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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⸗♦ꜟ  

⌐╟╢

M  = (log L  + 2.9) / 0.6

log M 0 = 1.17 M  + 10.72

M w = (log M 0 - 9.1) / 1.5

Smodel = SSmodel_seg

Ds = 7/16ה(M 0 / R
3
), R = (Smodel / p)

1/2

D  = M 0 / (mהSmodel)

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

₈ ₉

≤2km─ ™

⌐ ≠ↄ

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

Smodel_seg = L model_seg Wmodel_seg

Smodel_seg ─1.5 ⌐ ∂≡

D seg = M 0seg / (m Smodel_seg)

A  = 2.46×10
10

×(M 0×10
7
)
1/3

 Sa [km
2
] Sa = pr

2
, r = (7p/4)ה{ M 0 / (AהR)}הb2

 sa [MPa] sa = Dsa = 7/16הM 0 / (r
(Rה2

☿◓ⱷfi♩  Sa [km
2
] Smodel_seg ⌐ ∂≡

∆═╡  D a [m] D a = gDהD seg, gD = 2.0

ⱷfi♩ Mכ⸗ 0a [Nm] M 0a = mהD aהSa

 Sa1 [km
2
] Sa1 = Sa(2/3)ה ╕√│ Sa1 = Sa

 sa1 [MPa] sa1 = sa

∆═╡  D a1 [m] D a1 = (g1 / Sgi
3
Dה( a ╕√│ D a1 = D a

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 12× 10 12× 10 16× 14

 Sa2 [km
2
] Sa2 = Sa / 3 ╕√│₈⌂⇔₉

 sa2 [MPa] sa2 = sa ╕√│₈⌂⇔₉

∆═╡  D a2 [m] D a2 = (g2 / Sgi
3
Dה( a ╕√│₈⌂⇔₉

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 8× 8 8× 8 12× 10

 Sb [km
2
] Sb = Smodel - Sa

 sb [MPa] sb = (D b / Wb)ה(p
1/2

 / D a)הrהSgi
saה3

∆═╡  D b [m] D b = M 0b / (mהSb)

ⱷfi♩ Mכ⸗ 0b [Nm] M 0b = M 0 - M 0a

↕ L  [km] 59

 M 7.8

 Ds [MPa] 4.4

∆═╡  D  [m] 1.93

⸗♦ꜟ  [°N] 36.553 36.553

ⱷfi♩ Mכ⸗ 0 [Nm] 6.73E+19

M ♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ w 7.2

⸗♦ꜟ  Smodel [km
2
] 1116

 d [ ] 35.0 35.0

∆═╡  l [ ] 90 90

⸗♦ꜟ  [°E] 138.043 138.043

 q [ ] 33.7 33.7

35.0

90

33.7

⸗♦ꜟ ↕ L model [km] 31 62

⸗♦ꜟ  Wmodel [km] 18 18

⸗♦ꜟ ↕ H s [km] 4 4

⸗♦ꜟ ↕  H d [km] 15 15

4

15

31

18

☿◓ⱷfi♩ ∆═╡  D seg [m] 1.93 1.93

꜠ⱬꜟ A  [Nm/s
2
] 2.16E+19

⸗♦ꜟ  Smodel_seg [km
2
] 558 1116

☿◓ⱷfi♩ ⱷfi♩ Mכ⸗ 0seg [Nm] 3.37E+19 6.73E+19

558

3.37E+19

1.93

▪
☻
Ɑ
ꜞ

♥

348.3

14.1

174.1 348.3

3.87 3.87

2.10E+19 4.20E+19

174.1

3.87

2.10E+19

▪
☻
Ɑ
ꜞ

♥

2

58.0 116.1

14.1 14.1

3.03 3.03

▪
☻
Ɑ
ꜞ

♥

1

116.1 232.2

14.1 14.1

4.28 4.28

116.1

14.1

4.28

58.0

14.1

3.03

383.9 767.7

2.1 2.9

1.06 1.06

1.27E+19 2.53E+19

383.9

2.1

1.06

1.27E+19  
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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⸗♦ꜟ  
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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⌐ ≠ↄ ⸗♦ꜟ  

