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DEPARTMENT OF CONSERVATION

DIVISION OF MINES AND GEOLOGY
STRONG MOTION INSTRUMENTATION PROGRAM
801 K Street, MS 13-35

Sacramento, CA 95814-3531

Phone (916) 322-3105

Fax (916) 323-7778

December 23, 1994

CSMIP STRONG-MOTION DATA FROM THE PARKFIELD EARTHQUAKE
OF 20 DECEMBER 1994

Report OSMS 94-24
California Strong Motion Instrumentation Program (CSMIP)

A magnitude 5.0 (M, BRK; moment magnitude 5.0 BRK) earthquake
occurred on December 20, 1994 at 2:27 am (PST), approximately 5
km west of Parkfield. The preliminary hypocenter is located at
35.86°N, 120.50°W with a depth near 6 km (USGS).

Table 1 summarizes the strong-motion data at 10 CSMIP
stations, ranging in epicentral distance from 6 to 39 km. The
locations of these stations and other CSMIP stations in the
Parkfield area are shown on the map in the attached figure. The
records from 7 ground-response stations are included in this
early release.

The largest horizontal and vertical accelerations are 0.43
and 0.21 g, respectively. These accelerations were recorded at
Fault Zone #7 located about 9 km from the epicenter.
Interestingly, three nearby stations (Fault Zone #12, Gold Hill
#1W and Turkey Flat #1) all recorded significantly smaller
accelerations of 0.1 g or less. Recovery of data from the many
other CSMIP stations in the Parkfield area continues.

Maximum accelerations from 3 structures are included in this
early release. Peak structural accelerations of 0.09 and 0.20 g
were recorded on the ground floor and roof of a l1-story wood-
frame school building in Parkfield. Peak accelerations of 0.01
and 0.02 g were recorded at the base and roof, respectively of a
l1-story hospital in Templeton approximately 39 km SW of the
epicenter. A peak acceleration of 0.05 g was recorded at a small
concrete bridge abutment 24 km south of the epicenter.

Processed acceleration, velocity and displacement and
response spectra (preliminary) from Fault Zone #7, Turkey Flat #1
and the 1-story School Building in Parkfield are included in this
early release. The early processing and release of these data
take advantage of new developments in instrumentation and
communications. Files of the processed data from the 2 ground-
response stations can be obtained on the Internet. (They are
available in directory pub/cs/csmip_eq_data at ftp.netcom.com by
anonymous ftp). :
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Data recovered from 10 CSMIP

Station
No. Name
36440 Parkfield -
Vineyard Canyon #5W
36456 Parkfield -
Fault Zone #14
36447 Parkfield -
Vineyard Canyon #2W
36531 Parkfield - l-story
School Bldg.
36138 Parkfield -
Fault Zone #12
36431 Parkfield -
Fault Zone #7
36415 Parkfield -
Gold Hill #1w
36529 Parkfield -
Turkey Flat #1
(Rock South)
36668 Parkfield - Hwy46/
Cholame Creek
Bridge
36695 Templeton - l-story

Hospital

Structure
Type

Small
shelter

Small
shelter

Small
shelter

l-story

wood-frame

building

Small
shelter

Small
shelter

Small
shelter

Small
shelter

Concrete
bridge

l-story

wood-£frame

building

TABLE 1

stations for the December 20 Earthquake

Station
Coords.

35.885
120.565

35.908
120.458

35.927
120.509

35.899
120.432

22 =2 =22 ==Z=

35.893
120.426

35.871
120.404

35.818
120.378

35.878
120.358

22 ¥£¥Z =2 =2Z

35.733
120.289

2=

35.556 N
120.719 W

Epic Maximum
Dist Acceleration Site
(km) Ground Structure Geology
6 0.13g H Alluvium
0.06g Vv
7 0.27g H Alluvium
0.15g v
7 0.1%g H Alluvium
0.11g Vv
8 0.09g H 0.20g H Alluvium
8 0.08g H Alluvium
0.08g VvV
9 0.43g H Alluvium
0.21g Vv
12 0.04g H Alluvium
0.06g Vv
13 0.10g H Sandstone
0.03g Vv
24 0.048g H Alluvium
0.020g Vv
39 0.010g H 0.021g H Alluvium

