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Synopsis

This report presents findings of joint research for strong motion observation on buildings and ground surfaces conducted
by three organizations, which are National Institute for Land and Infrastructure Management (NILIM), Building Research
Institute (BRI) and Urban Renaissance Agency (UR) from FY2010 to FY2013. In this joint research, we increased
observation stations where we can acquire seismic records both in a building and on the surrounding ground surface to
investigate soil-structure dynamic interaction (SSI), collected and processed seismic observation records, and analyzed them.

At first, we determined a data-processing rules of seismic observation records and found general aspects of the SSI effects
focusing on structural parameters such as a number of building stories based on these records. Then we proposed the method
to evaluate quantitatively the reduction effects of building structure response by the SSI and analyzed the SSI effects to
foundation input motion and responses of some buildings using seismic observation records observed in some earthquakes
which include the 2011 Off the Pacific coast of Tohoku Earthquake. Furthermore we examined the validity of existing simple
prediction methods for the foundation input motion using seismic observation records and investigated the effects of
foundation structural type etc. to input loss on building foundation.

This joint research was undertaken in conjunction with the general technology development project (Sopro) by NILIM
titled “Development of seismic performance evaluation technologies of buildings corresponding to advanced earthquake
motion information (FY2010-FY2013)”. The joint research team provided the Sopro with seismic records and information

about observation stations, and processed and analyzed these records based on discussion results in the Sopro. This reports

presents the achievement by this activity.

Key Words : Strong motion observation, Dynamic effect of soil-structure interaction, the 2011 Off the Pacific coast of Tohoku

Earthquake, Seismic design force of building structure
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R LA BAF R HRIZ SRR ST 5,

FFHZ AW BRL SR A2 & 3.2-2 12, RIEICH W BEW LA K 3.2-3 LK 3.2-4 177,

UTM D56 BRI E S TPR g & R LS5 BRI KR SN TWDS 2 b B
DHMEEERRENWEEZ BND, £ T, 1 BRHERSOMMICHZ > TX, =AFSMEIK
L CEME & & F s S 2 5H/E L,
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& LT, F72 F T O%A L, 14m X 14m O 36/14=2.4 ff 5y & L C, B FHEIT OV TIL,
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DEE i
LARGE)
3F 89.0 410 1620 1420 0.88 | 78.03095| 68.3975 126410.1
2F 536.8 400 1210] 1010 0.62 | 334.6583| 208.645 404936.5
1F 647.7 400 810 610 0.38 | 243.896| 91.83737 197555.7
B1F 612.7 410 410 210 0.13 | 79.43023| 10.29651 32566.39
Aith 1886.3 736.0154| 379.1764 1428.7| 761468.8 1035 1210
B1 1407.4
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(2) BEMEDGIZDNT

