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Development of Estimation Tools for Earthquake Ground Motion

Shigeki SENNA and Hiroyuki FUJIIWARA

“Disaster Prevention System Reseach Department,
National Research Institute for Earth Science and Disaster Prevention, Japan
senna@hbosai.go.jp, fujiwara@bosai.go.jp

Abstract

Recently, the number of analysis cases has increased according to the earthquake ground motion estimation of
a local government and national projects, etc. However, it is not in the situation in which the earthquake ground
motion estimation results can be examined enough in still a lot of laboratories and private companies. The tools are
development for the efficiency improvement of the setting though the system that calculates the earthquake ground
motion estimation and the earthquake ground motion by the distance attenuation relationship system (1) and the hybrid
method system (2) is being developed by NIED as for it. The process of the investigation can be shortened in using the
above-mentioned system. This research material executed the development of an easier, more comprehensible GUI tool
of the software shown in the above-mentioned. | want the researcher, the engineer, and the student, etc. to use it.

Key words : Attenuation relations, Software, Analysis system
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2.4.

MAP LOG JSHIS
15 12
JSHIS FLT
2
#FLT1

# JLON,JLAT,WLON,WLAT,DEP
135.68040,34.41960,135.67756,34.42288,4000.0000
135.05380,34.27050,135.05102,34.27378,4000.0000
135.01860,34.37250,135.01582,34.37577,15000.0000
135.51990,34.49180,135.51708,34.49507,15000.0000
#FLT2

# JLON,JLAT,WLON,WLAT,DEP
135.68040,34.41960,135.67756,34.42288,4000.0000
135.51990,34.49180,135.51708,34.49507,15000.0000
135.64520,34.52160,135.64236,34.52487,4000.0000
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|C:¥Program Files¥f_took¥fault_param_make¥etc_data¥n_city_latlon_pop.csy
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gui_atte250.INI
NIED

bitikei_color2.csv cpt
gui_atte250.INI

Windows7 64bit C:¥Program Files
C:¥Program Files x86

B o R R A o R o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

[CptFiles]

AmpCpt=C:¥Program Files¥f_tool¥gui_att¥cpt¥CPT_COMMON_Z_AV.cpt

VelCpt=C:¥Program Files¥f tool¥gui_att¥cpt¥CPT_COMMON_S XX.cpt

PrbCpt=C:¥Program Files¥f_tool¥gui_att¥cpt¥jyoken.cpt

ElvCpt=C:¥Program Files¥f tool¥gui_att¥cpt¥topo.cpt

PopCpt=C:¥Program Files¥f_tool¥gui_att¥cpt¥population.cpt

AvsCpt=C:¥Program Files¥f tool¥gui_att¥cpt¥seis_s_velocity.cpt

MtgCsv=C:¥Program Files¥f_tool¥gui_att¥cpt¥bitikei_color.csv

[Stations]

FileName=.¥sta_file¥sample.csv

[AmpFiles1000]

AmpVer=2

FileOrFolder=0

AmpFile=C:¥Program Files¥f_tool¥gui_att¥Z_JAPAN-AMP-VS400.csv

[AmpFiles250]

AmpVer=2

FileOrFolder=1

AmpFile=C:¥Program Files¥f_tool¥gui_att¥Z-V2-JAPAN-AMP-VS400_M250
[DrawRange]

DrawRangeFIg=0

DrawRangeDist=50

DrawRangeSWLat=0

DrawRangeSWLon=0

DrawRangeNELat=0

DrawRangeNELon=0

[Parameter]

FaultName=

FaultNumber=

FaultMw=-6.8

CaseName=

LineNum=1

CorP=1
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Line_1 LonSurf=138.4917
Line_1 LatSurf=35.5517
Line_1 _DepU=3
Line_1 Length=32
Line_1_Width=18.7
Line_1 Strike=62
Line_1_Dip=30
Line_1 MainOrSub=0
[ParameterFile]
FileName=
*khkkhkkhkkhkkhkkhkhhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkhkkhhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkhkhhhkhkhhhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkhkhkhhhhkikiixkx

[Parameter]
CorP

kkhkhkkhkkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhirrhhhhhhhhhkhkhhhkhihkhiihhrrhhhhhhhkhkhhhhhhiriihikiiriiirihhikihikikikik

[Parameter]
FaultName=TEMP1
FaultNumber=00000
FaultMw=-6.8
CaseName=CASEO1
LineNum=1

CorP=1

Line_1 LonSurf=138.4917
Line_1 LatSurf=35.5517
Line_1 DepU=3

Line_1 Length=32
Line_1 Width=18.7
Line_ 1 Strike=62
Line_1 Dip=30

Line_1 MainOrSub=0

kkhkhkkkhkhhhhkhkhkkkhkhkhkhkhkhkhkhkhiirhhhhhhhhkhhkhhhhkhihkhiihirrhhhhhhhkhkhhhhhkhiriikikiiriihirihikhkiikikikikk

*hkkhkhkhkhkhhkhkhhhkhkhhhkhhhhkhkhhhkhhrhkhkhhhkhhhkhkhhhhkhhhhkhrdhkrhhhkhrkhhhhkhhrhkhhhhhrihhhihiiix

[Parameter]
FaultName=FP6210
FaultNumber=62101
FaultMw=-8
CaseName=AMIYA
LineNum=3

