PREFACE

The “Digitized Data of Strong-Motion Earthquake Record’ in series was first publish-
ed by NRCDP in 1979 for providing real strong-motion earthquake data for both experi-
mental and the analytical research works for aseismic design. This is the second report of
the series and corresponds to ‘“Prompt Report on Strong-Motion Accelerograms No. 177,
The records dealt with in this report are all those obtained at a single earthquake: 1980
Central Chiba Prefecture Earthquake. The earthquake is one of the rare cases in recent
years that gave such dense strong-motion earthquake data in central TOKYO area. Some
of the original records were obtained by NRCDP, while many others were provided by
Tokyo Metropolitan Government. We wish to express our thanks to those members of
sections in charge in the Tokyo Metropolitan Government who took great care in observa-
tion works.
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Introduction

All records dealt with in this report are those obtained with so-called “SMAC” series
accelerographs. The types of SMAC of each observation site are listed in Table 1 together
with some other notations. Locations of the sites are also plotted on the maps in Fig. 2. '
Data number 1 through 34 are common over Table 1, Fig. 2, data plots and digitized
number lists. Characteristics of the accelerographs used are listed in Table 2.

Digitization

Accelerograms by the SMAC are given in the form of graph image on paper or film,
while the data by the SMAC-T are recorded on a magnetic tape. The image scanner-and-
computer system is being used in NRCDP for the digitization of accelerograms. The
hardware constitution of the system is outlined in Report (1) in this data series.

The principle of the system is as follows: An original accelerogram or its copy is
converted with the scanner into digital image data of 8 bits (256 grades) at every 0.lmm
x 0.lmm mesh. The digitized image data, once stored in the memory of the computer,
are processed with the computer to detect the graph line. Since both the graph line and
the scanning spot have definite widths, the profile of the detected image along the ampli-
tude axis may give a pattern as in Fig. 1. The position of the center of the graph line is
detected as that of the axis of the parabola which is determined by three darkest points
(Fig. 1). With this interpolation the resolution of the detection of line center reaches
to some 1/10 of the scanning mesh size, i.e., about 0.01 mm.

Errors and Correction

i)  Base line calibration
Information of the base line location is not always available within accelerogram.
In such a case, the location of the base line must be calibrated with the detected values
themselves. In this report the base line is assumed to be a straight line which is expressed
as
YO(t) = at+tb

where a and b are constants which make the integral minimum over the whole record
range

c(y(t) — yo(t))*dt. ‘
c(y (1) — yo(t))?dt.



ii) Arc error

The so-called arc error may possibly be involved only in the records of SMAC-B2.
As far as the data in this report are concerned, however, maximum amplitudes are all
so small in comparison withe the arm length which is 150 mm that the arc error correction
is omitted here. The amount of arc error is estimated as at most 4% of the values. The
arc error, if needed, can be corrected by appropriate conversion only in time axis.

iii) Instrument correction

Instrument correction is neither adopted to any of the data. So, it must be noted
that the ‘acceleration’ in this report is not strictry real one. Readers who want to know
the exact acceleration or other quantities can obtain them by conversion using the char-
acteristics data of each accelerograph listed in Table 2.

Displacement

Displacements are calculated and plotted for every component. Integration is done
simply by adopting the filter

0 (f < 0.2 Hz)
F(f) =

to the digitized acceleration.
The trajectries of the horizontal particle motion are also plotted on the same graph
of the displacement taking the north upward.

(Manuscript received February 16, 1983)
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1980 CENTRAL CHIBA PREFECTURE EARTHQUAKE

Date and Time: 02:54(JST), Sept.25, 1980
Epicentral Region: Central Chiba Pref.
Hypocenter: 35.5°N, 140.2°E, Depth: 80km
Magnitude (M) : 6.1
Seismic Intensities:
IV: Tokyo, Tateyama, Chiba, Ajiro, Utsunomiya, Yokohama,
Kumagaya
TOI: Choshi, Maebashi, Oshima, Mito, Kawaguchiko, Shirakawa,
Katsu-ura, Chichibu
II: Fukushima, Miyakejima, Onahama, Hachijojima, Karuizawa,
Suwa
I: Ishinomaki, Takada, Sakata, Shizuoka, Miyako
Epicenter(X) and Intensities
0
36°
35°
141°
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Fig. 2(a)
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Table 2.

Characteristics of Accelerographs

SMAC-B2

SMAC-E

SMAC-E2

SMAC-T

Component

Type

Sensitivity

Natural period (sec)

Damping

Recording range (gal)

Recording medium

Recording speed
(mm/sec)

Recording time
duration (min)

Starter threshold (gal)

2 Horizontal
1 Vertical

Horizontal
Pendulum

12.5 gal/mm

0.14

Critical

10-500

Waxed paper

10

2 Horizontal
1 Vertical

Horizontal
Pendulum

200 gal/mm
0.05
Critical

10—-1000

Scratch
record film

10
1.5

10

2 Horizontal
1 Vertical

Horizontal
Pendulum

100 gal/mm

0.05

Critical

5-500

Scratch
record film

10

1.5

2 Horizontal
1 Vertical

Servo
Pick-up

100 or 1000
gal/volt

Overall frequen-

cy response is

flat over
0.1-30 Hz

2—-1000

Analog
magnetic tape

4.5

2.5-10
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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igitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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igitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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Digitized Data of Strong-Motion Earthquake Records (2)
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d Data of Strong-Motion Earthquake Records (2)
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