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California Strong Motion Instrumentation Program (CSMIP)
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The attached plots for the records from the 7 lifelines are excerpted from the
forthcoming CSMIP report on the processed strong-motion data from the 1989 Loma
Prieta earthquake.

The plots for these lifelines are arranged as follows:

No. Lifeline Name No. of Channels
1. San Juan Bautista - 101/156 Overpass 12

2. South San Francisco - Sierra Pt. Overpass and Ref. Free Field 16

3. Hayward - BART Elevated Section and Ref. Free Field 18

4. San Francisco Bay - Dumbarton Bridge and Ref. Free Field 28

5. Lexington Dam 9

6. Lower Crystal Springs Dam 13

7. Oakland - Outer Harbor Wharf 11

The set of plots for each lifeline is identified by the above lifeline number at the
upper corner of each page. For each lifeline, four sets of plots are presented in
the following order:

1.

Phase 1 (Vol. 1) data: uncorrected accelerations. Acceleration for the first 30
seconds are plotted with a common amplitude scaling factor for all channels.
Eight channels are plotted on one page. The full processed length is 30 seconds
for most lifelines. The plots for the data beyond 30 seconds are also included
for long duration recoxrds. For lifelines with a reference free-field, the
difference of recorder starting times is given on the plot of the reference free-
field record.

Phase 2 (Vol. 2) data: instrument and baseline-corrected acceleration, velocity
and displacement. The data for the first 30 seconds are plotted with equal
scaling for all channels unless otherwise specified. Three channels are plotted
on each page. The plots for the data beyond 30 seconds are also included in the
case of long duration records. The usable frequency bandwidth of the Phase 2
data, as determined during processing, is indicated on the plots.

Phase 3 (Vol. 3) data: response spectra. The pseudo-velocity spectra (PSV), the
pseudo-acceleration spectra (PSA), the displacement spectra (SD) for 0%, 2%, 5%,
10%, and 20% dampings are presented on a tripartite logarithmic plot for each
channel. The spectra are plotted for periods within the usable data bandwidth.

Phase 3 (Vol. 3) data: response spectra. The absolute acceleration spectra (SA)
for 0%, 2%, 5%, 10% and 20% dampings are plotted against period with linear-
linear scaling.






DEFINITION OF USABLE DATA BANDWIDTH

The usable data bandwidth for each record is indicated on the plots for
the Phase 2 and Phase 3 data. The user should only use these data for
analyses within this bandwidth. As described in the section on Accelerogram
Digitization and Processing, the digitized data are processed and filtered
using Ormsby filters. The data are first low-pass filtered by a high-
frequency filter (typically with a corner frequency of 23 Hz and a roll-off
termination frequency of 25 Hz), and then high-pass filtered by a low-
frequency filter. The corner frequency of the low-frequency filter may be
different for different records. Therefore, the Phase 2 data is the result of
the digitized data being filtered by the bandpass filter H(f) with ramps as
shown in the figure:
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The usable data bandwidth is defined as the band between frequencies fy
and fi where fy and fy are the -3 dB points on the high-frequency and low-
frequency ramps, respectively. The value of H(f) is approximately equal to
0.7 for -3 dB™.

The values of fy and fy, can be calculated from the corner frequencies
(fHe, fre) and the roll-off termination frequencies (fyg, frt) by using the
formulas fy = fye + 0.3 = (th - fHC) and fL = ch - 0.3 % (fLC - th). For
example, the usable data bandwidth for data bandpass-filtered with ramps at
0.25 to 0.50 Hz and 23.0 to 25.0 Hz is 0.42 to 23.6 Hz.

* Note on dB: It is common in signal processing to plot 20 logjg{H(f)] versus
frequency, and express the ordinate value in decibels
(abbreviated dB). Accordingly, O dB corresponds to a value of
H(f) equal to 1; 20 dB is equivalent to H(f) = 10; -20 dB
corresponds to H(f) = 0.1; and -3 dB corresponds to H(f) = 0.7.
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
17:04 PDT

OCTOBER 17, 1989

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.14 TO 23.6 HZ
(0.04 TO 7.35 SEC)

RECORD ID: 47315-C0139~89291.01

—— RESPONSE SPECTRA: PSV,PSA & SD

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

CHN 2: UP
BENT 5, BASE OF E. COLUMN

FREQUENCY (H2)

PSV (IN/SEC)

.10

.01

CSMIP S/N 315

CHN 1: 0 DEG
BENT 5, BASE OF E.

FREQUEN?Y (H2)

COLUMN

T T T T

Ny by

—
o,

i

r o+ lypygt

1 oo Lrpeel

L1 J el

L)l !

o1 rarrl 1 !

.10 1 10

PERIOD (SEC)

CHN 3: 90 DEG
BENT 5, BASE OF E.

FREQUENCY (HZ)

COLUMN

o
TTT]

T 1 T 7T

| ! [ WA

ol rial

| RS B T

LIS L T

t lyqael

11 braael

e Trag! 1 Lol !

(A EEN
.01 _10 1
PERIOD (SEC)

10 1 10
PERIOD (SEC)

100

10

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



SAN JUAN BAUTISTA - 101/156 OVERPASS: CSMIP S/N 315
CHN 4: 0 DEG
BENT 5, TOP OF E. COLUMN

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREGUENGY (H2)
1

PSV (CM/SEC)

PSV (CM/SEC)

OCTOBER 17, 1989 17.04 PDT T T 1Pllllll T T [TTTT T 7T T '1|(I)II||1_ 1000
100 10
PHASE 3 DATA: RESPONSE SPECTRA E A
USABLE DATA BANDWIDTH: 0.14 TO 23.6 HZ 4 100
(0.04 TO 7.35 SEC)
) ]
s
RECORD ID: 47315-C0139-89291.01 510 ¢ i
> E
I 410
—— RESPONSE SPECTRA: PSV, PSA & SD -
DAMPING VALUES: 0,2,5,10,20% 1 E T
i 31
10 L l|||.11|0 ! Lottt ! L I|||{]IO 3
PERIOD (SEC)
CHN 5: 90 DEG CHN 6: 90 DEG
BENT 5, TOP OF E. COLUMN BENT 5, BRIDGE DECK
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 10 1 .10
T T | LRELEUS B T LR SR T |11|1|1: T T RS LR T TTTT 1 77T T |n|1||: 1000
100 E 31
- 3 100
5 ;
2
Z10 F
~— F 4
& [
Sr 10

11t syl

0 [ R EEA 1 o Ll 1 Lo taeail L 1 Ll o1 Ll ! o1 Tt
- .10 1 10 10 1 10

PERIOD (SEC) PERIOD (SEC)

I




SAN JUAN BAUTISTA — 101/156 OVERPASS: CSMIP S/N 315
CHN 7: UP
BENT 5, BRIDGE DECK

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (H2)
f

OCTOBER 17, 1989 17:04’ PDT T T 1|0||||| T T L L T .1|(|)|fx||_ 100
107
PHASE 3 DATA: RESPONSE SPECTRA T
USABLE DATA BANDWIDTH: 0.14 TO 23.6 HZ 410
(0.04 TO 7.35 SEC) _ oM R
o N [
g ] &
RECORD ID: 47315-C0139-89291. 01 g |l 3
& &
o | 1 o
—— RESPONSE SPECTRA: PSV,PSA & SD -
DAMPING VALUES: 0,2,5,10,20%
9 .10
t 1l 1 1 11l I [ NN L
01 10 1 10
PERIOD (SEC)
CHN 8: 0 DEG CHN 9: 80 DEG
BENT 5, BRIDGE DECK BENT 4, BRIDGE DECK
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 1 1 10
(LI L L S B LI L T T T T T T | SLELELEE O S M B | L |||||||: 1000
100 £ e 10—
C ) 4 100
- 1 =
2 1 8
w
B >
Bk 3 1 &
> u L >
& r C 410 &

T TI117]

—_

0 Lol el TR S S B AR ! y 1l rresl - Lol 1 1 1l 1 111l
1 10 1 10 10 1 10

PERIOD (SEC) PERIOD (SEC)




SAN JUAN BAUTISTA - 1017156 OVERPASS: CSMIP S/N 315
CHN 10: 0 DEG
BENT 3, BASE OF E. COLUMN

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (HZ)
1

11 )l

OCTOBER 17, 1989 17:04 PDT e ——
02‘
PHASE 3 DATA: RESPONSE SPECTRA T
USABLE DATA BANDWIDTH: 0.14 TO 23.6 HZ ]
(0.04 TO 7.35 SEC) f
g i
g N
RECORD ID: 47315-C0139-89291.01 =
>
g’_ -
——— RESPONSE SPECTRA: PSV, PSA & SD ]
DAMPING VALUES: 0,2, 5,10, 20%
PERIOD (SEC)
CHN 11: UP CHN 12: 90 DEG
BENT 3, BASE OF E. COLUMN BENT 3, BASE OF E. COLUMN
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 10 i 1 .10
T T IIII_I7|1I T |Illl||l T ]IIII[I_ L IIIII|I T 1 |lll][ll T [Illl[l:
10:L oi
r ]
o | _
S
-1
=k
e T ’/’

.10 |

1 il

it oyl

01 I EERE| 1 roe el R R | ] 1l L1 Lol 1 Lt 1 gl
: 10

10 .10 1 10
PERIOD (SEC) PERIOD (SEC)

100

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (6)

SAN JUAN BAUTISTA - 101/156 OVERPASS: CSMIP S/N 315

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 47315-C0139~89291.01
USABLE DATA BANDWIDTH: 0.14 TO 23.6 HZ (0.04 TO 7.35 SEC)

LABNLANL N LN L I Ay A I L B O B S B O B L Sy O O
CHN 1: 0 DEG

BENT 5, BASE OF E. COLUMN

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

lIIIIlILI

llllIllll'llll'lllllllll,jillllillll'lll"r

CHN 2: UP

BENT 5, BASE OF E. COLUMN

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

IlIT—rlIII'll‘li'lllIII!IIlI]IlIIrIlIIllII
CHN 3: 90 DEG

BENT 5, BASE OF E. COLUMN

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

llII]_lIll

1 2 3

PERIOD (SEC)
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SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536
PHASE 1 ACCELERATION. RECORD ID: 58536-C0285-89294.01
CHN 1: 270 DEG

0.4 —
i BASE OF W. COLUMN MAX = —0.045 G ]
0 A AL A AN pe A A e
L T A
~0. 4 TS IR VRN NN RN SR SRS A S RN N SRS N NN SR SN SN AU NN SN S SN SR [ S S S|
CHN 2. 0 DEG
0.4 —_
. BASE OF W. COLUMN MAX = —0.087 G |
0 ‘V\N\/’\/‘/VVV\/\N‘\N\J\’V\MMWVW
» T 4
-0.4 T SR VNS RN NN TN VRN NN TN SR SN TN TSN NN SN DUV NN SR SR RN T SR S N N S S N
CHN 3: DOWN
0.4 [ . TOP OF W, COLUMN, ABOVE ISOLATOR MAX = 0. 111 € ]
0 ~ ‘.\——MWMWI*A‘MN‘ -
-0, 4 TSR R SRS WUR NN NN W SN SR N N SN N SR U SR WU SR SN SN N SN SRR SRUU N SRS N RO
CHN 4: 180 DEG J
0.4 —
MAX = 0.391 G
7
0 s o
-0.4 TR R SN A SR RO
0.4 TOP OF E. COLUMN, ABOVE ISOLATOR MAX = 0086 G
L Il ﬂ
0 o A ingh MNQ",WMWWWNW "o
- —
0.4 TSNS N TN T NN WO S M NSO S NS NSNS M HU N SR S S R S M NN AU N AU SR SN R
CHN 6: 180 DEC .
0.4 TOP OF E. COLUMN, BELOW ISOLATOR MAX 0.324 G
0
—0.4
CHN 7: UP
— b |
0.4 BASE OF W. COLUMN MAX = —0.030 € )
0 N T e W e e e e
- T 4
0.4 AT TR W N N NS M TN PN NN NN SR SR SO N SUY SN SN M A SN NN TN TSN SN WU T S
CHN 8: 270 OEC
0.4 TOP OF W. COLUMN, ABOVE ISOLATOR

TIME (SEC)



ACCELERATION (G)

N

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17,

SO. SAN FRANCISCO - SIERRA PT. OVERPASS:

PHASE 1 ACCELERATION.

CHN 9: 90 DEG

TOP OF W. COLUMN, BELOW ISOLATOR

MWWWW

TR TR N N B |

RECORD ID: 58536-C0285-89294.01

MAX =

1989

17:04 PDT
CSMIP S/N 536

0.207 G

.

N

CHN 10:

270 DEG

TOP OF E. COLUMN, ABOVE ISOLATOR

MAX =

-0.192 G

CHN 11:

90 DEG

TOP OF E. COLUMN, BELOW ISOLATOR

MAX =

-0.197 G

TIME (SEC)

YRR W YN NN N WS S S ? SR N WA WA TSR WEE SUUOR SURN UM DO NN NN WA SN N U S M
CHN 12:. 180 DEG

i TOP OF W. COLUMN, ABOVE ISOLATOR MAX = —0.313 G ]
YN TN W NN N N N N | ?I [N S TN N AN NN NN TR SR NN TN SR M SR U S SR N
CHN 13: 180 DEG :

i TOP OF E. COLUMN, ABOVE ISOLATOR MAX = 0.309 G |
TR NN WA N NN SN NN SR SR AN SR N SNNNS NN NN SN SN A S RN SN SUN SN S R S S

5 10 15 20 25 30



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SO. SAN FRANCISCO - SIERRA PT. OVERPASS:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 T0 3.92 SEC)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(cw)

(CM/SEC)

(cM)

(CM/SEC)

(cu)

400

-400
20

-20

400

-400
20

-20

400

-400
20

=20

OCTOBER 17,

1989

17:04 PDT
CSMIP S/N 536

RECORD ID: 58536-C0285-89294.01

TIME (SEc)

~_CHN 1: 270 DEG BASE OF W. COLUMN _
B MAX = —44.4
WMV\/"WV‘W“’\VW
- T i
L 1 . 1 1 1 " | —_— )
— —
B -5.62
PN A, /\’\ O\ N
A\ A4 \/W‘ A N A —~—
= T -
1 . 1 1 | —. 1
0 i R
NS T \VZ
N N 1 A 1 i s — L 1 . 1 N
~_CHN 2: 0 DEG BASE OF W. COLUMN
i MAX = -88.0 |
A‘VM\/VVMWWW
- T -
1 " ' | | 1 1
0 i 7.38 i
A, A /\/\ AL N —0 A
\-\/‘-v v \-\/W \v4 ~/
" 1 1 1 1 N 1
[ i 1.61 i
~ N\ A\, /\ L N, LN
~7 \/\/v v ~7
i 1 1 1 L 1 1 - "
CHN 3. DOWN TOP OF W. COLUMN, ABOVE ISOLATOR _
MAX = 85.2
- ¢ -1
«*-~wqmﬁ“ymhﬂumkmh»~
1 1 1 " 1 1
B -4.06 |
s, DN AN P gl s
o \v/ N
B 1 i
i 1 1 1 1 1
B 104
e G, .
\/ N a—
- T —
1 N . 1 " 1 N 1 N 1 N
0 5 10 15 20 25 30



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC) RECORD ID: 58536-C0285-89294. 01

