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Annual Report on Strong-Motion Earthquake
Records in Japanese Ports (2012)

Atsushi NOZU*
Atsushi WAKAT**
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Synopsis

Since 1962, strong ground motions and earthquake responses of structures have been observed in
the major ports in Japan. In 2012, 752 accelerograms were obtained and analyzed at the Port and
Airport Research Institute.

The strong-motion earthquake observation network in Japanese ports consists of 136
strong-motion accelerographs installed at 61 ports as of December 2012. Seventy-two
accelerographs out of 136 are installed on ground surface, 44 accelerographs are in ground by using
bore-hole and the rest 20 are on structures such as quay walls. Currently five types of
accelerographs are used in the network, namely, the ERS accelerograph, the SMAC-MDU
accelerograph, the Datol-100 accelerograph, the Omni accelerograph and the Basalt accelerograph,
all of which are negative feedback accelerographs equipped with a digital recorder.

This report presents the results of observation and preliminary analysis of records obtained in
2012. ASCII data of the recorded accelerations for all the records in 2012 are available on the
attached DVD in the user-friendly CSV format. Also, computer plots of recorded accelerations are
available on the DVD for the records with peak accelerations exceeding 20 Gal. For the records
with peak accelerations exceeding 50 Gal, computer plots of recorded accelerations, integrated

velocities and displacements, Fourier spectra and response spectra are available on the DVD.
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Fourier spectra
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ERS-G/GV Wi DA % FR-3 |2 ERS-F i & 4L R4,

T —ANT 2T D ERS-G BUSREE o JE R B

X ERS-FRUREFH LR U TH Y, B-9 ITR"T LB THD.

I is C & D ERS-GV BUFREEF 0 J& B B FFME I3 ERS-F

-10 -

®-13 SMAC-MDU s 20> 4481

0.8

0.6

Magnification

0.4

0.2

0,0 0.1 1 10
Frequency (Hz)

Phase (Degree)
(=1

-180
0.01 0.1 1 10

Frequency (Hz)
X-14 SMAC-MDU %58 5 300 J8 i Bk 14

MERZ-STEY, ZhzR-11 (R T. SRR X E
DEBH L THEMTHS Z L2 ¥, ERS-GV BIFRER]
EHE AL & ZAUICATRE T B MR B (X 0E TRKE
-GB| & HH-GJ) TEZLLHAWLNR TS, HUES & fldk
2% 1 DOFEITIGH L 72 R 72 ERS-G/GV U R 0 4b
BlER-12 27T,



-5 Datol-100 BUIREFH DA%
(HETE Hidak R ER B T ORR )

FHA

I +1000Gal

PRI E 0.1~30Hz

A/D ZEHa

fif e P 16bit

%{;%Z 77 oomz

HURER

oy K2 jior & ETFRGY

R 10mV/Gal

i R s

7 4 ILH

;;7v1743Mh

eat

IREZ & I T VA ORERIZ X 0 BIE

Ak

FLBh e 3 [y O ERE A A G o

I 21 FRE L L S TR T
i g Ci e T CRERT
RfFE— R T EE A3 & N O E AR SE TR AT
AEY IC 1— F A&V :4~8Mbyte

il FH FE IR AC100V  50/60Hz

MEETEEL D

Ny 7T v 7 #5HEE

(3) SMAC-MDU Z 3 E#H

SMAC-MDU BB#RIEFHE 7 4 — AT o 2RO Y — KA
IEEFHCTH 5. F-4 12 SMAC-MDU BIBREFH OILEE & 7R~
T REFHOSE L A T RE-13 L R-14
IR, 2012 AER OIS C SMAC-MDU P58 5B # Ok
52TH5D.
(4) Datol-100 FUBREEF

Datol-100 % 5 2% 5 1 o JFg I oo - — AR BRI BE 3¢
H 5. F-5IZ Datol-100 BUIREFF DA E R T, TREFO
BB 2 R-15 1R, 2012 AEROEFS T Datol-100
TBRRETOMEIL 8 TH D,
(5) Omni HFRFEF