⌐╟╢

M  = (log L  + 2.9) / 0.6

log M 0 = 1.17 M  + 10.72

M w = (log M 0 - 9.1) / 1.5

Smodel = SSmodel_seg

Ds = 7/16ה(M 0 / R
3
), R = (Smodel / p)

1/2

D  = M 0 / (mהSmodel)

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

₈ ₉

≤2km─ ™

⌐ ≠ↄ

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

Smodel_seg = L model_seg Wmodel_seg

Smodel_seg ─1.5 ⌐ ∂≡

D seg = M 0seg / (m Smodel_seg)

A  = 2.46×10
10

×(M 0×10
7
)
1/3

 Sa [km
2
] Sa = pr

2
, r = (7p/4)ה{ M 0 / (AהR)}הb2

 sa [MPa] sa = Dsa = 7/16הM 0 / (r
(Rה2

☿◓ⱷfi♩  Sa [km
2
] Smodel_seg ⌐ ∂≡

∆═╡  D a [m] D a = gDהD seg, gD = 2.0

ⱷfi♩ Mכ⸗ 0a [Nm] M 0a = mהD aהSa

 Sa1 [km
2
] Sa1 = Sa(2/3)ה ╕√│ Sa1 = Sa

 sa1 [MPa] sa1 = sa

∆═╡  D a1 [m] D a1 = (g1 / Sgi
3
Dה( a ╕√│ D a1 = D a

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 12× 10 8× 10 10× 10

 Sa2 [km
2
] Sa2 = Sa / 3 ╕√│₈⌂⇔₉

 sa2 [MPa] sa2 = sa ╕√│₈⌂⇔₉

∆═╡  D a2 [m] D a2 = (g2 / Sgi
3
Dה( a ╕√│₈⌂⇔₉

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼          

 Sb [km
2
] Sb = Smodel - Sa

 sb [MPa] sb = (D b / Wb)ה(p
1/2

 / D a)הrהSgi
saה3

∆═╡  D b [m] D b = M 0b / (mהSb)

ⱷfi♩ Mכ⸗ 0b [Nm] M 0b = M 0 - M 0a

226.0 180.3

1.7 1.7

0.90 0.80

6.35E+18 4.53E+18

129.9

1.3

0.68

2.77E+18

▪
☻
Ɑ
ꜞ

♥

2

  

  

  

 

 

 

▪
☻
Ɑ
ꜞ

♥

1

127.2 101.4

13.6 13.6

4.12 3.68

▪
☻
Ɑ
ꜞ

♥

301.7

13.6

127.2 101.4

4.12 3.68

1.63E+19 1.16E+19

73.1

3.12

7.12E+18

73.1

13.6

3.12

☿◓ⱷfi♩ ∆═╡  D seg [m] 2.06 1.84

꜠ⱬꜟ A  [Nm/s
2
] 1.94E+19

1.56

⸗♦ꜟ  Smodel_seg [km
2
] 353.2 281.7

☿◓ⱷfi♩ ⱷfi♩ Mכ⸗ 0seg [Nm] 2.27E+19 1.62E+19

203.0

9.89E+18

⸗♦ꜟ ↕ L model [km] 20 16

⸗♦ꜟ  Wmodel [km] 18 18

12

18

⸗♦ꜟ ↕ H s [km] 2 2

⸗♦ꜟ ↕  H d [km] 15 15

2

15

 d [ ] 30/60 30/60

∆═╡  l [ ] 90 90

⸗♦ꜟ  [°E] 137.994 137.937

 q [ ] 343.7 18.9

137.932

2.0

30/60

90

⸗♦ꜟ  [°N] 36.364 36.645

ⱷfi♩ Mכ⸗ 0 [Nm] 4.88E+19

M ♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ w 7.1

⸗♦ꜟ  Smodel [km
2
] 837.9

36.537

↕ L  [km] 50

 M 7.7

 Ds [MPa] 4.9

∆═╡  D  [m] 1.86

 

 

 

 

 

 

 

 

 

▪☻Ɑꜞ♥▫≤ ─   
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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⸗♦ꜟ  