CorP=2

Point_1 Code=62101
Point_1_Mw=-7.6
Point_1_Depth=30

75



Point_1 ElemNum=142
Point_1 Comments=miyagi-al
Point_2 Code=62102
Point 2 Mw=-7.4
Point_2_Depth=30
Point_ 2 _ElemNum=90
Point_2_Comments=miyagi-a2
Point_3 Code=62103

Point_3 Mw=-7.8

Point_3 Depth=20

Point_3 ElemNum=408
Point_3_Comments=miyagi-b

B o R o R e R R o R R R S R o R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

= EAEEFA LSS T Y )

B

IR cFEEF L — KRI85 . MFER S EER
v BRHL—-AES(T I O BEFEES

HSA=R0p 1 imiA0d  J-SHISEERI74 LEEAY  J-SHISZFLEHE SREIFILE
fEean | emees ‘ = ‘ MR ‘ =5 ‘{E%ﬁgg} | EEADE |
S EFEEL. 52— Atz UL {EIL, T B S R R R S SRR

v FREE D) ISR SR T IR
 PIREHER X ) 5B
O HRERERE {20 1T uF

R ath ZOIEE
f* ThmAwira " 250mA<isa
ERD3{) B TR S EOER
* GRUSTAL " INTRA " INTER & IRERESG | | ¢ BESERE
wEse PO wmesm few wEEENa(n) | | ¢ EEEERe0E
Mitma = _ BHEE T I R TEE
OV a T2 [OASED & SETSL :
HRFFETEL = BB
= ¢ ke
@S- 2zt ‘ = D T | = @ ] R ‘ ;‘3 NlED
= if B IR & Ef B £ = Il EF & & b FE & str ikeE dipfl *
GEE/HEBIME) | (BEAFBMFE) | ERE X (GL-km) Ckm) Ckm) [ [
i 23.3917 ] 32 7 B2 20 1]
2 1
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2
1311
13.1.2
2
5
LTE_SPC_100F_SONEKYURYO_0,1 FP6210_AMIYA,3,-8.0
104010,-6.8,1

62101,-7.6,30.0,142,miyagi-al

= ARSI LD Ty L

Ko —87p EEAY)  J-SHISIER 7AW J-SHISZ7{LENE SEEIFr1LE
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spazgiEE ‘ = ‘ W ‘ il || R ‘ 2FEAOS ‘
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EROa(T 1EIESEE TR ODER SR ETOER
¥ GRUSTAL (" INTRA (" INTER ~OSEERESIGN || ¢ EEHESI1GH
wEEE [0 wmes [T ( EESSER® | O EESEN200)
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= il =S
D iS5 — Stz b ‘ = DHh[E T ‘ = @ B’ ‘ _.r"a MN:IE_Q
[ = L= FEE = =1 7] strike dipf *
(EE/AFNF) | (BEAENMZE) | LHEEFE FGL-kn) Chim) Ckm) [ (]
1 35,3517 3 a2 18.7 B2 an i}

77



= BT D s TN )

HoA—R0p ERIAY)  J-SHISEER P r iRl JSHISZrILBAE BEFFID
fLBUsm | e ‘ B ‘ WFEE ‘ e ‘ e, ‘ BEADE ‘
LS EIEEL, 1ITA— Sy LI T ICEYET. S TERsE oh S SRR OTE
HFEE S EERl L — KRS 58S, EEE SR & PR TR SR R T LR
o o C PREHE T 2 TR (B
e A LD O HREEEERE— 20 TS E
i Tkmxyisa i 280mzdyisa
=F A teE s iR EEEROER
 GRUSTAL (" INTRA (" INTER * ISIEER G | | ¢ EEEESGR
HEEs ’621017 R FP&210 - I@Ezﬁﬁ'ﬁﬁg(“ﬂ) - EEE"’EEQEQED
Rla = _ BB T SRR OMEE
MaiBE. BiE) | T2 |AMIA = SEERL :
BRI = A
= a1l =S
@S Aza b ‘ = HE TR ‘ = @ & I ‘ _-T?NIED
EffE - F i ma R
Chwd 38 & B i) (GL-km)
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4.1
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5.1 Vs 600(m/s)

(1999)V
0.00(CRUSTAL)
log PGV =0.58M,, +0.0038D +| —0.02(INTRA) |~1.29—log(X +0.0028-10°%" ) 0.002X
0.12(INTER)
Vs 600(m/s) PGV
Vs 400m/s
5.2
2 1 (2006) 0
(2005) 10) 1
(1994)5) (1999) 7
Vs=600m/s
(2006) R
logR = 2.367 — 0.852log AVS,,
(1994) R
logR =1.83-0.66log AVS,,
5.3
(2005)

| =2.002+2.603-log(PGV )—0.213- {log(PGV )}’ +0.344
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(1999)

5.4

| =2.68+1.72-log(PGV )+0.21

(2003)
logV, = (- 4.021x10°® x X, +9.905x10"° )x (H —30)
V, = max{L.0,(R/300)*™ x10°°
Xy (km) (km) H
X, 5-1 11
V, 30km
(1999) Vv, V,
5 1
[©N] 45.50 42.00 41.00 40.10 39.20 37.70
[TE] 153.00 146.80 144.65 144.30 144.20 143.80
[©N] 36.55 35.80 33.80 29.00 24.00
[TE] 143.25 142.40 141.90 143.00 143.50
(2006)
oy | 428¥107°x X,y x(H ~30) (X, <75km)
M=) 321x10%x(H-30) (X, >75km)
X, (km)
X s 5-2
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5 2

[ N] 45.90 44.30 43.60 42.60 39.30 37.20 36.10
[TE] | 150.00 146.90 145.00 141.20 141.00 140.10 138.70

[©N] 34.10 31.00 36.20 35.30 35.30 34.90 33.40
[TE] | 139.70 139.90 136.90 13490 133.70 132.00 131.60

[ N] 31.50 29.50 27.90 24.50 24.50
[TE] | 130.80 129.70 128.30 124.00 122.00

5.5
5 4 3 3
S 600m/sec
51
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7 .J-SHIS
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10.