__CHN 4: 180 DEG

TOP OF W. COLUMN, BELOW ISOLATOR

~ 400 { —
o | MAX = 305.4
w
QO on
< g | i
~— _400 1 1 1 1 2 1
>
[
g ¢
o3
>
B -1.68 |
=5 0 D N AT W YA A
= 2 S v \,/" —~
_4 i IT i 1 1 1
' _CHN 5: DOWN TOP OF E. COLUMN, ABOVE ISOLATOR .
o) 00 MAX = 75.0
] % B d .
8 S 0 s AT A ety
g B i
3
~— _400 1 1 1 - /] " 1
20 1™ 451 ]
= Ty B ) .
oW
8 :Q 0 WAWIW\ PO MVM"' W va Pa
-
o & = T .
>
_20 1 1 A N i 1 1
‘ B -1.00
i i\ N\ o=\, .
© 5 0 ~7 — ~—
a ~ R 1 =
._4 1 2 " 2 " 1 ) " " " i ) " N " 1 2 " " L 1
_CHN 6: 180 DEG i TOP OF E. COLUMN, BELOW ISOLATOR
o
w
<t
2
. 20 ™ -11.2
= o
a3
>
T 411
g = 0 Py A N M A
2 =3 7/ Vv T =
_.4 1 |T L L 1 - i ! 1 1 )
0 5 10 15 20 25 30

TIME (SEC)



USABLE DATA BANDWIDTH:

ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

(cM)

(CM/SEC)

(cM)

(CM)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

SO. SAN FRANCISCO - SIERRA PT. OVERPASS:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

400

~-400
20

—20

400

=400
20

=20

400

-400
20

=20

OCTOBER 17,
CSMIP S/N 536

1989

17:04 PDT

RECORD ID: 58536-C0285-89294.01

TIME (SEC)

CHN 7. UP BASE OF W. COLUMN _
L MAX = ~28.9 B
SN NSNS NN g
B T i
1 1 1 1 1 1 1
0 3.53 T
ol A\ FAN
AV v T~
[ 1 1 1 1
0.94
- ¢ -
AN o ool
o N o —
- ~
] [l 1 1 1
__CHN 8: 270 DEG TOP OF W. COLUMN, ABOVE ISOLATOR _
: MAX = -190.3 |
1 .T | 1 ] i
_— -12.2 -___
DA PN AMI\/\r\M N WA A N
1 |1\ [ [l 1 1
B v 2.0 ]
JA /\ /\'\ NN PN PN
MV VA VA A Ve 7
r .
1 1 | 1 1
CHN 9: 90 DEG TOP OF W. COLUMN, BELOW ISOLATOR _
i J MAX = 204.2 i
[l I 1 1 1
B ¢ 0.3
M AN oAU PRGN o 2, O
? v VY Sﬂ LV A" M Y
| 1 1 1 [
j ~-1.89 B
I\/v\ AOSA /\ Py
NN Db
l ) s 1 2 ] ) 1 "
0 5 10 15 20 25 30



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

ACCEL
(CM/SEC/SEC)

VELOCITY
(CM/SEC)

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

(cM)

(CM/SEC)

(cM)

(cM)

400

—-400
20

-20

400

-400
20

—~20

400

-400
20

—20

~ CHN 10: 270 DEG

OCTOBER 17,
SO. SAN FRANCISCO - SIERRA PT. OVERPASS:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

1989

17:04 PDT

CSMIP S/N 536

RECORD ID: 58536-C0285-89294, 01

TOP OF E. COLUMN, ABOVE ISOLATOR

TIME (SEC)

B MAX = -179.7 __
- 1 -
] n L 1 1 ] A | 1
L -12.1
| /w\ AV N DDA A,
Mwwnévtkiw "r%&“ﬁv IFAWY/ A" 20V ~an s 4 o
1 " " " 1 " N " -TI 2 2 A " ] ] 1
I ¥ 217 |
_/\ /\'\ P VaN P P ey
"\/\/ U\/V \/ aatd TN
1 " " i 2 () 1 | 1
~ CHN 11: 90 DEG TOP OF E. COLUMN, BELOW ISOLATOR _
. MAX = -188.3 i
) ITI 1 — 1 1 I
:— Y 1.1 —_
| P A ZHUJ J‘H\ f\ A AN AN A\ A
W A4 NT
1 1 1 [l 1
- e ]
U NN ~
) |T ] 1 " 1 1
CHN 12: 180 DEG TOP OF W. COLUMN, ABOVE ISOLATOR _
B F'l I MAX = 264.5
N " L 1 1 i N " | N L N 2 1 —_ 1 N 1 1
— J —
| AAA 16. 4 a
A4 AI\‘/\A " {\nA!\AAA Lra, AL PoAA .
AR 11 7A L LA
) | I | 1
B .16
M\ NN A~
v T
1 S | 1 X ] 1 1 N
0 5 10 15 20 25 30



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

SO. SAN FRANCISCO - SIERRA PT.
PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

(cM)

400

-400
20

__CHN 13: 180 DEG

OCTOBER 17,
OVERPASS:

1989

17:04 PDT
CSMIP S/N 536

RECORD ID: 58536-C0285-89294.01

TOP OF E. COLUMN, ABOVE ISOLATOR

TIME (SEC)

L yl'I MAX = 283.3 —_
N N . L ] N 1 1 1 ] " N N L 1 N i N N ] " " " L | "
— ¢ pa—
L 14. 8 i
"~ UONEPTY AI\‘/\ AAAAA {\AA“AAA .v/\vmw ALCO_ARAA oo -
AN AL L) A
I RPN R L I i
- ]
PR /\"\ A PYAAW Pt N\
Y, \//v 7 ~—
I |T , | N .l ,
0 5 10 15 20 25 30



SO. SAN FRANCISCO - SIERRA PT.

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ
(0.04 TO 3.92 SEC)

RECORD ID: 58536~-C0285-89294.01

——— RESPONSE SPECTRA: PSV,PSA & SD

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

CHN 2: 0 DEG
BASE OF W. COLUMN

FREQUENCY (H2)

PSV (IN/SEC)

.10

.01

10

OVERPASS: CSMIP S/N 536

CHN 1: 270 DEG
BASE OF W. COLUMN

FREQUENCY (HZ)

T T T

o ) [y

-
(=]

1 1l

11 1 1l

1
PERIOD (SEC)

CHN 3: DOWN

10

TOP OF W. COLUMN, ABOVE ISOLATOR

10

FREQUENCY (12)

IR L T | L L L]

PSV (IN/SEC)

T T T TT11I]

.10

T T 1717T]

T | RN L T LRI B T "llll‘,_l_

11 [aef

L1 1yl

.01
PERIOD (SEC)

1
PERIOD (SEC)

10

100

10

.10

100

10

PSV (CM/SEC)

PSV (CM/SEC)



SO. SAN FRANCISCO - SIERRA PT.

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT .

OVERPASS: CSMIP S/N 536

CHN 4: 180 DEG
TOP OF W. COLUMN, BELOW ISOLATOR

FREQUENCY (H2)

100 |
PHASE 3 DATA: RESPONSE SPECTRA F
USABLE DATA BANDWIDTH: 0.25 T0O 23.6 HZ C
(0.04 TO 3.92 SEC) r
()
17
=
RECORD ID: 58536-C0285-89294.01 =10 E
> [
Q. -
——— RESPONSE SPECTRA: PSV,PSA & SD I ,
DAMPING VALUES: 0,2,5,10,20% 1 L/
.10

1 s 1 ereni

I g el

CHN 5: DOWN
TOP OF E. COLUMN, ABOVE ISOLATOR

FREQUEN?Y (HZ)

10 .10

PERIOD (SEC)

CHN 6: 180 DEG
TOP OF E. COLUMN, BELOW ISOLATOR

FREQUEN?Y (HZ)

T 7T T 17 T N LRI TTIT T T

PSV (IN/SEC)

o1 Lyl ! po1 1 et ! r a1 areel 1

J

@ ¢ laiats

Q

1 Lreggl L

1 1 Fyagsl

rot 1l

1 10
PERIOD (SEC)

PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

10

PSV (CM/SEC)



SO. SAN FRANCISCO — SIERRA PT. OVERPASS:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT .

CSMIP S/N 536

CHN 7: UP
BASE OF W. COLUMN

FREQUEN?Y (HZ)

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ
(0.04 TO 3.92 SEC)

T T [ 7 7I1T]

RECORD ID: 58536-C0285-89294.01

PSV (IN/SEC)

—— RESPONSE SPECTRA: PSV,PSA & SD

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

T | R T

r [ regel 1 1 1y

10 Taegel

.01

CHN 8: 270 DEG
TOP OF W. COLUMN, ABOVE ISOLATOR

FREQUENCY  (H2)

10 .10

-10 1
PERIOD (SEC)

CHN 9: 90 DEG
TOP OF W. COLUMN, BELOW ISOLATOR

FREQUEN?Y (HZ)

10 .10

T T | L L | LR L L LR L T

100
2

0

9

SD (IN)

b

10

PSV (IN/SEC)

T T [T rrIT]

LI MR R |

100

10

(=]

[ R RE

L 1oyl 1 t a1l !
10 -10 1
PERIOD (SEC)

PERIOD (SEC)

PSV (CM/SEC)

PSV (CM/SEC)



SO. SAN FRANCISCO — SIERRA PT.

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT :

TOP OF E. COLUMN, ABOVE ISOLATOR
FREQUENCY (H2)

10

OVERPASS: CSMIP S/N 536

CHN 10: 270 DEG

.10

100 |
PHASE 3 DATA: RESPONSE SPECTRA E
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ N

(0.04 TO 3.92 SEC) -

RECORD ID: 58536-C0285-89294. 01

PSV (IN/SEC)
o
]

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

t 1yl

! [ R 1

1 s bl 1

- CHN 11: 90 DEG
TOP OF E. COLUMN, BELOW ISOLATOR

FREQUENCY (HZ)
1 10

.10

TOP OF W. COLUMN, ABOVE ISOLATOR
FREQUENCY (H2)

10

1
PERIOD (SEC)

10

CHN 12: 180 DEG

.10

T T AR R B T | R L T IR L

PSV (IN/SEC)
]

10 F

T T

il sl

t 19l ! Lot laaal 1 1ot 1l L
01 ~10 1 10

PERIOD (SEC)

.10

PERIOD (SEC)

1000

100

10

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



SO. SAN FRANCISCO - SIERRA PT.

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

TOP OF E. COLUMN, ABOVE ISOLATOR

CHN 13: 180 DEG

FREQUENCY (H2)

OVERPASS: CSMIP S/N 536

.10

OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ
(0.04 TO 3.92 SEC)

100
g

RECORD ID: 58536~-C0285-89294.01

PSV (IN/SEC)
=)

T TTTT]

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

1 1 baeael

1 byl

.10

PERIOD (SEC)

10

1000

100

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G6)

SO, SAN FRANCISCO - SIERRA PT. OVERP

OCTOBER 17, 1989 17:04 PDT

ASS: CSMIP S/N 536

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58536-C0285-89294. 01

USABLE DATA BANDWIDTH: 0.25 TQ 23.6 HZ

(0.04 To 3.92 SEC)

CHN 1: 270 DEG

L] I LI B I | | LI B | | LI B R | | LI l LI l LI | | LB

BASE OF W. COLUMN

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

1 1T 1 I T 1T T 1 LI I L I 1T 11 ‘

CHN 8: 270 DEG

TOP OF W. COLUMN, ABOVE ISOLATOR

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

N T T R e T NN S T

T T 7 ‘ LI l T 31 | LR L | 1 T 1 I

CHN 9: 90 DEG

TOP OF W. COLUMN, BELOW ISOLATOR

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

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58536-C0285-89294.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

8 IIIllllll]llll[llIIIIIlI“[*rlIl]Illlllilfll

L CHN 2: 0 DEG

BASE OF W. COLUMN 7

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

ABSOLUTE ACCELERATION, SA (G)

0.}%&% N VR SN RPN BN

8 T T 171 ‘ T T T [ L | T 1T | L L | LU LR} 1 T 1

CHN 4: 180 DEG

TOP OF W. COLUMN, BELOW ISOLATOR ]|

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

ABSOLUTE ACCELERATION, SA (G)

| PRI TR T U T S ST AT ST S R S

8 1T L TP I T 1T 71 | 1T T 1 | LR L T 1 1T

CHN 6: 180 DEG

i TOP OF E. COLUMN, BELOW ISOLATOR

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

ABSOLUTE ACCELERATION, SA (6)

—)l I T N N | T | I I I | | I N |

2 3 4
PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (6)

SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58536~C0285-89294.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

L | T 1T 1771 | T 1T T 1 | L I | l LI I UL | | LR | LI

CHN 3: DOWN

TOP OF W. COLUMN, ABOVE ISOLATOR

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

T I I B NI S——

[ LU I T T ] LR ] L I 1T 1T 1 I L L LL Illllllll

CHN 5: DOWN
TOP OF E. COLUMN, ABOVE ISOLATOR

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

o

i 11 l 1T T I UL I T T 71 I 1T 1T 1 I L l | L I LI

CHN 7: UP

BASE OF W. COLUMN

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

0 1 2 3 4
PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58536-C0285-89294. 01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

4 LR I LR L [ T 71 1 I T T T T | T T 1T | LR L [ LR L ‘ 1 1

CHN 10: 270 DEG

TOP OF E. COLUMN, ABOVE ISOLATOR

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

ABSOLUTE ACCELERATION, SA (6)

0- L1 11 . N - el L |

4 L l T 17 T 71 I L L I T T 17 | 1T 177 | L L L LI S A |

CHN 11: 90 DEG

TOP OF E. COLUMN, BELOW ISOLATOR

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

ABSOLUTE ACCELERATION, SA (6)

0- 1117 L1 M Ee—— N BT
0 1 2 3 4

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SO. SAN FRANCISCO - SIERRA PT. OVERPASS: CSMIP S/N 536

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58536-C0285-89294.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

LI | UL l T—T T 1 | T U1 I LR I T T 1 | L | 1T 1T 71

7 CHN 12: 180 DEG

TOP OF W. COLUMN, ABOVE ISOLATOR

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

ABSOLUTE ACCELERATION, SA (6)

O‘IIII 'Illl|||||||||||||||l|_L

8 L T T 7 LR | 1T T 7T | LI L I LI UL 1T 1T T 4

7 F CHN 13: 180 DEG

6 -
N TOP OF E. COLUMN, ABOVE ISOLATOR ]

S -

4 |- -

I~ DAMPING VALUES: 0,2,5,10,20% -

ABSOLUTE ACCELERATION, SA (6)

|-|_L|]||||l||||||||||1||l

2 3 4
PERIOD (SEC)




ACCELERATION (G)

ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

SO. SAN FRANCISCO - SIERRA PT.: CSMIP S/N 539
PHASE 1 ACCELERATION
RECORD ID: 58539-5S5946-89294.01

(The FF record started about 0.6 second earlier than the structure record)

CHN 1. 205 DEG

MAX = 0.108 G

CHN 2: UP

| MAX = 0.034 6

~0.4 1 | 1 | ] ] ] ] ] ] ] ] ] ] 1 ] ] |

CHN 3: 115 DEG

TIME (SEC)

CHN 1: 205 DEG

0.4 1 ] L 1 ] ] ] ] 1 | ] i ] ] ] | ] |

CHN 2: UP

-0.4 ] { i ] 1 ] ] | 1 | ] | 1 { i ] ] ]

CHN 3: 115 DEG

20 22 24 26 28 30 32 34 36 38
TIME (SEC)

40



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SO. SAN FRANCISCO - SIERRA PT.: CSMIP S/N 539

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC) RECORD ID: 58539-85946-89294.01