Omni FUB8 B G 30H B IR T O — REIMEEFH T H 5.
-6 |2 Omni HARFRFF O AR A" 3. SRR O B SR
I% Datol-100 BUSREF LRI L TH Y, B-15 12T LD T

-6 Omni BUGRFEFF D4R
(P& U R ER B C DR AE)

FHA

I +2000Gal

PRI E 0.1~30Hz

A/D ZEH

fif5 s 24bit

%&/;Z 77 oomz

Hlkss

oy K2 jior & ETRRGY

R 5mV/Gal

i R s

7 4 IVH

Z; AT o

eat

IREZ & 1 GPS 12 & 2HEZIETE

Fika

FLBh e 3 Ay OB E AR A G o
_ " =R E L UL > TR ER
g I ;aﬂ::gg{%ﬁ: Z T Al > TRRE R
RAFE— R B L D& BRI
AEY Flash Card: 256Mbyte

i FH FE IR AC100V  50/60Hz
WFEE Ny 7T v T AR, R

B 2. 2012 FFEFK O W 5T Omni BUREF ORIIII TH 5.
(6) Basalt BIFREF

Basalt BUBREEFHE 7 4 — AT o ZABI O — BB
T, R-TIC Basalt HBREF OfAE 2~ 3. SREFHO
JE BB 2 16 (2R, 2012 4ER D5 T Basalt %58
EROREIL 6 TH D.

2.5 BEMOEBLEBINE

PRSI TR BB B A HRICHET H5E, WME
B NRICRET A LAY RR— AN ET 5584
DD, Z05 LMEBEHI/NRICHET 284, B-17
AT LIy 7 U — NUOER AT 5 2
EEHREL I TWD . B-1T IR ENDE X 300mm DZE
TZ, EREORNTOBEZFFOLOBELHELLLT 2
ZEICXY, EBENFEETD I LIS DA~ DOREE K
INBRET BRI N TV D, EREIIREER 2 UG
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=
-1

oo 01 1 10

Frequency (Hz)

Phase (Degree)

-90

-180
(] 01 i 10

Frequency (Hz)
B-15 Datol-100/Omni BIFREEF o J& I Hkeik:

Magnification
[=]
-]

0.01 0.1 1 10
Freguency (Hz)

Phase (Degree)

-80

=180
om 0.1 1 0

Frequency (Hz)

X-16 Basalt RU5REE T J& B ERFE

D/NELITRENICEEN TV D LR S L. WE, REG
DIEREZ R D oIhuER S, Lo, Bl
ROHEEDFIEF RS 7245 TR0 2 Wb T 5 5

-1 Basalt BUFREH O
(HEVE Hik R FE LA T O RR )

FHA

I +3920Gal

PRI E DC~40Hz

A/D ZEH

fif e P 24bit

;;£;£ZDU “7 oomz

HURER

oy K2 jior & ETRRGY

R 1.276mV/Gal

X T d—ANRT A

7 4 IVH

2;7V1745Mh

eat

IREZ & 1 GPS 12 & 2HEZIETE

FigR

FLBh e 3 Ay OB E AR A G o

SR Ik Em%ﬁwa%F@ofﬁﬁﬁ%
BT EHEE L (G NIERIER] 90s)

BRFE—FK B L D& BRI

AEY CF 57— K 2.8GB

R

i FH FE IR AC100-250V  50/60Hz

PR Ry 7T w7 %30 B

A, arz ) — rReARBORSMERENZ 0B 5.
B ZATHEHE OB TR AN TR LTV D, WE
BI/NRZ OB O OB ITITEHTHIRIZ 20, iEREC
BNEZHLOTHLIYEND L. mEBII/NZEO—fFl & LT,
I R D SREBLA NE A B-18 1R