10.1
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S4 S3
M2 M3

S1 S4

S2 S3

S1 S4

S2 S3

10.2

10 2

S2 S3

S3 S4

S3 S4

S3 S4

S3 5S4
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M2 M3
M3

M2 M3
M3

M1 M4
M4

M1 M4
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M2 S2

M2 S1
M1 S2
M1 S1

10.3 Dip

10 3 Dip

Dip

M3 S3
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M3 S4

M4 S3

M4 S4

10.4 Dip
1.3

10 4 Dip
M2 S2
M2 s1
M1 S2

M1 S1
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10.5

S4

S3

M3
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M2 M3

S2

M2

S3



S3

S4

S4

S4

S3

S3 S4

S1 S4

11.

11.1

S3 M3
S4 M3
S4 M3
S3 M4
S3 M4

S4

S4

Dip

Strike Dip

M4

M4

Dip
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M3 M4
S2

M2 M3
S1

M3 M4
S1

M1l M4
S2

M3 M4
S2

M1 M4

M3 M4

M2

M2

M2

M1

M1

S1

S1

S2

S3

S1

S3

S2

M1

M1

Dip



Dip = 90
Strike Dip
XY

11.2

11.3

100

100
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13680137.00 137.50 13800

13818
3730 i

3730

3700 3700

36.50 3650

-0 1 3621
13680137.00 137.50 {3800 13818

20Chm3

0 10 20 30 40 50 60 70 80 BO 100 110 120 130 140 130 180 250¢kine)
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37.30 T

13818
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20Ckm?
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136.80137.00 137.50 138.16
20Ckm)
0O 10 20 30 40 50 60 7O 80 8O0 100 110 120 130 140 150 180 250(kined
136.80137.00 137.50 138.00 138.16
3730 r r h 37.30

3700 a7.00

3850 38.90

ey 73821
136.00137.00 13750 {3800 138.16

20Ckm)

0O 10 20 30 40 50 60 7O 80 8O0 100 110 120 130 140 150 180 250(kined

12 4 (Vs=400m/s)

115



13.

J-SHIS http://www.j-shis.bosai.go.jp/

13.1
13.1.1
J-SHIS

F9303_CASE1l.csv
#
#VER.=1.0
# DATE = 2007-09-18
#

FO9303_FUTAHINACS 1

909303 -7.3 2

1 130.79344 32.73892 0.00000 0.00000 3 52.0 16 216.0 60
2 130.47306 32.36298 0.00000 0.00000 3 32.0 16 236.1 60

B .CsV
1-4 #
1
Mjma Mw -
7
[km]
[km] [km] [<] [<]
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4 Aki and Richards (1980)

DIP=0
180
13.1.2
J-SHIS
FP6210_MIYA.csv
#
#
#VER.=1.0
#DATE=2007-04-15
#

FP6210_AMIYA,3,-8.0
62101,-7.6,30.0,142,miyagi-al
1,141.834,38.587,141.830,38.590,43.9
2,141.876,38.575,141.872,38.578,42.7
3,141.918,38.563,141.914,38.566,41.5
4,141.959,38.551,141.955,38.554,40.3
5,142.001,38.539,141.997,38.542,39.1

-~ .CSV
1 4 #
5 1
6 : Mjma Mw -
7 , Mjma Mw -, ;
8 X-1

7 , :

[km]

X 7 2
X+1
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13.1.3 J-SHIS Z_AMP-**** cgv
J-SHIS http://www.j-shis.bosai.go.jp/
J-SHIS
1) J-SHIS ()
2)
1 2 3 <77 csv
s & - Y = ‘_, > 13 1 1
13 1 1
1 1-1 Z
1-2 1 JAPAN
2 2-1 AMP
3 3-1 (VS400)
3-2
3-3 1 2 1
Z_ JAPAN-AMP-VS400_ 250 4928.csv
1 JAPAN
2 1 3-3
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3)

ceyos ceyos 1
6 200 000 CSV
ceyrs
4)
# VER. = X.Y Y
5)
# DATE = YYYY-MM-DD YYYY M2 DD
6)
# UPDATED
# YYYY-MM-DD 1
# YYYY-MM-DD 2
7)
CSv
12 1 2
12 1 2
01 MESHCODE 4 (250m)
02 JLON 4 (250m)
03 JLAT 4 (250m)
04 WLON 4 (250m)
05 WLAT 4 (250m)
06 JCODE
07 HEIGHT ()
09 AVS (2005) 3om S n/s
10 ARV (2006)
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# DATE = 2004-04-23

#
#

8)

9)

13 1 3

13 1 2

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
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# UPDATED
#  2004-04-23
#

# MESHCODE,JLON, JLAT,WLON,WLAT,JCODE,HEIGHT,AVS,ARV
3654000000N,136.0000000, 36.0000000,135.9971200, 36.0031100, 1,1.000,500,1.000000

