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INTRODUCTION

Strong-motion records were recovered from 144 stations of the California
Strong Motion Instrumentation Program (CSMIP) following the Landers earthquake
of June 28, 1992. The records from these 144 stations are presented in the
CSMIP data report on the earthquake (Shakal and others, 1992).

Digitization and processing of the records recovered by CSMIP started after
the data report was completed and is continuing. The preliminary results of
digitizing and processing for the first release of 6 records were announced on
October 9, 1992 and were included in the first release report (CSMIP, 1992).
The second release of 8 stations, including 6 ground-response and 2
instrumented buildings, were announced on December 4, 1992 and were included
in the second release report (Darragh, and others 1992). The third release of
10 ground-response stations has been completed and the results are presented
in this report.

The processing results from 5 ground-response stations are final. These
stations are:

Featherly Park

Pomona - 4th & Locust

Puerta La Cruz

Riverside Airport

Tarzana - Cedar Hills Nursery

This release also includes preliminary processing results for the records from
5 additional ground-response stations including:

Boron

Downey - County Maintenance Building
Fort Irwin

Los Angeles - 116th Street School
Los Angeles - Obregon Park

A preliminary release of the processed data for these 5 records is being made
because of their unprecedented long-period content, probably due to the large
magnitude of the earthquake. The bandwidth of the data extends beyond the
traditional broadest bandwidth used by CSMIP, which dates back to the Caltech
Bluebook processing. This bandwidth is 0.05-0.07 to 23-25 Hz, or 0.04 to 15
seconds period. The data appear to have reliable signal beyond 15 seconds
period, but we need to extend the noise analysis of the CSMIP digitization
system to increase knowledge about the noise in this period range. In the
meantime, this preliminary release of the processed data within the
traditional 0.04 to 15 sec bandwidth is being made so that users will not be
delayed from analyzing the data. We expect the final release to differ
inconsequentially in acceleration and response spectra; differences will be
small in velocity, but could be important in long-period displacement.

Information on the earthquake and recording stations are given in Shakal and
others (1992). Details on accelerogram digitizing and processing will be
presented in the forthcoming final CSMIP processed data report.
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PLOTS OF PROCESSED DATA

For each ground-response station there is a group of plots which is identified
by a set number at the upper corner of each page as follows:

Set No. Station Name

Boron

Downey - County Maintenance Building
Featherly Park

Fort Irwin

Los Angeles - 116th Street School
Los Angeles - Obregon Park

Pomona - 4th & Locust

Puerta La Cruz

Riverside Airport

Tarzana - Cedar Hills Nursery

Owo~NNOWL S~ WN

[

The order of the plots for each station is as follows:

1.

Phase 1 (Vol. 1) data: uncorrected accelerations. Acceleration for the
first 22 seconds is plotted with a common scaling factor for all channels;
three channels are plotted on one page. This plot is followed by a second
plot of the full processed length (80 seconds) with each channel
individually scaled.

Phase 2 (Vol. 2) data: instrument and baseline-corrected acceleration,
velocity and displacement. The data for the full processed length are
plotted with equal scaling for all channels. The filter frequencies used
in the processing are indicated on the plots (see Usable Data Bandwidth).

Phase 3 (Vol. 3) data: response spectra. The pseudo-velocity spectra
(PSV), the pseudo-acceleration spectra (PSA), the displacement spectra
(SD) and the Fourier amplitude spectra (FS) are presented on a tripartite
logarithmic plot for each channel for 0%, 2%, 5%, 10%, and 20% dampings.
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 filter bands for each record are indicated on the plots for the Phase
2 and Phase 3 data. The digitized data are processed and filtered using
Ormsby filters. The data are first low-pass filtered using a high-frequency
filter with a corner frequency of 23 Hz and a roll-off termination frequency
of 25 Hz., Then the data are high-pass filtered using a low-frequency filter
with a corner frequency of 0.07 Hz and a roll-off termination of 0.05 Hz.
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:

A

H(f) X! il
« Usable Data Bandwidth =

1.0 +

0.7 \\

! | >
f;. fL. Frequency (Hz) fue fre

The usable data bandwidth is defined as the band between frequencies fy
and f;, where fy and f| 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 (see Notes). The user should only use these data for analyses
within this bandwidth.