3. ECERDEIE

BRTIZEZE LT R T OMEGLEILLL Tk~ 2 FE
THEH - RESIND. £T, Kx OWMBELEL, AFREIC
B LIZIEICE RS0 21F Bvd. ERS-FGGV BUEER 07
FRITIX TF) ThaE 2% 5, SMAC-MDU ZUFREEFH OFTERIC
X TUJ THhE %%, Datol-100 BEHEF OFLsFIZIL D]
THE D3, Omni BHEFFOFLEKIZIT [0) TIHELF
5, Basalt BURERF OFLEITIT [B) THREHEZHMFT 5
b, WIT, Fx OMEGREICKHET 2 MEL R S
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= 1400 |
)_ T 1
| o050 |
I 1
T Hii o mm
S —F
GL.
7 M
T2 i
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| |
| R 1000 | |
2000 opg 200
A-ARTE

B-17  GRERGFH AR O —fF]

X-18  BLl/NRE O —fF (/I IF-GGB)

FLERIZKTIG T D HIER DRRIRIE TR & L TIE, [RITHE - K
WA B © OboEICEMA L TEE, SRERN
FEROTUTE TITITRGTHIE - KILHH b & a7
M oLoICEE R D, ek, {Hk DVD OB E
D~ I =F 2a— REKRIT~/=F2—RTh 5.

4 WELHES

B oNTZRRERICH LT, EPRERMIEI TP L. KIT,

ERS-F, 5, GV, SMAC.MDU 1) 27 F L h0s &

atER R IEHEE

1C SF

\
|| Sm—— ]

i i ¢
BET LA NS AR T LA ‘ MAC-BZ HBE 7 ILE

i,
\--h
I -

1] -
I

f
T

5y

A\ i

e f
 —1

#o—UL| |@7-—UT| @T-UI|||(#r=lx||#g7=-0x||E7=-1T
T T ik T T T
(i N
F o Fed = T {0 SHAC-EZ
B K T {4 LN E = OE T @ *Hﬂ?lﬂ'r;.lf
| BEHW
LELATE L F=UIT AT ML

B-19 #HEEFBES OFIHE

O IFE ™ I, FHERRHERIED T D T 4
NEY T, &R R ARSI RS DRED T DT 4
NEY T, FEGy, IEANT ML ET— )T AT R L
DFEREEFERET S, LEOFIEEZE-19 ([RT. 20
FIET 1976 FLIEORSRICHA S TE T\ 5. B-1912
BNWTAY PIVINEE R & BRI E DL E 1T > T
e, MR &%, FHERRrEC BT 2 EA T o7
T, SN HD+43 TRVRERK RSy & ~NA /SR T 4 v Z
W2 & 0 EIR L7280, SMAC-B2 FRY4MEERIE &%, #
T HE R RN TR < AV b T E 7o SMAC-B2 BUTREE
12 X DRk & B ATRE 72 X O IR AR AR 4 % R L 72 I
DZEThHs.

41 TN T ERPDAE
T4 NE Y T R E R CERT D, VY
THR AR D72, RARGHESOMEERE () V)
IHEE ) OAMAUNZ B 1 2451 7o & DlZxt LT FFT %
HT 2. Eei#aoRS LeIIRRUIZL YV EDD.
L>max[2/37,10.0] (1)
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o

Amplification

©
w

0.0

001 0.1 10 100

1
Frequency (Hz)
K-20 SMAC-B2 fRY 7 ¢ V¥

W2 TIWEA Y PFNVIEEREOE S THD. 0%k
1%, BT DR HDONAINRAT 4 )V Z DA 7L R
BrEELTEDLELDOTHD.

4.2 FHEHMEFAEZOLHOT LA

FHESFFEMIIE S LT, X9, E-11, E®-14, ®-15 B
FOBE-16 O FEI R TNARFREICEI T 2 HEEZ1T S .
NIz, Datol-100 Z58EEFHF L O Omni H5REFHI DU
T, RIERHEDOHIED LENER WO T, B-15 @ RB
WORTIRBRMEOMIEDIT . S BIC, TRTOMEFHIC
LT, RIBFPEICBAL, @AW &2 RRITRT 7 11
ZITE VYR,

-
—

1 1< A
A&ﬂ=-{5mmmuimwﬁﬁu L1 4
0 A
2
Z ZIT f;=25Hz, f,=40Hz Th 5.