⌐╟╢

M  = (log L  + 2.9) / 0.6

log M 0 = 1.17 M  + 10.72

M w = (log M 0 - 9.1) / 1.5

Smodel = SSmodel_seg

Ds = 3.1 (Fujii and Matsu'ura, 2000)

D  = M 0 / (mהSmodel)

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

₈ ∏╣ ₉

≤2km─ ™

⌐ ≠ↄ

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

Smodel_seg = L model_seg Wmodel_seg

Smodel_seg ─1.5 ⌐ ∂≡

D seg = M 0seg / (m Smodel_seg)

A  = 4pr Dsa b
2

 Sa [km
2
] Sa = 0.22 Smodel

 sa [MPa] sa = Dsa = (Smodel / Sa) Ds

☿◓ⱷfi♩  Sa [km
2
] Smodel_seg ⌐ ∂≡

∆═╡  D a [m] D a = gDהD seg, gD = 2.0

ⱷfi♩ Mכ⸗ 0a [Nm] M 0a = mהD aהSa

 Sa1 [km
2
] Sa1 = Sa(2/3)ה ╕√│ Sa1 = Sa

 sa1 [MPa] sa1 = sa

∆═╡  D a1 [m] D a1 = (g1 / Sgi
3
Dה( a ╕√│ D a1 = D a

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 4× 4 2× 4 8× 6

 Sa2 [km
2
] Sa2 = Sa / 3 ╕√│₈⌂⇔₉

 sa2 [MPa] sa2 = sa ╕√│₈⌂⇔₉

∆═╡  D a2 [m] D a2 = (g2 / Sgi
3
Dה( a ╕√│₈⌂⇔₉

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼       6× 4

 Sb [km
2
] Sb = Smodel - Sa

 sb [MPa] sb = (D b / Wb)ה(p
1/2

 / D a)הrהSgi
saה3

∆═╡  D b [m] D b = M 0b / (mהSb)

ⱷfi♩ Mכ⸗ 0b [Nm] M 0b = M 0 - M 0a

57.3 263.6

2.0 3.1

1.09 2.33

1.94E+18 1.92E+19

40.1

1.7

0.91

1.14E+18

▪
☻
Ɑ
ꜞ

♥

2

 24.8

 14.1

 5.08

 

 

 

▪
☻
Ɑ
ꜞ

♥

1

16.2 49.6

14.1 14.1

3.02 7.19

▪
☻
Ɑ
ꜞ

♥

101.8

14.1

16.2 74.4

3.02 6.48

1.53E+18 1.50E+19

11.3

2.53

8.92E+17

11.3

14.1

2.53

☿◓ⱷfi♩ ∆═╡  D seg [m] 1.51 3.24

꜠ⱬꜟ A  [Nm/s
2
] 1.17E+19

1.26

⸗♦ꜟ  Smodel_seg [km
2
] 73.5 338.0

☿◓ⱷfi♩ ⱷfi♩ Mכ⸗ 0seg [Nm] 3.47E+18 3.42E+19

51.4

2.03E+18

⸗♦ꜟ ↕ L model [km] 8 34

⸗♦ꜟ  Wmodel [km] 10 10

6

10

⸗♦ꜟ ↕ H s [km] 3 3

⸗♦ꜟ ↕  H d [km] 10 10

3

10

 d [ ] 70.0 70.0

∆═╡  l [ ] 0 0

⸗♦ꜟ  [°E] 138.164 138.063

 q [ ] 304.6 339.2

138.094

330.9

70.0

0

⸗♦ꜟ  [°N] 35.986 36.070

ⱷfi♩ Mכ⸗ 0 [Nm] 3.97E+19

M ♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ w 7.0

⸗♦ꜟ  Smodel [km
2
] 462.9

36.025

↕ L  [km] 45

 M 7.6

 Ds [MPa] 3.1

∆═╡  D  [m] 2.75

 

   β ⸗♦ꜟ⅜ ⌐ ╠⌂™╟℮⌐∆╢√╘⁸ ─ ╩ ⇔√ 

    ≢│ ⸗♦ꜟ ↕╩ 3km≤⇔≡™╢⁹ 3☿◓ⱷfi♩─ɨb Ⱥɨ≤ ⇔√⁹ 

 

 

 

 

 

 

 

 