a. BEMEOMELBITRE
K GEEEY(EDG) L, TIERBFMTICHE >, RCHE, M B3R, HTFEL, HEBOFEIT L

T, HLE15m, ¢ 500mmOPHCHISSARIZSCFFE T\ 5, REMAZIL, GL-42mE TiIVs100~330

DFMEL, WVE 1T, GL-42m T LR & 72 5 Vs440 DML @ 3R 5
REZIE, HIFFORIE RC #BEY T, MR —HEMOMHAEEHORERRENEZZ D

5T L6,

1 E R~ ORI BTz > Tk, B4 % B0E LI & & S S %

Sk i

HiEL

TWD, Bl HW 2 BERE A2 £ 3.2-5 12, REICH W85G T & 3% 3.2-6 &3 3.2-7 IR,

#3.2-0 ®BEHCRAW-SHBREFO—&

B KNNHE (cm/s?)
=R GL BI1F"! 3F
£ il R 4557 S 53/
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ER L 1EH ROAR EAARE
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*1: BIAREIRITTRYBY., R REICEEYRIMERELTLD
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B 3.0-15 12, HE 7L % SO IA CAtH L7 i & L [ 3.2-14 ORED B R E - 74
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MIYA2 |EHEAET - - - - GL, G54, G22, GO1 2000/02
MIZ | REBAFEEEET 6 1 2 RC 07F, 01F 1996/03
MNM |FEHEIERX 14 0 3 SRC 15F, 01F 1990/03
MNZ |BJIEHST 3 1 0 RC BIF, 03F 2007/03| 2007/05
MST |#&5EE =4 7 1 o 29.8[SrRC 01F, GL, 07F 1996/03
MTK |ZBE T 01F 1994/07
MTS |[=ZEE#MRH 6 1] 29.3|SRC 07F, 01F 1995/04
MYJ] |=IGEEHEH 3 1 2 RC 01F, 05F 2002/02
MYK |EFEBEdm 7 0 0] 249[RC 01F, 07F, GL 2002/03 @)
MYZ |EIGEEEH 9 1 1 SRC 01F, 09F 1993/08
NAGA |EHEEWET - - - - G01, G29, G81 1989/09| 2000/01
NAKA |EHELET™ - - - - G01, G30, G61 1985/03| 2000/01
NAKAEHEWLET - - - - GL, G61,G30, GOl 2000/02| 2011/03
NBO |EIFERERH 3 0 1 RC 01F, 04F 2002/02
o R GL, 1FE, IFEs, 1FS,
NCTD B O<IETH ; 0 0 RC $FE, SFW 2005/12 o
NDLA |ERERATFRARX 4 3 0 RC BSF, B4F, 01F, 04F 2009/09 O
NDLG |[RFE#AFHREHEK - - - - G35, G24, GL 2010/04
NDLM |[RFR#HAFHEX 6 1 RC 018, 178 2009/09 O
NGN |EBEEHH 10 1 2 46|SRC BIF, 11F 1996/03| 2011/06] O
NGY |BHELHEM 11 2 2| 43.6|SRC GL, B2F, 12F 1998/03 O O
NIG  |#iRE#HAT 6 1 2 RC BIF, 07F 1992/02
NIT |IFEEFEFER 6 0 0 30[RC GL, O1F, O6F 1998/03 O O
NKN |[ER#HHEFX 5 0 1] 22.6|RC 06F, 01F 1996/03
N = |GL,BIFW, BIFE,
NMW |RR#ERX 3 1 0] 11.43|RC, RE OLFW. O1FE. 04F 1999/04 O
NSY [#FiEEalET 3 0 0 IF, 3FE, 3FW 2007/07| 2007/08
OIT | KHEXHH 9 2 1 SRC 01F, 09F 1993/08
oJC _ |#iRB/IhF&A™ 4 0 0 RC GL, 01F, 05F 2004/11] 2004/12
OJP _ |#iBB/INFAH 3 0 0 RC 01F, 04F 2004/11] 2004/12
oIP2 _ [FinB/NFah 3 0 0 RC 1FE, IFW 2007/03| 2008/04
OKIN |EHEET - - - - G01, G17, G62 1988/03| 2000/01
ORID |EHEE&ET - - - - G01, G57, G76 1987/03] 2000/01
ORID2 |EHEET - - - - GL, G76, G57, GO1 2000/02
0S1 | KBrAFRBR™ 8 1 2| 29.53|SRC, ®E |GL, BIF, 01F, 08F 2013/04 @) @)
OSK | KBRAFKBRTH 15 3 3| 66.15|S 18F, B3F 1993/12 @)
OTM _|HFEEMBFRERX 15 3 2| 58.3|SRC+S 16F, B3F 1993/05] 2003/04] O
SGS  |FRRB F#R T - - - - GL 1998/08| 2005/03
SHIR _|EHEES - - - - G01, G20, G76 1988/03| 2000/01
SIT2  |BEESUL=FH 26 3 0 139|S ZB;FF élOFS’ 10EN, 27FS, 2010/04
SITA |BEBSVV-FH 1 0 0 S 0IF 2010/04
SKS | RFRAF AR 55 3 0 256|S 2;:518F’ 38F, S2EN, 2011/03
SMD _|HEFE#EHKX 19 2 1| 84.7|S 20F, O8F, BIF 1996/03 O @)
SMK |§FEETHEM 4 0 0 RC 01F 1991/10| 2006/02
SMS  |EFE THEM 7 1 o 30.9|SRC GL 1993/10
SMZ  |B¢M BT 6 0 1] 22.95|SRC 01F, 06F 1998/03 O
SN2 |HEANIERX 32 1 ol 97.45|src GL, BIF, 32F 2013/04 ©) @)
SND__|EEET 15 2 2| 62.7|S B2F, 15F, G40 1989/04 ®)
SNG  [f0FLEFH =T 4 1 1|  19.5RC BIF, 05F 2006/04
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i_%#ﬂ@ i &3 B I% s AR [T —0EE
e b | #T|EE| (m) HiE BtR | 8T [ NfE | PSEERE
SNN  [HREREIEER 36 0 0 114|RC, ®RE ;EMRMWNWJ@7NWM (@) (@)
TAMA |EHEIEET - - - - G02, G11, G33 1986/03| 2000/01

TAMA2 B BIE&E T - - - - GL, G33, G11, G02 2000/02

TDS [BFEEFHEM 8 1 2|  34.4[SRC GL, BIF, 08F 1996/03

THU |EHEWET 9 0 0 SRC 01F, 09F 1993/12| 2012/01

TKB |ZRBEO<IEH GL 1994/11

TKC |ZRWEOLKIETH 7 0 0 Pca+S, %2 %&E [BIF, 0IF, 06F 2010/07

TKD |HREREBFRX 37 1 0| 118.8[RC 01F, 18F, 37F 2007/04

TKM |&JIEEHTH 8 1 1|  31.9|SRC GL, BIF, 09F 1998/03 ©)

TKO |HFEEBNEFH - - - - GL 1996/03| 2002/12

TRG |EREEBFRX - - - - GL 2013/04

TRGA |EHEET - - - - G02, G37, G62 1988/03| 2000/01

TRMA |EHEIET - - - - G01, G25, G79 1988/03] 2000/01

TRMA2| EH EIlE T - - - - GL, G79, G25, GOl 2000/02

TRO |IUFERERT 4 1 0] 222[RC 01F, 04F 1998/03 O

TRZ |HR#MBHPEX 33 4 0 155|S B4F, 15F, 33F 2013/04 O O
TSUT |EHEMET - - - - G01, G36, G59 1988/03| 2000/01

TSUT2 |EHEET - - - - GL, G59, G36, GO1 2000/02] 2005/02

TUF _ |HREBEX 7 0 1 SRC 01F, GL, 07F 1996/03

TUS |TEEHHET 01F 1994/10

UTK |HEFERHXHEX 9 0 0 SRC 7FN, 7FS, 01F, GL 1996/03

WIM | B BHET 4 0 0 RC 01F, 04F 2007/03| 2007/05

YCY |FEEB/NFHKE 6 1 2 20|RC BIF, GL, 07F 1996/03

YKH |#%&)E#Eh 23 3 1|  96.6|S 23F, B2F 1995/02| 2013/03] O

YKH2 |##Z)I|BHEH 23 3 1 S 23F, 12F, B2F 2013/04

YMN [LBEBERRFFH 8 1 3|  37.1|RC,®E  |BIF, GL, 0IF, 0SF 2003/05 O O
YNG |EREXFH 5 1 1] 32.1|RC BIF 1992/10 O O
YYG |ER#ERX 4 1 0| 25.4[RC BIF, GL, 04F 1996/03 @)