CHN 1: 205 DEG

—~ 400
S L ! MAX = 103.6 -]
o 2
22 N i
3
~— _400 1 1 A L i " " 1 A 1 " n " " 1 " I n A 1 " " i " i PR 1 "
20 [~ -
Z o s -1.04
[&]
,-(j l:';)'l 0 ./\,.A A I‘,\I‘V\ A’\ﬁwvhv
S % NASATA et
w - T —
>
_20 I L 1 n 1 I 1 i i 1 PR " " L " " " 1 ] L " —_ " 1
4 | -1.57 |
"S 3 \_\/ V\/ S~—V
-4 ) ] T ) L. ST R |
CHN 2: UP —
o 400 _r MAX = 31.2 i
1 » J
82 o A AR A
< g L -
~— _400 1 L n 1 ) 1 L I " ] 1 I n 2 1 I I I A 1 t " L " 1
> 20 " 3.73 T
= G J -
,-(3 b‘)‘l P A\ I\
8 E 0 T IV A g
wm & - _
= __20 : L L L 1 " n 1 1 i " n 2 L ] " " 1 1 1 I 1 1 1 1 t L
fr 0.98 ]
— B d .
. AN PN —
(2 0 =
a >~ i
_4 I n 1 A | 1 " 1 " 1 I n 2 1 1 I " I 1 1 1 1 1 " i
__CHN 3: 115 DEG _
o 400 B . MAX = 56.6 |
w
§ E 0 P LN IASIA PN NI o ot
X -
g L
= _400 PSR R S S S SRS S S S RS S S A S S S
20 ]
- i . 5.53 _
—
8 g 0 v VW VV'\/A -~
& | -
LIJ S
>
_20 1 " 1 I 1 1 " " I 1 1 2 " " 1 1 1 I L 1 L 1 1 L 1 I Y 1 1
4 j ~1. 84 —]_
28 VAR e
-4 AP S Tn b ey
0 5 10 15 20 25 30

TIME (SEC)



SO. SAN FRANCISCO - SIERRA PT.:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
17:04 PDT

OCTOBER 17, 1989

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ
(0.04 TO 3.92 SEC)

RECORD ID: 58539-85946-89294.01

——— RESPONSE SPECTRA: PSV,PSA & SD

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

CHN 2: UP
FREQUEN?Y (HZ)

PSV (IN/SEC)

CSMIP S/N 539

CHN 1. 205 DEG
FREQUENCY (HZ)
10 1

[Frrr [ r 7

1ol

PERIOD (SEC)

CHN 3: 115 DEG

FREQUENCY (HZ)
1 10

T T [T TT1T1T1]

PSV (IN/SEC)

SD (IN)

107

L L Fagesl

11 bl

11 lreial

.01

PERIOD (SEC)

PERIOD (SEC)

100

100

10

PSV (CM/SEC)

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 18988 17:04 PDT

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (6)

SO. SAN FRANCISCO - SIERRA PT.: CSMIP S/N 538

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58539-55946-89294.01
USABLE DATA BANDWIDTH: 0.25 70 23.6 HZ (0.04 TO 3.92 SEC)

CHN 1: 205 DEG

DAMPING VALUES: 0, 2,510, 20%

CHN 2: UP

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

CHN 3: 115 DEG

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

PERIOD (SEC)






ACCELERATION (G)

CHN 1: UP

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
HAYWARD ~ BART ELEVATED SECTION:
PHASE 1 ACCELERATION.

BENT 132, BASE

OCTOBER 17,
CSMIP S/N 501
RECORD ID: 58501-C0274-89291.02

1989

MAX =

17:04

~0.048 G

PDT

CHN 2: 0 DEG

MAX =

-0.141 ¢

CHN 3: 0 DEG

CHN 4: 0 DEG

MAX =

-0.216 G

CHN 5: 0 DEG

BENT 132, DECK, NORTH OF JOINT

MAX =

-0.243 G

CHN 6: 0 DEG

BENT 132, DECK, SOUTH OF JOINT

MAX =

—-0.236 6

CHN 7: 0 DEG

BENT 133, DECK, SOUTH OF JOINT

MAX =

-0.253 G

CHN 8: 0 DEG

BENT 134, DECK, SOUTH OF JOINT

MAX =

-0.209 G

TIME (SEC)



ACCELERATION (6)

: 270 DEG

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
HAYWARD — BART ELEVATED SECTION:
PHASE 1 ACCELERATION.

{
BENT]133, DECK, NORTH OF JOINT

TR R WOUREN NN TR M TN N N

OCTOBER 17,
CSMIP S/N 501
RECORD ID: 58501-~-C0274~89291.02

A )

1989

MAX =

17:04 PDT

0.587 G

: 270 DEG

BENT 132, DECK, SOUTH OF JOINT

MAX =

-0.429 ¢

TIME (SEC)

TR WU S W PR W | SN TN T S VAN SN SR SN VAN VOUU NN MU M WA WA SN S N
CHN 12: 270 DEG
BENT 132, TOP, CENTER MAX = —0.383 G _T
- .
- |
SR SN NN N N NN N | ) IR SN | MY TN U N T NN T NN SRR SRS SR DA A M
CHN 13: 270 DEG
BENT 132, BASE MAX = 0143 € |
}_ -
[T TN RSN SN S N | N TR VURE TR TR NN TN M U SRS NS N HU SHN S N S
5 10 15 20 25 30



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501
PHASE 1 ACCELERATION. RECORD ID: 58501-51694-89291.02

CHN 1 (STA CHN 14): 0 DEG

. BENT 135, BASE MAX = —0.150 G |
L 1‘ -
TSR NN U T NN AU TN SN SN N SOV SN SR TN N TN SN S TN N S SR S SR NN MR SUN S

CHN 2 (STA CHN 15): up
— _
i BENT 135, BASE MAX = —0.048 G
™ - My ARV A ANNNAS M At NP N et
T i
PO N TS NS ISURN NN NN TUUI SN AN SN NS NN SR NN TSN NS SR N NN SR SN M R SN S U SR |
CHN 3 (STA CHN 16): 270 DEG
BENT 135, BASE MAX = 0149 G
i v il
TR SRS T WU NN SUURS SR TR TR AN SO SRR SN TR HN MU SO SU T AN SR S SR HRN N TR F N
0 5 10 15 20 25 30

TIME (SEC)



VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cM)

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(CM/SEC)

(CM/SEC)

(cH)

600

-600
50

-50

600

—-600
50

-50

600

-600
50

-50

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
HAYWARD - BART ELEVATED SECTION:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

OCTOBER 17, 1989 17:04 PDT
CSMIP S/N 501

RECORD ID: 58501-C0274-89291.02

TIME (SEC)

__CHN 1. UP BENT 132, BASE N
- MAX = 43,1 )
WW
[ ] —_ e | I A L 1 S R
_ 3.08 ]
¢ -
P | A 1 n i | I A ] 1 A
: 0.38 T_
¢ P
" 1 A 1 " " 1 1 A L b | T
__CHN 2: 0 DEG BENT 132, BASE _
B MAX = -136.6 |
L 1 :
—_— e ] 2 P ol 1 1 A
B . 14,5 i
PN A Y /\ NIV, V. N A U o W . WO —
~~ R VAN o A~ N " e VA e e A
r—- —
L L R 1 1 L [ —_— 1 " 1 | I
B . 1.71 ]
—~ A" U/ AN VAR A VA I
— PE 1 SR 1 2 1 SRR VR | 1 b A
CHN 3: 0 DEG BENT 132, TOP, CENTER _
MAX = -215.4
I ' i
P " " [l 1 L 1 1 1 L " " L | I S " " 1 " 1 " 1 P S | 1
— —
i 16.9 |
vﬁAV%QWWnVJLﬁﬁJmVAV£V<Qfde A ~
PR —_— 1 T N I 1 1 1 .
[ . 2.13 _]
r AN A A A —_—
AV} T \VAR A\ VA
" " 1 ] o " N ] ) i " 1 f " 1 L N
0 S 10 15 20 25 30



ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM)

(CM/SEC)

(CM/SEC)

(CM)

600

~600
50

=50

600

~600
50

=50

600

—600
50

=50

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
HAYWARD — BART ELEVATED SECTION: CSMIP S/N 50t

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC) RECORD ID: 58501-C0274-89291.02

__CHN 4. 0 DEG BENT 132, TOP, EAST END _
B MAX = =207.9 N
L 1 ]
. I L ] ! |
;. A 17.8 i]
A A A o J'/\ A M NN N ANAA A A .
MARMA A ANAAY V W W V \/ V AVA A" AV A4 "o
! S S S S S S VR S |
[T l 2.19 —1
P /\ /\ Fa W ANNANENAY DA, A
v/ NV U VY
L ! [ S VR VO S U ST SR S S |
__CHN 5: 0 DEG BENT 132, DECK, NORTH Of JOINT
| MAX = -232.5 __‘_
I 1 .
| . [ ! ] ]
ji l 18. 1 i]
A ,,-/\ AN AN AN NN A . A,
> A VVvvva I VAR AR A A R 4
! ! Il 1 [ L
i l 220
~ NN o AN AN A NP A
~ Moo AV \/ \VARY v A"V V AV Ao 7
] S S RS Y VN S R TS U S R S
__CHN 6: 0 DEG BENT 132, DECK, SOUTH OF JOINT
L MAX = -225.2 _:J
L + ]
i L ] ] |
L— i 17.6 i
Lo, A AAAAARA M }/\ AN AN N AN A A .y
~ \AAd vvvvvva 1200 SARM VAV ARV R A A A > A
] S S O S RS S TS SO S S |
_: J 2.20 i
AN AN LA AN ap
~ N/ AV ARVIAad A A
|
] [T S SUUS B U S S S R S SROT NUNI TR E S S S
0 5 10 19 20 25 30

TIME (SEC)



USABLE DATA BANDWIDTH:

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(cm)

ACCEL
(CM/SEG/SEC)

VELOCITY

DISPL
(cvm)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(Cm)

(CM/SEC)

(CM/SEC)

(CM/SEC)

600

-600
30

~-50

600

—600
50

=50

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

-

CHN 7:

HAYWARD - BART ELEVATED SECTION:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

0 DEG

BENT 133,

OCTOBER 17,

1989

CSMIP S/N 501

DECK, SOUTH OF JOINT

MAX =

17:04 PDT

—241.2

RECORD ID: 58501-C0274-89291.02

L 1 .
] S R [ N D PN
_— d 16.8 B
A POV . W _J\ MaAN N A AAA A N
~ MAARMASMARAL LAY I 7 - W~ VS WYY
] T [ B ] A
j‘ d 2.08 B
e DN M A A ~
VAR VARGV
} L L R T P B ] L
CHN 8. 0 DEG BENT 134, DECK, SOUTH OF JOINT _
- MAX = -204.0 _
L. T -
] N T ] 1 [
_— J 16.7 i
ABAAA L A AMAM M A A AN o
M P AN TAANS V 1220 AN AV AN VAR A A
] [T S S S N W R ] |
_— ! 2.02 ___1
P /\ /\ M A ana
Vw \VARGRV4 A4
" ] I [T ] ]
CHN 10: 270 DEG BENI 133, DECK, NORTH OF JOINT _
MAX = 498.2

TIME (SEC)

j —-45.3 —j
PNV A A\ ﬂ[\/\{\,{\n[\/\/\/\ A_NAA_ASAA~AA PN
A A _
) A N L. 1 A ]
T
5 i vse ]
/\V/\A/\A/\ A/\/\/\/\/\/\al\ AN A AN
A1 R A o
i \ N SV S SO S | N -]
0 5 10 15 20 25 30



USABLE DATA BANDWIDTH:

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(CM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(cM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(oM)

(CM/SEC)

(CM/SEC)

(CM/SEC)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
HAYWARD ~ BART ELEVATED SECTION:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

OCTOBER 17,
CSMIP S/N 501

1989

17:04 PDT

RECORD ID: 58501-C0274-89291.02

600 ~_CHN 11: 270 DEG BENT 132, DECK, SOUTH OF JOINT _
MAX = —406.7
0
—600 L L) R AN | I 1 .
50 7
B A 39.8 |
0 /\l\v/\,\/\ /\/\I\ {\A[\I\l\[\ VANV AW, W A S O
MR AR AR WVVVV\]V AVAAVALT A S G VA et g ——~
_50 —_ 1 i PR A | L [
6 _
- /\ 4,711 i
N\ /\ /\ /\ /\/\ l\/\/\/\/\‘\/\ NN NN A\ PN
° AL
_.6 | 1 1 1
600 __CHN 12: 270 DEG BENT 132, TOP, CENTER _
| MAX = ~-366.7 |
OMNV\W/V\WWW\/\/\MJ\WWMWW
—600 R T T A S S SN
50 B v 34.6 ]
0 A n /\ /\/\ /\A [\I\A/\ N aono NN N FaN
-~ vvvwwuvvvv\/\/\/vvwvvwvv NSt
_50 1 I PR T I ] 1 1 |
o s ]
0 NN /\ AAAAAAMA D NN N Vo
NS\ \I \/ \/V N YV "4 =
_6 1 1 i J. i
6 CHN 13: 270 DEG BENT 132, BASE _
00~ MAX = 137.9
- J' -
0 WMWWVVMWWWWWM%
—' 1
,__600 ) ] 1 1 1
>0 E. . 5.3
ARV ARV A VAL AR VAR AR A A
_50[- 1 " s . " ] 1 1 1
° 22 ]
._6 [ | I " 2 " 1 |T| 1 1 [l "
0 5 10 15 20 25 30

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

HAYWARD — BART ELEVATED SECTION:

USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(M)

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(cM)

(CM/SEC)

(CM/SEC)

(CM/SEC)

600

-600
50

=50

600

~-600
50

=50

600

-600
50

~50

CHN 1 (STA CHN 14): 0 DEG

BENT 135,

OCTOBER 17,

1989

CSMIP S/N 501

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

17:04 PDT

RECORD ID: 58501-S1694-89291.02

BASE

TIME (SEC)

l__ MAX = -144.0 ]
- T -
1 1 N n 1 1 I 1 a1
- J 14.0 ___

A, Y /\ oA NN A
v MAAAI WA 0 B~ A VAR v g

1 n | Y | Y 1 1

B . 1.65 i
AN AN AN
A4 7

| A A i " 1 L 1 A N 1 1 L A i
__CHN 2 (STA CHN 15): UP BENT 135, BASE
L MAX = —44.2 —‘__

~ PAINARAC AN NN AL AN N sttt St o\ N oo

_ T i

I L 1 1 1
_— -3.93 N
L T

1 ] o | L I i 1 L
B 0.50 ]

!