10)

MESHCODE
JLON
JLAT
WLON
WLAT
JCODE
HEIGHT
AVS

ARV

13.2

XXXXXX

%11lc
%11.8F
%11.8F
%11.8F
%11.8F
%2d
%8.3f
%3.0F
%9.6F

http://www.j-shis.bosai.go.jp/

(J-SHIS

S_KLIST_MAP-****_csv)

J-SHIS

13.2.1 MAP
MAP

1) J-SHIS
2)

121

2

3

2) 9

Ccsv



cc_33 cc 33 13 2 1

13 2 1
1-1 )
1
1-2
1-3 KLIST
2 2-1 MAP)
3
S_F000101_KLIST-MAP-CASE1.csv
3)
# (VER.)
(DATE) “<# AREA”” # 1
“<# DATA” # 1
CcsV <y 1
CcsV
13-2-2
13 2 3
4)
# VER. = X.Y X Y
5)
# DATE = YYYY-MM-DD YYYY w2 DD 2
6)
# UPDATED
# YYYY-MM-DD 1
# YYYY-MM-DD 2
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)

““# AREA>” # 1
“<# DATA>” # 1
13 2 2 (# AREA)
01 JLON
02 JLAT
03 WLON
04 WLAT
4

13 2 3 (# DATA)
01 MESHCODE 3 250m 1
02 JLON
03 JLAT
04 WLON
05 WLAT
06 BV (cm/sec) 2
07 EB S (m/sec) 2
08 AMP 2
09 SV (cm/sec) 2
10 Sl 2
11 DPOP
12 NPOP
13 V5L 5 (cm/sec)
14 P5LL 5
15 P5LU 5
16 V5U 5 (cm/sec)
17 P5UL 5
18 P5UU 5
19 V6L 6 (cm/sec)
20 P6LL 6
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21 P6LU 6
22 Veu 6 (cm/sec)
23 P6UL 6
24 P6UU 6
25 V70 7 (cm/sec)
26 P70L 7
27 P70U 7
1 MESHCODE J-SHIS
2 "NaN” Vs=400(m/s)
8)
# VER. = 1.0
# DATE = 2008-04-01
#
# UPDATED
#
#
# AREA

# JLON,JLAT,WLON,WLAT

135.9500000,35.7160000,135.9471000,35.7191400
135.9500000,38.3150000,135.9469900,38.3178300
138.7500000,38.3150000,138.7467400,38.3179100
138.7500000,38.3150000,138.7467400,38.3179100

# DATA

#MESHCODE,, JLON, JLAT ,WLON, WLAT,BV,EB,AMP, SV, SI ,DPOP,NPOP, V5L ,PSLL,P5LU,V5U,P5SUL, PSUU,V
6L,P6LL,P6LU,V6U,P6UL,P6UU,V70,P70L,P70U

56000000N, 135.95000000,35.71666000,135.94710000,35.71980000,1.8216,400,1.0510,1.9145,
3.1651,24.000,20.000,8.1024,-9999,1.990,0.2174,-9999,0.053,0.0000,-9999,0.000,0.0000,
-9999,0.000,0.0000,-9999,0.000

9

C
MESHCODE %s
JLON %.8F
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JLAT %.8f

WLON %.8F
WLAT %.8F
BV %.4F
EB %d
AMP %6 .4F
SV %.4F
sI %6 4F
DPOP %.3F
NPOP %.3F
V5L %.4F
P5LL %.3F
P5LU %.3f
V5U . 4F
P5UL %.3F
P5UU . 3F
V6L %.4F
P6LL %.3F
P6LU %.3f
VU . 4F
P6UL %.3F
P6UU . 3F
V70 %.4F
P70L %.3F
pP70U %.3f
13.2.2 FAULT J-SHIS S_KLIST_FAULT****_csy
FAULT
1) J-SHIS ()
( )
1 1 1 2) 11
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2)

2 3 <=7 csv
13 2 4
13 2 4
1-1 )
1
1-2
1-3 KLIST)
2 FAULT)
1
3 2
1 2
S_F000101 KLIST-FAULT-CASE1.csv 1
S_F000101 KLIST-FAULT-CASE1 F1.csv
3)
coyrn coyrn
Csv “H7
4)
# VER. = X.Y X
5)
# DATE = YYYY-MM-DD YYYY MM 2 DD
6)
# UPDATED
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# YYYY-MM-DD 1
# YYYY-MM-DD 2
7
““# FTL>” # 1
““# FLT> # 1
Csv o7 1
13 2 5
13 2 6
13 2 5 (# FTL)
01 JLON
02 JLAT
03 WLON
04 WLAT
05 DEP GL-my 1
1 (GL-m)=0m
1
2 “NaN”
13 2 6 (# FLT)
01 JLON
02 JLAT
03 WLON
04 WLAT
05 DEP (GL-m)
4
1 1
# FLT # FLT
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8)

”," 13 2 7
13 2 7

01 %6C
02 %.1f
03 %
04 ( ) %s

9)

13 2 8
13 2 8
01 thd
02 %.6F
03 %.6F
04 %.6F
05 %.6F
06 (km) %.1F
07 (km) %.1F
08 (km) %.1F
09 ) %.1F
10 ) %.1F
13 2 7 13 2 8
# PRM

10)

