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The predominant directions of 8~10 Hz strong ground motions due to 17 earthquakes are
examined through the principal axis analysis of S-wave records by a dense accelerometer array. It is
found that each of the observation points belonging to the array has its own preferred direction of
strong amplification, that is to say, the directional site resonance. The predominant directions of 8~
10 Hz strong ground motions due to S-waves appear to reflect both the directional site resonances and
the polarization characteristics of incident waves. For the events with M;y,>5.0, since the degree of
polarization of incident waves is low probably because of their large fault dimensions, the predomi-
nant directions of strong ground motions tend to reflect the directional site resonances. On the other
hand, the predominant directions of strong ground motions due to the events with M;y,<5.0 are

dominated by the characteristics of highly polarized incident waves.
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Table 1. List of Earthquakes.

Epicenter

No. Date Time Depth 4/ n
Lat. (N) Long. (E) (km)
7 1984. 12. 17 23:49:47 35°35.8’ 140°03.5’ 78 4.9
8 1985. 6. 8 01:29:01 35°32.3’ 140°14.9’ 64 48
9 1985. 10. 4 21:25:51 35°52.1’ 140°09.5’ 78 6.1
10 1985.11. 6 00:30:50 35°21.3’ 140°14.4’ 63 5.0
15 1987. 6.30 18:17:07 36°11.0° 140°05.3’ 57 4.9
16 1987.12. 17 11:08: 16 35°22.3' 140°29.8’ 58 6.7
17 1987.12. 17 11:15:11 35°21.7’ 140°30.7’ 52 46
18 1987.12. 17 14:07:06 35°23.6’ 140°29.1’ 58 44
19 1087.12. 17 15:29:56 35°19.5’ 140°33.5’ 42 4.0
20 1988. 1. 5 10:09:02 35°24.7’ 140°26.0’ 42 42
21 1988. 1.16 20:42:11 35°23.2' 140°24.8’ 48 5.2
22 1988. 1.18 19:37:14 35°33.2/ 139°56.6' 32 4.1
23 1988. 3.18 05:34:29 35°39.7’ 139°38.8’ 96 6.0
24 1988. 8.12 14:14:53 35°05.7’ 139°52.0’ 69 5.3
25 1989. 2.19 21:27:17 36°01.1' 139°54.5’ 55 56
26 1989. 3. 6 23:39: 44 35°41.6’ 140°42.8’ 56 6.0
27 1989. 3.11 16:12:17 35°54.5’ 140°33.8’ 45 4.9
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Fig. 1. Epicenters of earthquakes (solid circles)
and the location of Chiba Array (cross).

<2 b ) 2 2EXMALT ZEEEBRITHIE LT, 3o0FE
mrkponsd BRREEBEICHILT 5 FlERKE
i, PRES@ECHET 5 boEhREa, K/NEEE
X 3 b DR R/ N EE LIPS, Re DFEORE X IF
BEEADSOAE O EEH, S REFETE O ICHll - 72/
Ko Lick-TRETE S, ATHIHEIIHIEROM
BHosAEIcHENT 5. £/, FRIEEHEOREKE
HiEicxwd al%r &£ LT, HEBHOREMOEELE
b2y —ELTHVS,

Fig. 2 IcBlR Lk D ic, SEhE L TuaHhTic

SPEDT A v FoZEmid T H L iEEkic 0~2 Hz
2~4 Hz, 4~6 Hz, 6~8 Hz, 8~10 Hz @ 5 fXD%H:®
BT 4y —EhF, EEMRTET - . HESHO T
Hlald, %% BES 2R OWHEICHE > THREINICE
b4 3. —fic, ¥4 v NIRRT 5 EBEREIS L
BALTyDEIRKELIED, ¢ DERREEICN S,
A TIE, BESEL OBRIN TV AMEHEFIC
M 570, 91 FIEESHELE. Bohick
INFENZIZTRETH D, S KEMEES T IR I2E
KECEEB LT3, ChllkifEo 0, KER
WIcB1 5 2IRTOEEE L TRRETRY, EH#hsi
HEFtEE R RKE#MO AR ¢, BLY, DEEEEER
KEBEOHy £S5 225D/85 2 ¥ —TEBIT 3.
Bl & L T, EQL6 (Mjua=6.7), EQ20 (Mjya=4.2),
EQ23 (Mjya=6.0) ® 3 B DB AR % Fig.
3Rl MhoHoEMAED ¢ %, BELER
DIy ZRBL TV, EOMBOIBEEE>TH,
0~2 Hz OBH S H M 13 0 BAlARI T & < Rl -
TW5a, DI EFIBALSGHIERICHi-TEFHLT
W/l EZRT., PRESODEBRONE DD, 4~6
Hz OB ORR bEH OB ERL TS, 17
L, EHaAiid 0~2Hz DS ERE->TWE, —
7, EQ16 & EQ23 @ 8~10 Hz DA E c BT 22
BaEiAEIE, BAIE TR VLEIES VT WS, 9
RAIIFEFEICTELTVWADT, MEOEROEEOE
TP oTET L —iCET 5FEKIC B T 2B ORELD
FELLR3IBASTELEELTRBVWESS, Lk



38 ROMNF - FH ¥
£Q16  CO(EW)

MAX = -213.50 GAL ]

£Q20 CIO (EW)

1 1 1 1 1 1 1

EQ23 CIO (EW)

MAX = 48.38" GAL |

1

0 10 20
TIME (SEC)

Fig. 2. Examples of accelerograms for EQ16 (upper), EQ20 (middle), and EQ23 (lower). The arrows
indicate the width of data windows used in this study.
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Fig. 3. Observed polarization characteristics of strong ground motions for EQ16, EQ20 and EQ23. The
directions of the longer axes of the ellipses indicate the directions of the major principal axes of strong

ground motions. The aspect ratios of the ellipses indicate the ratios of the second largest eigenvalue
to the largest eigenvalue.
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Fig. 4. Correlation between predominant direc-
tions (¢) of 8-10 Hz ground motions for EQ
16 and those for the other events at the
observation points, C0-C4 and P1-P4. The
solid circles indicate the predominant direc-
tions for the events with Mjya>5 and the
open circles are for the events with My, <5.
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the other events is less than 20° in the sha-
dowed zones.
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Fig. 7. Polarization characteristics of strong ground motion averaged over the observation points for
each event (left-hand corner), fitted polarization characteristics of strong ground motions (thin
ellipses), and observed ones (thick ellipses) for EQ7-EQ19.
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Fig. 8. Polarization characteristics of strong ground motion averaged over the observation points for
each event (left-hand corner), fitted polarization characteristics of strong ground motions (thin
ellipses), and observed ones (thick ellipses) for EQ20-EQ27.
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