Notes:

1) The values of fy and f; can be calculated from the corner frequencies
(fgo, fr.) and the roll-off termination frequencies (fy, fi;) used in the
processing by using the formulas fy = fy, + 0.3 * (fy - fy,) and
f, = fio - 0.3 * (£, - fy;). For the preliminary processing, the usable
data bandwidth for data bandpass-filtered with ramps at 0.05 to 0.07 Hz
and 23.0 to 25.0 Hz is 0.064 Hz to 23.6 Hz (0.04 to 15 seconds period).

2) It is common in signal processing to plot 20 log;o[H(f)] versus frequency,
and express the ordinate value in decibels (abbreviated dB). Accordingly,
0 dB corresponds to a value of H(f) equal to 1; 20 dB is equivalent to
H(f) = 10, and -20 dB corresponds to H(f) = 0.1. Thus, at the -3 dB
frequency point, the amplitude of the transfer function, H(f) is reduced
to 0.7, while the power transmitted by the filter, H2(f), is reduced to
0.5.
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LANDERS EARTHQUAKE (PRELIM. PROCESSING)
BORON — FIRE STATION
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
33083-51599-92189.02 021173.1353-QL92A083

JUNE 28,

—— RESPONSE SPECTRA: PSV,PSA & SD

DAMPING VALUES: 0,2,5, 10, 20%
FREQUENCY (HZ)
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT

BORON — FIRE STATION
CHN 2: UP

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
33083-51599-92189.02 021173. 1353-QL92A083

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM: FS

DAMPING VALUES: 0, 2,5, 10, 20%
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
BORON — FIRE STATION
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

33083-51599-92189.02 021173. 1353-QL92A083

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0,2, 5, 10, 20%
FREQUENCY (HZ)
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ABSOLUTE ACCELERATION, SA (g) ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04.58 PDT

BORON — FIRE STATION
ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT ,05-.07 TO 23.0-25.0 HZ.
33083-51599-92189.02 021173.1353-QL92A083

2 T I 1 T | T 1 T i I T 1 i T lﬁ 1 1 I—I | T | | l i T |

CHN 1: 90 DEG

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

2 T T i 1 l 1 1 I T l 1 1 I I r T 1 1 | I | 1 I 1} l i I T

CHN 2: UP

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

CHN 3. 0 DEG

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

PERIOD (SEC)
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT
DOWNEY — COUNTY MAINT. BLDG.
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS—-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
14368-51607-92191.02 020973. 1938-QL92A368

———— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM: FS
DAMPING VALUES: 0, 2,5, 10, 20%
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LANDERS EARTHQUAKE (PRELIM. PRQCESSING) JUNE 28, 1992 04:58
DOWNEY — COUNTY MAINT. BLDG.
CHN 2: UP

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

14368~S1607-92191.02 020973. 1938-QL92A368

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0, 2,5, 10, 20%
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
DOWNEY — COUNTY MAINT. BLDG.
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

14368-S1607-92191.02 020973.1938-QL92A368

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

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

FREQUENCY (HZ)
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ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g)

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28,
DOWNEY — COUNTY MAINT. BLDG.

1992 04:58 PDT

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

14368-31607-92191.02 020973. 1938-QL92A368

CHN 1: 90 DEG

DAMPING VALUES:

0,25 10,20%

CHN 2: UP

DAMPING VALUES:

0,2,5 10,20%

CHN 3: 0 DEG

DAMPING VALUES:

0,2,5 10,20%

PERIOD (SEC)
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LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
FEATHERLY PARK — PARK MAINT. BLDG.
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13122-81596-92185.02 021173.1023-QL92A122

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

FREQUENCY (HZ)

PSV, FS (IN/SEC)
PSV, FS (CM/SEC)

10 1 .10
1 [TTT 7. 1 T T [TTT T T 1 | [TTT T 1 1T 1000
PSA (G) SD (IN) i
100 —
— 100
— 10
=1
10 el ol ! Lo el ! Lo sl T
' .10 1 10

PERIOD (SEC)



ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
021173.1023-QL92A 122

———— RESPONSE SPECTRA: PSV,PSA & SD

100

PSV, FS (IN/SEC)

10

.10

LANDERS EARTHQUAKE

13122-51596-92185.02

CHN 2: UP

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

10

F

REQUENCY (HZ)
1

JUNE 28,

1992 04:58 PDT
FEATHERLY PARK — PARK MAINT. BLDG.