# VER. = 1.0

# DATE = 2008-04-01

#
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# UPDATED

#

# FTL

# JLON,JLAT,WLON,WLAT,DEP
137.315220,36.833310,137.312240,36.836620,0.0000
137.133300,36.583310,137.130190,36.586610,0.0000

# FLT

# JLON,JLAT,WLON,WLAT,DEP
137.276510,36.851410,137.279820,36.848100,4000.0000
137.094720,36.601430,137.098030,36.604740,4000.0000
136.944300,36.671420,136.940990,36.674730,20000.0000
137.126120,36.921540,137.122810,36.924850,20000.0000
# PRM

909601,-6.5,1, F9601_IZUMI
1,130.441170,32.139410,130.438880,32.142839,3.0,22.0,18.0,227.6,45.0

11)
C

JLON %.6F

JLAT %.6F

WLON %.6F

WLAT %.6F

DEP %.6F
13.3 GMT

13.3.1

13.3.2 2
13.3.1

(2002 2005 5 12), 13), 14), 15)

129



Geom_ID, ,R,G,B

1,  ,160,80,0
2, 128,96,0

3, ,80,80,0

4, 254,0,0

5, 254,160,160

6, 254,0,254

7, 254,88,32

8, 254,152,48

9, 254,192,128

10, 205,254,128

11, ,144,240,0

12, 254,254,208

13, 0,254,128

14, ,0,0,254

15, 160,254,254
16, 254,208,64
17,  ,254,254,0

18, 176,176,0
19, 208,160,254

20, 144,144,254

21, 112,112,112

22, ,176,176,176
23, ,0,171,254
24, ,224,224,224

13.3.2

GMT The Generic Mapping Tools .cpt
GMT

# cpt file created by: C:¥GMT¥bin¥makecpt.exe -Cseis -1 -T0/100/10
# COLOR_MODEL =RGB

130



0 0 72 250 0.001 72 250
0.001 O 220 250 10 220 250
10 208 139 20 208 139
20 189 255 12 30 189 255 12
30 255 255 40 255 255 0
40 255 221 50 255 221 0
50 255 144 70 255 144 0
70 246 0 100 246 0 0
B 255 255 255
F 246 0 0
N 125 125 125
13.4
CD-ROM
sample_data sample_niigata.csv
9 6
, ,PGV(cm/s), , No.
,37.2408,138.9272,37.0408,5.9,4
,37.2675,138.8644,35.6869,6.5,4
,37.3189,139.0181,34.1099,5.7,4
,37.3236,138.8931,32.2391,6.3,4
N1G020,37.2302,138.9652,28.7061,5.5,1
,37.2333,138.9667,28.7061,5.2,4
,37.35,139.0667,28.5446,5.5,4
NIGH11,37.1697,138.7472,26.6406,5.6,2
1
2 9.3 No.
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6000000000000 00DODODODO (statgreen, greenscale)d 0 O 0O

6.1 STATGREEN
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5

6.2 Greenscale
6.2.1
6.2.2
6.2.3
6.2.4

6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.35 1
6.3.6

SOIL.DAT  cerreerrreermentnmetnantn e 133
STATION.DAT  crrrrrerrnenenenaentnanrenanerenaaeeneenaeenn 134
FAULT-PARAM.DAT  crerreerrenermmnmnmnnrnenneane 135
PHASE.DAT  crerrrrrreenmmnenmetnaetn et 137

STATION.DAT  cverrerrertiiniiiiiii e 138
FAULT-PARAM.DAT  «irrrrrrrerrririiiniiiiin. 138
ELEMENT-PARAM.DAT  ccevrereerrrreraneienns 140

(1998) 145
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6.1 STATGREEN

statgreen

DVD STG_sample_programs¥sample_param

SOIL-LAYER.DAT (6.1.1 )
STATION.DAT (6.1.2 )
FAULT-PARAM.DAT (6.1.3 )
ELEMENT-PARAM.DAT (6.1.4 )
PHASE.DAT (6.1.5 )

6.1.1 SOIL.DAT
SOIL.DAT
1 2
GL-m
1-1-1
Vs m/s S
Ro g/cm3
Q Q
1-1-2
No
X X
Y Y
1
2
3
-1
0
SOIL.DAT

# SOIL-LAYER.DAT
# SOIL-PARAM(Vs,R0,Qs)
1 600 1.95 100

2 1000 2.05 100

31300 2.20 100

133




41600 2.30 100

51900 2.35 100

6 2100 2.40 100

7 2900 2.55 100

8 3400 2.70 100

# LAYER-DEPTH(GL-m)

100 385.0 660.1 1100.6 1432.7 2617.0 3980.9 5504.2
210 275.7 472.6 787.9 1166.1 2449.2 4008.0 5491.0
320 164.2 281.5 469.2 873.7 2268.0 4022.1 5452.4
43070.8 121.3 202.2 595.6 2069.3 4007.4 5403.2
54020.134.557.5351.3 1798.9 3956.1 5302.1
650 8.414.3 23.9 164.7 1634.7 3833.3 5249.2
7609.6 16.4 27.4 66.4 1453.1 3767.7 5172.6

XY XY
GMS
6.1.2 STATION.DAT
1-2
STATION No.
m

1 37.00417 138.50625 0.0 SAS000001.dat
2 37.01250 138.50625 0.0 SAS000002.dat
3 37.02083 138.50625 0.0 SAS000003.dat
4 37.02917 138.50625 0.0 SAS000004.dat
5 37.03750 138.50625 0.0 SAS000005.dat