D) BEMERTIE, 201644 A L0 MSATERE AN L 0 ESCAFERRIE NSHERZE T STy

D03, ASL[ERR, AETIL, 2014 4 3 3 BG4 Th 5 (Ih) BEEENIEAT &
50
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1.2 KRR TRV HE

1.2.1 B EMBERESHIRRIC L HHE

Pl

BIEBEMIZDOINT

[ = BANBOR A HFFERTIC & 2 RS EY IS B 2 8IS, Vo7 v V7 ER 2R

1.2-1 1277,

®1.2-1 BXRWBEKBREMRFTOMERAZENICE T SRR AKRIF

. , \ g7
R e e o | Sues nEE %
AR
NLG RIRHD AFh Hh#
ARJ By BRI 3F, 1F + GMR#!
NUR WEEI W EN |3 1F, Hi#k 5011/03 (ﬁa;ﬁ ITK-002 100 Hy
EDG T4 UL B [ 77 3F, IF, i3 e | R
UTM WAARRFAE T |3F IF, Hi% VP-5501B/3
TKS THERTIEDN SF, 3F, IF JLfE1E 0, i
KNU i A U e e Tl 3F, 1F, HiF
ONG HRGGEIL X 3F, IF
KKS2 | AcigEaE g 3F, IF, #ig
ARK WO AR X 3F, IF, %
SMD RIRS P T 3F, 1F, Hi#
NBO ‘= WA U S [ T i B —NER
KKS4 | db#gssips 4F, IF, #i# (KKS2 &3:6) N SDP-1000/90
TSM TR T PH(6), 1F, #15 2012/02 ﬁajy < YR 200 Hz
WUM | & 0 U s 6F, 1F, Hiz e SDP-1000/91
SMZ it Uk e [ i KSS-3-30
NIG i VR B T 7
MYZ iy VR BT MR T iz
UKM HOLAR ALK 20F, 10F, 1F, Hiz
KCH™ | & i s st PH2(8), BIF, #i F v |k, i
NG2® | B4 RN |8F IF,BIF
NKS™ | KBRIFF AR 24F, 12F, B3F, Hi# - BN VS-355T
DIB™ | BURUARIEIX 33F, 16F, BIF, Hi% 2012/02 AS-303TIW1
0S17 | KBHF AP 8F, IF, BIF, HiF o DPR-600A
SNN™" | HERUEBIT X 36F, 20F, 4F, 3F, IF, Hi# ﬁ?i - B4 AS-303D3BH | 100 Hz
HSG™ | &4 Bii | 25K IF, Hik 2011/03 i AS-3250A
SN2™ | BRI HUX 32F, BIF, M3 ~ - F— R
CG7T™* | MU T H X 32F, 16F, B2F, {X/E## IF 2013/03 VIP-19
ol | - R JEPSA3
TRZ™ | AR X 33F, 15F, BAF, Hi# ; ; C T F R 100 Hz
SMAC-MDU

* AR 2.1 ICBTA R e L,
*D - AR 2.1 1B DB A &k, 7272 LR OB ERRAF GRS L2 b O DR ZE R~ T,
NLG, NBO, SMZ, NIG, MYZ

#3- IS

w4 A B

*5---2013/04 LARRIZA LA TEATIC & D BN BT
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1.2.2 (i) BEEHFEFIC & B HE

BIEEMICONT

CR)RESERFIEATIC & % HEBLIEE G2 351 HBUIIESS, > 7 ) v VRS & % 122 107

7
= 1.2-2 BERAROMEBHRBZEMICH T S EEAKEE
BEEY _ . £ RIEA R AR ER il 2y
s P B Bl | &7 | A—h— | EEEHD

ADC | BAUHR R SEIX 01F, 04F 1996/03 KSG 100 Hz
AGO |Hi T EREM BIF, 7FN, 7FS 1996/03 KSG 100 Hz
AKB | BRI BIF, 06F 1996/03 KSG 100 Hz
AKT | Bk HUEK H O8F, BIF 1991/03 SMAC-MD 100 Hz
ANX | Z o <3 A01, Al4, A43, A89, N14, BO1, |1998/03 AJE-8200

