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Abstract

The 2008 Twate-Miyagi Nairiku, Japan, earthquake (June 14, 2008, 8:43 JST ; 39.0N, 140.9E, depth 8 km by the Japan
Meteorological Agency ; Mw 6.9) was a reverse-fault crustal earthquake with a source region extending 30 km in strike
and 20 km in dip directions. Associated with this earthquake, the K-NET and KiK-net strong motion networks recorded
accelerations at 330 and 325 stations, respectively, and the largest peak ground acceleration (PGA) reported to date,
4,022 gal was recorded on the free-surface at KiK-net IWTH2S station (West-Ichinoseki}. The station was set in a stiffed
soil (S-wave velocity = 450 m/s), and located on the hanging-wall site of the fault with 3 km southwest of the epicenter,
Contrary to the typical obszrvations that horizontal ground motions are larger than vertical ground motions, vertical PGA
(3,866 gal) at this site is more than twice the horizontal one (1,436 gal). The waveform and envelope of the up-down
(U-D) component at the surface are strongly asymmetric with respect to the horizontal zero-axis, whereas the remaining
surface and downhole (GL -260 m) components are broadly symmetric. A simple model describing a mass bouncing on a
trampoline qualitatively reproduces the distinct asymmetric character of the observed record. In this article, we summarize
strong ground motions and rupture process of the 2008 Iwate-Miyagi carthquake, and point out the trampoline effect in
extreme ground motion at KiK-net IWTH25 station.

Key words : 2008 Iwate-Miyagi Nairiku earthquake, trampoline effect, 4g, asymmetric ground motion, KiK-net

FLORBBIE LW HE S, ERARETOZHOES

2008 426 H 14 [ 8 I 43 Src AL 2 2008 ££55F -
PR (6 39.0 BE, B 140.9 8, S 8km,
Mna=7.2; S&T) Tid, BFEEM T R EE
TREGARTREL, BE 174, £PERR 176 H (GF
B5FF, 2009/7/2 BAE) o smEFicREDhL. WE
I TSR SN TWE Z S BHS o FiL ik
Wlinozbon, RERSAZIZIUDETHERL

kD E, WHBHEORERBREFEELL. F
WTE, HF - EWAMEEBOBAE LTEGSNER
IR L, MEBORMERETS.

2. WBOME
HE - BRI EEHOVME TS, BX
RRERT IR AT (B AR Hi-net I & DHERE SN efh

CMSETBOEA B SCRREEORIIET  AmBTRE

*OHMSITEREA  BERSEEINIRAR BRI AT LRI —



39.50

BHISRIAEINIRFERT EESCEIAE 543 5 2010 423 A

38.ON

140. 0E

B 1

Fig. 1

141, 5€

141, 0

142, 0E

BEA > N-YarkXDEEINL 2008 £5
FEHABRMBICHES TDAAY. BENIM
B AAERYT, #HE, Hinet OERBICXS
FEEHN 24 BRORBELN. BEANZZLLR
F-net OE—A > bF 2V LT R, Hinet @
PHIFLEIEATICE D,

Slip distribution estimated from source inversion
analysis®. The star indicates the rupture starting point.
The blue circles indicate the ecpicenters of the
aftershocks that occurred in approximately 24 hours
following the mainshock. The source mechanisms are
determined from the P-wave polarity analysis using the
Hi-net data and the F-net moment tensor inversion.
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Fig.3 Observed peak accelerations on the ground (left) and velocities corresponding to the values at engineering bedrock
(right) compared with the empirical attenuation relation®,
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Fig.4 Acceleration records observed by (a) surface and (b) borehole sensors of KiK-net IWTH25 station. The bottommost
panels are closeup of 1-s vertical waveforms including the maximum acceleration. For the vertical motion on the
surface, the amplitude and period show the asymmetric characteristics as indicated by the dotted and solid arrows,
respectively, and the downward motion does not exceed about -1g as indicated by the dotted line.

wan

L [F3
wat

uﬁ&i
nfn 7k

£ 50cm

s

=3

KiK-net —§ 75 (IWTH25) ## 5 O HlfEik O 8.
MRREEaf w b EERaNMLBI, BT HSomBED
Fv hABEINTSEY, FORICHEERENEERT
BEEhTna. By bid, EBLEnKSRZO-F2
SHETHEZNESBUOBETHLGN TS, Sy
Z1 T AD BB, NEEE, EEEESMIHESNTS
D, HIRERERICF— ¥ MEMICHRENICH 3R
B>y —REEND

. 5 Layout of observation system in the observatory building of

KiK-net IWTH2S station.



2008 (IS - EIRAEEIGE QBT QR — T HHEN

HFH1 MKKmﬂ*mEﬂWﬂuﬁwﬁﬁ.mswﬁﬁﬁﬁﬁfﬁwﬁmﬁéﬁﬁﬂmmﬁIEM&RmmTﬁElak
el in® S AEANBRORT. NTrYPED ZABATNARET, FRUST Y h—EdEES v I
ﬂh%ﬂ&.ﬁﬂ&%h%&é&ﬁ?ﬂﬁﬁ@é%&5m%ﬁ®%£mﬁfmhmw.MMQ(Eybﬂ)mm
BEFHOBRBRE. AEKE->TWH0RE, SBEMOYy b, Eyv FONEIC, HrEELTWEI—F27
T, HBRICBWTS, FETEREAMRNL SWHREIEEShTHE.

Photo 1 {a)Observatory building of KiK-net INTH25 station (b) Inside of the building observed the week after the mainshock {¢)

Accelerograph installed in the pit.
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motion and elastic deformation.
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Fig. 10 Diagram of the maximum acceleration versus maximum velocity observed during several large carthquakes in Japan: 2008

Iwate-Miyagi Nairiku earthquake ((1) KiK-net [WTH25), 2008 Northern [wate earthquake((2) KiK-net IWTHO02), 2004
Mid Niigata prefecture earthquake((3) Niigata Prefecture Kawaguchi-machi, (4) K-NET NIG019, (5) Niigata Prefecture

Yamakoshi-mura),

Kawaguchi-machi),
earthquake ((9) KiK-net TTRHO2),
carthquake ((11) JMA Kobe, (12)JR Takatori,

the velocity exceeds 100cm/s, which is proposed as a measure

largest aftershock of the 2004 Mid Niigata prefecture  earthquake ((6) Niigata Prefecture
2003 Off Miyagi earthquake((7) KiK-net IWTHO4, (8) KiK-net IWTH27), 2000 Western Tottori
2007 Noto Hanto earthqueke((10) K-NET ISK005), 1995 Hyogo-ken Nanbu
(13) Osaka Gas Fukiai). In the gray area, the acceleration exceeds 800gal and

of ground motion causing a heavy damage on buildings®.

Dotted lines indicate the equivalent peak frequencies((peak acceleration) / (peak velocity)2n) of 0.5, 1, 2, and 5 Hz.
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