1 L . 2 n Il L L ! " 1 1 Al
__CHN 3 (STA CHN 16): 270 DEG BENT 135, BASE _
i . MAX = 1431

1 1 | 1 1
_— J 16.8 —__

e~ AN /\ PN AP . -G
OSSR =R VA A\ AR VAR

] 1 1 n 1 1 N
- s ]
- T -

1 | L It i 1 1 1 N
0 5 10 19 20 25 30



HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ
(0.04 TO 2.94 SEC)
o
>
RECORD ID: 58501-C0274-89291,02 =
>
b4
—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0, 2,5, 10, 20%

.0

CHN 2: 0 DEG
BENT 132, BASE

FREQUENCY (HZ)
10 1

10

CHN 1: UP

BENT 132, BASE

FREQUEN?Y (HZ)

.10

T T TTTIT

T LR LR L] T 7d

1 11l L

SD (IN)

11 lraeit

11 1yl

10

PERIOD (SEC)

CHN 3: 0 DEG

10

BENT 132, TOP, CENTER

FREQUENCY (HZ)
1

.10

T T | RIS L T LI L T | LIS I

100 |

PSV (IN/SEC)
o
T

el

{ 1l 1

11 1l

.10

PERIOD (SEC)

.10

PERIOD (SEC)

10

100

—_

PSV (CM/SEC)

PSV (CM/SEC)



HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

CHN 4: 0 DEG
BENT 132, TOP, EAST END

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENGY (HZ)
f

OCTOBER 17, 1989 17:04 PDT : L

100 [
PHASE 3 DATA: RESPONSE SPECTRA F
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ N

(0.04 TO 2.94 SEC)

10 [l

RECORD ID: 58501-C0274-89291.02

PSV (IN/SEC)
o

T

—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0,2,95,10,20%

11 Iyl

T T T

ot Tyl

10
PERIOD (SEC)
CHN 5: 0 DEG CHN 6: 0 DEG
BENT 132, DECK, NORTH OF JOINT BENT 132, DECK, SOUTH OF JOINT
FREQUENCY (HZ) FREQUENCY (HZ)
1 .10 1 1 .10

| ILILELEE B L=

SD (IN)
100 |

10 el ! ol raaal 1 Lt 1] ] el ! L 1] ! [
’ .10 1 10 .10 1 10
PERIOD (SEC) PERIOD (SEC)

1000

100

10

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



HAYWARD - BART ELEVATED SECTION: CSMIP S/N 501

CHN 7: 0 DEG
BENT 133, DECK, SOUTH OF JOINT

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (H2)

PSV (CM/SEC)

. 10 .10
OCTOBER 17, 1989 17:04 PDT T TS 1000
100 [ o
PHASE 3 DATA: RESPONSE SPECTRA F T
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ 1100
{(0.04 TO 2.94 SEC) E
’G -
7
=
RECORD ID: 58501-C0274-89291.02 =10
>
b4
3 10
— RESPONSE SPECTRA: PSV,PSA & SD i
DAMPING VALUES: 0,2,5,10,20% 1 L
31
10 1||||.|1I0 1 L |I|1||1I ! 1 1||1||1l0 1
PERIOD (SEC)
CHN 8: 0 DEG CHN 10: 270 DEG
BENT 134, DECK, SOUTH OF JOINT BENT 133, DECK, NORTH OF JOINT
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 10 1 .10
T T | R L T | R L T [IIII]I: T T TTrrrr 11 T 7T T T T T ||||1||: 1000
100 o 10
. E 100
o J
L:}’-l -
~
g0 g
- o
2 L.
L 10

PSV (CM/SEC)

o1 1 basaai

T U [ TTII]

10 Pyl ! 1t 1l 1 Lt L taagl ] tol el 1 Lo Ll 1 Lot Lol L

.10 1 10 10 1 10
PERIOD (SEC) PERIOD (SEC)




HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

CHN 11: 270 DEG
BENT 132, DECK, SOUTH OF JOINT
SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (1)

OCTOBER 17, 1989 17:04 PDT — e ——

100
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ
(0.04 TO 2.94 SEC)

RECORD ID: 58501-C0274-89291.02

PSV (IN/SEC)
)

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

1 Vsl

.10 Ll oyl ! L1 1ygrel 1 L1 el 1

.10 1 10
PERIOD (SEC)
CHN 12: 270 DEG CHN 13: 270 DEG
BENT 132, TOP, CENTER BENT 132, BASE
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 10 1 10

T T | RELRE L T | UL L T [TTTT ™ T T | RN L T rrrr v T LI R

100

| LRS!

T

PSV (IN/SEC)
=

T [ T TTT]

T T [ TTrT]

¢ 0 Lyessl

10 t 1l 1 1t latial 1 [ ERE| r L gl 1 Lo Lol ! R 1

10 1 10 10 1 10
PERIOD (SEC) PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

10

PSV (CM/SEC)



HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

100

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ
(0.04 TO 2.94 SEC)

o
&
=
RECORD ID: 58501-51694-89291.02 =
&
—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0,2,5,10,20%

CHN 2 (STA CHN 15): UP
BENT 135, BASE

FREQUENCY  (H2)

CHN 1 (STA CHN 14): 0 DEG
BENT 135, BASE

FREQUENGY  (H2)

LB T LI LR T T T

1 leeenl

PERIOD (SEC)

CHN 3 (STA CHN 16): 270 DEG
BENT 135, BASE

FREQUENCY  (H2)

T | LI L S T L L T | REALBLE L

PSV (IN/SEC)

L1l ! L1l

I EWEE]

-
<,

1

1 1t

.01
PERIOD (SEC)

1 10
PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

10

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58501-C0274-89291.02
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

1 IllIIlIll[l|llllrlIIIIIIIIIIIIIITIIIIII

CHN 1: UP

BENT 132, BASE

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

ABSOLUTE ACCELERATION, SA (6)

O_MIAIIIII#IIIII'IIIIIIIIJ‘IIII

7 L | 17 T 1 I LI I L I L I T 1 T 1 I T 1T T 1 I 1T 171

CHN 2: 0 DEG

BENT 132, BASE

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

ABSOLUTE ACCELERATION, SA (G6)

i s T ; N IR PRRUTSrUNN NS S A N S S A

1 L | T 1 1 T I T 171 | LI I L | LI I 1 1 1 I LR

CHN 3: 0 DEG

BENT 132, TOP, CENTER

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

ABSOLUTE ACCELERATION, SA (6)

O-I!IIII | T TSN NN TN SE I N A SRR B

0 1 2 3 4
PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

HAYWARD -~ BART ELEVATED SECTION: CSMIP S/N 501

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58501-C0274-89291.02
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

CHN 4: 0 DEG

L BENT 132, TOP, EAST END

— DAMPING VALUES: 0,2, 5, 10,20%

CHN 5: 0 DEG

BENT 132, DECK, NORTH OF JOINT

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

L1 L T - ey

LI I UL | T T 11 l T 1T 1T 71 I T T 11 I LI I T 1T 11 ] LI

CHN 6: 0 DEG

BENT 132, DECK, SOUTH OF JOINT

— DAMPING VALUES: 0,2, 5,10, 20%

0 1 2 3

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1889 17:04 PDT
HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58501-C0274-89291.02
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

7llIllllll]IIIlIIIII]IIIIIIIIIIIIIIIIITI

CHN 7: 0 DEG

BENT 133, DECK, SOUTH OF JOINT

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

ABSOLUTE ACCELERATION, SA (G)

0'|||1[| et e Ly o 1 Lo

1 UL | T 1T T 1 l LR l T T 1 | T 1 1T 1 I T T T I IR l LI R L

CHN 8: 0 DEG

BENT 134, DECK, SOUTH OF JOINT

3 k- DAMPING VALUES: 0,2,5,610,20% —

ABSOLUTE ACCELERATION, SA (G)

0'||||[ |||||||||||||||I||l

1 T 17T 171 1 T 7 I 1T 11 I 1T 17 l LR L I YT T I LU L l T 117

CHN 10: 270 DEG

BENT 133, DECK, NORTH OF JOINT

DAMPING VALUES: 0,2,5,10,20% —

ABSOLUTE ACCELERATION, SA (G)

S | T T T T T N N o e e S PRI ST I MRS I TR
0 1 2 3 4

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
HAYWARD - BART ELEVATED SECTION: CSMIP S/N 501

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58501-C0274-89291.02
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

7 T T 1771 I T T T 7 I LI I | l L I 7 171 l T ‘ T T 17 ] LI

CHN 11: 270 DEG

BENT 132, DECK, SOUTH OF JOINT

DAMPING VALUES: 0,2,5,10,20% —

ABSOLUTE ACCELERATION, SA (6)

1 T 1 T 1 ] T 11 1T 177 I LI I UL l T T T T I T 1 1 1 I T 1T T 7T

CHN 12: 270 DEG

BENT 132, TOP, CENTER

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

ABSOLUTE ACCELERATION, SA (G)

7lIlIIIIIIIlllI]—lllIlllll]llllllllllllll
CHN 13: 270 DEG

BENT 132, BASE

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

ABSOLUTE ACCELERATION, SA (6)

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (G6)

ABSOLUTE ACCELERATION, SA (G)

HAYWARD — BART ELEVATED SECTION: CSMIP S/N 501

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58501-51694-89291.02
USABLE DATA BANDWIDTH: 0.34 T0 23.6 HZ (0.04 TO 2.94 SEC)

OCTOBER 17, 1989 17:04 PDT

T ITI T 1 I I L T 7T l LR L ITI 1 T 1 l L L) rl 1 1 I—r T 1
CHN 1 (STA CHN 14): 0 DEG

BENT 135, BASE

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

=T 1 .g-:'(lljlllJl!lilJllf"

i |

| I

-ugggggééggéﬁgaéii:!r—+—-| e b b e L e b

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

T

T 1T 1 ) r T T T IT T 1T T 1 | T T T T Tr I 1 I l 11T 1 T T 11 I L Tt
i CHN 2 (STA CHN 15): UP
| i
; BENT 135, BASE |
- g
}

| S I O B

i

LlTll—rlfl I*rlfl lTIfllIlrllIll‘rlTlIllllll
CHN 3 (STA CHN 16): 270 DEG

BENT 135, BASE

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

| I ) N R

1

|||||||||,4,-4—-|||||l|||J;|IIJ_II|!II

0 1 2 3

PERIOD (SEC)

4



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
HAYWARD ~ BART STATION: CSMIP S/N 498
PHASE 1 ACCELERATION. RECORD ID: 58498-S5089-89291.03
CHN 1: 310 DEG (The FF record started about 2.0 seconds earlier than the structure record)

0.6 [~ —_
MAX = -0,163 €

=
=
>
[}
1
=]
o
=
R
(2]

_0.6||||l|||||||||I||||i|||||||||
CHN 3: 220 DEG

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
HAYWARD - BART STATION: CSMIP S/N 498

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC) RECORD ID: 58498~S5089-8929%.03

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cm)

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cM)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
(CM)

(CM/SEC)

(CM/SEC)

(CM/SEC)

600

—600
50

~50

600

-600
50

=50

600

-600
50

-50

_CHN 1: 310 DEG

- MAX = ~156.5 |
- 'r —
! N N 1 n ! ' L | 1 ' - 1 " 1
- -10.9 |
Falt AN .VAW.Y Daasls
V A -7
L 1 A
1 1 1 L 1 1 PR |
B -1.34
NN
7 \/ AW N
L 1 -
L S| 1 i L 1 1 1
_CHN 2: UP

B WA = -82.2 |

e e AN AR AAAA A AW AAN e AN U APV UMM AN AN A A
| T _
L 1 L1 ] a1 - )
:— -4.03 B
B 1 -
1 U ] 1 1 ]
— ]
- 0.48 B
N\
1 1 1 i ]
~_CHN 3: 220 DEG —
B MAX = -154.0 |
| T -
] ] 1 I - ). "
B ! 14.1 B

AN 4\/\/\!’\./\/\/\/\/\,\
OIS W VW W W

SR | " " N N 1 N . 1 X ) 1 . L 1 1 N I " N 1

[f —2.00 |

ANNN AA AN
a4 VYA A A

L 1 -

. A N L ] 2 . N N 1 " . L i 1 1 A L 1 . N N ) |

0 3 10 15 20 25 30

TIME (SEC)



HAYWARD — BART STATION: CSMIP S/N 498

CHN 1: 310 DEG

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (HZ)
1

OCTOBER 17, 1989 17:04 PDT e o 100
SD (IN) ¥ ]
= 10]
PHASE 3 DATA: RESPONSE SPECTRA F i
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ B 410
(0.04 TO 2.94 SEC)
=) 1 9
RECORD ID: 58498-S5089-89291.03 2 1F e
z z
o 4, o
— RESPONSE SPECTRA: PSV,PSA & SD p
DAMPING VALUES: 0,2, 5, 10, 20% 0k T
: 4 .10
1 BN ! L 101 1 1 [l P
<01 T ey 10
PERIOD (SEC)
CHN 2: UP CHN 3: 220 DEG
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 10 10 1 .10
T T TTT 1 7 ¢ T ILILEL LI B T ]||1|||: T [T T T T LRI L T ||||1||: 1000
SD (IN) W |
- 10’
C 9 100
S 1 @
2 3 |
o 3 :10 *

01 11l 1 po1 el ! L el L 1 1 eragl L Lt 1 eggel 1 t 1 leregl 1

.10 1 10 .10 1
PERIOD (SEC) PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
HAYWARD - BART STATION: CSMIP S/N 488

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58498-55089-89291.03
USABLE DATA BANDWIDTH: 0.34 TO 23.6 HZ (0.04 TO 2.94 SEC)

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (G)

OCTOBER 17, 1989

17:04 PDT

PERIOD (SEC)

T 17T T ]ﬁ T T T l T 1T T 1 I T 1 T T l T T T I l 7 ] 1 T I 7 T I 1 I T T T
i CHN 1: 310 DEG
- -
- i
E DAMPING VALUES: 0,2,5,10,20% -
190 Lt PR W T T I [ S S N | I L Lol | | S I S |

T 1T 1 T T T T ) 7 | I T T 1 l I 1 T 1 ] T 1T )] l T T I T I T T T T I T I T
i CHN 2: UP T
L DAMPING VALUES: 0,2,5,10,20%
< F v—| | L 1 | I L 1 ] L l 1 1 ] 1 l 1 1 L] ! l 1 1 1 1

T T 1 T TI T T ] I 1T 1T 1 r T 1] 1 T | T T ) T l—r T 1 T I T T T T I T T 1 T
i CHN 3: 220 DEG h
L _
|— DAMPING VALUES: 0,2,5,10,20% -
r :

T = o— e 1 e e
0 1 2 3 4



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989
SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0288-90208. 13

17:04 PDT

ACCELERATION (G)

CHN 1. 270 DEG
0. —
PIER 13, CENTER OF FOOTING MAX = 0.167 G i]
B {
MMWVWNWWWW
TR MO R S B ] T I NN NN NN N N | T N TR B
CHN 2: UP
0. — —
i PIER 13, CENTER OF FOOTING MAX = 0.076 G |
I A AN UL AN A SN NN NPT o Nr et h Pt oo
[ R R R B W | PR T ISU OO PO N W | T A S B |
CHN 3. 0 DEG
0. —
[i PIER 13, CENTER OF FOOTING MAX = —0.075 G J

-0. [N R S R B B | W TR NN NN SO MU B | T I S N |
CHN 5: 180 DEG
—_
0. E PIER 13, SOUTH SIDE OF CAP MAX = 0.097 € ]
{
M_AM/WWN/’W\/NJWNW
-0, [T SR N DU R B ] TR TR Y TR MR S | T N T S|
CHN 6: 180 DEG
0. PIER 14, SOUTH SIDE OF CAP MAX = 0.098 € ]
—mv—~—~—-—-J*v/\/ﬁ\/\\/\mWMmJ”\/\w,/ﬁwA\/~,/\,A«h\/«wm\/\vﬁ\/”\,\/f\\,_/ﬂ\/«v/—
-0, [T T N SR S N ] TR SR IO TR N S | TN R W B
CHN 7: 0 DEG
0. PIER 15, CENTER OF FOOTING MAX = —0.108 G
WW/WWWWNWV\N\—
-0, [T RN S B S T | [N S NN OV NN N N | TR I T
CHN 8. 180 DEG
0. L PIER 15, SOUTH SIDE OF CAP MAX = 0.136 G |
0. P SN TR R I | [T T NN N SOUUU N N USSR I TR M