CO01, BFE, BFN, BFS, 1FE, 2FE,

2FW, 5FE, 5FW, 8FE, 8FN, SFS, 100 Hz

MBC, M5C, M8C, MSE
ARAH | B4 RALETH G01, G31, G76 1990/03 [2000/01 | SENDAI 100 Hz
ATG & FRE 01F 1991/10 {2001/03 | SMAC-MD 100 Hz
BRI | 7K < Xif O1F 1989/03 SMAC-MD 100 Hz
CG2 | AR TR X B4F, 13F, 21F 2003/05 SMAC-MDU 100 Hz
CG3 | A AUE TR X B3F, B2F, 12F 2003/05 SMAC-MDU 100 Hz
CG7 | HAEHR TR H X 01F, B2F, 16F, 32F 2013/04 VIP-19 100 Hz
CGC | A AUER TR H X 01F, 20B, 19C 1994/07 SMAC-MD 100 Hz
CHB | TEERTHEH X | BIF, 08F, GL 1996/03 KSG 100 Hz
CHPG | TZEM 1 [X GL 2014/03 CV-374 100 Hz
CHPM | T3 X BIF, O8F, 19F 2014/03 CV-374 100 Hz
EDG | BAUHSIL X 01F, OSF 1996/03 KSG 100 Hz
FKO | f@ i bk ts el vhi GL, BIF, 10F 1998/03 SMAC-MDU 100 Hz
FNB | TR ARG T 01F, GL, 08F 1996/03 KSG 100 Hz
HCN | &R BIF, 06F 1993/12 SMAC-MD 100 Hz
HCN2 | B4Rl GL, G30, G105, 10F, O1F, BIF | 1999/03 SMAC-MDU 100 Hz
HKD | dbifEE B fE GL 1992/03 SMAC-MD 100 Hz
HKU |t FLig i GL 1993/10 SMAC-MD 100 Hz
HMD | SR Uik H 17 O1F 1992/10 SMAC-MD 100 Hz
HMO | i S i o GL 1993/10 [2006/02 | SMAC-MD 100 Hz
HRH | HARRILATT O1F 1998/03 SMAC-MDU 100 Hz
HRO | AWVEE R ABIS BT [ O1F 1993/10 SMAC-MD 100 Hz
HRS | JLBRIEET BIF, 11F 1990/03 SMAC-MD 100 Hz
HSG | EHR4 i Em GL, O1F, 25F 2013/04 VIP-19 100 Hz
ICK | FZERMIT 01F, 02F, 05F 1996/03 KSG 100 Hz
ISK | A4 R 05F, B2F 1993/12 [2012/01 | SMAC-MD 100 Hz
IWK |f@EERWbE BIF, 09F 1993/09 SMAC-MD 100 Hz
JET | HriR R Rl O1F 1993/03 |2010/09 | SMAC-MD 100 Hz
KCK | @b m s 04F, 01F 1996/03 KSG 100 Hz
KDI | B AUHER/ N 03F, 01F, GL 1996/03 KSG 100 Hz
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Lsa% Pt B Bl | &7 | A—h— | EEEHD)
KGC | AbgEE s GL, G10, G34, BIF, 01F, 09F 1998/12 SMAC-MDU 100 Hz
KNY | ZmE4 HET B2F, 11F, 22F, 30F 2013/04 CV-374 100 Hz
KRH | =R T GL, BIF, 02F 2008/06 |2008/08 |Etna 100 Hz
KSG | # R 1F, 1F[V] 1999/01 SMAC-MDU 100 Hz
KSO | REFIRAREERAEHT | BIF, 06F 1996/03 KSG 100 Hz
KSR | AbVEE S GL, G20 1990/03 |2000/12 | SMAC-MD 100 Hz
KSW | i b haler BIF, 07F 2007/07 |2007/08 |Etna 100 Hz
KSW2 | i B e i IFN, 1FS 2007/07 |2007/08 |Etna 100 Hz
KWS [ #Z )1 Bl 01F, 02F, 07F 1996/03 KSG 100 Hz
KWT | Fris i) a iy 01F, 04F 2004/11 [2004/12 |Etna 100 Hz
KYM | i Uk e il v O1F 1998/08 |2005/03 | SMAC-MD2 100 Hz
LTL | ZR3E S <3 IFS, 1FN, 4FS 2011/04 CV-374 100 Hz
MIYA | E3RALE T GO01, G22, G54 1984/03 |{2000/01 |SENDAI 100 Hz
MIYA2 | ‘=3 AlE GL, G54, G22, GOl 2000/02 SAMTAC 100 Hz
MIZ | sUEDIS BR R T 07F, O1F 1996/03 KSG 100 Hz
MNM | BRANTHR X 15F, 01F 1990/03 SMAC-MD 100 Hz
MNZ | 7)1 B s i BIF, 03F 2007/03 |2007/05 |Etna 100 Hz
MST | EER =45l 01F, GL, 07F 1996/03 KSG 100 Hz
MTK | R R i OIF 1994/07 CV901 100 Hz
MTS | =E AR 07F, O1F 1995/04 SMAC-MD 100 Hz
MYT | i SR 01F, O5F 2002/02 SMAC-MDU 100 Hz
MYK | & el 01F, 07F, GL 2002/03 SMAC-MDU 100 Hz
MYZ | B IR T 01F, O9F 1993/08 SMAC-MD 100 Hz
NAGA | B4R lE T GO1, G29, G81 1989/09 [2000/01 | SENDALI 100 Hz
NAKA | B3 RAL-A T GO01, G30, G61 1985/03 [2000/01 | SENDAI 100 Hz
NAKA2 ‘& Al & GL, G61,G30, GO1 2000/02 |2011/03 | SAMTAC 100 Hz
NBO | & i U 3 [i] 77 O1F, 04F 2002/02 SMAC-MDU 100 Hz
NCTD | 7kl > 1Eihi GL, IFE, IFEs, 1FS, 8FE, 8FW |2005/12 K2/Etna 100 Hz
NDLA | HUUER TR X BSF, B4F, 01F, 04F 2009/09 CV-374 100 Hz
NDLG | AU TRH X G35, G24, GL 2010/04 SMAC-MDU 100 Hz
NDLM | HURUHR TR H X 018, 178 2009/09 CV-374 100 Hz