0.005g V




PARKFIELD - FAULT
PARKFIELD EARTHGUAKE OF 20 DECEMBER
CSMIP PRELIMINARY PROCESSING

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.51 TO 23.6 HZ
(0.04 TO 1.96 SEC)

RECORD ID: 36431-54379-94355.02

— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0, 2,5, 10, 20%

ZONE

1994

#7. CSMIP S/N 431

CHN 1. 90 DEG
FHEQUENgY (H2)

100

PSv (IN/SEC)

10

T T Y | LLJLER B SN e St TTTT Y

PSA (G)

SD (CM)

7 1000

1 100

.10

1
PERIOD (SEC)

CHN 2: UP CHN 3: 360 DEG
FREQUENCY (HZ) FREQUENCY [HZ)
10 1 .10 10 1 10
T R e T
PSA {6) 1o
100 F 3 |
- X
i N 4
8 ]
I
210 £ 3
-k s
2 L .
i ]
1E 3
.10

™ 1000

1
PERTO0 (SEC)

PERIOD (SEC)

“PSY "(CM/SEC)

4 10

100

PSV (CM/SEC)

10




ACCELERATION

VELOCITY

DISPLACEMENT

{em/sec/sec)

(em/sec)

{cm)

400

-400
400

PARKFIELD EARTHQUAKE OF 20 DECEMBER 1994
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CSMIP PRELIMINARY PROCESSING

PARKFIELD - FAULT ZONE #7 CSMIP Sta Num 36431
Usable Data Bandwidth: .51 to 23.6 Hz (.04 to 2.0 Sec)

ACCELERATION
— CHN 1: 90 DEG ]
i Max = -289 cm/sec/sec |
WW\/W\/W
L. 1 n | 1 L —te L " 1 L 1 n .
F‘CHN 2. UP ]

-156 cm/sec/sec |

0
—400 1 s ! a 1
400 -380 cm/sec/sec |
0 ]
-400 1 ] 1
VELOCITY
— ;90
10 CHN 1 90 DE Max = 10 cm/secj_
0 1 AA N A AT /\ A AV AN /\ ILA/\ VANV AN AAVA O O
N v WU U V Vvv V) AVAZERA VAN v/ \v4 X \V
» .
-10 N ] A 1 . ) L 1 . ] ; 1 R 1
10 [~ CHN 20 uP 3 cn/sec |
0 addaalie DA AL A A o\ A N /\ A I\ /\ /'\ -
MY UALME A A A VAR AR A i VAL el V' \VAA4
_10 1 1 L 1 1 1 L 1 " 1 1 1 A H
10 —CHN 3: 360 DEG - cm/sec—]
A “ /\ [/\ WA A FAVANNAW.NNIPE AN PN . . WP -
0 \/ (WA VAV \/ AP ~= \vg
-10 1 R 1 A 1 A L R 1
DISPLACEMENT
{4 —CHN 1: 90 DEG/\\ Max = 1 cmj
0 \j \/\/\ AVf\V/\/\\//\VAVVr\VAV/\V v'/\vf\vf\\//\v/\v__/\v
- i 1 1 n 3 1 1 1 1 n 1 L 1 1 1
{1 CHN 2 UP 0.3 cn |
0 U= W =N \/V/\VI"\\/ Vv /\V - N— ~— - — -
- N 1 ! L i 1 ! 1
{ —CHN 3: 360 DEG /\ 1cm ]
PN AN AN
0 V "\J \/l\\//\/\\/\//\v A V/\V/\A e e = ]
-
-1 . 1 . ! A 1 N 1 . 1 ; ] . 1
0 2 4 6 8 10 12 14

TIME (SEC) 36431-54379-94355.02  122294.1422



6
PARKFIELD - TURKEY FLAT #1

(ROCK SOUTH) :

PARKFIELD EARTHQUAKE OF 20 DECEMBER 1994

100 [

PSY  {IN/SEC)

