥ am - e < T
X / . ’ 7 | x i ! b4 N 7N\
£ 7\ i N / F i aw 9 /+ /) MO\ MA | ! \\ o v\\ 1
P TN / Vath” , | iV 4 & _ N
o R e A S i & o NS PR -48

04 06 08 |

(99s/°ui) ALID013A

PERIOD (secs)

FIG. A6-2I

145



VELOCITY (in./sec)

RESPONSE SPECTRUM

SAN FERNANDO ERRTHQUAKE FEB 9. 1971 - 0600 PST

I1IM183 71.157.0 6074 PAAX DRIVE, GROUND LEVEL. WRIGHTWOOD. CAL. COMP NESW
DAMPING VALUES ARE 0., 2. S. 10 AND 20 PERCENT OF CRITICAL

400 ¢ - - ra 400
3 / N \ g - X /
E 3
E K&( % 8N C
: \ /]
200 fgp&r k >< V e &J_Y_S 200
L (] \ \
P %, N S NSO,
: e L) K / ‘ \
100 W o ><:7 ) &4 100
80 “ ZaN . A > 80
; ‘ o / /Y
60 — > Q,b &:{ / //f / : 60
S A y :
40 E/ /j b 2, | 4 b H 40
E\ \ \ T / / "\\ | // ’\‘Jv
9 3 X \ 1 Sy A vX\ Ne’ (o}
:/ / ( 7T\ = \/ / L/ ! - N\ A \/O | 20
20 9 / ‘xf ~ / ) > —t ‘)( & P~ 2
ENS 2N INECSCYe | e ]
: A \ / /<~ t ‘ 3 \
e X >1(Y pd > j,J /
AN AN T 25 .
0 ES v pltu 1
o N NN /N N/ D%
6 E—\ w4 b » SaA \0 ’ P /\—1 6
: S I o X X |
Yaulh'e. & ¢ & A
B o o : 3
E N /" ’ . 4 / Q
- i 7. s k\ O |
o /4" 4 r I
/ 7 \ v 7 O\
B B& 2
| :—\a g g |
8 ?i/ \% 8
L-\iy— ® 5 6
; A G |
W 4%
Y :
F
:A§AA fry Py Anl> S aaaaaasad aaaaaadaadaian sl sl bl ai il NETIMTT AN TR BTrs T We e TR T e vt Y |
04 06 08 ! 2 4 6 8 | 2 4

PERIOD (secs)

146 FIG. A6-22



VELOCITY (in./sec)

RESPONSE SPECTRUM

SAN FERNANDO ERRTHQUAKE FEB 9. 1971 - 0600 PST

111183 71.157.0 607¢ PAAK DRIVE, GROUND LEVEL. WRIGHTWOOD. CAL. COMP N2SE
DAMPING VALUES RRE 0. 2. S. 10 AND 20 PERCENT OF CRITICAL

400 400
o \l\/' /
b A
y / s
EP /S
200 Feof —4 200
E QS
t;*}:f;
100 -5 100
80 & S 80
=
60 | P( 60
E / .
40 =’\J‘»— ¢ 40
/r/ X
P k
20 b= , 20
:)(: /’r .
- E?‘ SR o
;‘:\ p o o
o e . 6
Py
3 y. !
4 =// —3& 4
N
i
2 2
E\ ]K A
E 7N X

8 FE4 B
I N/
o [ 6
Yk

4 (£ 4

o " /N j N AR,
: \ﬁﬁ\/ I K/SK / b K. %’*& i

S D SN T A

aadasaaa A b aaad aaad b Al Addadaiaadl ol il il

04 0608 1 2 a 6 8 | 2 4 6 810 20
PERIOD (secs)

FIG. A6-23
147



VELOCITY (in./sec)