10

— — FOURIER AMPLITUDE SPECTRUM:

T 11T

[T 17T

T [TTT 1]

PSA (6)

r

[TTT 7]

T

| —TTTT T T

SD (IN)

L1

10

L il

IEENE|

|

I Tl

PERIOD (SEC)

10

FS

1000

100

10

PSV, FS (CM/SEC)
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LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
FEATHERLY PARK - PARK MAINT. BLDG.
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13122-51596~92185.02 021173. 1023-QL92A122

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

FREQUENCY (HZ)

10 1 .10
T | [TTTT_J T 1 | [TTT T T 1 l [TTT 1T 1 71000
L .
PSA (G) SD (IN) 3
10
100 =
- — 100
- .
() 7 ()
Ll Ll
¢ 1 ¢
= 10 = | gi
%) _ %)
L I~ L
> — =
oL —10 &
Ly
10 YAl Lo gl R N R R L

.10 1 10
PERIOD (SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
FEATHERLY PARK - PARK MAINT. BLDG.
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13122-81596-92185.02 021173.1023-QL92A122

CHN 1: 90 DEG

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

CHN 2: UP

DAMPING VALUES: 0, 2,35, 10, 20%

CHN 3: 0 DEG

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

PERIOD (SEC)
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4-6

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
FORT IRWIN
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

24577-S6095-92189.02 102972. 1854~-QL92A577

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0,2, 5, 10, 20%
FREQUENCY (HZ)

10 1 .10
I T L R L B [TTT T T 1 T T T T T
B 7
PSA (G) D (IN) |
100
= ]
B ]
= )
Lt
w .
= 10 |
= C i
o -
» B
o |
c,) = w——t
Q- -
’I -
-
- —]
7
| _
H’ i
lﬂ
10 gl s l Lo bl | Lo Pl
.10 1 10

PERIOD (SEC)

PDT

FS

1000

100

10

PSV, FS (CM/SEC)



LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
FORT IRWIN
CHN 2: UP

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

24577-86095-92189.02 102972, 1854-QL92A577

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0, 2,5, 10, 20%
FREQUENCY (HZ)

10 1 10
T ]—lllll | | I ]llll[l I I ]Tll_rljj
[ ]
PSA (G) SD (IN) 1
100 |
— 1
"

PSV, FS (IN/SEC)

L il

10 f Lol 1 Lo bl | Lo bl I

.10 1 10
PERIOD (SEC)

PDT

FS

1000

100

PSV, FS (CM/SEC)
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
FORT IRWIN
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

24577-86095-92189.02 102972. 1854~-QL92A5T7

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0, 2, 5, 10, 20%
FREQUENCY (H2)

10 1 .10
T [TTT T T 7 | [TT T T T T T [T T T T
" N
D (IN) |
100 |-
N
i E
- _
o i
!
w
= 10
- i
w
[
=
U) r—
a_ —
]
1
’ -
10 L 1ol l Lo gl [ Loy el !

