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8. Analysis of Earthquake Ground Motions Observed with Two Dimensional
Seismometer Array (First Report)
—North Tokyo Bay Earthquake of June 4, 1977—

Hajime TSUCHIDA*
Susumu IAT**
Eiichi KURATA*#*

Synopsis

A two dimensional seismometer array was established in april 1974 at Haneda in Tokyo.
The array consists of eight observation points; six observation points are located on the ground
surface at 500 meter intervals over a straight line of 2500 meter length, and two observation
points are located on the base of the ground. Observation of earthquake ground motions with
a seismometer array is very important especially for studying earthquake resistibility of
pipelines and submerged tunnels, because the seismometer array gives relative displacements
between the points adjacent with each other. The former part of the present report covers
description of the seismometer array and basic processing of the array records, which will
serve as a basis for not only present report but also the second and the following reports
which will be published after this report.

The latter part of the present report covers analysis of array records for a small earth-
quake (M—=4.6) of which hypocenter was located at 60 km deep and 25 km away from Haneda.
Array records such as relative displacements between observation points are presented. Fol-
lowing conclusions were obtained from the analysis.

1) Shear wave velocity obtained by in-situ velocity investigation agreed well with that
observed for the seismic wave.

2) The analysis supports applicability of multiple reflection theory which is widely used in
practices of engineering seismology. The analysis indicates, however, further study is
necessary in frequency dependency of damping factors.

3) Observed difference in arrival time of incident wave between two adjacent points was
harmonious to the calculated one by the seismic wave propagation model proposed in the
present report.

4) Incident waves. were not similar in wave form at the base. Difference in maximum ac-
celeration was 120% and that in maximum displacement was 609, at two points of which
distance is 2 km.

* Director, Structures Division.
** Senior Research Engineer, Structures Division.
*** Member, Earthquake Resistant Structures Laboratory, Structures Division.
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RO OFE, 43, 44 KR L1 O FIT
L, FEBOM LG 2HEEEC, MEE, AL
HiZ, —2>—2DE— I DORIENEBIL2L, @) T
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E-42 ofli3, #E 8 —2 (A, ERD NS, EW
E IRV ONT DI & B OFHEFOBRTR b EL
T b DTH -1,

U EDHENHLEL T, FEFHOWT LI 2HEE
OFEATHIIE, FEEDO BT HEETBWVWEEX S,
Fi, BREOSKECWHTEE BRT 5 XE it HBEBUR
N3, BELELYBEBLC, BV —ENRREbhitSx
B ; :

BEEROEZEL, 41, 42 208K L5, &

LW D Cldicy, RIBOZEH 20~30% HLHBE T
BB, 1oti, H-42 OFID X 51T, TEHFE HHE
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TEMERCS Lo TELIRAD € — 2 DMK
EFIRBERINEDIENBDLIBHGH B,

F-8 1T, BAEOHBDI-DDF— 2% F L btz,
2L, -3 OHEEFICE DR BEAMAD -0
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- AR . E &
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0.02/f |1.05[(1.44)]0.91/0.83]/0.95]|1.14{0.84|1.17
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® FEHOY LML 1~2 BOMTIE, #HEOR
BHOOHELAEREEL, EROTEIOEHEL
RHEOEE S, WIThd BEIEE & B —BT
Bo

@ EFOLKBROHEFICA TN D EEIRRNRS
12, hROTE, SHE LAERFE T, BES
HaB U TRL—KT 52, BROBENLHEL
RHBRORFTIE, BCRFEIIVNI VBT
FERLEROGENBILDOZ MDD,

@ WIESNS 0.01, 0.03, 0.02/f, 0.05/f, 0.1/f
(f BEBY) LEx 58, OBRLRETE,
BB 20~30% T HDARTHD, ZOXMET,
B0 & IR OTS & FRICAE B biciE, W
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FEEIBICBWTREL LD L5 LD ETAHRRHEN
H%B,

OITBRRAERIE, FEBHOTEI NS 1~2 LD
HETIE, EROHBBOEEL T 7V E DT hicE
BB AEE > TRBCRRTAZLCLDEDEE L
b3,

—%, QUBREERYRRT B2, BTF0K
RBHCERABELLDBDT, FRICETHATEHE
fob, Y, EERHE FC I, BRAOAME
It B EROMBE) & HiROHBEIOERERORE
12, ThEhE-48 DL S5ITieb, L, BEEH
todli, ZORNLLND LS, mﬁiﬁmit’m
TEGRE, EDX S EAREAAS LTS, BRICH
B MBEICE VT, HBROBEEHRORSOAE
TRFLAE O LD, R, BERSE F VD
OO EEE L E L, TANEROHERICHTMT
bEENDHACI, HBOBEERBRRSD S/N K
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==== Base Motion / Incident
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. 1. 3. R i 3.
FREQUENCY~HZ