N

CHN 4:

270 DEG

MAX =

0.359 €

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0288-90208.13

ACCELERATION (G)

YR R WS OO A WA MO SR N | TR T NN N T NN B ]
CHN 2: UP

0.7 PIER 13, CENTER OF FOOTING _J
[IRSOSNY SR N WO U SR N SR TR SR N T T S N ] !
CHN 3: 0 DEG

CHN 1: 270 DEG

PIER 13, CENTER OF FOOTING

CHN 4. 270 DEG

0.7 1 PIER 13, SOUTH SIDE OF CAP ™
P — T T T T ]
0. TN N DU SR A TR R NS S TR TR PO TR S R N | | !
CHN 5: 180 DEG
0.7 1 PIER 13, SOUTH SIDE OF CAP ]
e e T I e e T e ey
0. [ NS TR NV N NN MU SR S | [N S NN N MRS NN N | { 1
CHN 6: 180 DEG
0.7 ™ PIER 14, SOUTH SIDE OF CAP "]
I o e T U I
0. TN TR NN WOV AN MU N M | TR TR Y TR SN SR | 1 !
CHN 7: 0 DEG
0.7 PIER 15, CENTER OF FOOTING ]
e T S S ey
B T
0. PR NN W TR NN WO NN SN N | [N N IS WU SRS N R | | 1
CHN 8: 180 DEG
0. (— PIER 15, SOUTH SIDE OF CAP ]
R T I i ey
0. [ TR SRR NN AU SN NN M N | YN T N NN MRS SO S | | !
30 35 40 45 30 55 60

TIME (SEC)



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0288-90208. 13

CHN 9: 270 DEG

PIER 14, CENTER OF FOOTING MAX

0.203 6

= :

(IR RN WA T N TN NS RN RN SN SN AN SRR M NN NSRS SN HN S S SRS SR NN S SN S N
CHN 10: UP
I PIER 14, CENTER OF FOOTING MAX = 0.074 G _]
{
I A U AP AN NS AN ANt AL AN NN AAS At ol s i
S R T NN SR RN T W NN TR HNUUR T AN SN N NN RN NN HUR N NN T NN N MO NN NN N S
CHN 11: 0 DEG
B PIER 14, CENTER OF FOOTING

1
=
>
><
]
>
()]
(2]
1

TR T O S PR TR W Y WU NN NSOV SR IS TR AN RSN MR AN DAY SRR SR MU ENUN SR SR R |

CHN 12: 270 DEG

MAX = —0.206 ©

TIME (SEC)



ACCELERATION (G6)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0288-90208. 13

CHN 9: 270 DEG

0.7 E PIER 14, CENTER OF FOOTING ]
0
0.7 [ NN U TR N VN NN SR SRR AN AU SR (RN MR AN W SN SN SUNY A S SR SR RN S S S
CHN 10: UP
0.7 L‘ PIER 14, CENTER OF FOOTING ]
0
0.7 TR R N SRR N NN TN SR NN BN N ] TR NN WA SR AN TR TS SO S N N S S|
CHN 11: 0 DEG
0.7 L‘ PIER 14, CENTER OF FOOTING ]
0 ——
0.7 ISR AR NV N NN NN NN RSO SRR ENUOON NN MR SN NN NN S N SN N RN TR SR N TR A T S S
CHN 12: 270 DEG
0.7 PIER 15, CENTER OF FOOTING ]
0
0. (TR TN TR NN AN RS SN SRS NN NN MO NN SR SR SN SN SN MU S S W S S SO S SR SR W |
30 35 40 45 50 55 60

TIME (SEC)



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY — DUMBARTON BRIDGE:
PHASE 1 ACCELERATION.

CHN 1 (STA CHN 14): 270 DEG
N

OCTOBER

RECORD ID: 58596-C0289-

PIER 17, BASE OF SOUTH BENT COLUMN

17, 1989

CSMIP S/N 596

90208. 13

MAX = 0.314 G

17:04 PDT

CHN 2 (STA CHN 15): UP

PIER 17, BASE OF SOUTH BENT COLUMN

TR N VOV N NN NN SN S SR |

B MAX = -0.078 G -]
[ AN A AN T N ANt A A N S A
| t i
[ N VRSO NN NN SR SR TN SR AN (S T N SN N SN U SUNN SR SN SR SR SRS NN S S S
CHN 3 (STA CHN 16): 0 DEG
L PIER 17, BASE OF SOUTH BENT COLUMN MAX = 0.154 G

CHN 4 (STA CHN 17): 270 DE?

[

PN R |

TSI Y TN WO N

PIER 17, SOUTH SIDE OF CAP

=

>

>
i

CHN 5 (STA CHN 18): 180 DEG

PIER 17, SOUTH SIDE OF CAP

YRS NN SO R NN MR MU M B

MAX = 0.119 G

CHN 7 (STA CHN 20): UP

PIER 17, BASE OF NORTH BENT COLUMN

MAX = 0.085 G
. 1
A AN PN AN NI NN NPT AN SNt o e ™t
[ N TR T SN TN T N TN KN SN NN SN MR NUU SR SR WU SR NN S M SN SR N SO S
CHN 8 (STA CHN 21): UP
— PIER 17, NORTH SIDE OF CAP MAX = —0.128 € |
L 1 -
PN N R TN N VN TR WO SN NN SN SN SR SN N SN N SUNN S S SR BUNU S SR S SR S
0 5 10 15 20 25 30

TIME (SEC)



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0289-90208. 13

CHN 1 (STA CHN 14): 270 DEG

0.7 PIER 17, BASE OF SOUTH BENT COLUMN N
0 et
~0.7 T S R W N N N N N N SN S NN N NN NN REN SRR N R R SR N N R W R N
CHN 2 (STA CHN 15): UpP
0.7 L'_ PIER 17, BASE OF SOUTH BENT COLUMN ]
0
~0.7 [ R TR WU NS SN TN SN MR (Y R SR SRS SN AU SN SN SO SR SN W SN S WU N N S S |
CHN 3 (STA CHN 16): 0 DEG
0.7 E PIER 17, BASE OF SOUTH BENT COLUMN ]
0 P e
~0.1 ISR NSV SR N VRN NN WU SN SR NN TS SRS N VOO NN SN N SRR SN R SN SO SN U SN SR N S|
CHN 4 (STA CHN 17): 270 DEG
0.7 ™ PIER 17, SOUTH SIDE OF CAP ]
| -
0 W\JWMWW/\MW\—,
-0.7 [V NS U NN N WU SR NN N NN NN WOOR SRS SR (NSU SN SR ARG SR NV SN SR SN NN NN MR SO S |
CHN 5 (STA CHN 18): 180 DEG
0.7 PIER 17, SOUTH SIDE OF CAP ]
0 WMWW
~0.7 SR NS N (N N NN NS SR S (N (RS SN NUNM SR NN VAU S SN SN SN RN N SRS NN SN SN T N
CHN 6 (STA CHN 19): UpP
0.7 — PIER 17, SOUTH SIDE OF CAP ]
gl
~0.7 SN NN VOSR TRNS VRV NN SR TN TS N AR SN SN N SN NN THUNEY SR SRR M NN SO SU SV SO NN MR S SR |
CHN 7 (STA CHN 20): UP
0.7 [-‘ PIER 17, BASE OF NORTH BENT COLUMN ]
0
0.7 A TN TR NN (RN SR N SN SUNE RN SUN U NN N NN SR SN SUN MU N SR SR S SO N N SR S |
CHN 8 (STA CHN 21): upP
0.7 E PIER 17, NORTH SIDE OF CAP ]
0
0. S T W NN Y NS WU MR TR N NN T MRS N TUSN NN M NN S NN NN E MR MU NS IV R GO S
30 35 40 45 50 55 60

TIME (SEC)



ACCELERATION (6)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY — DUMBARTON BRIDGE:
PHASE 1 ACCELERATION.

-

CHN 9 (STA CHN 22): 270 DEG

N R TR N SR NS SEUUN S N B

V

PIER 21, SOUTH SIDE OF CAP

[N SRS TR SR SN SN S S S S SN

OCTOBER 17,

1989 17:04 PDT

CSMIP S/N 596
RECORD ID: 58596-C0289-90208. 13

MAX = 0.417 G

TR R S B

WMWWWWMW

—

CHN 10 (STA CHN 23): 180 DEG

[N A SR NN N VAR SN MO B B

PIER 21, SOUTH SIDE OF CAP

(AR TR TR AN NN MR N SN SO B |

MAX = 0,179 G

I

T

RS N SR T S TR N DU B

CHN 11 (STA CHN 24): 270 DEG

PIER 21, BASE OF SOUTH BENT COLUMN

[N WURR NN IV SR M N R U N

MAX = —0.266 G

CHN 12 (STA CHN 25): UP

N TR VA NSO N TR S SN M |

PIER 21, BASE OF SOUTH BENT COLUMN

[ SR WU A VR SR NN NN R SN B

CHN 13 (STA CHN 26): 0 DEG

PIER 21, BASE OF SOUTH BENT COLUMN

TIME (SEC)



ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION. RECORD ID: 58596-C0289-90208. 13

CHN 9 (STA CHN 22): 270 DEG

N PIER 21, SOUTH SIDE OF CAP ]
TR N DU VN AORN MR RO NN T N T B | T R (R N (RN MR SN NN SRS S (N SR S N

CHN 10 (STA CHN 23): 180 DEG
[T PIER 21, SOUTH SIDE OF CAP ']

f’\fwwv\ﬂwwmwm

L n
[N N TR N N MR NN SN IO AN TR SN W SN SN SUN SR SN N RO N SRS SR N N WU S S |

CHN 11 (STA CHN 24): 270 DEG

[ PIER 21, BASE OF SOUTH BENT COLUMN _]
I I IR e et W g S N I 4——~_4
TR VU SR WORY TN TN SR N [N NN NV NN S (NN DUV SR T SR SN MY SN SN NN AN N T SR

CHN 12 (STA CHN 25): UP

. PIER 21, BASE OF SOUTH BENT COLUMN ij

T SRR TR RN NN A TN AN N W N NN SN SR SV SN M NN SR SO NN NS N SES SR S SN SR N
CHN 13 (STA CHN 26): 0 DEG

r PIER 21, BASE OF SOUTH BENT COLUMN ~

B 7]

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 T0 23.6 HZ (0.04 TO 5.88 SEC) RECORD ID: 58596-C0288~90208. 13

100 _CHN 1: 270 DEG PIER 13, CENTER OF FOOTING _
o B MAX = -163.6
< < L a
z )
~— ___700 . N " L 1 L 2 L " A1 " " " L 1 FTNS I " L [ . " PYR I L L " L "
>~ 7o E -32.1 i
5 5 M A~_ N
Q on 0 A v/‘\ /\VA PETAY S - a\ /\V/\ Oy
=3 1
= 1
=710 ) . ] P T SOV S SR VS W T SO ST S T S R T S S
20 ; ¥ 10.5 )
g 0 M AN A Aal\ A NS
= e A \/\/ \VA s \V/ v \vanvan vy
=20 T " { ST 1 . { { {
CHN 2: UP PIER 13, CENTER OF FOOTING _
o 100 B MAX = 75.7 i
QO o»n
<t g L N
~ _700 " P PR S L L N 1 N N " N 1 . N N i 1 ! 1 L N L
> 7o ’_— 6.31 B
e ¢
g¢ o e
o =
w 2 - .
>
-70 — L 1 PR 1 1 R
20 B ~1. 83
2 = i T
'g 8 ’ L )
-20 AR SR TS U S S N S T S T E S S SR D S 1
~_CHN 3: 0 DEG PIER 13, CENTER OF FOOTING
Lo? 100 MAX = 75.1 _j
» i !
Q on
<t g | -~
~ -700 P S S (N S W [ S SRS W (R TR W ST SN N GOy W S SR DU S S S
.~ 70 [~ . 17.8 ]
— G I~
MHoow
§ g 0 Wl\vr\vmv\//\‘_v ~7 NN /\\//\v Oy PAVIV N~ NN — -
o 2 o i
>
=10 M | 1 . ] | I PN |
20 ™ -5.59 -j
—
?g— é 0 VVI\Lr\Vm\//\ %f\ A e A A Ao - -
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USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)
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FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596
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270 DEG PIER 13, SOUTH SIDE OF CAP
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— l? 1 — — —l 1 4 1 I i
CHN 5: 180 DEG PIER 13, SOUTH SIDE OF CAP _
[f MAX = -985.0 B
N’EVV\AAM\/\WWWMWMWM—
L T -
PR I 1 1 1 —_— | .
- -20.9
AAAN N a S\ A N P AN A UN P o N . U . G- N O\ S
NV AV Ao \VAR VAR VAol VAR VA S VAR Al A N 7
.. T -
l__ P -l - L /] 1 1 U SRR NUN T e,
L l 6.217 .—‘_
BN A N W AN A, AN NN - NN N\ P A\ A PN
VY J WV \/ V vV \VARA VA g =g <
1 L L 1 | 1 PR
CHN 6: 180 DEG PIER 14, SOUTH SIDE OF CAP _
X = -93.0
| MA -
Rt VA A A A A AN N N N N S i N e e
- T .
L 1 1 L L A L — ] A | T T PR
...— -23.9
AAN D AN I\/\ ,.j\ FAN AN W b/\ AN N\ LD\ A
ERAASRYAR 20 e VTV ~
- ? .
" | L ] 1 ] —_ | I L
[ ! 6.39 i
A N N PN ANW- - U 2 W W\ ~
~7 VET\J W VY V \VAR VSl AR VALV A\ N Y
PR I L -l 1 PR a i N " 2 PR R SR | N L 1 "
0 10 20 30 40 50 60



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

RECORD ID: 58596-C0288-90208. 13
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USABLE DATA BANDWIDTH:
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SAN FRANCISCO BAY — DUMBARTON BRIDGE:
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PIER 14, CENTER OF FOOTING

0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

OCTOBER 17,
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17:04 PDT

CSMIP S/N 596

RECORD ID: 58596-C0288-90208.13
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USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)
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(CM/SEC/SEC)
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

CHN 1 (STA CHN 14): 270 DEG PIER 17, BASE OF SOUTH BENT COLUMN
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC) RECORD ID: 58596-C0289-90208. 13
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC) RECORD ID: 58596-C0289-90208. 13

TIME (SEC)
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 T0 23.6 HZ (0.04 TO 5.88 SEC)

OCTOBER 17, 1989

596

17:04 PDT

RECORD ID: 58596-C0289-90208. 13
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY - DUMBARTON BRIDGE:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)
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CSMIP S/N 596
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17:04 PDT

RECORD ID: 58596-C0289-90208.13
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SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ
(0.04 TO 5.88 SEC)

RECORD ID: 58596-C0288-90208. 13

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

CHN 2: UP
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SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
CHN 4: 270 DEG
PIER 13, SOUTH SIDE OF CAP

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (HZ)
{
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SAN FRANCISCO BAY — DUMBARTON BRIDGE:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT .

CSMIP S/N 596

CHN 7: 0 DEG

PIER 15, CENTER OF FOOTING

FREQUENCY  (H2)

.10

100 |
PHASE 3 DATA: RESPONSE SPECTRA .