.10 1 10
PERIOD (SEC)

PDT

FS

1000

100

10

PSV, FS (CM/SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE (PRELIM. PROCESSING)

FORT TRWIN

JUNE 28,

102872. 1854~-QL92A577

1992 04:58 PDT

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
24577-86095-92189.02

2 L EE N L N i By N B I My BNSNE  EE  BES B B I BN
CHN 1: 90 DEG
1 —
DAMPING VALUES: 0,2,5, 10, 20%
0 [ R R S R L ToT T I
0 1 2
2 T T T T T T [ T T T T [ T T T T [ T T T T [ T T T 1
CHN 2: UP
‘] —
DAMPING VALUES: 0,2,5, 10, 20%

2

T T T l T T

CHN 3: 0 DEG

lj T T

DAMPING VALUES:

0,2, 5,10, 20%

PERIOD (SEC)
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5-6

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58
LOS ANGELES - 116TH ST. SCHOOL
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

14403-53492-92181.02 020973.1711-QL82A403

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0,2,5, 10, 20%
FREQUENCY (H2)

10 1 10
I O L L [T T T T T T 7 T T T T T
L PSA (G) ]
- |
F;
T e
- -
% 10 E‘ N
h :
‘ N
1= N
L “ ]
B 1QNA
B ih"’
- A Y ]
Wi .
- | i
LA i
10 IL[khil oo el | Lo bl .

.10 1 10
PERIOD (SEC)

PDT

FS

1000

100

10

PSV, FS (CM/SEC)



LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT
LOS ANGELES - 116TH ST. SCHOOL
CHN 2: UP

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
14403-S3492-92191.02 020873.1711-QL92A403

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

FREQUENCY (HZ)

10 1 .10
T | [TTT T T 1 T [TTTT_J T 1 1 —T1rrr T 11000
PSA (6) SD (IN) gl
100 |
= 102 ':100
> -
L
w —
= 10 |-
N » 7
. [
» N
o -
©2 — 10
e
L — 1
\1 _
10 Ay 1Y ! L1 gl | Lot el L

.10 1 10
PERIOD (SEC)

PSV, FS (CM/SEC)
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LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT

LOS ANGELES - 116TH ST. SCHOOL
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

14403~-53492~-82191.02 020973.1711-QLY2A403

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0, 2,5, 10, 20%
FREQUENCY (HZ)

10 1 .10
T T [TTT T T 1 T [TT T T T T T [TTT T T
PSA (G Nl
(6) o
100 =
—
B ]
- .
o |
& .
}g 10
w
L
=
U) pr—
n_ -—i
.
i
A AR ] Lo b eyt !

1 10
PERIOD (SEC)

FS

1000

100

10

PSV, FS (CM/SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28
LOS ANGELES - 116TH ST. SCHOOL

1992 04:58 PDT

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 T0 23.0-25.0 HZ.

14403-83492-82181,.02 020873.1711-QL92A403

2 T T T T I 1 T T } l T 1 T 1 I T T l‘lil T 1 T 1

CHN 1: 90 DEG

DAMPING VALUES: 0

,2,5,10,20%

CHN 2: UP

DAMPING VALUES: 0

,2,5,10,20%

DAMPING VALUES: 0

,2,5,10,20%

PERIOD (SEC)
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6-6

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28,
LOS ANGELES - OBREGON PARK
CHN 1: 90 DEG
ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.

1992 04:58 PDT

—— RESPONSE SPECTRA: PSV,PSA & SD
DAMPING VALUES:

24400-51606-92189.02

0,2,5,10,20%

FREQUENCY (HZ)

020973.1827-QL92A400

— — FOURIER AMPLITUDE SPECTRUM: FS

10 1 .10
| I [Trr T T 1 1 LN L | [TTT 1T 1 1 1000
B ]
PSA (6) SD (IN) 3
100 101
- —{ 100
() . )
5 1 ¢
~
510:- | EEB/
e F %
> - >
Q2 F —10 &
1_
L —1
B Y _
|/, i
l yV
10 NIRRT l el l ol 1

.10

1
PERIOD (SEC)



L-9

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT
LOS ANGELES — OBREGON PARK
CHN 2: UP

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
24400-51606-92189.02 020973.1827-QL92A400

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

FREQUENCY (HZ)

10 1 .10
1 l [Trr 1 T 1T 1 [Trrr_1 1. 1 T [TTrT 1 1 1000
._(
PSA (G) D (IN) 1
100 —
~ — 100
8 —
Lt
w —
= 10 |-
5 F i
w L
L
-~ -
2 F —10
e
, EL
10 L4l >/ R MR EE S R M L