4.3 SMAC-B2HZEHT 1 )LA

PSR BB TR < AV 5T E 7= SMAC-B2 #i5#
B ORE AT, BEAV LTV DIMER O E
Bl xZ R s07T, BIEOMBEH THELONZRELY
SMAC-B2 BIEFHI L ATk IR TEX 5 L H 12T 57

®, [SMAC-B2 fHYMEESE | #Rkd D, Do, KRAUC
AT 74 NVEERND
3
(= ®
1 — (ﬁ) + ZhS(f_;) 1

Z ZIZ f=1/0.14=7.1Hz, h=1.0 TH 5.

ZOT7 4 NZIFE-20 IREND B Y SMAC-B2 iR
FHEFECAEENEEZET D ZOT7 42, 4.2 T
o FHERRFMEIE DT O DT 4V Z A LT %I H

g

SN

I

-14-

\V&nﬂz Fixed Filter

1%
TN
/

Combined
Filter

(High—Pass Filter)

AN

N

Amplification

04

/
[/

\

02 T

\M—

0.0

00 0.1 02 04 05

Frequency (Hz)
EE 7 (V&L RSO

=-21 Bk

\1/(2 7f2  Variable Filter

J£c=0.05

[

/
/

I

00

038

o5 High—Pass Filter)

Amplification

04

02

\\

0.0

0.1 04 05

02 03
Frequency (Hz)

®-22 /RNTRHfFET oK E RIS

50 ; ;
(High—Pass Filter)

‘ 2
1
\ end (Variable Filter)

A

fe=0.0%

[
o

4.0

3.0

20

Amplification

Combined Filter for
Double Integral

\\

N

fc=0.2

e —
LI

0.1 0.2 0.5

03
Frequency (Hz)
NI A& T 4V & RIS DA

0.4

X-23

T5. ZOT74NEEERASIELZ LICTL>THLATL
[SMAC-B2 FHEANEE ) 1, sMEHCHEL LS & LT
WD HARCREE ) O AR ONLEFE & 13 2> TRY, To
B RMEITASRONMELE L0 /WD, ZO0EZ i LT
BONDINEEILT X CTHEWICHIEATRETH 5.



4.4 BHRADNAIRRT 4 I)LAE

T RTOFPEEAKT LT SN bz —ELL I L [FRF
ICHBIZEROH B EFIXTERREIEE VX dicT
HEVHIBEIOIE, BORADOANA IR T 4V F OHEWTE
WS FE P T D JE P R IS U T b 375 Z & N
E L. —J, BNRICHE LN HERECENE Y 2 R
7R DRI OWTHHAIZHR T D LW S BRI O 11X, kT
JEE R —EEToH 5139 BEED L. BEE
AT SND Z L AEBE L, T T, BERES
BN 15570 OFE I E LT @) ohEE AN
5. —OIEBEEZ A NVEZERANDLHFETHY, b H—oiF
WRIGABFET 4NV EERNDFETHS.

1) EE74NE

BEZ A VZIEFRNUTE D ERSIND.
)

_ 1 1
Hl(f) l(ﬁ))zzh(ﬁ))i 1+(fl)2
A S f

Z ZIT fi=1/6(Hz), h=0.552, £;=0.1(Hz) T %.
DT A NEIE, BOISENEENK[EITO 1 AGHE
i (=6 ¥, h=0.552) OZELHEGEHETE D L HITRE
ENELOTHD. 74 FOMBHEREG dB down)id
0.154Hz Th 3. B, ZZTEH (74 F OWEWE K
(3 dB down)] &iF, ZANEDMENRT T v MED 1052
BETIRTIDAEEDO L THE. BET4VE %2R
=21 IR

Q) NFAEfFET 4 VH

ZOT7 4 NVAZIFRAUCL D ERIND.

