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STRONG-MOTION EARTHQUAKE RECORDS ON THE 17 DECEMBER 1987
CHIBA-KEN-TOHO-OKI EARTHQUAKE IN PORT AREAS

Eiichi KURATA*
Setsuo NODA*
Toyoshi HIGUCHI*

Synopsis

This report presents the strong-motion earthquake records of the 17 Dcember 1987
Chiba-Ken-Toho-Oki Earthquake in port areas in Japan. Event data of the earthquake
are listed with the maximum component accelerations of all the records obtained in the
network of the Port and Harbour Research Institute. 9 record of them are presented
as acceleration time histories, integrated velocities and displacements, response spectra,
Fourier spectra, and Ioci of accelerations, velocities and displacements. Listings of the
digitized records are presented for 9 records. This report has almost the same format and
almost the same procedures for date processing as preceding annual reports,

1. Introduction

On December 17, 1987 an earthquake of magnitude 6.7 hit the metropolitan area in
Japan. The epicenter was located at coast of Kujukuri in Chiba prefecture. This
earthquake brought very strong shocks in the area and damsges on various kind of
facilities such as wooden houses and bridges. Port facilities were not damaged but
liquefaction of reclaimed lands occurred in some places in Chiba port and Tokyo port.

The earthquake triggered 19 strong-motion accelerographs at 9 ports of the network of the
Port and Harbour Research Institute (PHRI). The peak ground accelerations at Chiba
port are 171 Gals in EW component. These strong-motion records may offer usefull infor-
mation for investigating many subjects of earthquake engineering such as liquefaction of
ground.

The strong-motion earthquake records from the PHRI network were used to be
published as annual reports (1 through 20 in references) excepi six special reports on the
great earthquakes (21 through 26 in references). This report is the seventh special
compilation of the records which may serve a convenience to the urers with special
Interest in this earthpuake.

This report presents followings on the strong-motion earthpuake records, from the
PHRI network, on the 17 December 1987 Chiba-Ken-Toho-Oki earthquake;

i) Strong-motion Earthquake Observation Results (They are lists of event data and
all the strong-motion earthquake records recovered in the PHRI network)
i1} Analog reproductions of original records.
iii) Instrument corrected accelerations, integrated velocities and integrated displacements.
iv) Response sepectra of instrument corrected accelerations {Figures and numerical tables)
v) Pourier spectra of instrument corrected accelerations.
vi) Loci of accelerations, velocities and displacements in horizontal plains.
vii) Listings of original digitized records without instrument correction.

Key Words : Strong-motion Barthquake Observation, Digitized Acceleration Records,
Response Sepectra

*Members of Earthquake Resistant Structures Laboratory, Structures Divison
**Chief of Earthquake Resistant Structures Laboratory, Structures Divison



The format of the publication and the procedures for data processing are almost
indetical with those of the preceding annual report (21) except a few points to be
described in the following sections of this report.

The strong-motion earthquake observation in port areas in Japan has heen being
performed by the PHRI in co-operation with the following organizations:

Bureau for Ports and Harbours, Ministry of Transport:

Regional Bureaus for Port Construction, Ministry of Transport;

Port and Harbour Division, Hokkaido Develepment Bureau, Hokkaido Development

Agency;

Okinawa General Office, Okinawa Development Agency; and

Harbour Bureau {Sections) of Prefectural Governments ( Tokyo, Osaka, Shizuoka
and Mivazaki),

2. Earthquakes

The event data of the earthquake are presented in “Strong-Motion FEarthquake
Observation Results” iogether with the maximum component accelerations of the records.
The location of epicenter of the main shock and seismic intensities in the JMA intensity
scale at various places are presented in Fig. I. The Roman numerals in the figure
indicate the seismic intensities. The JMA seismic intensity scale is given in Table
i. The event data are based upon the publication of JMA (35).