1 10
PERIOD (SEC)

PSV, FS (CM/SEC)

6-7



6-8

PSV, FS (IN/SEC)

LANDERS EARTHQUAKE (PRELIM. PROCESSING) JUNE 28, 1992 04:58 PDT
LOS ANGELES - OBREGON PARK
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-.07 TO 23.0-25.0 HZ.
24400-S1606-92189.02 020973.1827—-QL92A400

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

FREQUENCY (HZ)

PSV, FS (CM/SEC)

10 1 .10
l 1 [TTT T T 1 I [TTT 1.7 T 1 1 [TTT 1 1 1 1000
10"
100 =
B — 100
10 |~
I~ — 10
1 —
= !} -1
e :
| .
| ]
N 1
10 LV g1l | Lo vl L1 gl L

.10 1 10
PERIOD (SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE (PRELIM. PROCESSING)

JUNE 28, 1992 04:58 PDT
LOS ANGELES -~ OBREGON PARK
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .05-,07 TO 23.0-25.0 HZ.
24400-S1606-92189.02 020973.1827—-QL92A400

T T lrl T 1 1 l 1 i ] 1 rl‘l*l 1 I T 1 T 1 I T T 1 T

CHN 1: 90 DEG

DAMPING VALUES:

0,2,510,20%

T I LI [ I 1 T I T 7 1 i rl T

CHN 2. UP

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

CHN 3: 0 DEG

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

PERIOD (SEC)
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7-6

PSV, FS (IN/SEC)

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 TO 23.0~25.0 HZ.
020973. 1544-QL92A525

—— RESPONSE SPECTRA: PSV,PSA & SD

100

10

.10

LANDERS EARTHQUAKE JUNE 28,
POMONA — 4TH & LOCUST
CHN 1: 90 DEG

23525~52785~-92184. 02

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

FREQUENCY (HZ)

1992 04:58 PDT

PERIOD (SEC)

10 ] .10
TTT T T 1 T [TTT I T 1 T [TTTT] -3
i n
1
10°-
r—- —
-
: 0~3 ]
B —
A

vl ! Lo Troraadl

1 10

— — FOURIER AMPLITUDE SPECTRUM: FS

1000

100

PSV, FS (CM/SEC)

10



PSV, FS (IN/SEC)

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.
23525-S2785-92184.02

——— RESPONSE SPECTRA: PSV, PSA & SD
DAMPING VALUES:

100

10

.10

LANDERS EARTHQUAKE

CHN 2. UP

0,2,5,10,20%
FREQUENCY (HZ)

JUNE 28,

1992 04:58 PDT
POMONA - 4TH & LOCUST

020973. 1544~QL92A525

10 1 .10

T T LN L T [TTT T T 1 T [TTT T T 1
PSA (€) SD (IN) N

10
- il
—
g :
B -

—

1 (o vl l oo bl ]

1
PERIOD (SEC)

10

— — FOURIER AMPLITUDE SPECTRUM: FS

1000

100

PSV, FS (CM/SEC)

10

7-7



LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
POMONA — 4TH & LOCUST
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.
23525-82785-92184.02 020973. 1544-QL92A525

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

FREQUENCY (HZ)

PSV, FS (IN/SEC)
PSV, FS (CM/SEC)

10 1 .10
1 T LN L [TT T T_J T 1 | T 11 T 1000
- _
10
100 |-
- — 100
4
10
- 1
B —1 10
B —
J
1
S
-1
]
10 gl vl I Lo bl 1 N EEEE L

10 1 10
PERIOD (SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
POMONA — 4TH & LOCUST
ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.
23525-82785~-92184.02 020973. 1544-QL92A525

Tlilfll‘rllllllllj'l*lllllIIITII‘[

CHN 1: 90 DEG

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

lelll‘rll‘r'l—l—r‘lilﬁflﬁll—lfllll]—f

CHN 2. UP

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

CHN 3: 0 DEG

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

II1||IIIJ;IIIIJ;|III;ILIII

PERIOD (SEC)
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8-6

—— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

100

10

PSV, FS (IN/SEC)

.10

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
PUERTA LA CRUZ - USFS STORAGE BLDG.
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .15-.30 TO 23.0-25.0 HZ.