RESPONSE SPECTRUM

SAN FERNANDO ERARTHQUAKE FEB 9. 18971 - 0800 PST

ITINIB3 71.157.7 6074 PAAK DRIVE. GROUND LEVEL. WRIGHTWOOD, CAL. COMP DOWN
DAMPING VALUES RRE 0. 2. S. 10 AND 20 PERCENT OF CRITICAL

-y e : 7 X< %
E ./ /)/?/X /Z \VERYS P e\ V4
E P KSR
8L AN /wxz;f AR
e A NN %S @l VN
: b 4 ) $ave V4
, briF—/wr\:-\—- ;Z_‘*_\k_\_\#\ 9 eo A 0
: b\'{;qp A3 },(\ - s
/ 7\ \
: X /74‘_"1},’_(/ __35(/‘_‘*_00 : .
§ ‘\H % ¥\ Y \’| ,1 e
+__,><_‘,._ . e 4
K{ /e N /]
? o < 1
: &
3 <
g AN A
» X/ 8
E_._ M /: /AG
L : / g
.4%1/ 1 | ¢ N/ \.4
t\ % # @ (’
o, )
L[ | / 00?0 de% ” 2
4 oé' A ) 8% 000’\\ )>
a2 N 'L
y: % - / $ \\/,,/ 4"
08 f ba ; ~ 08
06 f— OO'Q:{:EO:O/ dfd_f + - 06
| dDCP.
04 /f %, \/ : \/ 04
BRSK PRSI XK
P Lala % NV NN 0N, N\ “
r |
| o ) ¥
.o' All&lll‘ LOGLAosflLA‘jLALA ZAAAAAAAAA‘AIIIA AGAALSLAAIAAALA A 2 ‘ 6 8 'o w ol
PERIOD (secs)
148 FIG. A6-24



Section A7
Los Angeles Region

149



0sL

Date of Event
X Mo Ray  (ESTU

69

70

71

04

07

o4

09

02

o8

04

8

12

09

Time

18:30

16:45

15:21

€330

6:00

Epicentral

ecation

Boerrego Mountain
33%09'N; 116%08°'W

Santa Barbara Channel
34%07°8; 119%42'w

Southern California
33°921'N; 118°29%'W

Lytle Creek
34°16°'N; 117%32'w

San Fernando
34%24n; 118%4'w

Re~ording Station

Paco:ma Dam, San
Fernandoc

613 E. Broadway
Glendale (bsmt)

k]
Jet Propulsion Lab,
Pasadena (bsmt)

Santa Anita Dam,
Arcadia

Jet Propulsion Lab,
“asadena

4867 Sunset Blvd,,
L.A. (bsmt)

Puddingstone Reservolir,
San Dimas

Jet Propulsion Lab,
Pasadena (bsmt)

Pacoima Dam, San
Fernando

633 E Broadway,
Glendale (bsmt)

Seismological Lab, CIT
Pasadena

Jet Propulsion Lab,
Pasadena (bsmt)

3638 Lankershim Blvd,,
L.A. (bamt)

Carbon Canyon Dam,
Brea

Griffith Park
Observatory, L.