B-48 THMEB~OAFHE IR 2K & T4

AR O RB OMIBREE (AR

#-gH¥—

BELLEL LD, Z0L5eEBROMBES HHED
BT ROIE, T S/N HOBWRSNE L HE
BXNBZELITKBDDT, RDbA 7= &K O HBEHHD
S/N HLFEICEL DB TS0, Thid,
DEBERBBRSORERCERE VS B L ->TRD
h5, WS, HROTE»LEBOMBE* RO IHE
it Ric, #ROBFRBERSCERERS T 7T
I WERANZRIEEGETR TV T, EFVEANT
HERoOMRBEICERTIE, FORMIUTEAEED E
7eBDT, HEBCETHIHBHEICEWTUHIEHD TR,
—HERLTLES, BEDZ L2353, EFNVDEK
AN TLERAEISTHTWIHRICLE L 5.

ZZTREACL E-T, KEMREFVEAVWDSHEHN
HEXTHRDE, THTRIZEEH, —2IF, A
PHEX DR HROHREXHETHZ L THY,
fliD—oi%, HEXOHMBRHTRY b LCAHNEYEHET
BLETHDB, ZOBEHNDLDICIE, B-48 D5 HTE
PR L e AR BT 3 5 #1ER O R B iR R DR
EXRBELDTH B, ARETIE, BE-48 OEREB
BORLEBEOMBA >SS BEORIE T » T
Bo TN ERVCECEBEALRRI LMD LT,
BEERFE,» DHREEXYHE L THBETIZ LICX
D EHRHE F VORI T iehbhhid, RIEZEED
HRYBEEHRS® F VR T B NDRIED /DL
+HTHDEELDLNRD, Lo L, BRMEKEREHE
BEEAYHE L CHETS 2 LT L BRI, +HTH
BEREXBWVWTHA S,

OB~ L 51, BRIEREE CHRFIEYHE
LTHETAZEICLY, FEHOITEIAL 1~2 B
oW CiE, BEREEFVRRYUTHD I bbb
TWwb, Lcdi»>T, EEFHDOILLEIDL 1~2 BiTo
WTIE, BERS T FVIIHIRTEEOBMICH LT,
R IRUBE RO EAED DRI EE X B, —F,
BEDE£EITh > TEERS = F VR EMCH L
F B RUBE R EONBENITONTIE, BEHIZIEET
v, UL, BREOEECHA > CHE L-EEH
¥z, EFVEBRAEE TBW—BELATNHZ LMD
E2 T, BERAE FVRERERICOWTHHEEMIC
BRYUEAFE-TDBEEL 5?{15‘591;‘3;&7&‘7:; [
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— 368 —




2ERILT v—ICk B HBEZENOER BT (1))

DD EFXEFTHE, RDOEBVTHD, B1lic, i
Bhs 2 il CHELEEIALTHDE, B21T,
ARACEERRADOEN DD, FTOERERBEF ML
DEHETEBZ L, B3I, AHPBREFA»STHA
5T, DIFTHD, ZD5H, BEIDHEIT DV
i, 7. EHWT, RESADOEERH BRI LE
XA TCRERFENILO ENRERIZ EIT LD, B
MCE»D ORI LD, FICEAETI, £1&
B2 DAICOWTHRH Lz,

8.1 HEhZ —SEITOASHROBZERZ D2
) BEOC— I OBEELIC X 5HE

HEmMEOHBN 5 —A~DAHEDOBERFADEY
RTAICONC, AHEREECAII ATV WO
T, ALADHET, AREOHZRHANHY TS0
EHETHDHENDD, 1. KEWTHEBEIBELES
CREHBRYEB TS ERBDLRDT, TF2
D EEHL, #HhRADEBROFEF DI L OB H
DARBOBERAOEXWETI ExELL, D
B, B-5 WOOR Lo R ST 5 /A OB
BEYNES,HLHEEL, ZOREBEYE-> CHER
ORI ELERREBAYRD T, REGAOHEHL
HHRETHENS LD THD, MEHONEERZ, VW<
DOHhDE—-Y) L IERE L L, HhHLTERAESHOE
MERECLIHEEIRLLDTH-T, F—Y IR
Hrzodnl iRk VEEAE LD Z LIZBDI,
L2L, B~DARUFEATE, =Y & fFlkoT
WHEWDT, BEDEIAIANBREOME T — 4 L E
xbhb, AREEATIR, PS BREOIEH,, 1.1 TR
LB DO EBERAABORTWADTCIhEES &
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