ベンチマークテスト・ステップ８　理論的手法
Grflt12sx1-v15.f

Grflt12sz1-v13を改良し、面震源に加えて点震源でも中村-宮武関数（NM関数）が代入可能とする。NM関数の入力に、
slipNM(m)、Vm(m/s)、および、tr(s)を追加した。下はベンチマークテストT41の入力例。
[image: image6.png]From SUBROUTINE Mivatake:

td,tb = 0.0530516477 0.0881771229

b,c,ar,eps = 0.243383653 0.170525015 0.161328248 0.0769268957
Firal Slip of N & M Slip Function= 0.999349106

Skip computation of static terms?

Enter 0 for NO (Exact, but slow. Use for surface fault)

Enter 1 for YES (Fast, but approximate. Effective for burined fault)
1

Skip computation of dynamic terms?
Enter 0 for N0 (Use for normal condition)
Enter 1 for YES (Use, when output static terms only)

0

From HKQWHI:

Please choose the following combinations of integrands
0: Regular (= Dyramic Integrand - Static Integrand)
1: Dynamic (= Dynamic Integrand)

2: Static (= Static Integrand, checking purpose only)

(Enter 1, if the fault is deep. It is faster.)

1

Output Dynamic Integrands?

Enter 0 for No (Regular)

Enter 1 for YES (Checking Purpose Only)
0

Use Dynamic Distribution of Gaussian Points on Fault?
Enter 0 for No (Regular. Num. of Points are fixed)
Enter 1 for YES (Faster, but may lose accuracy)

0




⇒各小断層のM0を与えているので、slipNM(m)は不要で、修正の必要あり。
Grflt12sx1-v16.f

V15を改良し、面震源に加えて点震源でも中村-宮武関数（NM関数）が代入可能とする。NM関数の入力に、
VmperSlip(1/s)、および、tr(s)を追加した。ここで、VmperSlipは最終すべりで基準化したVm（NM関数の最大すべり速度）である。
下はベンチマークテストT41の入力例。
[image: image2.emf]Number of Time WindowsInterval Time (s)Slip Velocity Func.(Rectangular=0; Triangle=1; Exponetial=2; Gaussian=3; Nakamura & Miyatake =4)fmax (Hz; only for Nakamura & Miyatake)dtN (sec; dt only for Nakamura & Miyatake)slip (m; only for Nakamura & Miyatake)tr(s; only for Nakamura & Miyatake)

1 0 4 6 0.005 5.168 0.6666

Time Window Number1st Half Rise Time (s)2nd Half Rise Time (s)

1 0.1 0

Source Data Pattern (=1: Original  (ex. grflt12s.f), =2: Time Window Matrix (Displacement: m), =3: Time Window Matrix (Seismic Moment: Nm)

3

1st Time Window  

M0 (Nm) Strike 1 Strike 2 Strike 3 Strike 4 Strike 5 Strike 6 Strike 7 Strike 8

1 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

2 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

3 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

4 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

Rake (deg)Strike 1 Strike 2 Strike 3 Strike 4 Strike 5 Strike 6 Strike 7 Strike 8

1 180 180 180 180 180 180 180 180

2 180 180 180 180 180 180 180 180

3 180 180 180 180 180 180 180 180

4 180 180 180 180 180 180 180 180
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すべり関数
同様にベンチマークテストT81の入力例を示す。
[image: image4.emf] *** Data for Delta Time, Duration, and Minimum Period ***

Delta Time (sec)Number of Time (must be Power of 2)

0.16 256 40.96   

Minimum Period (sec)Imaginary Omega for Phinney's method

0.32 0 3.125   

 *** MEDIUM DATA ***

NL (NUMBER OF LAYERS)Use of Const. Q of Futterman (1962) (Yes=1, No=0: Valid only for Q const)Reference Frequency (Hz)(Note: Frequency-Dependent Q; Qp(f) = Qp0 x f ** Qpf & Qs(f) = Qs0 x f ** Qsf)

1 0 0.16

Layer Numberdensity(t/m3)Vp(m/s) Qp0 Qpf Vs(m/s) Qs0 Qsf Thichness(m) G(N/m2)

2 2.9 6800 510 0.69 4000 300 0.69 0 4.640E+10

 *** Seimic Fault Parameters  ***

Length (m)Width (m) Num. of Sub-Fault along LengthNum. of Sub-Fault along WidthNumber of Gaussian Points per Sub-Fault (from 1=1x1 up to =6->6x6)

1 1 1 1 1

Start Time of Rupture (sec)Strike (deg)Dip (deg) Vr (m/s) dtr (s; =dW/2Vr from Irikura(1984) for random rupte time) random number for dtr (integer) M0(Nm) sM0(Nm) 面積(km2)