4867 Sunset Blvd,
L.A. (bsmt)

USGS Station

—Number

279

267

104

267

266

220

108

141

226

Distance from
Station (mi.)
153

139

137

88

53

36

4.0*

20

»
-~

18

46

21

Peax
CIT - cm/sec

USGS Files - g's

NTowW
Maximuam

S70E
0.02q

S82E
T.4

Maximum

Max imum

Maximum

Max imum

S82E

14.5

Sl4w
1148,1

S70E
265.7

e
87.5%

SH2E
207.8

NOw
164,2

SSOE
67.3

SOW
176,.9

SHOW
154.1

Acceleration

Sléw Vert
accel. <0,.01g

520w Down
0,02¢9 0,029

S08w Down
7.0 4.9

accel. <0.0lg

accel, <0,05%g

accel, <0,01g

accel, <0,0l1g

SOBE Down

24,1 15.4

NTowW Down
1054.9 696,0

S20w Down
209,1 131.5

S90wW Down
188,.6 83.5

S08w Down
139.0 126.3

590w Down
147.6 69.7

S40wW Down

67,3 41.5
S90W Down
167.4 120.3

SOlg Down
156,13 115.7

cIr
Record

wW-344

=041

F-088

G-106

G=110

L-l66

N-185%

0-198

P-214




1St

Date of Event Time Epicentral
I Mo Pay  (PST) Lecation
71 G©z2 09 6300 San Fernando
34°24'8; 118924'wW
74 02 11 === 34%06'N; 118216'W
74 08 14 === 34%26'N; 118922'W
Notes:

Magnitude
{Richgex)

6.4

USGS Station Distance From
Recording Station ~—Number  Swation {mi.)
Puddingstone Reservoir, 278 40
San Dimas
420 So. Grand, L.A. 154 25
{second floor)
Janta Anita Dam (Res.) 104 20
Arcadia
420 So. Grand, L.A. 154 <

(second floor)

Pacoima Dam, San 279 6

Fernando

Data obtained from the open files of the U.S. Geological Surv

California,
Data for San Fernando Earthquake,

Data for the two Earthguakes in 1974:

except as

follows:

February 9,

1971

* Distance calculated from station and epicenter coordinates.

ey, Seismic Engineering RBranch in

Hudson, et al,

U.S. Geological Survey

{1975)

Peak Acceleration
CIT - cm/sec?

USG leg - g°'
NSSE NISw Down
69.7 3.3 37.8
S53E 37w Down
168.3 116,.1 56.3
NO3E NB W Down
137.7 165,.8 47,6
SS53E Si'w Down

B0 100 a0
Slaw N76HW Down
120 60 30

Menlo Park,

{1969-1975 a and b)

K=157

P=-221
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VELOCITY ACCELERATION

DISPLACEMENT

CM/SEC/SEC

CM/SEC

-10

s e — P — - - AR TS

BORREGO MOUNTRIN ERRTHQURKE APR 8. 1968 - 1830 PST
[1¥Y373 68.083.0 J.P.L.. BSMNT.. PRSRDENR. CAL. COMP SB2E
© PEAK ‘ALUES : RCCEL = 7.4 CM/SEC/SEC  VELOCITY = -1.3 cwsséC  DISPL = -.5 M

K 1 A 1 A 1 1 5 J
1 ' 1 1 i L A —d. J
5 10 15 20 25 30 35 40 45

TIME - SECONDS

S e

—



SONOJ3S - 3WIL

FIG. A7-2

Gh Ch SE 0€ G2 ne Gl o1 S 0
r T T T t 3 T T 1 T 4
o
| 3
< e 4
™m
- z
==
- Nl
r T T T T Y T T : Z
B <
- M
/\.\3)\ e/\/\,\.)\ \V <<>7~¢ << ad ..H.. il
d2-
r T T T ™ T T T o 0l

Ei:§§§%%;;
(=]
J35/335/W]
NOTlb6313320

W) 8- = 14510 J3S/W3 E*1- = ALID0T3A J3S/335/W] 0°L- = 3328 : SINWA W3 ©
MBOS JWOJ "D “UN30HSHd “"INWSE *°"71°4'r  0°6B0°'89 ELEAII
1Sd 0E81 - B96! ‘8 HdIY INONOH1HE3 NIYINNOW 0034408




SONQOJ3S - 3WIL

Gh Oh SE 0€ =4 0¢ Sl 01 S 0

r T T T E 5 2 T T T
f T T T T T T T T -

¥ 1 - ] T | ] 1 T
-

A
1] -
W3 L°0= 7dSI0 J3S/Wd 0°1 = ALIDJ0T3A J35/23S/W3 B6°h- = 3339 : S3NWA MU3d @
NMOO dWOD " THD °“UN30USHd " INWSE " 1°d'r  0°680°83 ELEAII
1Sd 0E81 - B961 ‘8 HdH IUMHNOHLIEE3 NIUINNOW 0934408