) = {1 ~exp (_ (;))} ®)

DT 4 VE ORI ET 1.36/(3 dB down) TH BH. /¥
TAANE T 4NV HF ER-22 B L OR-23 1R NT A X
fo b, IRBEHEMTO SN A BT/ sedkicxt LTid/h &7
l, %5 CRWIiEIIx LTI REREL TS, BAEMNIC
L UTIZH AR 0 EENRFELLRD LI ERETD.
9, o lFKRTE v iERSND

o= b [ I e () 1 ) o

(6)
I TIEA YOI EREOE S, XDIEAY UF
WIRERE RO 7 — ) B} Th 5. X(6)E, B-24 IR
T LK, TV T VIMEERE»OHAE L7 — U =X
R MVOBEE UT~f O TS LIZEERLTW
L. ZHNDHTEDE (E?) E7RDEIfBRBESNDD
T, RERES OWIES K E Witsk, T 72b bIREEMC

Power Spectrum of
an Accelerogram

-

0 1/T fc f (Frequency)

an Accelerogram

Power Spectrum of

0 1/T fc f{Frequency)

®-24 K(@O)PEW®T D HD

@ SN 3 BIFRFEITH L TIINED D fo BDRESH
) TRWVEEKIZK L TUIRE DD fo PRESND. UT
PUF ORI DOWTIE, fo DREDBITIZHBEIZA
7,
728, EFLLTICRTETHS.
ERS-F,G Blg#ERT -
E = (px0.001)x0.02236 (Gal)
T 1T p 1% ERS-F,G BUBREFH O RE (Gal/2")
ERS-GV BUg#EE -
E = (px0.001)x0.07071 (Gal)
Z ZIZ p 1% ERS-GV BUBREF DR (Gal/2")
SMAC-MDU 58 &R,
E =2x0.00707(Gal)
Datol-100 BU5REF :
E =2x0.01257(Gal)
Omni B 58EG -
E =2x0.002236(Gal)
Basalt B 58 FEE} -
E =2x0.00707(Gal)
KRR O EfEIE, FEHIERFICEUG L-5isko /4 XL
NNV EFHRTEDIZHLDTHS. ERS-FG & (7 4+—RA7
4 — RNy 7)) L ERS-GV & (GEEJRIER) ORE MO

215 -



J A R LXUZIEZENRD HNTZOT, WED EfEIT
HEE LTS,

ZZTHWDLZODNANANRZAT 4 L FITWT 7
DR B E A R o TR Y, WA ORIE O RSy
DEEEEIR AR L7 & XA BRRIEE L > THND D
ERHCZEMTE S,

4.5 BHEOT7TIETy b

(1) B, #pEE, &0

A FEO MR &R, A2 4k DVD 12
Mw%hfwé Sl Atiob,ﬁU9+WME§%

LA E DI & AT - 7208, WENEE Y &

%”%f B 2 MiEA T > 7= LT, SN tbo+% Tﬁm
KRRy B ~NA RAT 4 22X HIBR LT,
SMAC-B2 HH¥ MBI & 13, #EVE s R Bl ¢ & <
MW 5T &7 SMAC-B2 BIBREFHT L 2508k &tk AT EE
REDITEBE Ry EHRE Lo Z L Th D, HE L
BAE, BEETANVAICEDEDENRTALAET (LH
LD G R L TN D.

2) 7=V AT )L

77— AT [ VIIHHTIERE DS FFTIC L W 35 &
n5b.

(3) WEA~T bV

JEBEART DVTRIEIEE D DHE SN D, HxhinE
FEL, RERPIERE, AHxhERE, XML 4 FHEORE R
0%, 1%, 5% 3 fEfHO 1| BHRERICH L CEHRSND.
5. 2012 FICERFESINT=RRMGEEICDOWLT
BIEE, TREBRERTIX, FOEIELNNAERNRT
FRIZOWTC—EEF T TRANALTE TS, AETIHE, F
P, 1 A 30 HICHBEETHRA L2 #E (M4.9) DOFE&EICH
WTHBAT L, RIZ, 8 A 25 A mi Co 4 L7
= (M6.1) OFEIZHO VTR T 5.