CSMIP PRELIMINARY PROCESSING

100

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.25 T0 47.2 HZ

{0.02 TO 3.92 SEC)

RECORD 1D: 36529-E0565-94354.09

PSY (IN/SEC)

——— RESPONSE SPECTRA: PSV,PSA & 5D

10 [

.10

DAMPING VALUES: 0,2, 5, 10, 20%

10

.10

CHN 2: UP
SURFACE

FHEGUEN(ilY (HzZ}

CHN 1: 0 DEG
SURFACE

FREGUEN(;Y (HZ}

CSMIP S/N

529

10 .10
rlllT' T 1 T T‘llll T T TI'I |_‘
]
PSA {6) .
B 10]
: -
SD (CM) 3
: J

10 1
PERIOD (SEC)
CHN 3: 90 DEG
SURFACE
FREGUENCY (HZ
10 1

| JLJLILI L T LULE I B L B S |
(6)

T
9

PSA ‘

1000

100

10

™ 1000

1
PERIOD (SEC)

1
PERIOD (SEC)

100

10

PSV  {CM/SEC)

PSV {CM/SEC)



ACCELERATION

VELOCITY

DISPLACEMENT

(cm/sec/sec)

{em/sec)

{cm)

100

-100
100

-100
100

-100

o

PARKFIELD EARTHQUAKE OF 20 DECEMBER 1994
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CSMIP PRELIMINARY PROCESSING

PARKFIELD - TURKEY FLAT #1 (ROCK SOUTH) CSMIP Sta Num 36529
Usable Data Bandwidth: .25 to 47.2 Hz (.02 to 4.0 Sec)

ACCELERATION

F—CHN 1: 0 DEG SURFACE -
i Max = -96 cm/sec/sec |

1 I | 1 Il A 1 N 1 L ! L ]

— CHN 2. uP SURFACE —
| 30 cm/sec/sec A

] L § " [} A 1 I ] 2 $ 2 i '
— CHN 3: 90 DEG SURFACE =
R ’ 66 cm/sec/sec |
1 N ] n 1 2 1 i L 1 Il i i
VELOCITY
— CHN 1: 0 DEG SURFACE ]
B ax = -4 cm/sec |
MAJ\/\ AN oA A W NP -
~ V A A A N TV
. .
1 n 1 z { - 1 L 1 " 1 1 ]
— CHN 2. UP SURFACE -
N -2 cm/sec |
DLA A Arcaoodromiaoalior o M M. A sn DA P e,
MRttt B B TV A A A ~ = -
| 1 l " 1 A ] L | | 1 "
— CHN 3. 90 DEG SURFACE )

OISPLACEMENT
— CHN 1: 0 DEG SURF ACE -
| Max = 0.4 cm |
/\/\A P\ e
\/ AR SR AEE i WD v g W A
1 2 1 1 1 A 1 " ] 2 ] " 1 P
— CHN 2. UP SURFACE -
-0.2 cm
o~ AL\ o o~ . —~
v \/ A= W e .
1 N | L 1 A 1 N | 1 1 N 1 —
— CHN 3: 90 DEG SURFACE -
0.2 cm
/\\IL I\ /\~ .t T~ P, oin. o
T— \-\/\/ \Vd pe— N e
] L. ] 1 L L H 1 1 L 1 "
4 B ¢ 8 10 12 14 16 18

TIME (SEC) 36529-E0565-94354.09  122094. 1222
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ACCELERATION

VELOCITY

DISPLACEMENT

{cm/sec/sec)

(cm/sec)

(cm)

12
PARKFIELD EARTHQUAKE OF 20 DECEMBER 1994 CSMIP PRELIMINARY PROCESSING

PARKFIELD - 1-STORY SCHOOL BLDG. CSMIP Sta Num 36531
Usable Data Bandwidth: .51 to 47.2 Hz (.02 to 2.0 Sec)