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ
(0.04 TO 5.88 SEC)

RECORD ID: 58596-C0288-90208.13
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SAN FRANCISCO BAY - DUMBARTON BRIDGE:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989

17:04 PDT

CSMIP S/N 596
CHN 10: UP
PIER 14, CENTER OF FOOTING
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SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.17 TO 23.6
(0.04 TO 5.88

RECORD ID: 58586-C0289-90208.13

~—— RESPONSE SPECTRA: PSV,PSA & SD

DAMPING VALUES: 0, 2,5, 10,20%
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SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
CHN 4 (STA CHN 17): 270 DEG
PIER 17, SOUTH SIDE OF CAP

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENGY (H2)
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SAN FRANCISCO BAY — DUMBARTON BRIDGE:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.17 TO 23.8 HZ

(0.04 TO 5.88 SEC)

RECORD ID: 58596-C0289-90208.13

——— RESPONSE SPECTRA: PSV,PSA & SD

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

CHN 8 (STA CHN 21): UP
PIER 17, NORTH SIDE OF CAP

FREQUENCY (H2)
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PIER 17, BASE OF NORTH BENT COLUMN

.10

T T LB L

T L L T L

L el

(I

1t [eryel

1yl 1

o 1ol

PERIOD (SEC)

CHN 9 (STA CHN 22): 270 DEG

PIER 21,

FREQUENCY (HZ)

SOUTH SIDE OF CAP

L LS B LI I B |

100

PSV (IN/SEC)
=)

TTTTT]

10 Ll il 1 L1 baerl ! ro1 Jaeesl

L

T T | LRSI R

T | LALLM L T [TTIT T I

11 el 1

Lo faal L

1
PERIOD (SEC)

10

1
PERIOD (SEC)

10

1000

100

10

PSV (CM/SEC)

LA X R

100

4 1000

PSV (CM/SEC)



SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
CHN 10 (STA CHN 23): 180 DEG

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (H2)
1

PIER 21, SOUTH SIDE OF CAP

OCTOBER 17, 1989 17:04 PDT —— e
100 [ 107
PHASE 3 DATA: RESPONSE SPECTRA :
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ C |
(0.04 TO 5.88 SEC) ]
6\ -
b,J o
2 .
RECORD ID: 58596-C0289-90208. 13 S10F |
- L
g)_ -
——— RESPONSE SPECTRA: PSV,PSA & SD ]
DAMPING VALUES: 0,2, 5, 10,20% L 1
10 IIIII.L1L0 1 ||l||(|1l |I||||1l0 '
PERIOD (SEC)
CHN 11 (STA CHN 24): 270 DEG CHN 12 (STA CHN 25): UP
PIER 21, BASE OF SOUTH BENT COLUMN PIER 21, BASE OF SOUTH BENT COLUMN
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 10 1

T T T 1 T | LI L T LI Ll T T | RESUREE SLE T LB LR

100

PSV (IN/SEC)
)

L1t el 1 Lt 1l

1 leresl

10 1
PERIOD (SEC) PERIOD (SEC)

10

1000

100

100

10

(=]

PSV (CM/SEC)

PSV (CM/SEC)



SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ
(0.04 TO 5.88 SEC)

RECORD ID: 58596-C0289-90208. 13

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

1

PSV (IN/SEC)

.10

CHN 13 (STA CHN 26): 0 DEG
PIER 21, BASE OF SOUTH BENT COLUMN

FREGUENCY (H2)

10 .10

00 F

LR L T L L JTTT T | T

1 1l 1 1t el 1 I ISR 1

L1 1 gl

10 1 10
PERIOD (SEC)

1000

100

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0288-90208.13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

5 L | LI B B | | PorT T I 1T T 71 [ T T T 1 l LR | LN I § | L L

- CHN 1: 270 DEG .

PIER 13, CENTER OF FOOTING

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

5 IIII]IlllIll"lilllllllllllllllI"lllll]llll

- CHN 2: UP 7

PIER 13, CENTER OF FOOTING

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

2 —
1 -
. e S S N N R

0 —

5 lI1lIl|Il|IIII|lllI|IIII|I|II IlIIlIIII
- CHN 3: 0 DEG .

4 —
i PIER 13, CENTER OF FOOTING

3 -

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

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1883 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 586

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0288-80208. 13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

5 LR I T T 71 1 | T 177 ] L | UL | T | T T7T1T1 | | LR

- CHN 4: 270 DEG -

PIER 13, SOUTH SIDE OF CAP

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

0 lIlIlIlIllIllIl]lll LIIIII

ABSOLUTE ACCELERATION, SA (G)

5IIlIIIIIl"[lllllllllllllllllll LR T T

- CHN 5: 180 DEG .

PIER 13, SOUTH SIDE OF CAP

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

ABSOLUTE ACCELERATION, SA (6)

0 b T I - L1 1 1

5 LR T 1771 I L I 11T I 1 T 1 | T T7T177 T T T 1 L

~ CHN 6: 180 DEG .

PIER 14, SOUTH SIDE OF CAP

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

ABSOLUTE ACCELERATION, SA (6)

0 1 2 3 4
PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0288-90208. 13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

|IIIIIIIIIIIIII[III7—|'I1I1|IIIIlllll

CHN 7: 0 DEG -

PIER 15, CENTER OF FOOTING

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

11 l 1

L | L I L B T T T 1 I T T1

CHN 8: 180 DEG 7

PIER 15, SOUTH SIDE OF CAP

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

L L I 1

L | T

LI | L ] L L I M | [ I

CHN 9: 270 DEG .

PIER 14, CENTER OF FOOTING

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

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY — DUMBARTON BRIDGE:

PHASE 3 DATA: RESPONSE SPECTRA

OCTOBER 17, 1989
CSMIP S/N 596
RECORD ID: 58596-C0288-90208. 13

17:04 PDT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

5 T 177 { T T T 1 I LI [ T T 1 I LR

CHN 10: UP

ABSOLUTE ACCELERATION, SA (G)

0 4 TP, U [o]

NI BT VS A

PIER 14, CENTER OF FOOTING

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

5 1 1T T I T 1T T 1 I 1T 1 1 ] LI L | L L

CHN 11: 0 DEG

ABSOLUTE ACCELERATION, SA (G)

l T T T T T 1 T 1 1T T 1

PIER 14, CENTER OF FOOTING

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

5 LU I T 1T T 1 [ T 7 T 1 | T 17 | T T 1

CHN 12: 270 DEG

ABSOLUTE ACCELERATION, SA (6)

T 1T 1 1T 11 L
[ [

PIER 15, CENTER OF FOOTING

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

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (G)

SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE '3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0289-90208.13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

L I L | T 11 | T-T T 71 I T T T°7 | LI L I L | L

CHN 1 (STA CHN 14): 270 DEG

PIER 17, BASE OF SOUTH BENT COLUMN

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

CHN 2 (STA CHN 15): UP

PIER 17, BASE OF SOUTH BENT COLUMN

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

CHN 3 (STA CHN 16): 0 DEG

PIER 17, BASE OF SOUTH BENT COLUMN

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

1 2 3
PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0289-90208. 13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

5 1 1 I T —l L T T T | T T T T I T T 1 I | T T T T | T T T T l T T T T | J I T T
- CHN 4 (STA CHN 17): 270 DEG .
4 H .
I PIER 17, SOUTH SIDE OF CAP
3 H _

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

ABSOLUTE ACCELERATION, SA (G)

11t 1 [ i1 1

5 LR I LIRS T 1T F T ! UL l T 1T 1T 1 | | L | T T 1 I 17 171

- CHN 5 (STA CHN 18): 180 DEG .

PIER 17, SOUTH SIDE OF CAP

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

ABSOLUTE ACCELERATION, SA (G)

———
T P S O N T YT T N s s oo

0— — —— —
5 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIIII
- CHN 6 (STA CHN 18): UP .
4.... -
i PIER 17, SOUTH SIDE OF CAP
3 -

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

ABSOLUTE ACCELERATION, SA (G)

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (G)

OCTOBER 17, 1989 17:04 PDT

SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0289-90208. 13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

CHN 7 (STA CHN 20): UP .

PIER 17, BASE OF NORTH BENT COLUMN

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

CHN 8 (STA CHN 21): UP -

)]

PIER 17, NORTH SIDE OF CAP

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

CHN 9 (STA CHN 22): 270 DEG .

PIER 21, SOUTH SIDE OF CAP

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

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
SAN FRANCISCO BAY — DUMBARTON BRIDGE:

PHASE 3 DATA: RESPONSE SPECTRA

OCTOBER 17, 1989
CSMIP S/N 596

RECORD ID: 58596-C0289-80208. 13

17:04 POT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

CHN 10 (STA CHN 23): 180 DEG

ABSOLUTE ACCELERATION, SA (G)

PIER 21, SOUTH SIDE OF CAP

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

ABSOLUTE ACCELERATION, SA (G6)

o- e e — —
5 T T 1 LI B LA I N N e I N L L L B L B
o CHN 11 (STA CHN 24): 270 DEG A
4 -
i PIER 21, BASE OF SOUTH BENT COLUMN i
3l _

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

SIIII T 1T T T l[II]IIIIIIlIIlIIIIlIIII T 1T T T
- CHN 12 (STA CHN 25): UP -
T o4 o
& "
. PIER 21, BASE OF SOUTH BENT COLUMN
g s :
5
& DAMPING VALUES: 0,2,5,10, 20%
2 ?2r .
[P}
'5 - .
]
a 1 -
<C
o_ELg;3@4;%%:;;;2;:;=£§§§;§§EA44‘. o ] L |
0 1 2 3 4

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G)

SAN FRANCISCO BAY - DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-C0289-90208. 13
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

IIIIIIIII[Illlll‘rllll—fllllIlIlIIIIlIIII

- CHN 13 (STA CHN 26): 0 DEG .

PIER 21, BASE OF SOUTH BENT COLUMN

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

IR I TN T s o &
0 1 2 3 4

PERIOD (SEC)




ACCELERATION (G)

ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596
PHASE 1 ACCELERATION
RECORD ID: 58596-S6220-90208.03

(The FF record started about 1.0 sccond later than the structure record)

CHN 1: 357 DEG

0.7
E WEST END FREE FIELD MAX = ~0.128 G
0
~0.17
CHN 2. UP
0.7 WEST END FREE FIELD WAX = 0065 G ]
!
[ s St e T L e b T T e
i .
0.7 ] 1 ! | 1 ! 1 ) | | J | I 1 ! !
CHN 3: 267 DEG
0.7 WEST END FREE FIELD MAX = 0131 G ]
0 WWW\WW
L 1t #
0.7 ] 1 ] ] ] | ] ] ) ] ! | | ! 1 ] 1
0 2 4 6 8 10 12 14 16 18 20
TIME (SEC)
CHN 1: 357 DEG
0.7 r WEST END FREE FIELD —J
0
-0.7 ] | ! ] I ] [T S B i ! [ | ] ) 1
CHN 2: UP
0.7 1 WEST END FREE FIELD j
0
0.7 1 | 1 ] I I 1 ] ! | | 1 1 | ] ]
CHN 3: 267 DEG
0.7 WEST END FREE FIELD ]
P
0.7 I 1 | | I | I ] I | I | ! | I il 1 | |
20 22 24 26 28 30 32 34 36 38 40

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

SAN FRANCISCO BAY — DUMBARTON BRIDGE:
PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(cM)

(CM/SEC)

(CM)

(CM/SEC)

(cM)

700

=100
70

~70
20

=700
70

-70
20

=700
10

=70
20

CHN 1. 357 DEG

OCTOBER 17,

1989

CSMIP §/N 596

17:04 PDT

RECORD ID: 58596-56220-90208.03

WEST END FREE FIELD

TIME (SEC)

L MAX = -~123.8 —J
——AMAW\/\AJVWM/\WNW
L 0 B

L 1 —_ | 1 — | I ! 1 1 .t
[ . 9.1

- AMAL M s Ao
VAl I vy A=

n 1 i 1 —_— 1. | —_— | !

R 495
PNV AN AN AN AN P
\J

- 0 -

' l N | 1 L | — | !

CHN 2: UP WEST END FREE FIELD _
= MAX = 56.9 |

J
L | 1 1 —t L 1 ] L

B -5.93 ]
B T
- 1 i

L " L i | | L | ]

N -1.97
B T i
! | 1 I\ )

CHN 3: 267 DEG WEST END FREE FIELD _
- MAX = -125.8
——MMMUV\/V\I/V\AIP\J\M\WWWVWWW
L T o
i 1 | L | I 1
[ -19.2
/\VM\/V/‘,\A"VVMV‘I\ S
- T —
" i L 1 L L 1 | ]
B a4
LN A\ N
—\'/ v
1 L | | " 1 1 | L i "
0 10 20 30 40 50 60



SAN FRANCISCO BAY — DUMBARTON BRIDGE:

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PODT

CSMIP S/N
CHN 1: 357 DEG

296

WEST END FREE FIELD

FREQUENCY (H2)

.10

| LR I

T T TTTrrT T 1

]

100 F 10%}

PHASE 3 DATA: RESPONSE SPECTRA . ]

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ C |

(0.04 TO 5.88 SEC) ;

s b 3

% -

~ .

RECORD ID: 58596-$6220-90208.03 S10F i
> ¢

a. -

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

10 ||||||1|0 1 |||||1I ||11||110 1
PERIOD (SEC)
CHN 2: UP CHN 3: 267 DEG
WEST END FREE FIELD WEST END FREE FIELD
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 .10 10 1 .10
T T | L T TIiv [ 1T T T [ SLULIL L '} T [RSLELELEN T LI L T |l||l]l:
i ]

PSV (IN/SEC)

T T [ T1T1I]

T rrorf

1 1yl ! T WA ! roa 1yl 1

T T T

T T TTTr

it el

01 10 1

PERIOD (SEC)

PERIOD (SEC)

10

100

10

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

SAN FRANCISCO BAY — DUMBARTON BRIDGE: CSMIP S/N 596

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58596-56220~90208.03
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

ABSOLUTE ACCELERATION, SA (6)

T T LI O B | T 1T T T T T 7 1 T 1 T T 1T T T 1T 1 T 17T T T
| | I | I I [

CHN 1: 357 DEG N

WEST END FREE FIELD

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

2.—

ABSOLUTE ACCELERATION, SA (G)

1 —
0—}Lg;é;ég&ﬂééé%%iiiiﬁiﬂiiﬂd-ﬁ:-L' s i ———

[ N | 1T 1T 7 T T | 1 T 7 | T 1T T°7 T 1T 1T 1 T 1T71T71 T 1771

CHN 2. UP 7

WEST END FREE FIELD

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

ABSOLUTE ACCELERATION, SA (6)

1T T 1 L l 1T T T ] T T T 7 | | | 1T 11 | T 1T 171 [ 1T 1T 7

CHN 3: 287 DEG .