51 1A BHRA#DHE (M. 9) DIFLHF

Z OB H 30 H3KF183IZ H IO HEAR 132° 027
bk 32° 36.8' , RE 39km AERE LTHAELEZ M49
DHIETH Y, HIFRE KSR CRREE 4 2508 L1,
PRTE MU R R LI I S v & B CRE R D .
Z D ) B SO TSR T I KINEEE 23 138.6Gal & HLELHK
otz

X-25 |ZHE -G TRl X V72 KT 2 )43 O NI B e 7 %
AT, Zharb e, 7=V AT ML ERDTELDE
B-26 (a) T 9. 2B, UTITRT 77—V AT hL

100 - #MB-6 (EW

HDGEEE (Gal)

=100 = T T T T T 1

L j 0 ﬁﬁﬂqu) 40 50 60

-G (NS)

hOEE (Gal)

1] 10 a0 B#rqw(s] 40 E:ZI
X-25 1 H 30 B IZHIE#EECEIM S 7 s B e

1
B0

LT _NTKFE 2 sy MVfnz & b3y RiE 0.05Hz
® Parzen VA ' RO Z@EALEZLDOTHS. K-26 (a) T

i, O, KD OMEEOBIATH DS K-NET
Hiacds T 2R CHIEOFERDO 7 — I = A7 fLaER
FXL TV, 2B, ME-G & K-NET HHONERFRE

X-26 (f) (2. MHSICB TS 77—V = AT ML i
gt 5 &, 1.2Hz fBETIE, HE-G DAL A IR E
WEZRL TS,

EIZME-G & K-NET H A CEHl SNk 77—
ix&ahw% FEEOEmZRL TS, E-26 (b) —
(d) 1%, \EICHBE-G & K-NET A\ CHN S hi-E2%
ﬁ&bf,mmﬁf%%E(Maﬂ,mwﬁﬁﬂ%ﬁﬁ@
DOHIFE (M7.0), 2006 & 6 A 12 B Ky RALEOHITE (M6.2)
DFEEFDO 7 — UV =AY MLERLTEZLDTH DD, T
NOFLERITIHBNT S, 1.2Hz fHETIE, #HIE-G DH LD
WCREWEEZRL TS, B-26 () X, SRIOHES
E, WSO T —Y AT MNLOWERERLIE LD T
H5. 7Z72L, AElOMEIZ L TIE, 04Hz BUF CRisk
DORENRFSTRNEEZXDND 29, 04Hz LLEIZXL
T7ry h&{ToTWD. IhERD L, WSO R~y
MULITHIERIC X O FIRIERECTH 523, 4 EO RIS
LTRRREVEEZRLTWD.

5.2 8 A 25 A+ AmERROME (M6. 1) DIFLHK
COHET 8 A 25 B 23 B 16 BT R O R
143° 6.6' , dbf& 42° 19.6/ , &S 49%km ZERE LTH
L7 M6.1 OHETH Y, +BET & H &7 TRk
BE S 99 & R0ek L7c. WA HUEGREREUN I, 5, W
W, SN, =, WEEORETRENELNTE. Z0 D
B IEHE O FRER I T KM A 188.9Gal & fix b K& o7z,
27 \Z+F5-G TEBUA X 72 K 2 %43 O NN B e 7 %
AT, IhEb L, 7—U T AT FAERDELOE
X-28 (a) (/nd. E-28 (a) TiX, Wik, &KFY
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F=IIAAG I (Gal*s)

01

2012/1/30 3:18 (a) i (b) & (C)

BRI #OHEM )
— K-NETH[E
— #B-G 100

o

lll.‘l"»ﬂ 4% T,.W y \

F=UILARE ) (Gal#s)
=)
F=ULAAT R (Gal#s)
=]

-
-

2001/3/24 15:27 2005/3/20 10:53
EEHMEMAMET) fRFE R LA MI0)
— K-NETH[E — K-NETHHR
i — {R-G

0 1 T LELLELALL T T T
2 4 8 8 2 4 B 8 ! s 4 68 J & 4 B8

| 10 01 1

B (Hz) BER (H)
1000 100

2006/6/12 501 (d)

Ko RIEER(ME2)