▪☻Ɑꜞ♥▫≤ ─   
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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⸗♦ꜟ  

⌐╟╢

M  = (log L  + 2.9) / 0.6

log M 0 = 1.17 M  + 10.72

M w = (log M 0 - 9.1) / 1.5

Smodel = SSmodel_seg

Ds = 7/16ה(M 0 / R
3
), R = (Smodel / p)

1/2

D  = M 0 / (mהSmodel)

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

₈ ∏╣ ₉

≤2km─ ™

⌐ ≠ↄ

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

Smodel_seg = L model_seg Wmodel_seg

Smodel_seg ─1.5 ⌐ ∂≡

D seg = M 0seg / (m Smodel_seg)

A  = 2.46×10
10

×(M 0×10
7
)
1/3

 Sa [km
2
] Sa = pr

2
, r = (7p/4)ה{ M 0 / (AהR)}הb

2

 sa [MPa] sa = Dsa = 7/16הM 0 / (r
(Rה2

☿◓ⱷfi♩  Sa [km
2
] Smodel_seg ⌐ ∂≡

∆═╡  D a [m] D a = gDהD seg, gD = 2.0

ⱷfi♩ Mכ⸗ 0a [Nm] M 0a = mהD aהSa

 Sa1 [km
2
] Sa1 = Sa(2/3)ה ╕√│ Sa1 = Sa

 sa1 [MPa] sa1 = sa

∆═╡  D a1 [m] D a1 = (g1 / Sgi
3
Dה( a ╕√│ D a1 = D a

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 4× 6 4× 6 12× 10

 Sa2 [km
2
] Sa2 = Sa / 3 ╕√│₈⌂⇔₉

 sa2 [MPa] sa2 = sa ╕√│₈⌂⇔₉

∆═╡  D a2 [m] D a2 = (g2 / Sgi
3
Dה( a ╕√│₈⌂⇔₉

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼          

 Sb [km
2
] Sb = Smodel - Sa

 sb [MPa] sb = (D b / Wb)ה(p
1/2

 / D a)הrהSgi
saה3

∆═╡  D b [m] D b = M 0b / (mהSb)

ⱷfi♩ Mכ⸗ 0b [Nm] M 0b = M 0 - M 0a

↕ L  [km] 33

 M 7.4

 Ds [MPa] 5.2

∆═╡  D  [m] 1.48

⸗♦ꜟ  [°N] 36.079 36.007

ⱷfi♩ Mכ⸗ 0 [Nm] 2.17E+19

M ♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ w 6.8

⸗♦ꜟ  Smodel [km
2
] 470.8

36.056

 d [ ] 70.0 70.0

∆═╡  l [ ] 0 0

⸗♦ꜟ  [°E] 138.049 138.131

 q [ ] 116.0 141.2

138.106

157.7

70.0

0

⸗♦ꜟ ↕ L model [km] 6 24

⸗♦ꜟ  Wmodel [km] 14 14

6

14

⸗♦ꜟ ↕ H s [km] 2 2

⸗♦ꜟ ↕  H d [km] 15 15

2

15

☿◓ⱷfi♩ ∆═╡  D seg [m] 0.78 1.75

꜠ⱬꜟ A  [Nm/s
2
] 1.48E+19

0.78

⸗♦ꜟ  Smodel_seg [km
2
] 67.4 336

☿◓ⱷfi♩ ⱷfi♩ Mכ⸗ 0seg [Nm] 1.65E+18 1.84E+19

67.4

1.65E+18

▪
☻
Ɑ
ꜞ

♥

1

26.1 130.1

13.4 13.4

1.57 3.51

▪
☻
Ɑ
ꜞ

♥

182.3

13.4

26.1 130.1

1.57 3.51

1.28E+18 1.42E+19

26.1

1.57

1.28E+18

26.1

13.4

1.57

▪
☻
Ɑ
ꜞ

♥

2

  

  

  

 

 

 

41.3 205.9

0.7 1.8

0.29 0.65

3.73E+17 4.15E+18

41.3

0.7

0.29

3.73E+17  
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╩ ⇔√ ◦♫ꜞ○  

 