WEST END FREE FIELD

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

PERIOD (SEC)






ACCELERATION (G)

ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LEXINGTON DAM: CSMIP S/N 180
PHASE 1 ACCELERATION
RECORD ID: 57180-S2130-~89292.02

* The three recorders are not interconnected to begin recording simultaneously.
(Trigger times are within 0.1 to 0.2 sec of each other)

CHN 1. 90 DEG

LEFT ABUTMENT MAX —0.413 G

CHN 2: UP

MAX ~0.148 G

CHN 3: 0 DEG

LEFT ABUTMENT VAX = 0. 444 ©

TIME (SEC)
CHN 1: 90 DEG
B LEFT ABUTMENT ]
] | ] | ] | ] ] ] ] 1 ] ] ] ] ] ] ] |
CHN 2: UP
B LEFT ABUTMENT ]
r ] | ) | I | ] ] ] | I ] I ] ! { ] ] 1
CHN 3: 0 DEG
~ LEFT ABUTMENT I
} | ! ] ] ] ] ] 1 ] ] ] ] ] ] ] ] | 1
20 22 24 26 28 30 32 34 36 38 40

TIME (SEC)



ACCELERATION (G)

ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LEXINGTON DAM: CSMIP S/N 180
PHASE 1 ACCELERATION
RECORD ID: 57180-S2131-89292.03

CHN 1 (STA CHN 4%: 90 DEG

0.5 LEFT CREST WAX = 0.394 G ]
0
0.5
CHN 2 (STA CHN 5): UP
0.5 ™ . LEFT CREST WAX = 0211 G -
0 MMVNWWW/\/\,MWWMMWMW
-0.5 I ] ] | ] ] ! ] I | ] | ] ] ] | I ] !
CHN 3 (STA CHN 6): 0 DEG
0.5 [~ ¥ LEFT CREST W - 032 c ]
0
0.5 I | ] ] ! | ] ] 1 | ] ] ] ] I ] 1 ] ]
0 2 4 6 8 10 12 14 16 18 20
TIME (SEC)
CHN 1 (STA CHN 4): 90 DEG
0.5 ™ LEFT CREST 7]
0 P e A s
0.5 ] | ] ] ] ] 1 ] ] ] ] ] ] ] ] | 1 ]
CHN 2 (STA CHN 5): UP
0.5 ™ LEFT CREST ]
0 fommr
—0.5 I | ] ] ] 1 ] ] ] ] ] ] ] ] i ] ] ] 1
CHN 3 (STA CHN 8): 0 DEG
0.5 R LEFT CREST =
0 e et e U WU
0.5 i | ] ] ] ] ) ] ] ] ] ] ! | ] ] ] ] 1

20 22 24 26 28 30 32 34 36 38 40
TIME (SEC)



ACCELERATION (G)

ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

LEXINGTON DAM: CSMIP S/N 180
PHASE 1 ACCELERATION
RECORD ID: 57180-52132-89292. 04

CHN 1 (STA CHN 7): 90 DEG

RIGHT CREST

OCTOBER 17,

1989

MAX = 0.336 6

17:04 PDT

MAX = 0.187 G

RIGHT CREST

MAX =

—0.449 6

TIME (SEC)

6 | g 10 12 14 16 18 20
TIME (SEC)
CHN 1 (STA CHN 7): 90 DEG
RIGHT CREST ]
T W I R e e G
| 1 | L | ) | 1 | | L |
CHN 2 (STA CHN 8): UP
RIGHT CREST ]
| L | L 1 1 L | 1 1
CHN 3 (STA CHN 9): 0 DEG
RIGHT CREST ]
| L | 1 | ] | L ] | t |
26 28 30 32 34 36 38 40



ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

VELOCITY ACCEL
(CM/SEC/SEC)

DISPL
(cm)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(c™)

(CM/SEC)

(CM/SEC)

(cM)

500

=500
120

-120
40

=500
120

-120
40

~500
120

-120
40

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

OCTOBER 17,
LEXINGTON DAM: CSMIP S/N 180

1989

17:04 PDT

RECORD ID: 57180-S2130-89292.02

TIME (SEC)

__CHN 1: 90 DEG LEFT ABUTMENT _
| MAX = —401.6
A 1 1 " 1 " " 1 N " " 1
I
B -95.0 .
et N AN AN AN
\/ V NN
. o 1 I 1 I " " 2 1 " 2 2 2 () 1
I
i /¢\ 5.8
\ NV
1 1 2 1 1 2 1 2 2 2 2 1 1
~ CHN 2: UP LEFT ABUTMENT _
B MAX = -131.0 |
- T -
N 2 ) 1 1 1 1
B 25.5 ]
L. ¢ -
N
L 1 " 1 1 " L
:— -13.1 —_
~_"
T o~
. . 1 1 2 1 1 " 1 " I 2 2 1 1
CHN 3: 0 DEG LEFT ABUTMENT _
n MAX = —433.6
. 1 1 1 ) 1
pr— T —
-B4. 4 |
vV v
.? 1 1 ] 1 1
R 147
e —_—
N |
B T
L 1 n 1 L 1 I 1 1 i L 1 1 ] 1 1 L
0 5 10 15 20 25 30



USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
LEXINGTON DAM:

OCTOBER 17,
CSMIP S/N 180

1989 17:04 PDT

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

_CHN 1 (STA GHN 4): 90 DEG

LEFT CREST

RECORD ID: 57180-S2131-89292.03
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

LEXINGTON DAM: CSMIP S/N 180
PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

RECORD ID: 57180-52132-89292.04

CHN 1 (STA CHN 7): 90 DEG RIGHT CREST
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LEXINGTON DAM: CSMIP S/N

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17,

1989 17:04 PDT

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ

(0.04 TO 11.8 SEC)

RECORD ID: 57180-S2130-89292.02

——— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0, 2,5, 10,20%
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CHN 2: UP
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LEXINGTON DAM: CSMIP S/N 180

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PD

PHASE 3 DATA: RESPONSE SPECTRA

T

USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ
(0.04 TO 11.8 SEC)

RECORD ID: 57180~S2131-89292.03

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

CHN 2 (STA CHN §): UP
LEFT CREST

FREQUEN?Y (HZ)

100
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LEXINGTON DAM: CSMIP S/N 180

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17, 1989 17:04 PDT

CHN 1 (STA CHN 7): 90 DEG
RIGHT CREST

FREQUENCY (K2)

100
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ
(0.04 TO 11.8 SEC)

—_
(=]

RECORD ID: 57180-S2132-89292.04

PSV (IN/SEC)

~——— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0,2,5,10,20%
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CHN 2 (STA CHN 8): UP
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RIGHT CREST

FREQUENCY (HZ)

10 .10

100 |

PSV (IN/SEC)

o3 ) rg) 1 111yt

T T | LLREL BRI rrr T 1 T LN I

1 bersel

Lo Freesl g

1t laerl

11 bl 1

MR 1 Lot 1lryel 1

-10 10 1

PERIOD (SEC)

10

1 10
PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LEXINGTON DAM: CSMIP S/N 180

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 57180-82130-89292.02
USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

4'IlllIIIIIII|lllllllllllllIlllllllllllll

5 CHN 1: 90 DEG

LEFT ABUTMENT

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

ABSOLUTE ACCELERATION, SA (G)
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CHN 3: 0 DEG

LEFT ABUTMENT

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

ABSOLUTE ACCELERATION, SA (6)
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (6)

OCTOBER 17,
LEXINGTON DAM: CSMIP S/N 180

PHASE 3 DATA: RESPONSE SPECTRA

1989 17:04 PDT

RECORD ID: 57180-S2131-89292.03

USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

CHN 1 (STA CHN 4): 90 DEG

DAMPING VALUES:

LEFT CREST

0,2,5,10,20%

CHN 2 (STA CHN 5): UP

DAMPING VALUES:
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CHN 3 (STA CHN 6): 0 DEG

DAMPING VALUES:
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0,2,5, 10, 20%
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LEXINGTON DAM: CSMIP S/N 180

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 57180-S2132-89292.04
USABLE DATA BANDWIDTH: 0.08 TO 23.6 HZ (0.04 TO 11.8 SEC)

4 I l UL I T T T 7 I T T T | 1T 171 l UL I T 1T 1 l T T

CHN 1 (STA CHN 7): 90 DEG

RIGHT CREST

DAMPING VALUES: 0, 2,5, 10, 20%
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ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1889 17:04 PDT
LOWER CRYSTAL SPRINGS DAM: CSMIP §/N 233
PHASE 1 ACCELERATION. RECORD ID: 58233-C0143-89293.01
CHN 1: UP
0. E CREST, CENTER WA = -0 0316 ]

[ i }

1

CHN 2:

RADIAL

MAX =

-0.073 6

YRS NN RN TR U N TR W R N/ B

IS TS SN U AN T N T T SN SN MY Y S O N S SO N N S TS N N N
CHN 3: RADIAL !
CREST, LEFT MAX = 0,093 G |
|
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TIME (SEC)

* The two recorders are not interconnected to begin recording simultaneously.

(Trigger times are within 0.1 sec of each other)



ACCELERATION (G)

0.

1

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
LOWER CRYSTAL SPRINGS DAM:

CHN 10:

PHASE 1 ACCELERATION.
0 DEG

TR A SR N TR R B B

OCTOBER 17,
CSMIP S/N 233

1989 17:04 PDT

RECORD ID: 58233-C0143-89293.01

DAM BASE

MAX = -0.046 G

CHN 12:

90 DEG

TIME (SEC)



ACCELERATION (G)

i
o

o

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
LOWER CRYSTAL SPRINGS DAM:
PHASE 1 ACCELERATION.

CHN 1 (STA CHN 13): 90 DEG

i

LEFT ABUTMENT

OCTOBER 17,
CSMIP S/N 233
RECORD ID: 58233-S1686-89293.01

1989 17:04 PDT

MAX = 0.090 G

]

CHN 2 (STA CHN 14): UP

CHN 3 (STA CHN 15): 0 DEG

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1983 17:04 PDT
LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC) RECORD ID: 58233-C0143-89293.01
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC) RECORD ID: 58233-C0143-89293.01

CHN 4: RADIAL CREST, RIGHT 1/4 - LENGTH POINT
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USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)
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VELOCITY
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(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(cM)

(CM/SEC)

(cM)

(CM/SEC)

(cM)

100

-100
20

~20

100

~100
20

~20

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17,

LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233
PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

1989 17:04 PDT

RECORD ID: 58233-C0143-89293.01
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
LOWER CRYSTAL SPRINGS DAM:

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

OCTOBER 17,
CSMIP S/N 233

1989

17:04 PDT

RECORD ID: 58233-C0143-89293.01

TIME (SEC)
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ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL
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(CM/SEC/SEC)
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(CM/SEC/SEC)
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SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC) RECORD ID: 58233-S1686-89293.01

_CHN 1 (STA CHN 13): 80 DEG
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LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233
CHN 1: UP
CREST, CENTER

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (H2)
1

OCTOBER 17, 1989 17.04‘ PDT T T 1|ox||1| L T LLSURILES B T ‘1|(I)III] ™ 100
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LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989 17:04 PDT

100
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ
(0.04 TO 3.92 SEC)

RECORD ID: 58233-C0143-89293.01

PSV (IN/SEC)
=

—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES: 0,2,5, 10, 20%
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LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OCTOBER 17, 1989

PHASE 3 DATA: RESPONSE SPECTRA

17:04 PDT

USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ

(0.04 TO 3.92 SEC)

RECORD ID: 58233-C0143-89293.01

—— RESPONSE SPECTRA: PSV,PSA & SD

DAMPING VALUES: 0, 2,5, 10,20%
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LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233
CHN 12: 90 DEG
DAM BASE

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENCY (H2)
1

PSV (CM/SEC)
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PHASE 3 DATA: RESPONSE SPECTRA - T
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ C 4 100
(0.04 TO 3.92 SEC) ]
S u
e i
=
RECORD ID: 58233-C0143-89293.01 =10 F
z F
o.
3 10
—— RESPONSE SPECTRA: PSV,PSA & SD B
DAMPING VALUES: 0,2,5,10,20% 1k T
3 a1
.10 .

PERIOD (SEC)



LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233
CHN 1 (STA CHN 13): 90 DEG
LEFT ABUTMENT

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE FREQUENGY (47

OCTOBER 17, 1989 17:04 PDT e 1000
100 10
PHASE 3 DATA: RESPONSE SPECTRA F 1
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ C 4 100
(0.04 TO 3.92 SEC) - ]
=) . (oY
2 ] 2
RECORD ID: 58233-S1686-89293.01 S0 F { 3
> L >
2 F z
r E 10
——— RESPONSE SPECTRA: PSV,PSA & SD ]
DAMPING VALUES: 0,2,5,10,20% 1k .
r a1
1 Lrraal 1 r 1 el 1 [ RN ]
10 1 1 T
PERIOD (SEC)
CHN 2 (STA CHN 14): UP CHN 3 (STA CHN 15): 0 DEG
LEFT ABUTMENT LEFT ABUTMENT
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 10 1 1 .10
TTT T 7T T T T T T 7T LRI SLE LI N |||||||: 100
SD (IN) T
10 | - 107
N 310
o i 1 ¢
» »
S
2k 3 g
5 L o Z
. N . 1 ®
10 F E ]
C N 4 .10
- F ]
1 Lt 1 [E 111 1 T Lty - 1 11l 1 11 [NEA| ! L1 [l 1
-01 ST B BT T o 10

PERIOD (SEC) PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1988 17:04 PDT

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (6)

LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58233-C0143-89283.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

CHN 1. UP

CREST, CENTER

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

L L) l T T 1T ] 1T 1T l L | T T l L T 171 I T T 17

CHN 2: RADIAL

CREST, RIGHT

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

| I N - 1 — |

lIII]lllllllllll|||]|I|||ll||llll|]llll

CHN 3: RADIAL

CREST, LEFT

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

1 2 3 4
PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (6)

LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58233-C0143-89293.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

LR | LR l L} | LI I T 17 ] T 1T T 1 | LI I L

CHN 4: RADIAL

CREST, RIGHT 1/4 — LENGTH POINT

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

T 11 I T T 71 I UL I LR | LI I I } | LR ] LI l T T 1

CHN 6: RADIAL

CREST, LEFT 1/3 — LENGTH POINT

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

L L I | L L | T 1T 73 I L S B | I T T 177 I L ] IR

CHN 7: 0 DEG

DOWNSTREAM

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

1 2 3
PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (6)

LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58233-C0143-89293.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

lIIITIlllillllllllj*llIllllllllll[lllllll

CHN 8: UP

DOWNSTREAM

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

CHN 9: 80 DEG

DOWNSTREAM

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

CHN 10: 0 DEG

DAM BASE

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

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58233-C0143-89293.01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

2 T T T T I T 1T 7 | LI I T 171 I T 171 | T 1T T l L I LI

CHN 12: 90 DEG

DAM BASE

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

ABSOLUTE ACCELERATION, SA (G)

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOQLUTE ACCELERATION, SA (6) ABSOLUTE ACCELERATION, SA (6)

ABSOLUTE ACCELERATION, SA (6)

LOWER CRYSTAL SPRINGS DAM: CSMIP S/N 233

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58233-51686-89293. 01
USABLE DATA BANDWIDTH: 0.25 TO 23.6 HZ (0.04 TO 3.92 SEC)

CHN 1 (STA CHN 13): 90 DEG

LEFT ABUTMENT

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

2 LI T—1T 171 UL I L | LR | T U T I 1T 3 1 I L

CHN 2 (STA CHN 14): UP

LEFT ABUTMENT

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

Z‘ﬁllllllll IIlIlIIIllIIIIlllllllllllllll

CHN 3 (STA CHN 15): 0 DEG

LEFT ABUTMENT

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

PERIOD (SEC)




ACCELERATION (G)

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

OAKLAND - OUTER HARBOR WHARF: CSMIP S/N 472
PHASE 1 ACCELERATION. RECORD ID: 58472-C0221-89293.05

CHN 1: 270 DEG

B | TERMINAL AREA, SOUTH END MAX = 0 277 € ]
T TR N NS (RS TN (AN SRR NRN AN NN NRN SRR SR NN N NN U SN SN S S R SR S NN S S
CHN 3. 0 DEG

. TERMINAL AREA, SOUTH END MAX = —0.224 G |
PR NN SR N NN TS NN NN N R B Tl T AN TR WS TONN DA NN SR N SR S NN T N S
CHN 4: 270 DEG

MAX = 0.282 €

CHN 5:

§ L ]

270 DEG
MAX = 0.300 G

P (NN NN N TR SR NN SR SHNE AN ROV MRS MR SR SR N SUSU SN MR SR SR N AU NN N

CHN 6:

270 DEG
d  WHARF DECK, SOUTH END

MAX = -0.279 €

CHN 9:

270 DEG

J WHARF DECK, NORTH END MAX = 0.299 €

TIME (SEC)



ACCELERATION (6)

CHN 10:

270 DEG

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OAKLAND - OUTER HARBOR WHARF :
PHASE 1 ACCELERATION.