E
m
? 100 o 10
- —
= e
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= 8
g5 2
I =
~ z — 2001/3/24 1527
: i — 2005/3/20 1053
X — 2006/6/12 501
—— 2012/1/30 318

o1

X-26 #MB-G & K-NET HM TSN NETOERTHDO 7= AT hLEZFNs5okt
(F BRI H S Dz i BFR)
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F=TIAAD I (Gales)

1000 1000 1000

(a) (b) (c)

=]
F=TIAAD I (Gals)
=]
F=TIAAD I (Gals)
=]

i

£
1 2012/8/25 2316 1 1999/5/13 2:59 1 2003/9,26 4:50

TR EEER(ME 1) _f HipEmA(ME3) % 7 L (MB D)
— ﬁ_—gﬂml T~ — K-NETILR — K-NETIER

— +#-a — +#-G

[
~ 100 l':_at 10
- w
3 F
— "
= &
b
o 10 ﬁ 1
g d £
re P t
=) H
| =
™ 8
1 2003/9/26 608 o 01 — 1999/5/13 259
MBI HLP(MT 1) 5 — 2003/9/26 450
— K-NETIER —— 2003/9/26 6:08
— +-G —— 2012/8/25 2316

o1

K-28 -G & KNETJARECEBH SN INE TOERTEHFEDO 7Y AT MLt ZEnbolt
(F B 13 H S AL & BAR)
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= +#8-G (EW)
S
g
B
2.
T T T T 1
0 20 0 ﬁﬁﬂw(s) 80 109 120
— 150 = +“‘G [NS)
@ 100
£ s
=
B o
= -150 = 1 T T T T 1
1] 20 40 B0 100 120

R (s)
®-27 8 H 25 HIZ+HBsuk CELI X 7o N B 1

OB OBRIS TH 2D K-NET JLRICBIT DR CHED
PO 7 — Y ARy MLEBEREZ LTS, 2k, +
P3-G & K-NET JRRONLE R A B-28 () (277, Mith
RICBITB7—Y =AY M ET 5 L, SHz £ T
%L, +H-GoFB/NEHDEEZRLTND.

WEIZHH-G & KNET JRR CEHAl S -fékn 77—V
T AR Wb, [AREOEmZRL TS, E-28 (b) —
(d) 1%, WEICHIE-G & K-NET /L2 Tl &z £
gRE LT, 1999 45 A 13 HAIEHT OHE (M6.3), 2003
PR (M8.0), HHMHEDCRARE (M7.1) O
DT — V=AY MLERLESDTHDLHN, WITh
DFEFFIZB T, SHzHETHE, HB-GOEFR NI DD
BERLTWD. K-28 (e) 1%, SEIOHEEZED, W
RDT =) Z AT NVOEEZRLIZHLOTHDL. i
R E, WHLE DAY FVHITHEID X S TIRIE R
ThHb.

WIS, 2 OHE OB CE S h Ko
LRI DN TS, Z OMEEIC X 5O T
WZRLTC, #iREMiFOT7 - =27 L (K 2 By
DX Mk &Y X RiE 0.05Hz O/X—&8 DA R
vEBEALILLD) OLERDIELONRE-29 OFEHRTH
L. FhUCkL, B-29 ORI, HUEASERIE O#IPH T
L TNDEBXLLNHIRBO/NIVEEIZH LT, R
XomgkomE L R T 7 —) =2 AT MO E
oy hLEEbOTHD. InERD L, 8 A 25 HORE
T, A7 hvlko v — 7 BN, BIEREO 5.1Hz />
H4SHZETIRTLTWA. 165> T, 8 A 25 HOHIETIL,
T PR O R R B S Tl IS IERIE R BN A U b B
Z b, #EHME (ERIIIE L tdomEscitEhn
TP O SPEIEEITH 2% T LB bhb. Ei,
A DR A WIRIAE I S B D A FRIZEAFIT 2 0T, HE
OB AWM 2%E T Lz &2 605, 250
WILA %, HBEOHBISEGR 7 1 7 F AOBGEICHW S

100
iU

L] IIIIIII'I

| o lllll]

Mk /Mo

LELLLERLL

------ 20120314 (M6 9)
----- 20120314 (M6. 0)
% 1| PR 20120524 (6. 1)
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