ACCELERATION
200 TCHN 1: 0 DEG ROOF: EAST WALL —
B Max = 161 cm/sec/sec |
0
_200 L { 1 1 1 ! X | 1 L N 1 1 !
200 CHN 2. 0 DEG ROOF: CENTER )
E 155 cm/sec/sec |
0
_200 . ! 1 ! L 1 L | " 1 L | 1 |
200 —CHN 3: 0 DEG GROUND FLOOR —
[__ : -B6 cm/sec/sec |
0 MMJWWWW\/WWW
_200 . L . ! Y | 1 J 1 i \ 1 1 ! T
VELOCITY
10 —CHN 1: 0 DEG ROOF: EAST WALL —
L Max = -6 cm/sec
0 a M, r/"\ AMl/\ [\AI\A I\’\A FaNAN /\M/\/\ AN FANIPAN
WY \vavvvvwv UV RRTAA VA W v i v v v A
_10 1 ! 1 1 1 L { L ! N | 1 !
10 —CHN 2. 0 DEG ROOF: CENTER -
L -6 cm/sec |
0 A’\ A"A I/\ An I\A {\ ,\A As AA_. /\ D\ _pmen [\ A\ AP A V-N
B VVV" W \ V""U WV WV T VYT TS M
! ”\I -
_10 1 ! t —i 1 1 | 1 ! 1 | 1 !
410 —CHN 3: 0 DEG GROUND FLOOR )
i -5 cm/sec |
A A AN A,,r/\ A /\. oo N\ JaNPN DAY - |
0 AR AV vV VV Y} N TV A AR A~ e N T\
I v i
_10 ) 1 1 | 1 | " 1 L 1 L ] s 1
DISPLACEMENT
— . ROOF: EAST WALL
1 CHN 1. 0 DEG Max = 0.4 cm_]
0 \//\‘\//\ A-a /\vv/\\/ VALV, (VARG M
_1 L | L | 1 ! 1 1 ' | L ) L |
. ROOF: CENTER 7
1 ECHN 2 0 DEG 0.5 cn |
0 \/’/\ \//\\/ = /\\r'v/\\/ Vv AV A = i
_1 i ! 1 L | L 1 L | 1 { 1 | L |
— . GROUND FLOOR ]
1 [~ CHN 3 0 DEG 0.4 cm
PN TANEPN 2\ O\
0 \//\\//\v AAAAAA AP A o
_.1 . 1 1 ! 1 L ! s | N | X 1 1 |
2 4 6 8 10 12 14 16

TIME (SEC) 36531-00304-94355.04  122294.1139




ACCELERATION

VELOCITY

DISPLACEMENT

{cm/sec/sec)

{cm/sec)

(cm)