NGN | R¥p UL R EF i BIF, 11F 1996/03 [2011/06 |KSG 100 Hz
NGY | EHR4 HEm GL, B2F, 12F 1998/03 SMAC-MDU 100 Hz
NIG | Ak ok BIF, 07F 1992/02 SMAC-MD 100 Hz
NIT | ¥ ERmE RS GL, O1F, 06F 1998/03 SMAC-MDU 100 Hz
NKN | TR X 06GF, 01F 1996/03 KSG 100 Hz
NMW | HUUER & X GL, BIFW, BIFE, 01FW, 01FE, | 1999/04 SMAC-MDU 100 Hy
04F
NSY | B S A v 1F, 3FE, 3FW 2007/07 |2007/08 100 Hz
OIT | Ry AKRSriH 01F, 09F 1993/08 SMAC-MD 100 Hz
0IC | B/ T GL, O1F, O5F 2004/11 [2004/12 | VSE+Etna 100 Hz
OIP [/ T4 01F, 04F 2004/11 |2004/12 |K2+FBA 100 Hz
OJP2 | BRI/ T IFE, IFW 2007/03 |2008/04 |Etna 100 Hz
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OKIN | ‘=3l &7 G01, G17, G62 1988/03 |2000/01 | SENDAI 100 Hz
ORID | EIRIRMLETH G01, G57, G76 1987/03 |2000/01 | SENDALI 100 Hz
ORID2 | BRI i GL, G76, G57, GOl 2000/02 SAMTAC 100 Hz
OS1 | KREJHF KRBT H 4 X | GL, BIF, 01F, 08F 2013/04 A-TLADX 100 Hz
OSK | RERFFR BT 18F, B3F 1993/12 SMAC-MD 100 Hz
OTM | HUAUHER TR H X 16F, B3F 1993/05 |2003/04 | SMAC-MD 100 Hz
SGS | i) IRk i e v GL 1998/08 [2005/03 | SMAC-MDU 100 Hz
SHIR | ‘=3 AlE i G01, G20, G76 1988/03 |2000/01 | SENDAI 100 Hz
SIT2 |[#ERXWW=Fmd  |B3F, 10FS, 10FN, 27FS, 27FC | 2010/04 CV-374 100 Hz
SITA |[#EREWE=%H  |0IF 2010/04 CV-374 100 Hz
SKS | KB RBR T O1F, 18F, 38F, 52FN, 52FS 2011/03 CV-374 100 Hz
SMD | HURHBERH X 20F, 08F, BIF 1996/03 KSG 100 Hz
SMK | el ¥~ B T O1F 1991/10 |2006/02 | SMAC-MD 100 Hz
SMS | Ffil B T H T GL 1993/10 SMAC-MD 100 Hz
SMZ | [ U i e vl 01F, O6F 1998/03 SMAC-MDU 100 Hz
SN2 | HURHRL R X GL, BIF, 32F 2013/04 VIP-19 100 Hz
SND | ‘EIRAM T B2F, 15F, G40 1989/04 SMAC-MD 100 Hz
SNG | Fnafk L R e T BIF, 05F 2006/04 SMAC-MDU 100 Hz
SNN | IR X GL, 01F, M4F, 04F, 36F, 20F 2013/04 A-TLADX 100 Hz
TAMA | BRI EE T G02, G11, G33 1986/03 [2000/01 | SENDALI 100 Hz
TAMA2| B3RS A GL, G33, G11, G02 2000/02 SAMTAC 100 Hz
TDS |EFEERSHH GL, BIF, 08F 1996/03 KSG 100 Hz
THU | ‘E3RA A 01F, O9F 1993/12 |2012/01 | SMAC-MD 100 Hz
TKB | &3> < iEii GL 1994/11 CV901 100 Hz
TKC |z <13 BIF, 01F, 06F 2010/07 CV-374 100 Hz
TKD | AUHR A7 s X O1F, 18F, 37F 2007/04 SMAC-MDU 100 Hz
TKM | &R &AL T GL, BIF, 09F 1998/03 SMAC-MDU 100 Hz
TKO | HEHR N EFiii GL 1996/03 |2002/12 |KSG 100 Hz
TRG | AR AT X GL 2013/04 SMAC-MDU 100 Hz
TRGA | BRI E T G02, G37, G62 1988/03 2000/01 | SENDAI 100 Hz
TRMA | ‘B3 bAl& 17 Go01, G25, G79 1988/03 [2000/01 |SENDAI 100 Hz
TRMA2| B3R AL 5 1T GL, G79, G25, GOl 2000/02 SAMTAC 100 Hz
TRO | LT IR S T O1F, 04F 1998/03 SMAC-MDU 100 Hz
TRZ | AR e X B4F, 15F, 33F 2013/04 SMAC-MDU 100 Hz
TSUT | E3RALE T G01, G36, G59 1988/03 [2000/01 | SENDAI 100 Hz
TSUT2 | ‘&3l & i GL, G59, G36, GO1 2000/02 [2005/02 | SAMTAC 100 Hz
TUF | AURHRE X 01F, GL, 07F 1996/03 KSG 100 Hz
TUS | TEERE AT 01F 1994/10 CV901 100 Hz
UTK | BRSO 7FN, 7FS, 01F, GL 1996/03 KSG 100 Hz
WIM | A1 YRt S5 717 01F, 04F 2007/03 |2007/05 |Etna 100 Hz
YCY | THERI TR BIF, GL, 07F 1996/03 KSG 100 Hz
YKH | #5)1 Rt 23F, B2F 1995/02 |2013/03 | SMAC-MD 100 Hz
YKH2 | #2)1| E R T 23F, 12F, B2F 2013/04 SMAC-MDU 100 Hz
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E;ﬁ% p— Bl ERIEAR AR v / 7° oy
k=7 AL #®T A—H— AR %k (Hz)
YMN | [IBLBH R i BIF, GL, O1F, OSF 2003/05 KSG 100 Hz
YNG | SEURK T BIF 1992/10 SMAC-MD 100 Hz
YYG | HEHEBEEA X BIF, GL, 04F 1996/03 KSG 100 Hz