134




6.1.3 FAULT-PARAM.DAT

1-3
Ela
Elo
Ed GL-m
GL-m
Sf Hz
sec
PpPq glem?
Psb g/cm3
S Bpg km/sec S
S Bpg km/sec S
MOs N m
oS Mpa
Fmax Hz
Q Al Q=Al* A2 A3 Hz
Q A2 Q=A4 A3 Hz
Q A3
Q A4
km
km
m
N/m2
km/s
sec
# FAULT-PARAM.DAT
37.272717 #ELEMETN-CENTER-LATITUDE
138.898899 # ELEMENT-CENTER-LONGITUDE
10244.000 # ELEMENT-CENTER-DEPTH(GL-m)
37.280197 # DES-LATITUDE
138.866920 # DES-LONGITUDE
13644.0 # DES-DEPTH(GL-m)
120 # SAMPLING-FREQUENCY(Hz)
60 # SAMPLING-TIME(sec)
2.7 # ELEMENT-DENSITY(g/cm3)
2.7 # SEISMIC-BEDROCK-DENSITY(g/cm3)
3.4 # ELEMENT-SWAVE-VELOCITY(m/sec)

3.4 # SEISMIC-BEDROCK-SWAVE-VELOSITY(m/sec)
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8.546e16 # ELEMENT-MOMENT(MOs)

2.64E07 # ELEMENT-STRESS-DROP(MPA)
0.4384 # RADIATION-PATTERN
6.0 # FMAX
4.0 #M
100.0 # Q-VALUE(A1) Q = Al * f(Hz)?"A2( A3 <f(Hz) )
0.69 # Q-VALUE(A2) Q = A4( A3 > f(Hz) )
1.0 # Q-VALUE(A3)
100.0 # Q-VALUE(A4)
# green scale param
2.0 #L
2.0 #W
0.6712 # Ds
3.23E10 # myu
2.5 #Vr
0.0 # offset
#
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6.1.4 (PHASE.DAT)
1-5

[ ] [m]

1.424388
2.938328
3.127211
-2.663537
0.334236
2.074836
2.128528
2.521443
-2.335245
1.039335
0.076895
1.630721
1.063689
-0.378916
1.669265
2.938136
-2.836695
0.421103
1.646637
-1.119683
0.126178

6.1.5

(@)

> [/statgreen STATION.DAT FAULT-PARAM.DAT SOIL.DAT PHASE.DAT 100

200

100 200
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6.2 Greenscale

Greenscale
¥STG_sample_programs¥sample_param
3

STATION.DAT
FAULT-PARAM.DAT
ELEMENT-PARAM.DAT

DVD

6.2.1 STATION.DAT
STATION.DAT Statgreen
6.2-1
6.2-1
STATION No.
m
1 37.00417 138.50625 0.0 SAS000001.dat
2 37.01250 138.50625 0.0 SAS000002.dat
3 37.02083 138.50625 0.0 SAS000003.dat
4 37.02917 138.50625 0.0 SAS000004.dat
5 37.03750 138.50625 0.0 SAS000005.dat
6.2.2 FAULT-PARAM.DAT
FAULT-PARAM.DAT statgreen 6.2-2
6.2-2
Ela
Elo
Ed GL-m
GL-m
Sf Hz
sec
PP g/cm3
Psb g/cms3
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S Bpg km/sec S

S Bpg km/sec S

MOs

os
Fmax
Q Al Q=Al1* A2 A3 Hz
Q A2 Q=A4 A3 Hz
Q A3
Q A4

Sec

# FAULT-PARAM.DAT
37.272717
138.898899
10244.000
37.280197
138.866920

13644.0
120

60

2.7

2.7

3.4

3.4
8.546e16
2.64E07
0.4384
6.0

4.0
100.0
0.69

1.0
100.0

#ELEMETN-CENTER-LATITUDE

# ELEMENT-CENTER-LONGITUDE

# ELEMENT-CENTER-DEPTH(GL-m)

# DES-LATITUDE

# DES-LONGITUDE

# DES-DEPTH(GL-m)

# SAMPLING-FREQUENCY (Hz)

# SAMPLING-TIME(sec)

# ELEMENT-DENSITY(g/cm3)

# SEISMIC-BEDROCK-DENSITY(g/cm3)
# ELEMENT-SWAVE-VELOCITY (m/sec)
# SEISMIC-BEDROCK-SWAVE-VELOSITY(m/sec)
# ELEMENT-MOMENT(MOs)

# ELEMENT-STRESS-DROP(MPA)

# RADIATION-PATTERN

# EMAX

#M

# Q-VALUE(A1) Q = Al * f(H2)*A2( A3 <f(Hz) )
# Q-VALUE(A2) Q = A4( A3 > f(Hz) )

# Q-VALUE(A3)

# Q-VALUE(A4)

# green scale param
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2.0 #L

2.0 #W
0.6712 # Ds
3.23E10 # myu
2.5 # Vr
0.0 # offset
#
#
6.2.3 ELEMENT-PARAM.DAT
ELEMENT-PARAM.DAT 1
6.2-3
6.2-3
ELEMENT No.
GL-m
MPa
sec
1 37.351864 139.003385 3447.022 0.500 0.330 3.68982
2 37.344475 138.996903 3447.022 0.500 0.330 3.49111
3 37.337085 138.990421 3447.022 0.500 0.330 3.31645
4 37.329695 138.983939  3447.022 0.500 0.330 3.16979
5 37.322305 138.977457 3447.022 0.500 0.330 3.05518
6.2.4
(@]