12168-51843-92184.02 021173.1138-QL92A168

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

FREQUENCY (HZ)

10 1 .10
1 [TTr T [ T T 1 [TTT T T T 1 [TTTT 1

Prrasld

|

PSA (6) SD (IN)

W

10

[ TTTT]

Pl

|

L

[ TTTT]

P irasl

-

"I ! I‘Il I Lo vl I oo gl |
.10 1 10
PERIOD (SEC)

FS

1000

100

10

PSV, FS (CM/SEC)



LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
PUERTA LA CRUZ - USFS STORAGE BLDG.
CHN 2. UP

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .15-.30 T0O 23.0-25.0 HZ.
12168-51843-92184.02 021173.1138-QL92A168

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

FREQUENCY (HZ)

10 1 .10
| T [TTT T 7 T 1 l LN L 1 [TTT T ] 1000
-
PSA (G) SD (IN) K
1 -—
100 —
- -
— 100
%) 7] ()
o 4 o
~ ~
g 1 8
%2} w
L L
> -~
2 10 &

vl Crpageld {
1 10

PERIOD (SEC)

8-7



8-8

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT
12168-51843-92184.02

—— RESPONSE SPECTRA: PSV,PSA & SD

100

PSV, FS (IN/SEC)

.10

LANDERS EARTHQUAKE

JUNE 28,

1992 04:58 PDT

PUERTA LA CRUZ - USFS STORAGE BLDG.
CHN 3: 0 DEG

DAMPING VALUES: 0, 2,5, 10, 20%
FREQUENCY (HZ)

10

1

.15-.30 TO 23.0-25.0 HZ.
021173.1138~-QL92A168

.10

[ TTTTT

PSA (G)

vl

fror

SD (IN)

1yl

Lt

1
PERIOD (SEC)

10

— — FOURIER AMPLITUDE SPECTRUM: FS

1000

100

PSV, FS (CM/SEC)

10



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE JUNE 28,

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .15-~.30 TO 23.0-25.0 HZ.

1992 04:58 PDT
PUERTA LA CRUZ - USFS STORAGE BLDG.

12168-81843-92184.02 021173.1138-QL92A168

CHN 1: 90 DEG

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

DAMPING VALUES:

0

. 2,5, 10, 20%

L I e I N R B B e
CHN 2: UP
1
L L L N A B B
CHN 3: 0 DEG

PERIOD (SEC)

DAMPING VALUES:

0

,2,5,10,20%
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9-6

PSV, FS (IN/SEC)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
RIVERSIDE - AIRPORT
CHN 1: 270 DEG

ACCELEROGRAM BANDPASS~FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13123-51593-92182.02 020973.1450-QL92A123

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

FREQUENCY (HZ)

PSV, FS (CM/SEC)

10 1 .10
| T [TT T T T 1 T [TT T T T 1 T TTT T 13 1000
PSA (G) sD (IN) 1d£
100 |—
; —
B — 100
10
— 10
1
-1
10 Lol 1 o ol I R A N L

.10 1 10
PERIOD (SEC)



ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
020973. 1450~-QL92A123

— RESPONSE SPECTRA: PSV,PSA & SD

100

PSV, FS (IN/SEC)

10

.10

LANDERS EARTHQUAKE

13123-51593-92182.02

JUNE 28,

1992 04:58 PDT

RIVERSIDE - AIRPORT

CHN 2: UP

DAMPING VALUES: 0, 2,5, 10, 20%
FREQUENCY (HZ)

10

1

[T TTT]

T 7 T 1]

| [TTTT1]

PSA (0)

!