OCTOBER 17,
CSMIP S/N 472

1989

RECORD ID: 58472-C0221-89293.05

iIERMINAL AREA, NEAR CENTER

MAX =

17:04 PDT

0.271 G

MAX =

0.082 G

TERMINAL AREA, NEAR CENTER

MAX =

0.290 G

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
OAKLAND - OUTER HARBOR WHARF: CSMIP S/N 472

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC) RECORD ID: 58472-C0221-89293.05

ACCEL
(CM/SEC/SEC)

VELOCITY

(CM/SEC)

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(cM)

(CM/SEC)

(CM)

(CM/SEC)

(cM)

500

-500
60

—-60
10

-10

500

=500
60

—60
10

=10

500

=500
60

-60
10

=10

N O\ N, e, P
S VTV 7
] [PPSR R — a1
CHN 4: 270 DEG WHARF DECK, CENTER _
i ¢ MAX = 270.5 |
] ] ] ] ] R
L -40.6
AA/\/\I\/\/\. A AN A
[
1 i N 1 1 L
B ~71.86 —_
™M A A
~— \/ \/ \v4 \/ J v
1 1 ?- N 1 i N N L 1 N N N . 1 N N n N
0 5 10 15 i 20 25 30

CHN 1: 270 DEG TERMINAL AREA, SOUTH END _
B ¢ MAX = 270.4 |
1 P 1 1 1 L
B 1.6 |

AN A /\/\ /\ o~ \_ P
— \/\/ "V AR S VA v A "
L 1 |T " 1 1 1
:- 8.00 |
™M A SN A A
1 N N N N 1 " M ?n I 1 1 " 1 . 1 M 1 2 " L 1 1
__CHN 3: 0 DEG TERMINAL AREA, SOUTH END _
i MAX = -215.5 |
B ? i
1 1 n I 1 1 1 n A
[ 5.4 |
=\ /\/\ A\ A\ A P

\Va—avj \Pvag A SR VAV —g

V
R M N
B /#\ 8.8 i

1 2 . . " 1 " L . " i

TIME (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OAKLAND - OUTER HARBOR WHARF:

OCTOBER 17, 1989
CSMIP S/N 472

17:04 PDT

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

RECORD ID: 58472-C0221-89293.05

CHN 5: 270 DEG

500

B d

WHARF DECK, NORTH OF CENTER

TIME (SEC)

g MAX = 292.2
— é B -]
wl ~
S 0
<t E - -
8' _500 " 1 1 " N N 1 " L " " 1 i L
> 60 r -40.2 ]
|_ - - —
o é 0 N WA N AV A WA
w & - —
= —80 L ] | S ] —_ ]
10 R 139 |
s B \,/—' \/ \Y A\VARE =g u A
o L N
_10 2 " 2 1 1 " N A 1 N " 1 1
CHN 6: 270 DEG WHARF DECK, SOUTH END
—~ 500 [~ i —_
et MAX = 298.5
o & B T
e S 0
g . 7
3
~— _500 ) 1 " " ) 2 1 2 " 2 " ] 1 1 "
> 60~ ~34. 4 __
58 i AAAﬂA A\
§¢ REREE TR A S
o S - -
- _60 1 1 1 1 L nT " I 1 1 i i
10 B .67 |
§ = 0 r/\'\ AL\
a L i
-10 [ A S SR S, W TN, S | 1 1
_CHN 7: 0 DEG WHARF DECK, SOUTH END .
g 900 MAX = —271.1
T B 7
[T} ~
= I~ -
8’ _500 1 1 1 L T. P | . i A 1
> or <11
- o -
3 E \/'\F'V \/ A
w & - .
= _60 — " 1 " 1 " J,ﬁ‘ " 1 1 | —
10 9.90 .
. =
& ’§ 0 \/ \/ AVt \//\_.\v,\
|-D-| P \/d -
,_10 1 2 1 1 1 1 1 1 PR | I 1 L ] 1
0 5 10 15 20 25 30



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
OAKLAND — OUTER HARBOR WHARF: CSMIP S/N 472

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC) RECORD ID: 58472-C0221-89293.05

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(cM)

(CM/SEC)

(cM)

(CM/SEC)

(cM)

300

~500
60

-60
10

=10

500

=500
60

~60
10

-10

500

-500
60

~60
10

__CHN 8: 0 DEG WHARF DECK, NORTH END _
1 L I 1 I "
:— -52.6 |
20 /\/\ ’\'\ A A A\ N
SN A AR
—_ 1 1 2 [N " 1 1 ]
— T —_
B }f\ 1.2 i
N ~ NN P ~
i V \/ \_/ Vv Y |
1 1 2 " X 1 " I 1 1 1 1 A 1 ) 1 " " I n 1 I 1 1 1
__CHN 9: 270 DEG WHARF DECK, NORTH END _
i ¥ MAX = 288.0 |
1 1 PEDN Y X 1 1 1 5 " 1 I L 2 1 ] M i 1 1 1
:— 4
WMVAVAVA\/V\VVI\ \//\V\/r\""v - \,/\
[l 1 .?. 1 . 1 1
:T 816 |
N SN MDAl A~ I~
~— \/ ARV N ~=
i \/ i
1 A I I 1 ) 1 P 1 I 1 " 2 i ) 1 1 1 1 i 1
)
CHN 10: 270 DEG TERMINAL AREA, NEAR CENTER
2 MAX = 263.9 |
- " q -
N ] : n 1 /] 1 1 1
R e
AAA /\/L [\L A
Nl MY YV YV VY
1 N N N N ) N .?. 3 1 . . N N 1 N N N s 1
- o]
\\/J_/”/\q\//’\\/F\\/~\\/f\(/ <
. . N N 1 X L s N 1 L N . 1 1 . . PR 1 ' . . : I . . L .
0 5 10 T 15 20 25 30

TIME (SEC)



ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

ACCEL
(CM/SEC/SEC)

VELOCITY

DISPL

(CM/SEC)

(cM)

(CM/SEC)

(CM)

500

=500
60

-60
10

-10

500

=500
60

-60
10

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989

PHASE 2 FILTERED DATA: ACCELERATION, VELOCITY AND DISPLACEMENT
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

OAKLAND - OUTER HARBOR WHARF: CSMIP S/N 472

17:04 PDT

RECORD ID: 58472-C0221-89293.05

TIME (SEC)

CHN 11: UP TERMINAL AREA, NEAR CENTER _
[— MAX = —65.9 B
¥ 4y s oA AN PP NN PN e oo e
» T i
1 1 1 ] [
B 10. 4 ]
L v -
A__\//\V
) 1 1 —_ [ 1
R RTEE
N\
AV AR e
L 1 -
1 1 A 1 L " 1 1 1 ) 1 i 1 I 1 A 1 1
__CHN 12: 0 DEG TERMINAL AREA, NEAR CENTER _
- v MAX = 281.2
1 1 I 1 I
:- -40.9 B
A _
. 1 1 e 1 I R
—_ ¥
i /[\ 940 |
N ~ N\ Al S
i \\\\/H VAR ~~ 7 ]
1 ‘ 1 2 1 " " 1 i X I . 1 I ) L " 1
0 5 10 15 20 25 30



OAKLAND - OUTER HARBOR WHARF :

SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
17:04 PDT .

OCTOBER 17, 1989

PHASE 3 DATA: RESPONSE SPECTRA
USABLE DATA BANDWIDTH: 0.17 TO 23.6
(0.04 TO 5.88

RECORD ID: 58472-C0221-89293.05

-——— RESPONSE SPECTRA: PSV,PSA & SD

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

CHN 3: 0 DEG
TERMINAL AREA, SOUTH END

FREQUENCY (K2)

CSMIP S/N 472
CHN 1: 270 DEG

FREQUEN?Y (HZ)

TERMINAL AREA, SOUTH END

100

HZ
SEC)

L LS|

PERIOD (SEC)

CHN 4: 270 DEG
WHARF DECK, CENTER

FREQUENCY (H2)

.10

100 F

PSV (IN/SEC)
o
1

T T T TT1T]

[INENEN + SRR 1 . 1 Larl 1 11

r by 1 [ N t L1
10 10 1
PERIOD (SEC)

10 10 1
PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



OAKLAND - OUTER HARBOR WHARF: CSMIP S/N 472

CHN 5: 270 DEG
WHARF DECK, NORTH OF CENTER
SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE Frtevct ()

OCTOBER 17, 1989 17:04 PDT —— s

100
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ
(0.04 TO 5.88 SEC)

RECORD ID: 58472-C0221-89293.05

PSV (IN/SEC)
=

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

10 ol 1 11 1l 1 ot 1t

Lt 1yl

1 Lrreek

10 1
PERIOD (SEC)
CHN 6: 270 DEG CHN 7: 0 DEG
WHARF DECK, SOUTH END WHARF DECK, SOUTH END
FREQUENCY (HZ) FREQUENCY (HZ)
10 1 10 10 1 .10

100 |

PSV (IN/SEC)
o
I

BRI

el 1 R RN ! Lol ael 1 r Leeaal 1 1t sl ' Lot tageal

T T | L L T | UL 3 I T | RN WL T T | ILILECLEN DL [Trrr 17 T TTTT T

11 1 ayesl] 1 p o1 laegsl [ BN RN R

o1 Tl

10 10 1 10 10 1
PERIOD (SEC) PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

10

PSV (CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE
OCTOBER 17,

100

PSV (IN/SEC)

OAKLAND — OUTER HARBOR WHARF :

1989 17:04 PDT

1
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ

(0.04 TO 5.88 SEC)

RECORD ID: 58472-C0221-89293.05

PSV (IN/SEC)

——— RESPONSE SPECTRA: PSV,PSA & SD

10 [

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

CHN 9: 270 DEG
WHARF DECK, NORTH END

FREQUENCY (HZ)
10 1

00

CSMIP S/N 472
CHN 8: 0 DEG

WHARF DECK, NORTH END
FREQUEN?Y (HZ)

IR LR T [ ILALILL S

p 1a131l

BSE 1

10
PERIOD (SEC)
CHN 10: 270 DEG
TERMINAL AREA, NEAR CENTER
FREQUENCY (2)

| RS L T | R L T

1 1199t BRI IS S SR

11 Paeeil

-10 1 10
PERIOD (SEC)

10

10 1
PERIOD (SEC)

1000

100

PSV (CM/SEC)

1000

100

PSV (CM/SEC)



OAKLAND — OUTER HARBOR WHARF: CSMIP S/N 472
CHN 11: UP
TE
SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE RMINA[;R?;U":E?;YN(EQT CENTER
1 10

OCTOBER 17, 1989 17:04 PDT e A 100

10
PHASE 3 DATA: RESPONSE SPECTRA

USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ
(0.04 TO 5.88 SEC)

T T TTT1T]

= 10

RECORD ID: 58472-C0221-89293.05

PSV (IN/SEC)
T

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

o1 . letaal 11 1yl ! L1 gl !

PERIOD (SEC)

CHN 12: 0 DEG
TERMINAL AREA, NEAR CENTER

FREQUENCY  (H2)

10 .10
T 1000
100 |
r
r
- 4 100
oy )
Ll (¥
L g
Z10 F 3
> : >
w - w
o o
- 10

T T [ TT1T1T]

PERIOD (SEC)

PSV {CM/SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE

OAKLAND — OUTER HARBOR WHARF:

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58472-C0221-89293.05
USABLE DATA BANDWIDTH: 0.17 T0 23.6 HZ (0.04 TO 5.88 SEC)

OCTOBER 17, 1983 17:04 PDT
CSMIP S/N 472

3 IR I T T 171 | T 1T 77 r L I voT T

CHN 1. 270 DEG

ABSOLUTE ACCELERATION, SA (G)

TERMINAL AREA, SOUTH END

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

CHN 3: 0 DEG

ABSOLUTE ACCELERATION, SA (6)

TERMINAL AREA, SOUTH END

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

ABSOLUTE ACCELERATION, SA (6)

olllllllllllllllllll I T o113 U TTTT—
3l|lllll||IIlIllIll]IIlIIIIlllllIlIlII
CHN 4. 270 DEG

WHARF DECK, CENTER H
DAMPING VALUES: 0,2, 5, 10,20%
|IIII:||||:
3 4

PERIOD (SEC)




SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT
OAKLAND - OUTER HARBOR WHARF: CSMIP S/N 472

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58472-C0221-88293.05
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

3 T T 1771 l LI | LI ] T 1T 11 l T T 1T I 1 T T I L ‘ LI I I}

CHN 5: 270 DEG

2~ WHARF DECK, NORTH OF CENTER

|

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

ABSOLUTE ACCELERATION, SA (G)

3 L I T T T T ] 111 I T T 7 ] L] | 1 11 I UL ] LR

CHN 6: 270 DEG

2 - WHARF DECK, SOUTH END

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

ABSOLUTE ACCELERATION, SA (6)

CHN 7: 0 DEG

2 - WHARF DECK, SOUTH END

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

ABSOLUTE ACCELERATION, SA (6)

PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G) ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

OAKLAND — OUTER HARBOR WHARF: CSMIP S/N 472

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58472-C0221-89293.05
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

T 1T T 77T l | SR M M | ] T 17 | L | T-T1T T 1 l T T 171 | 1 1T 7 | T 1T T 1

CHN 8: 0 DEG

WHARF DECK, NORTH END

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

et
| I | | S I I 11 1 | I £l 1] | | I L ¢ oqoq |y —————

T T 7 I 1 1T 1 T 1T 1 I 1T 11 I LR L l LI T 177 l T 1T 11

CHN 9: 270 DEG

WHARF DECK, NORTH END

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

4 L
| I L1 1 1 11 1 1 I IS . Lo I b T T —ee——m

LI 1T 11 l T 1T 11 ] L l UL l L L | T T 177

CHN 10: 270 DEG

TERMINAL AREA, NEAR CENTER

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

| I | I | | ) ISR R [ { | R I

1 2 3
PERIOD (SEC)



SANTA CRUZ MTNS (LOMA PRIETA) EARTHQUAKE OCTOBER 17, 1989 17:04 PDT

ABSOLUTE ACCELERATION, SA (G)

ABSOLUTE ACCELERATION, SA (G)

OAKLAND — OUTER HARBOR WHARF: CSMIP S/N 472

PHASE 3 DATA: RESPONSE SPECTRA RECORD ID: 58472-C0221-88293.05
USABLE DATA BANDWIDTH: 0.17 TO 23.6 HZ (0.04 TO 5.88 SEC)

lIlII‘lfllIlIlIlllTllIlﬁ*ll—rlfll—lllTl]illfl

L CHN 11: UP
— TERMINAL AREA, NEAR CENTER

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

L I‘lilﬁlflllllllllllllﬁlllIlll‘rllllll

L CHN 12: 0 DEG
— TERMINAL AREA, NEAR CENTER

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

——
lIlLllIIllllIllllJ;llllJ;l L1y |y ) T ee—e————

0 1 2 3

PERIOD (SEC)

4