> [greenscale SAS staion.dat elem_param.dat fault_param.dat log.dat HP 1.0 1
100 200
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statgreen  greenscale

"NO"

(@)

"HP”

SAS

»Lp”

“NO,,

100 200

nShiftFlg

nShiftFlg

1

> /greenscale SAS staion.dat elem_param.dat fault_param.dat log.dat HP 1.0 1

100 200
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6.3

6.3.1
(1998)
Boore (1983) Irikura (1986) w?
Dpq
Vpq
6.3.2
(Aki and Richsrds,1980)
S u(t)
u(t)=(F/azpp°r)ufV & t-r(£) p1dS (&) 1)
F S (radiation pattern) p
S VI<S] VIS 1] 4
S($) @ @
Mo (t) = #[VIE t=r (&) BldS (&) 2)
VIS 1] ¢ S
T(S) )
Mo () = #[VIt=r(£)/ BT (£)ldS (£) ©)

S Boore(1983)
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F Mg, (27 F)° 1
Azp, Bl 1+ (F11,,) \/“(f / fmaqu)m

iexp{_&}xz ’ppqﬂpq
rpq Q(f)ﬁpq psbﬂsb

qu(f):

(4)

pqg qu(f)
ppq ﬁpq
MOPq fmaqu m I’pq
Q( f) Q psb ﬂsb
MOPq fCPq
Mo g = #pqL oW Dpg
. 1
7/16)6 o
Fopa = ( ) B - (5)
Jr Mo,
o :7_77 HpqDpg
"o 16 v LoaWoq ¥
/upq(:ppq ﬁpq) O'pq
6.3.3
S
Maimapg Rpqg (1994a)
S
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6.3.4
6.3.2

(1)
)
®3)
(4)

[(t_ta)/(tb _ta)]2 (ta StStb)
E(t) =1 (t <t<t)
expl-(N10)(t—t)/(t, ~)]] |(t, <t<t,)

log[t, (sec) —t, (sec)] = 0.229M ,,,, —1.112
log[t, (sec) —t,(sec)] = 0.433M ;,, —1.936
log[t, (sec) —t.(sec)] = 0.778logr,, —0.34

(1989)
log M, (dyne-cm)—16.2
mAp = 15
6.3.3
)
5

Acc.(gal)
(=]

Time(sec)
6.1
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(6)

(M

6.3.2



635 1

S 6.1.3
T
9 A
N o
(V]
<
T T I
30 40 50
Time(sec)
6.2 1
6.3.6 (1998)
(1998)
Dpq
Vg (1998)
(p,9) MOpq(w)
M (a)) _ #LW;D,,
°r (MHj ol oy,,) 1+ jolag,)
\% 2o 2 LW, @
prq — _Pa _ Pq , a)qu — _ﬂ , Z’pq — S
qu IUqu Z’Pq 7
wWCS H
S opq Apq
(p,q) Mopg(w)
Mos(w) Fpa(w)
D 1+jolo.)?
qu((t)) — pq ( .l cs) (9)

Ds (1+j ol )1+ jol wg,,)
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(1998)

(10)

opq ol

U, (w)=abcu,(w) (®-0)

U, (@) = Vabdu (@) (@) (11)

(a=b=c=n, d=1)

U (@)= 1°6,@) (0-0)

(12)
Uy (@) =nuy(@) (@ - x)
(1998) wald and Somerville(1995)
0.067 4
(1998)
2 3

a b
A= 4rp? \/ZZ (2q0 pq)’ (13)

p=1 g=1
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Fpa(w)
D (1+jolo,)’ r ®
F — pq cs _s_ _ 14
) =5 @ olag, )0 joloy) 0 )T 2Qﬂ(Irs )| 9
6.3 6.4
300 - DT=0.01 AMAX=211.78
3% "
g 100 |
v _ i
< 200
'300 | | | I I | | | | 1
0 10 20 30 40 50 60 70 80 90 100
Time(sec)
6.3
20 _ DT=0.01 VMAX=12,48
E 10
2410 A
'20 | | I | | I | ] 1

|
0O 10 20 30 40 50 60 70 8 90 100

Time(sec)

6.4

147



gogdadgd

BB TR ER Y — 3, EEOBEE () Z30E L, RERENOFRIzB
T FREOFRC, BRI & fRF TSRS Y — AT, BT, <
DY —VBARICHEBNTSE L LIS a2 Bl L2 b0 TF

1) Aki, K. (1957): Space and time spectra of stationary stochastic waves, with special reference to
microtremors, Bull. Earthg. Res. Inst., 35, 415-456.

2) Aoi, S. and H. Fujiwara (1999): 3D Finite-Difference Method using discontinuous grids,
Bull.Seism. Soc. Am., 89, 918-930.

3) Boatwright, J. (1988) : The seismic radiation from composite models of faulting, Bull. Seism.
Soc. Am., 78, 489-508.

4) Dalguer L.A, K. Irikura, J. Riera, and H. C. Chiu (2001): Fault Dynamic Rupture Simulation of
the Hypocenter area of the Thrust Fault of the 1999 Chi-Chi (Taiwan) Earthquake,Geophysical
Research Letters, April 1,vol. 28, no. 7, 1327-1330.