[TT T 1]

EEEEE

1
PERIOD (SEC)

9-7

— — FOURIER AMPLITUDE SPECTRUM: FS

1000

100

PSV, FS (CM/SEC)



9-8

PSV, FS (IN/SEC)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
RIVERSIDE - AIRPORT
CHN 3: 180 DEG

ACCELEROGRAM BANDPASS—FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13123-31593-92182.02 020973. 1450-QL92A123

— RESPONSE SPECTRA: PSV,PSA & SD — — FOURIER AMPLITUDE SPECTRUM:. FS
DAMPING VALUES: 0,2,5,10,20%

FREQUENCY (HZ)

PSV, FS (CM/SEC)

10 1 .10
| I [TTT T T T 1 LN L I [TTT 1T T3 1000
B -
PSA (G) SD (IN) 10;
100 |-
B — 100
3
10
—1 10
1
—1
10 Lol Lo bl I R L

.10 1 10
PERIOD (SEC)



ABSOLUTE ACCELERATION, SA (g} ABSOLUTE ACCELERATION, SA (q)

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
RIVERSIDE ~ ATRPORT
ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .08-.16 TO 23.0-25.0 HZ.
13123-51593-92182.02 020973. 1450-QL92A123

CHN 1: 270 DEG

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

CHN 2. UP

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

CHN 3: 180 DEG

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

PERIOD (SEC)
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10-6

PSV, FS (IN/SEC)

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
TARZANA — CEDAR HILL NURSERY
CHN 1: 90 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.

24436~-51614-92196.02 021173.0906-QL92A436

—— RESPONSE SPECTRA: PSV, PSA & SD — — FOURIER AMPLITUDE SPECTRUM:

DAMPING VALUES: 0, 2,5, 10, 20%
FREQUENCY (HZ)

10 1 .10
T T TTTT T T T 1 T [TTT T T T 1 [TTT T 7
i
-
PSA (6) sD (IN) 1
100 |-
- —
10 =
L
I:':' -1
.
10 llll Lt I to el 1 Lo Pl L
' .10 1 10

PERIOD (SEC)

FS

1000

100

10

PSV, FS (CM/SEC)



LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
TARZANA — CEDAR HILL NURSERY
CHN 2: UP

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06~-.12 TO 23.0-25.0 HZ.
24436-51614-92196.02 021173.0906-QL92A436

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

FREQUENCY (HZ)

10 1 .10
T | RN L [TTTT_ 7 T 1 I [TTT 1 1 1 1000
B .
PSA (6G) SD (IN) K
1—
100 —
-
- — 100
o 1 @
Ll
2 1 2
2 g
(2] (2]
L. L.
> >
& —H10 &
]
=1
s

PERIOD (SEC)

10-7



10-8

LANDERS EARTHQUAKE JUNE 28, 1992 04:58 PDT
TARZANA — CEDAR HILL NURSERY
CHN 3: 0 DEG

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06-.12 TO 23.0-25.0 HZ.
24436-S1614-92196.02 021173.0906-QL92A436

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

FREQUENCY (HZ)

PSV, FS (CM/SEC)

10 1 .10
T 1 [TTT T ] T 1 T [TTTT_7 T 1 | [TTT T 1 1 1000
PSA (G) sD (IN) |
10
100 |-
- — 100
8 -
Ll
w -
= 10 |-
= : A
N =
o L
>" —
® = — 10
B ]
[y
. =1
- ]
| \ ,\[ |
llﬂ' I
10 |l|'|V|||| 1 Eor byl | Lot vyl !
’ .10 1 10

PERIOD (SEC)



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

ABSOLUTE ACCELERATION, SA (g)

LANDERS EARTHQUAKE JUNE
TARZANA — CEDAR HILL NURSERY

ACCELEROGRAM BANDPASS-FILTERED WITH RAMPS AT .06~ 12 TO 23.0-25.0 HZ.

24436-S1614-92196.02 0211

28, 1992 04:58

73.0906—QL92A436

PDT

T T T 1 [ T T 'liljil

T 1 l 1

T 7 l T 1 T

CHN 1: 90 DEG

DAMPING VALUES:

0,25 10,20%

CHN 2: UP

DAMPING VALUES:

0,2,5 10, 20%

CHN 3: 0 DEG

DAMPING VALUES:

PERIOD (SEC)

0,2,5,10,20%
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