Table 1 JMA Seismic Intensity Scale (After Ref. 35)

O : NO FEELING

Shocks too weak to cause human feelings and registered only by a seismograph.
I : SLIGHT
Extremely feeble shocks only felt by persons at rest or by those who are
observant to an earthquake.
O : WEAK

Shocks felt by most persons, slight shaking of doors and Japanese latticed
sliding doors (shoji).
o : RATHER STRONG

Slight shaking of houses and buildings, rattling of doors and Japanese
latticed sliding doors (shoji}, swinging of hanging objects like electric
lamps, moving of liquids in vessels.

IV : STRONG

Strong shaking of houses and buildings, overturning of unstable objects,
spilling of liquids out of vessels.
V : VERY STRONG

Cracks in the walls, overturning of gravestones, stone lanterns ete., damage
to chimneys and mud-and-plaster warehouse.
VI : DISASTROUS

Demolition of houses by less than 30% in total number, landslips, fissures
in the ground ete.
VI : VERY DISASTROUS

Demolition of houses by more than 30%, intense landslips, large fissures
in the grnund faults.
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Fig. 1 Epicenter and Seismic Intensities of Main Shock of Decembr, 17, 1987 (11:08)



Fig. 2 Location of Stations of PHRI Network
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3. Stations

The strong-motion earthguake obrervation stations of the PHRI network are shown
in Table 2. The stations in the table are limited to those recording this earthquake.
The ports where the stations are located are also indicated in Fig. 2 with Arabic
numerals, which are corresponding  with the port numbers in Table 2. Installation
condition and accelerograph type of each station are also given in Table 2,

The accelerographs of the PHRI network are the SMAC-B2 accelerograph and
the ERS accelerograph. Detailed description on instrument characteristics is available
in the previous annual reports (For example, Reference 21).

Site data of the stations have heen published separately (28 through 32). Table 2

includes the number of Technical Note of PHRI in which the site data of each
station are presented.

4. Digitization and Analyses

The digitized records without instrument correction are provided on the accelerograms
of ground motions with a peak acceleration exceeding 50 Gals in the same manner as in the
annual report series.

The procedure to digitize the accelerograms, to correct and integrate the records,
and to calculate the response spectra are mostly identical with those deseribed in the
preceding annual report (21). The correction for siart up of recording paper drive of
the SMAC-B2 accelerograph is same as was described in  the preceding  special
report (21).

The descriptions in details on the digitization and the corrections are available
in separate reports (33) and (34} as well as in the preceding annual reports.

The loci of acceleration and displacement in horigontal plane are also included in
this report. The records used for calculation are instument corrected accelerations,
velocities and displacement processed by the variable filler.

Table 2 Strong-motion Barthgquake Stations of PHRI, Recording the Main Shock

No. of i . Type of Installation -
port® Name of port Name of station accelerographs | condition Ref.No.

1 Soma Port Soma-8 SMAC-B2 on ground

2 Hitachinaka Port| Hitachinaka-F ERS-F on ground

3 Kashima Port Kashima-zokan-§ | SMAC-B2 on ground 298

4 Chiba Port Chiba-8 SMAC-B2 on ground 107

5 Tokyo Port Shinagawa-5 SMAC-B2 on ground 107
Shinagawa-MB ERS-D in ground

6 Kawasalki Port Kawasaki-FB ERS-F in ground
Kawasaki-F ERS-F on ground
Kawasaki-FR ERS-F on structure

7 Yokchama Port Keihin-ji-8 SMAC-B2 on ground 34
Yamashita-hen-S | SMAC-B2 on ground 34
Yamashita-dai6-S | SMAC-B2 on structure | 34
Yamashita-hen-M | ERS-C on ground 298
Yamashita-FB ERS-F in ground
Yamashita-F ERS-F on ground
Yamashita-FR ERS-F on streture

8 Yokosuka Port Koken-S SMAC-B2 on ground 34

9 Shimizu Port Okitsu-S SMAC-B2 on ground 208
Shmizu-kojyo-S SMAC-B2 on ground 156
Shmizu-miho-3 SMAC-B2 on ground 298

*The numbers correspond to those in Fig, 2.
*The numbers correspond to those of the Technical Note of the Port and Harbour Research
Institute in which the site condition of the station is given,
(Received on March 31, 1988}
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