1.2.3 )M EERBICL 2 MESINEEYMZ DT
IR T AR 12 X 2 BB 1T DBLAKESS. o 7 ) v VRS 523 122212
i—“—j_o

®1.2-3 M) MO BERBOMBERAZEYICE T HHBHRAKRIE

EEY) _ . &R AR BRI goTYvy

e P B B | &7 | A—h— | EEEHD

HMB |#ERE N RF(31),15F,B1F,#i5&, Hir 1999/04 PR g ! 100
SM-24MR

HPP | SRR X 30F,15F, 1 F, {13 4t 1988 HORHIR Y 100
SAMTAC

NRK | #7) 1EAR T 11F,6F, 1 F i3 2011/03 | 2011/09 | & LB AT 100

Rk | 228 SRR

OHJ | HUHRALRX RF(12),1F 15, Hirh fit 1975 1991 ORI R Y 100
SAMTAC

SOl | HHARHEIX RF(33),24F, 14F, 1 F, #1 3 it 2001/04 ORI Y 100
DATOL200

TSU | S AUHR X RF(25),12F,B1F, 3%, Hi 1988 HOHIR R 100
SAMTAC

URM | #1251 12 IR 7 RF(7),1F (%% B3 , BF |2001/12 HOHIR R 100

(FRiEfE THR) sk i SAMTAC
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2.1 2EY UM
1. BARHE
(1) BEmET
1.1 BARREEYOHT
e 2V A UTM
FHEHL AR E
s o 7 U — M@ 7 L — AMfTR)
LA L A FLHEHERE, RANIES 2.98m
CES Ml 3B, M LB
B i 887.53 ni
SEPR L 1625.93 ni
#Fi 15.5m

FE11 BEWIE

UTM-1

(2) thERTER

1.2 HBEEH
No. | f@/Em) | %EE(@m) | Vp(m/s) | Vs (m/s) p (t/md) +7
1 1.0 106 75 1.9 At
2 |15 1.0 212 150 1.4 o—2A
3 2.5 1220 430 2.1 L

Vp @ PEGEEE(m/s), Vs oS BOREms), p o ALK R(Ym3)

w0’ 10° 10’
Freguency (Hz)

1.1 TEMEBICHT il OEEMK
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1.2 TEERE

UTM-2
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UTM-3

2. BRAGEHME

“ M4 N g
oM Ve
O MB
O M7
O M8 Y0
OMQ
* Station Depthikm)
m0~38
M 100~199
200~299
e | m3o0~aa9
wWF ! ma00~
. e
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Magnitude
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3. RAMEE. ZRKEE.

10" 107 10° 10°
;
.
, B
By
2 — I' . ’ P
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H of 5 g’ [ g’
H 8% 3 ¢ H e H
g ¢ o g K3 %0 £ o a2, H
[ Fl 5 o S
o o S0’ o JBH e S’
o 10 100 10 W " 10 10 § 'né & uu' o
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®1-2 BMEEELVETAEE X(&D) A@)

