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DETECTIONS OF NONSTATIONARY FILTERING PROPERTIES
OF STRONG MOTRION SEISMOGRAMS

By Kenzo Toxr and Tadanobu Sato

Synopsis

This paper is concerned with a procedure for synthesizing strong motion accelerograms, in
which the earthquake motion is modeled as the nonstationary second-order autoregressive moving
average (AR-MA) process. This means that the synthesized accelerograms can be obtained as
the output of one degree of freedom system excited by nonstationary white noise. The filtering
characteristics such as the natural frequency and damping ratio of the one d-o-f syst.em. can be
calculated from AR-MA parameters determined by the two-stage least-square method from the
sequence of data segmenting the earthquake record. In the first least-square stage, the autoregres-
sive parameters are estimated by using the concept of maximum entropy method proposed by
Burg.

Using the record obtained at 1968 Tokachi-Oki and 1971 San Fernand earthquake, the time
depending filtering characteristics of the one d-o-f system are examined in detail and classified
into typical four or five groops.
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Table 1. Strong motion accelerograms treated in the analysis
(the 1968 Tokachi-Oki Earthquakhe)

Earthquake Station Component max. acc (gal)
Main shock Muroran NS 209

09: 49 Miyako NS 118
May 16, 1968 .

M=78 Aomori NS 213

Hachinohe NS 235

After shock Muroran NS 95

19: 39 .
May 16, 1969 Miyaho NS 91

M=74 Aomori NS 56

Table 2. Strong motion accelerograms treated in the analysis
(the 1971 San Fernand Earthquake)

. max. ace Distance from
Station Component (gal) Geology Epicenter (km)
. S7T4W 1250 Highly jointed
Pacoima Dam SIGE 1240 diorite gneiss 8
Los Angeles North 270 .
8244 Orion West 140 Alluvium 20
Pasadena JPL ggg"g gg Sandy-gravel 29
: N21E 390
Castaic N6OW 320 Sandstone 29
Los Anglees
Griffith Park South 18 Granite 33
Observatory est
Pasadena Approximately
Millikan Bast 180 1000 of Alluvium 37
Library CIT ¢ upon granite
Palmdale SE e Alluviur 33
400’ of Alluvium
Pearblossom Q{;thth i }gg over 14,000/ of 46
€8 ! Sedimentary rock
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B 70 L EZ DN B IOBAHED H608 ¢ SETIR, PRYUDOHBEREL TV, FLRAMIZBPOS
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Fig. 8. Filtering characteristics obtained
from after shock record (Muroran).

Fig. 9. Filtering characteristics obtained
from after shock record (Aomori).
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Fig. 14. Filtering characteristics of the strong motion accelerograms of the
San Fernando earthquake
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Fig. 15. Variance function of input.
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Fig. 16. Comparison of synthesized and recorded accelerograms.
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