ACCELERATION
200 —CHN 1 (STA CHN 4): 90 DEG ROOF: SOUTH WALL ]
L Max = -192 cm/sec/sec |
0
- .
_200 1 | 1 1 1 1 ' 1 L | . L 1 e |
200 — CHN 2 (STA CHN S5): 90 DEG TOP OF SOUTH SHEAR WALL -
- -113 cm/sec/sec |
0 ~m~vwvawVMMMV\NVMVJV$W\ﬂﬂﬂuv%hA/\ﬂMWAJ\nﬂmvv\va*ﬂ/\/V\an\J\r“\/“\/Nu/\-VNVf\/\/\,’\.,—~—~—.
_200 L 1 1 1 ! | L 1 L | - A A i i
200 —CHN 3 {(STA CHN 6): 90 DEG GROUND FLOOR -1
| -77 cm/sec/sec ]
0 WMM\WWL\/\A/V\/\W\/WWK/VWWW\WWW
R i
_200 ! | 1 | 1 I 1 ' | L 1 1 L
VELOCITY
10 —CHN 1 (STA CHN 4}: 90 DEG ROOF: SOUTH WALL " ; / -]
ax = -7 cm/sec
0 r,\Al\l\'\ ﬂM/\n /\AI\I\AAAA AALAAAAAN AP A A,
R VVVVVUVVVV”T\/VVVV A AR VANG v
-10 . . 1 . L . L 1 A 1
10 —CHN 2 (STA CHN 5): 90 DEG TOP OF SOUTH SHEAH WALL 6 m/sec-T
c
0 wﬁv\“\/ j\wN\ \T/\V/\VAVA"AAV . ,\VI\VI\VI\/\VAV./\V.\A\,AVAVM \JA V/L\/ N\, W vl\./\v/\
-10 : 1 : ] . 1 ) 1 : 1 ; 1 . )
10 T CHN 3 (STA CHN 6): 90 DEG GAOUND FLOGCR 5 cm/sec-j
0 M‘\/‘L'AV/\\/JMVAV/\\[A"A" V/\W L"AVA"M"A"AVM PO /\VAV PN WS NIW-N
_10 " 1 ! 1 | ! | X |
DISPLACEMENT
1 r—CHN 1 (STA CHN 4): 90 DEG ROOF: SOUTH WALL Max = 1 cm"
0 __,—~\\\\//“\ /\V VAV/\\IV A ,J\/vdxlvj\v,\ < ‘f«\\/ ‘7/\\/A.,\7 /\=“~/_/\\/ P
_1 L Il L | i 1 L | 1 | ! 1 1 1
1 —CHN 2 (STA CHN 5): 90 DEG TOP OF SOUTH SHEAR WALL ' em
0 /\ /\ /\v VAV/\\/“ - ,J\VV/\ JANDN < /V\V /\\/ A yAN /\V/\
- I L i L 1 1 1 " 1 L | 1 " i
4 — CHN 3 (STA CHN 6): 90 DEG GROUND FLOOR | cm-]
0 i /A\»~\V/\\,\/\/\\,v Pl AN NI /\\/ Ao O
_1 I 1 : | It | L H ! 1 1 1 1 1
2 4 6 8 10 12 14 16
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PARKFIELD EARTHQUAKE OF 20 DECEMBER 1994 CSMIP PRELIM

PARKFIELD - 1-STORY SCHOOL BLDG. CSMIP Sta Num

INARY PROCESSING
36531

Usable Data Bandwidth: .51 to 47.2 Hz (.02 to 2.0 Sec)

TIME (SEC) 36531-D0355-94355,04  122294.1139
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PARKFIELD EARTHQUAKE OF 20 OECEMBER 1994 CSMIP PRELIMINARY PROCESSING
PARKFIELO - {-STORY SCHOOL BLDG.
ACCELERQOGRAM BANDPASS-FILTERED WITH RAMPS AT .30-.60 TO 46.0-50.0 HZ.

PARKFIELD EARTHGUAKE OF 20 DECEMBER 1994 CSMIP PRELIMINARY PROCESSING
PARKFIELD - 1-STOAY SCHOOL BLDG.
ACCELEROGAAM BANDPASS-FILTERED WITH RAMPS AT .30-.60 TO 46.0~50.0 HZ.

ABSOLUTE ACCELERATION, SA (g) ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION. SA (g}

36531-00304-84355.04 122294, 1229-GP94A531

CHN 1. 0 OEG

ROOF: EAST WALL

DAMPING VALUES: 0, 2,8, 10, 20X

CHN 2. 0 DEG

ROOF: CENTER

v

DAMPING VALUES: 0, 2,9, 10, 20X

CHN 3: 0 DEG

GROUND FLOOR

DAMPING VALUES: 0,28, 10, 20%

PERIDD (SEC)

ABSELYTE MYTELERATION SA (@ ABSULUTE ACCELERATION, SA 9)

ABSBLUTE ACTELERATIEN, SA )

-

36531-00355-94355.04 122294, 1229~0P94A531

LB A S e s s R DMNLANEL S B e s et Ny I s s

CHN 1 (STA CHN 4): 90 DEG
ROOF: SDUTH WALL

DAMPING VALUES: 0, 2,8, 10, 20X

CHN 2 {STA CHN 5): 90 DEG
TOP OF SOUTH SHEAR WALL

DAMPING VALUES: 0, 2,9, 10, 20X

CHN 3 (STA CHN 6): 90 DEG
GROUND FLOOR

DAMPING VALUES: 0,2,9, 10, 20X

PERIOO {SEC)




	Table 1