5) W —5 - VeI (1998) « WilE DIV R & B8 L 7o BRIV EE A RRIE IS
K HERE TR, HAREFA G R CE, 509, 49-60.

6) H —5 - PO - RG] - BENE — - AR 32(2000) ¢ REEHAY U — o BAEIEIC
£ % 1923 4 RAHHIEE (MIMAT.9) O JRIGREE B A M, H AR EE A1 1 R im SC2E L 530,
53-62.

7) W 5 - O - (R - A (2001) ¢ BB OFE—ERT RV EEE T A DR
TE S DR L ~L & AERBRAVETE A BIEIC X 2 5RERE) T O 7 8 O RRIEETE O £
TL, ARG Rim U4, 545, 51-62.

8) Das, S. and B. V. Kostrov (1986): Fracture of a single asperity on a finite fault, Earthquake
Source Mechanics, Maurice Ewing Volume 6, American Geophysical Union, 91-96.

9) Geller, R.J. (1976): Scaling relations for earthquake source parameters and magnitudes,
Bull.Seism. Soc. Am., 66, 1501-1523.

10) Graves, W. Robert (1996): Simulating Seismic Wave Propagation in 3D Elastic Media Using
Staggered-Grid Finite Differences, Bull. Seis. Soc. Am., 86, pp.1091-1106.

11) Haskell, N. A.(1960) : Crustal reflection of plane SH waves, J. Geophys. Res., 65, 4147-4150.

12) Hisada, Y. (1995):An efficient method for computing Green’s functions for a layered
half-spacewith sources and receivers at close depth (part2), Bull. Seis. Soc. Am., 85,
pp.1080-1093.

13) HEE A2 B S R B A2 (2009) © BRIETE 2 R E L 7o R O iR E) T ik
(Tvoe) ) (FRk 21 4F 12 A 21 HekED).

14) wZ=pE - 22)1 =H0(1999) : Wifg & A 7 K OHUE St & B 8 U 7o e RO EE « e Rl o
FEEERESN. A ARE S SME R SUR S, 5 523 5. pp.63-70.

15) pEA 1 - F2)11 =RB(2003) : AA2EZ xR L UIzE EHAEff iz 25 < Mg o2 S
BB OREE, AAHE TR CE F£3%, F3 5

16) HEE AW FEHEE AT - MR A Z 5 25(2007) @ [4[E 2 8L U 72 R Eh I ) R

He
&

148



17) FRIFURAT f(2005) : A 2 5t 4 & U 7 e R am H0 MU= B I XERC T IE Ot Bk
B B JE I JE B 275 =

18) Fali B - )1 =AR(1994) : E THYEIFR VA AI v I~ Ay —=2 7 AARE
GLURNH 22 MM EE) L R P T A pp.23-34.

19) Matsuoka, M. and S. Midorikawa (1994) : GIS-BASED SEISMIC HAZARD MAPPING
USING THE DIGITAL LAND INFORMATION, % 9 [8] H AHIFE T2 R P v A 1994

20) F)I =B « AR —ME - FPARARSE (1999) @ FHAIEEE & BRGYTREE S L OHIESHR S O
AR & DORMR, Ml & 2R SC8E . Vol.1, pp.51-56.

21) WATHEZ (1990) : H ARFIS 3 L O D BAMIKIZE Z 2FEMEO~ 7 =F 2 — N & Hli
BE— AL FORMR, MR, 528, 543 %, pp.257-265.

22) faffl B35, fh(2005) : A AREMIE « HEEIEA v o~y TEF L7 fif#lg 015 S
WOREE AT OHEE . TR CHE No.794/1-72, pp.239-251, 2005.7.

23) A — I « BRI ZRE < ST REBLIN AR T OIRER LRI HE D < HUBR IR BT & Hulk O Yy S
W OBIMR, HOARHIE T2 imsCE, Vol.6, No.l, pp.11-22, 2006.

24) BEAR— M - B =R - TR OTRE TSI IS < HIEEBhR SRR X 2 IR EHEE A,
MR 22 25 S, No.7, pp.214-246, 2005.

25) RN, Fal] B 5(2003) : KA 2 xf5: & L7- i - R 34H 250m A v v =~
v T OMEE, 5 27 [BIHUE TPpF s R ikl U3, 1D50, 4p, CD-ROM, 2003.

26) A ANINFFITAL(2002) : E I - AT O X L~ o T OREGE L K-NET, KiK-net BH| 50
R, B 1L B EAME TR R T A pp.47-52.

27) ERVINFFIL, R EE, A1, BA)INE—, HIHIESR : B ARREHIE - k555 A
v avy TOME, TR SUE, No.759/1-67, pp.213-232,2004.

28) EAMANFEIL, #ARE 5 (2005) : HUJZ - HAR /3% 250m A v 22~ » IOV T, HARM
B LHAKE-2005 FEHELE.

29) kR 17 FEEBREORIE A v ¥ 2 gty — %  MEEA SRRt v ¥ —
(2007)

149



ERERERN

GUI

(J-SHIS)
GUI

GUI

150



354

DVD ROM

GUI_make_param

GUI_attenuation

attenuation_sample_data

F9303_CASE1L.csv,

make_param_sample_data

F9303_CASEL.csv

STG_sample_programs

FP6210_MIYA.csv



GUI_attenuation

GUI_make_param GUI_attenuation Setup.exe
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