─√╘─ Ɽꜝⱷכ♃ 2016 ⸗♦ꜟ  

⌐╟╢

M  = (log L  + 2.9) / 0.6

log M 0 = 1.17 M  + 10.72

M w = (log M 0 - 9.1) / 1.5

Smodel = SSmodel_seg

Ds = 7/16ה(M 0 / R
3
), R = (Smodel / p)

1/2

D  = M 0 / (mהSmodel)

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

⌐ ≠ↄ

₈ ₉

≤2km─ ™

⌐ ≠ↄ

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

₈꜠◦Ⱨ₉─ ▬ ─ ⌐ ℮

Smodel_seg = L model_seg Wmodel_seg

Smodel_seg ─1.5 ⌐ ∂≡

D seg = M 0seg / (m Smodel_seg)

A  = 2.46×10
10

×(M 0×10
7
)
1/3

 Sa [km
2
] Sa = pr

2
, r = (7p/4)ה{ M 0 / (AהR)}הb2

 sa [MPa] sa = Dsa = 7/16הM 0 / (r
(Rה2

☿◓ⱷfi♩  Sa [km
2
] Smodel_seg ⌐ ∂≡

∆═╡  D a [m] D a = gDהD seg, gD = 2.0

ⱷfi♩ Mכ⸗ 0a [Nm] M 0a = mהD aהSa

 Sa1 [km
2
] Sa1 = Sa(2/3)ה ╕√│ Sa1 = Sa

 sa1 [MPa] sa1 = sa

∆═╡  D a1 [m] D a1 = (g1 / Sgi
3
Dה( a ╕√│ D a1 = D a

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼ 6× 10 12× 10 8× 10

 Sa2 [km
2
] Sa2 = Sa / 3 ╕√│₈⌂⇔₉

 sa2 [MPa] sa2 = sa ╕√│₈⌂⇔₉

∆═╡  D a2 [m] D a2 = (g2 / Sgi
3
Dה( a ╕√│₈⌂⇔₉

 [km
2
] 2kmⱷ♇◦ꜙ◘▬☼          

 Sb [km
2
] Sb = Smodel - Sa

 sb [MPa] sb = (D b / Wb)ה(p
1/2

 / D a)הrהSgi
saה3

∆═╡  D b [m] D b = M 0b / (mהSb)

ⱷfi♩ Mכ⸗ 0b [Nm] M 0b = M 0 - M 0a

↕ L  [km] 48

 M 7.6

 Ds [MPa] 4.3

∆═╡  D  [m] 1.65

⸗♦ꜟ  [°N] 35.828 35.551

ⱷfi♩ Mכ⸗ 0 [Nm] 4.50E+19

M ♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ w 7.0

⸗♦ꜟ  Smodel [km
2
] 871.7

35.755

 d [ ] 45.0 45.0

∆═╡  l [ ] 90 90

⸗♦ꜟ  [°E] 138.260 138.415

 q [ ] 137.5 205.1

138.343

164.0

45.0

90

⸗♦ꜟ ↕ L model [km] 12 16

⸗♦ꜟ  Wmodel [km] 22 22

26

22

⸗♦ꜟ ↕ H s [km] 4 4

⸗♦ꜟ ↕  H d [km] 15 15

4

15

☿◓ⱷfi♩ ∆═╡  D seg [m] 1.34 1.50

꜠ⱬꜟ A  [Nm/s
2
] 1.89E+19

1.91

⸗♦ꜟ  Smodel_seg [km
2
] 203.0 254.9

☿◓ⱷfi♩ ⱷfi♩ Mכ⸗ 0seg [Nm] 8.47E+18 1.19E+19

413.8

2.46E+19

▪
☻
Ɑ
ꜞ

♥

1

60.7 76.3

14.2 14.2

2.67 2.99

▪
☻
Ɑ
ꜞ

♥

260.8

14.2

60.7 76.3

2.67 2.99

5.07E+18 7.13E+18

123.8

3.82

1.47E+19

123.8

14.2

3.82

▪
☻
Ɑ
ꜞ

♥

2

  

  

  

 

 

 

142.3 178.6

1.1 1.5

0.77 0.86

3.40E+18 4.79E+18

290.0

1.9

1.09

9.90E+18  
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