(=

J35/335/W)
NO 18437330

" ol
U

IN3W328dS 10

ALIJ0T3A

FIG. A7-3

154



SS1

14

v-Lv

ACCy _ERATION

VELOCITY

DISPLACEMENT

CM/SEC/SEC

CM

-
n

o

15

LYTLE CREEK ERRTHQURKE SEP 12, 1970 - 0630 PST
IIW344 70.038.0 J.P.L.. BSMNT.. PRSRDENA. CAL. COMP S82F
© PERK VALUES : ACCEL = -14.S CW/SEC/SEC  VELOCITY = 1.0 CM/SEC  DISPL = -1.0 oM

1 ol 1 1 J
0 5 19 15 20 25
TIME - SECONDS




SONDJ3S - 3Wll

S

01 S

T

L T

W3 h°Z =.1d4S10 JIS/WI 0°2- =

MBOS 4WOJ " HJ *BN30HSHd *°

1Sd 0€90 -

0L61

ALIJDT3A

ONM

d3S

J36/238/W 1°HZ = 73338 : S3INTHA Y34 ©

INWSE " 71°d°r  0°6ED°OL hhEMI]

INENOHLIEE3 ¥3350 37147

Se-

W)
IN3W3J614S10

J3S/W]

ALIJ073A

J35/33S/W3
NOI 186313200

AT-5

FIG.

156




{51

-
@
>
~
'
()]
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VELOCITY RCCELERATION

DISPLACEMENT

SAN FERNANDO EARTHQUAKE FEB 8. 1971 - 0600 PST
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RESPONSE SPECTRUM
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100

—

»

o AT S A
L \ »

PERIOD (secs)

FIG. A7-57

208



RESPONSE SPECTRUM
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RESPONSE SPECTRUM
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RESPONSE SPECTRUM

FEB 9. 1971 - 0600 PST
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DAMPING VRLUES ARE 0. 2. S. 10 AND 20 PERCENT OF CRITICAL
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RESPONSE SPECTRUM

SAN FERNANDO EPRTHQUAKE FEB 9. 1971 - 0600 PST

1110198 71.069.0 GRIFFITH PARK OBSERVATORY, MOON ROOM. LOS ANGELES. CAL. COMP DOWN
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RESPONSE SPECTRUM

SAN FERNANDO ERRTHQURKE FEB 9, 1971 - 0600 PST
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RESPONSE SPECTRUM
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RESPONSE SPECTRUM

SAN FERNANDO ERRTHQUAKE FEB 9. 1971 - 0600 PST
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RESPONSE SPECTRUM

SAN FERNANDO EARTHQUAKE FEB 9, 1971 - 0600 PST
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DAMPING VALUES RRE 0, 2, S. 10 AND 20 PERCENT OF CRITICAL
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Section A8
Southern Coastal Region
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1€2

Date of
I %X
68 04
69 04
71 02

Event

08

8

09

Time

18:3C

15:21

6:00

Epicentral Magnitude

Location {Richter) Recording Station
Borrego Mountain 6.5 San Onofre Nuclear
33°%09'N; 116°08'W Generating Station
Southern California 5.9 San Onolfre Nuclear
33921°'N; 118°29'wW Generating Station
San Pernando 6.4 San Onofre Nuclear
34724'N; 118°24'W Generating Station

Notes:

2536 Via Tejon,
Palos Verdes

666 W 19th,
Mesa

Data obtained from Hudson, et al.

* pistance calculated from station and epicenter coordinates.

Costa

USGS Statior
— Number

280

280

280

411

(1969-1975 a and b).

Distance From

Station [n;.[

54

53

42

59+

Peak Acceleration
CIT - cm/sec?

USGS Files - g's

N33E
40.0

Maximum accel. <0,0lg
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