0 0 90 2900 0 1 3.550E+19 3.550E+19 150

Location of Hypocenter: X(m)Y(m) Z(m) (Note: X->North, Y->East, Z->Down)  

154775 96617 41117.52 SMGAの⑤ 小断層(km2) 16.66667L=W(km) 4.0824829

Location of Fault Origin: X(m)Y(m) Z(m) (Note: X->North, Y->East, Z->Down) 小断層(m2) 16666.67L=W(m) 4082.4829 41117.52

154775 96617 41117.52 SMGAの⑤

Number of Time WindowsInterval Time (s)Slip Velocity Func.(Rectangular=0; Triangle=1; Exponetial=2; Gaussian=3; Nakamura & Miyatake =4)fmax (Hz; only for Nakamura & Miyatake)dtN (sec; dt only for Nakamura & Miyatake)VmperSslip (1/s; Normalized Vm only for Nakamura & Miyatake)tr(s; only for Nakamura & Miyatake) Slip(m) Vm(m/s)

1 0 4 6 0.005 4.085686 2.114 5.1 20.837

Time Window Number1st Half Rise Time (s)2nd Half Rise Time (s)

1 0.1 0

Source Data Pattern (=1: Original  (ex. grflt12s.f), =2: Time Window Matrix (Displacement: m), =3: Time Window Matrix (Seismic Moment: Nm)

3

1st Time Window

M0 (Nm) Strike 1

1 3.51E+19

Rake (deg)Strike 1

1 0


Grflt12sx1-v16Q.f

ベンチマークテストステップ８に対応するため、V16を改良して、振動数依存のQ値で1Hz以下で頭打ちとなるようにした。具体的にはプログラム末のQ値関数で、
c ***  Vs of Attenuating Medium ***

      Function FuncVSc(OM,L)

      if(OMR.eq.0.d0)then

        QSe=QS(L)

        FuncVSc=VS(L)*DCMPLX(1.D0,-0.5D0/QSe)

      else

        freq=dreal(om)/pi2

        if(IFQ.eq.0)then

          QSe=QS(L)*freq**FS(L)

          if(QSe.le.QS(L))QSe=QS(L)

          FuncVSc=VS(L)*DCMPLX(1.D0,-0.5D0/QSe)

        else

          FuncVSc=VS(L)*(1.d0+dlog(OMR/pi2/RFQ)/(pi*QS(L))

     *                  -DCMPLX(0.D0,0.5D0/QS(L)))

        end if

      end if
として、１文を追加した。FuncVPcも全く同様である。
計算手順例（入力データ：T81-in.csv：震源層のみ半無限一様地盤、観測点URM）
1 phs3sQx-v3.exeを起動、T81-in.csvを入力⇒表面波の位相速度計算（波数積分の極点）
2 grflt12sx1-v16Q.exeを起動、T81-in.csvを入力⇒以下に倣い、静的項はスキップし、動的項のみ計算
[image: image1.emf]Number of Time WindowsInterval Time (s)Slip Velocity Func.(Rectangular=0; Triangle=1; Exponetial=2; Gaussian=3; Nakamura & Miyatake =4)fmax (Hz; only for Nakamura & Miyatake)dtN (sec; dt only for Nakamura & Miyatake)slip (m; only for Nakamura & Miyatake)Vm (m/s; only for Nakamura & Miyatake)tr(s; only for Nakamura & Miyatake)

1 0 4 6 0.02 1 5.168 0.6666

Time Window Number1st Half Rise Time (s)2nd Half Rise Time (s)

1 0.1 0

Source Data Pattern (=1: Original  (ex. grflt12s.f), =2: Time Window Matrix (Displacement: m), =3: Time Window Matrix (Seismic Moment: Nm)

3

1st Time Window  

M0 (Nm) Strike 1 Strike 2 Strike 3 Strike 4 Strike 5 Strike 6 Strike 7 Strike 8

1 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

2 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

3 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

4 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16 3.24E+16

Rake (deg)Strike 1 Strike 2 Strike 3 Strike 4 Strike 5 Strike 6 Strike 7 Strike 8

1 180 180 180 180 180 180 180 180

2 180 180 180 180 180 180 180 180

3 180 180 180 180 180 180 180 180

4 180 180 180 180 180 180 180 180


[image: image5.png]Data from INDAT (For More Detail, Please see fort.10)

Enter Irput File Name for “srflt12sx1-in.csv”
t81-in.csv
dt,nt= 0.16 256










3 grfftspx.exeを起動、フーリエ逆変換（フィルターあり）で波形計算
