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Abstract

The 2008 Iwate-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 IWTH25 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 observations 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 earthquake, and point out the trampoline effect in
extreme ground motion at KiK-net IWTH25 station.
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Fig.8 Displacement waveforms of KiK-net IWTH25 surface station

derived from the double

integration of the original

acceleration records with baseline correction. Rightmost

arrows indicate the static displacement observed by the GPS
station (ICNS) of Tohoku University”, which is located a

few hundred meters from IWTH25 station.
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Fig.9 Comparison of the acceleration (left) and velocity
(right) waveforms observed at KiK-net IWTH25
during the 2008 Iwate-Miyagi Nairiku earthquake,
at Niigata Prefecture Kawaguchi-machi and
K-NET NIGO019 during the 2004 Mid Niigata
prefecture earthquake, and at Osaka Gas Fukiai,
JMA Kobe, and JR Takatori during the 1995
Hyogo-ken Nanbu earthquake.

LTWBZEZRRLTWS, B2 03, W AUE %40
%%?ﬁ@&%f%’ré:bf, BRACE D EEZTNITES -
PR O BB LTINS,

19957 b % %ﬂ%@%?él‘}% DIEH f;%%?ué“ﬂzgﬁb‘t,
B EESEEOHREY 10iCA LA, Y
Rk R (R SRR 20) 7805, 1,2, 5 Hz
LRBDE/EAFRTAHLE, PERTRED- BEEY
KR DR NP FOEFASND, B R wEE
DB A (OOB) 5 R E AL =D K-NET ? 27
(@), J AR T (@) 1, i g Rk K K
0572W1WL 2.0 HZz THHDIZHL, B 0~ FHiL (O)
LI RAEAFLONT (@) IXF T Rk B 5.0 Hz
BRADFHITH WEEALTND. FERE NI
DT )V =13 0.6 Hz FificE—r 255 TH

-
-



[em/s]
200

2008 §f %'+

0. 5Hz

1Hz

HUR R OEERE 0K - 3

Vi

R 0 35 oW Hm

150

@

! JREEER

; EA

/ RERAR

Gﬁ

/
’
/

" ABEHENBR

¥ "k~ NET B §7
BEES

“"9Hz

-
e

#RR)IOHET L
EET 7

s
7
7z
Fe
7

K-NET/hF&

7
7’

-

g

-

FEELEE -

100 3

/
FF/F M
/
’

A

)

RE6A

e

-

Fig. 10

0,

/ ,1 0 7Rak (18K005)

50 /’ ’ G L

FHPRRE N E RS OF I R I 3R
0.5 fg‘\blb 20 HzEBE THDAE N L.

X, BWEERKICXKD
IZRBHER (FF7—/0ULR)
DN FTa LDt B 45100 ecm/s *f = 7D &+
FUE A 800 gal ) - D EK T, JIEY) AL
IZHW LI ERIRENTDE L THD.
5T &1F, KRR

// —
- JAITA:RE |wﬁg
| 7] ’ .z Efkﬁgﬁ ‘
/ ’ P

/ / e -

251 6gal

= [

500 800 1000 1500 2000 2500 (

[gal]

4000
[gal]

2008 §# %' - § ek ot (DKiK-net - %3 IWTH25), 2008 § %' .14 ﬁ$ﬂ®&%«Dmep
2004 § Frigh 0 R (@I 9 8 AR T T, @KMWJIE.Mww,@ﬁ@ﬁ

), 2004 f HEE D RS AR (@FFE

IWTHO2)
9 s AR E
ERN) r"\ﬁfﬁ g ), 2003 fF CE R M %ﬁ (@KiK-net 22 :
IWTHO04, ®KiK-net @agu& 2 : IWTH27), 2000 f‘ IR F"ng%’?ﬂf (@KiK-net ” 2¥5: TTRHO02), 2007 ]E‘ EncE -]
[ (@K-NET 7%7% ; ISK005), 1995 # & I 538 (@A p 1§ 1¥ & %o (IMA), QIR X, ®F & (FKHR)).
7L — @A/?T»bh@@a%ﬂ&@l%mm} SN DS TR Y 800gal D) - DK T, JITEE (1998)7 ik
U@ Mic@# L ERMRE NTHY T THD. Ak, ST g kg (TR F/HPRFE/27)H805,1,2,5Hz
ThokarT.

Diagram of the maximum acceleration versus maximum velocity observed during several large earthquakes in Japan: 2008
Iwate-Miyagi Nairiku earthquake ((1) KiK-net IWTH25), 2008 Northern Iwate earthquake ((2) KiK-net IWTHO02), 2004
Mid Niigata prefecture earthquake ((3) Niigata Prefecture Kawaguchi-machi, (4) K-NET NIG019, (5) Niigata Prefecture
largest aftershock of the 2004 Mid Niigata prefecture earthquake((6)Niigata Prefecture
Kawaguchi-machi), 2003 Off Miyagi earthquake ((7) KiK-net IWTHO04, (8) KiK-net IWTH27), 2000 Western Tottori
earthquake ((9) KiK-net TTRHO02), 2007 Noto Hanto earthquake((10) K-NET ISK005), 1995 Hyogo-ken Nanbu
earthquake ((11) JMA Kobe, (12)JR Takatori, (13) Osaka Gas Fukiai). In the gray area, the acceleration exceeds 800gal and
the velocity exceeds 100cm/s, which is proposed as a measure 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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