HE s S MEARITME [ e m2
" XBE Ky/Ky Ko/K;
5 (t) (cm) (cm) (t/cm) (1) ®
PR 106 6723 PH3 488 122 233 0.53 0.17
PH3 121 6443 280 PH2 593 161 362 0.56 0.18
PH2 1 6163 280 PH1 906 202 465 0.60 0.15
PHI 1150 | 5923 | 240 20F 2448 609 1162 | 071 008
20F | 1177 | 5638 | 285 1o | 3072 823 1710 | 063 005
19F 1176 9353 285 18F 3481 955 2187 0.55 0.03
18F 1176 5068 285
17F 3851 1070 2612 0.50 0.02
17F 1176 4783 285
16F 4264 1184 2998 0.49 0.01
16F 1235 4495 288
15F 4856 1273 3367 0.47 0.01
15F 1248 4205 290
14F 5130 1345 3702 0.44 0.01
14F 1248 3915 290
13F 5395 1414 4005 0.40 0.01
13F 1248 3625 290
12F 5710 1482 4282 0.37 0.01
12F 1248 3335 290
= 1284 2043 203 1F 6062 1551 4521 0.36 0.01
ToF 1299 708 Py 10F 6666 1566 4745 0.34 0.01
oF 1299 2453 295 9F 6949 1586 4946 0.34 0.01
oF 1299 2158 295 8F 7280 1617 5137 0.34 0.01
7F 1299 1883 295 7F 7738 1671 5351 0.33 0.01
oF 1364 1565 208 6F 8448 1773 5577 0.31 0.01
5F 1380 1265 300 5F 9641 1878 5822 0.30 0.01
4F 1380 965 300 4F 10330 2008 6004 0.30 0.01
3F 1380 665 300 3F 11396 | 2139 6173 0.33 0.01
2F 1672 345 320 2F 14555 | 2376 6314 0.37 0.01
1F 1672 0 345 1F 25599 | 3200 6424 0.42 0.02
=74 BMEESLVETAHAEE YGED AM)
BE B P MERITE | s rm2
Y& Ko/ K Ka/K;
F& (t) (cm) (cm) (t/cm) (t) (1)
PR 106 6723 PH3 251 98 235 057 0.12
PH3 121 6443 280 PH2 346 147 361 0.61 0.14
PH2 17 6163 280 PH1 601 206 462 0.66 0.13
PH1 1150 5923 240 20F 2229 676 1151 0.71 0.08
20F nn 5638 285 19F 2867 885 1697 0.61 0.05
19F 1176 | 5353 285 18F 3276 1002 | 2173 | 055 0.03
18F | 1176 | 5068 | 285 17F | 3644 | 1094 | 2596 | 051 002
17F 1176 4783 285 16F 4044 1203 2981 0.49 0.01
16F 1235 4495 288
15F 4606 1297 3348 0.48 0.01
15F 1248 4205 290
14F 4883 1365 3682 0.44 0.01
14F 1248 3915 290
13F 5148 1388 3984 0.42 0.01
13F 1248 3625 290
12F 5460 1425 4262 0.39 0.01
12F 1248 3335 290
1F 5805 1488 4490 0.38 0.01
1F 1284 3043 293
pp 1299 2748 295 10F 6384 1541 4698 0.37 0.01
oF 1299 2453 295 9F 6671 1589 4923 0.36 0.01
oF 1299 2158 295 8F 7002 1633 5096 0.35 0.01
7F 1299 1863 295 7F 7456 1684 5323 0.34 0.01
oF 1364 1565 208 6F 8150 1752 5506 0.33 0.01
5F 1380 1265 300 5F 9302 1818 5763 0.30 0.01
AF 1380 965 300 4F 9996 1896 5965 0.31 0.01
3F 1380 665 300 3F 11063 2026 6130 0.33 0.01
2F 1672 345 320 2F 14135 | 2368 6278 0.35 0.01
1F 1672 0 345 1F 25030 | 3043 6411 0.41 0.01
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#8-3 EEL L VET AR X B Y=NS @)

) 5= E1RIE | F28I% | FE3RIE Qc Qy K2/K1 K3/K1
(m) (ton) (t/cm) (t/cm) (t/cm) (t) (t)

PR 3.40 239.5 622.0 622.0 622.0 448 341.2 1.000 1.000
P1 2.60 2069 | 14438 | 14438 | 14438 83.9 639.7 1.000 1.000
R 2.95 967.1 16783 | 1183.9| 1005.1 130.6 568.7 0.705 0.599
32 295| 12856 | 20303 | 12526 859.4 177.2| 11305 0.617 0.423
31 295 | 13137 | 25080 | 14192 922.9 2424 | 15984 0.566 0.368
30 295| 13816 | 29096 | 15418 906.6 307.7 | 2095.0 0.530 0.312
29 295 | 13242 | 31297 | 15595 790.0 354.3 | 2485.8 0.498 0.252
28 295 | 13921 33398 | 15734 649.7 4010 | 28757 0.471 0.195
27 295 | 13242 | 35337 | 15985 512.2 4476 | 32489 0.452 0.145
26 295 | 13956 | 37460 | 1646.7 418.1 4905 | 3581.4 0.440 0.112
25 295| 13324 | 3867.8| 16578 352.6 5185 | 3796.9 0.429 0.091
24 295 | 14002 | 40344 | 1683.0 312.5 546.4 | 4009.5 0.417 0.077
23 295 | 13324 | 41622| 17337 289.4 5744 | 42285 0.417 0.070
22 295 | 14002 | 43005| 17938 270.1 6005 | 44359 0.417 0.063
21 295 | 13324 | 43949 | 18196 248.7 619.2 | 4582.9 0.414 0.057
20 295 | 14002 | 45323 | 18599 233.0 637.8 | 47287 0.410 0.051
19 295 | 13324 | 46316| 19016 224.3 656.5 | 4875.0 0.411 0.048
18 295 | 14005 | 47815| 19544 221.1 673.3 | 5008.2 0.409 0.046
17 295 | 1333.0| 49530| 20354 222.0 688.2 | 51299 0.411 0.045
16 295 | 14152 | 51585 | 2126.0 224.2 703.1 5251.1 0.412 0.043
15 295| 13519 | 52723 | 21653 222.5 716.2 | 53525 0.411 0.042
14 295 | 14196 | 54024 | 2199.8 2176 7292 | 54498 0.407 0.040
13 295 | 13519 | 55299 | 2227.6 2115 7404 | 55295 0.403 0.038
12 295 | 14196 | 56994 | 2256.0 207.3 751.6 | 5605.3 0.396 0.036
11 295 | 13502 | 58255 | 2280.8 207.8 762.8 | 5680.4 0.392 0.036
10 295 | 14214 | 60145 | 23223 2145 7740 | 5756.3 0.386 0.036
9 295| 13584 | 61497 | 23585 228.5 7852 | 5832.9 0.384 0.037
8 295 | 14670 | 6373.1 2414.3 252.6 796.4 | 5911.3 0.379 0.040
7 295| 13993 | 65359 | 24697 290.7 807.5 | 5990.2 0.378 0.044
6 295 | 14704 | 68194 | 25668 354.9 818.7 | 6070.8 0.376 0.052
5 295 | 14075 | 71152 | 27027 468.6 8299 | 6151.9 0.380 0.066
4 295 | 1475.1 7616.3 | 2988.0 726.2 839.3 | 6205.7 0.392 0.095
3 325 | 1421.1 82229 | 36393 | 13434 8486 | 61955 0.443 0.163
2 485 | 2007.8| 74735 | 44046 | 25656 856.0 | 5939.6 0.589 0.343
1 6.95 | 3697.8 | 15662.2 | 15662.2 | 15662.2 | 1009.0 | 7690.3 1.000 1.000
B1 6.00 | 10304.3 | 100935 | 9183.7| 87805 | 43200 | 96000 0.910 0.870
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F&8-4 EEHS L VET AR (Y B Y=EW @)

R ) BEE | F1RIME | £2RIE | F3@IHE Qc Qy K2/K1 K3/K1
(m) (ton) (t/cm) (t/cm) (t/cm) (1) ()
PR 3.40 2395 | 15198 | 15198 | 15198 43.1 335.4 1.000 1.000
P1 2.60 2069 | 2559.4 | 25594 | 25594 80.8 628.2 1.000 1.000
R 2.95 967.1 1464.9 949 .4 611.6 125.7 930.2 0.648 0.418
32 295 | 12856 | 17522 | 10196 633.6 1705 | 12975 0.582 0.362
31 295 | 13137 | 22083 | 1207.0 738.8 2333 | 17843 0.547 0.335
30 295 | 13816 | 25704 | 13673 817.8 296.2 | 22728 0.532 0.318
29 295 | 13242 | 27969 | 14614 847.9 3410 | 26239 0.523 0.303
28 295 | 13921 2994 1 1543.3 875.2 385.9 | 29665 0.515 0.292
27 295 | 13242 | 3173.1 1610.5 883.7 4308 | 33073 0.508 0.278
26 295 | 13956 | 3403.6 | 1696.2 898.8 4721 3629.7 0.498 0.264
25 295 | 13324 | 35272| 17363 876.4 4990 | 38509 0.492 0.248
24 295 | 14002 | 36680 1780.7 853.3 5259 | 4076.8 0.485 0.233
23 295 | 13324 | 237785| 18356 853.7 552.9 | 4308.8 0.486 0.226
22 295 | 14002 | 3888.1 1889.3 845.1 578.0 | 45305 0.486 0.217
21 295 | 13324 | 3991.2| 19117 798.7 595.9 | 4690.7 0.479 0.200
20 295 | 14002 | 4095.1 1943.8 755.1 6139 | 4847.6 0.475 0.184
19 295 | 13324 | 41835| 19739 713.2 631.8 | 5002.1 0.472 0.170
18 295 | 14005 | 43544 | 2013.0 680.2 648.0 | 5138.0 0.462 0.156
17 295 | 13330 | 44542 | 204138 656.1 662.4 | 52586 0.458 0.147
16 295 | 14152 | 45574 | 2076.4 640.1 676.7 | 5376.9 0.456 0.140
15 295 | 13519 | 46548 | 21059 626.4 689.3 | 5478.9 0.452 0.135
14 295 | 14196 | 47769 | 21435 621.8 701.8 | 5582.7 0.449 0.130
13 295 | 13519 | 48844 | 21786 621.5 7126 | 5671.7 0.446 0.127
12 295 | 14196 | 50375| 22176 626.4 7234 | 57598 0.440 0.124
11 295| 13502 | 51858 | 2256.1 639.8 7342 | 58494 0.435 0.123
10 295 | 14214 | 53987 | 23186 667.1 7449 | 5937.6 0.429 0.124
9 295 | 13584 | 55522 | 23770 704.9 755.7 | 6019.9 0.428 0.127
8 295 | 1467.0| 5777.1 2453.6 768.5 766.5 |  6099.0 0.425 0.133
7 295 | 13993 | 5956.3| 2526.3 873.1 7772 | 61795 0.424 0.147
6 295 | 14704 | 63106 | 2640.1 1035.8 788.0 | 6257.0 0.418 0.164
5 295 | 14075 | 66289 | 27954 | 12690 7988 | 6318.8 0.422 0.191
4 295 | 1475.1 72378 | 31103 | 16628 807.8 | 6318.2 0.430 0.230
3 325 | 14211 80130 | 36277 | 2171.2 816.7 | 6211.3 0.453 0.271
2 485 | 2007.8| 72807 | 41023 | 2651.0 8239 | 6156.2 0.563 0.364
1 6.95 | 3697.8 | 21527.7 | 196526 | 127299 971.1 7000.0 0.913 0.591
B1 6.00 | 10304.3 | 11612.9 | 10714.3 | 10266.2 | 4320.0 | 9600.0 0.923 0.884
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