
1 

 

 

 

7 ─ │≤≡╙ ≢⇔√ ∕╣≢ ═╢ ⌐⇔≡™√

│↓─ ─ ⇔∞↑⌐⇔≡ 7 ─ ⅛╠ ╘╕∆  

 

6 ─ 7 ⌐ ⇔≡ 7 ⅛╠ 7 9 ╕≢ ⅛╠

╩ ≡ ⌐ ╢ ↓╣╕≢⌐╟ↄ ╠╣≡™⌂⅛∫√₈ ₉⌐╟╢

─ ⅜ ⇔╕⇔√ ↓─ ≤ ╦∑ 7 6 7 8 ╕≢─

⌐ ⇔√ 500Ⱶꜞ 1800Ⱶꜞ ─ ™

╙ ╒≤╪≥ ╙─≢∆  

↓╣⌐╟╡ 220 ─ ⅜ ╦╣╕⇔√ ↄ│ⱴ◘ ─ ⌐╟╢╙─≢∆ ⇔⅛⇔∕─ ⌐

ᵑ ≢─ Takahashi─ ⌂≥≢─ ≤ River Flooding

Overland Flooding─ ↕ⅎ ⇔™ ⌐╟╢ ⅜ 50 ᵒ ─ ♄ⱶ ♄

ⱶ ⌐╟╢ ≢─ ⅜ 23 ᵓ♄ⱶ ─₈ ╡₉⌐╟╢ ⅜ ≢ 5 ⅜ ╕╣≡™╢

↓≤╙ ↕╣≡⇔⅛╢═⅝╙─≢∆  

↕≡ │ ─ ─ ≢ 3 ─ ⅜ 500Ⱶꜞ╩ ⅎ╢≤ │

∆╢─∞≤™℮ ⇔™◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™ 15 ─ ⌐╕≤╘ YouTube⌐ ⇔≡™╕∆  

≤⅛ ≤⅛─ ─ │ ⌂≥─ ╩ ℮↓≤│⌂™ ⌂≥≤

│ ⅎ╠╣╕∑╪ ≢ ╛ ♄ⱶ ⌂≥ ─ ⅎ⅜ ⇔≡⅝≡™╢─│ ╟ↄ

⌐⇔╕∆ ⇔⅛⇔ כⱤכ☻╛ ⌂≥─ ⌐ ⅎ√ ⅜ ╪≢™╢↓≤│ ╒≤╪≥ ↄ

↓≤⅜№╡╕∑╪  

∞↑≢│№╡╕∑╪ ♩ꜝⱨ │♩♇◕כ♃─ │ ⌂≥ ↓╣╠ ≢⇔

╞℮ ╩ ℮ / │ ₈ ⌐ ™ ₉│∏─ ⌐ ╩╙√╠⇔╕∆

₈ ─ ─ ⅜ ℮™₉ ↓─↓≤│ GEOASIA⌐╟╢ ⅜ ↄ ⇔ ↑≡⅝√ ≢∆

⌐│ ⌂♀꜡ⱷכ♩ꜟ ⌐ 400 ⅜ ╠⇔≡™╕∆ ⌐╟∫≡ ⅜ ⇔

⅜ ⇔√╠≥℮⌂╢⅛ 200╩│╢⅛⌐ ← ⅜ ╩╟⅞╡╕∆ ⅜ ⌐╙ ⌐╙

⌐ ⇔™⅛⌐ ⅛╩ ℮≤ ≤⇔╕∆ ─ ╩ ≡₈ ─ │Ɫ₉₈╢№⌐♪כ

≤ ⌐ GEOASIA │ ⅝ↄ ≢⅝╢₉ ↓─↓≤╩╙∫≤ ↄ ∫≡╒⇔™≤ №╠√╘≡

ↄ ™╕⇔√  

GEOASIA ≢│↓↓ ⌐ ≢∆⅜ ᵑ ─ ╩ ⌐ ∆╢ ⸗♦ꜟ

 

GEOASIA Bulletin No.12     12  

ALL SOILS ALL STATES ALL ROUND 

GEO-ANALYSIS INTEGRATION 
 

ǒȐʴ ᶽȋ ᶽȅǮșᾍ ǲ Ҳ ǒ ǒșᵂȖǡ ᷂ ǵẀ◐ǯ ṥș ȈȅǠ .  

30 8 24   

GEOASIA   

ₔ464- 8603   

TEL: 052- 789- 3834 FAX: 052- 789- 3836 E- mail: office@geoasia.jp URL: http://www.geoasia.jp  

 

̝ ɟɁȹɶȶ 

 



2 

 

─ ᵒ 3 ─ ↕╠⌐ᵓFull Formulation⌐╟╢ ─ ≤

─ ↓╣╠⅜ ⇔ↄ ⇔≡™╕∆ ↓─╟℮⌂ ─ ≤ ─ ⌂ │ ⇔⅛⇔ ≢

≤₈GEOASIA─ ₉≤─ ≢─ ⌐ ╡ ™─≈⅛⌂™ ╙ ╖ ↑≡™╕∆ ↓∕ ⌐

↓─ ≢─ ⅝⌂ ╩ ⇔√™≤ ⅎ≡™╕∆  

 

( )     

 

 

ˢ͍ˣ τ N χ ήΜ₳ Ϭ βϥἱּה τὺ ήϦθ χ ᴂ ᵔ  

N ─ ™ ⌐ ╩ ℮≤ ─ ⅜ ⅝ↄ⌂╢╙── ∑╪ ╙ ↑╢√╘⌐ ⌐╟╡

∆╢↓≤⅜ ↕╣╢ ≢│ N ─ ™ ⌐ ⇔√ ─ ╩ ⇔ ─

╩ ⇔√ ∕─ │ ⌐│ ╠⌂™╙── ⅜ ⇔ ⅝ↄ ☻כ◔)√⇔

1) ─ ─ ≤ ╩ ⅝ↄ⇔≡ ╩ ∫√≤↓╤ ─ │ ↕ↄ⌂∫√╙──

─ ⅜ ⅝ↄ⌂∫√(◔כ☻ 2)∕─√╘ ─╡ ─ │ ╦╠⌂⅛∫√  

 

 

 

 

 

 

 

(a) ◔כ☻ 1                 (b) ◔כ☻ 2 

1 ∑╪ └∏╖  

 

ˢ͎ˣḚ Ḱ χׁ ᴟʾ ♁Ῥ τḩβϥᵔ  

2─╟℮⌐ ⌐ ╩ ∆╢↓≤≢ ─ ⅔╟┘ ╩ ∆╢ ─

⌐≈™≡ ╩ ∫√ 3⌐ ∆ ─ ≢│ ─ ⅜

≢⅝ ╕√ 4⌐ ∆ ◖fi♃כ ≢│ ≢│ ─ ┼─ ⌐ ™

⅜ ⌐⅔™≡ ┼ ⌐ ⇔≡™╢─⌐ ⇔ ╩

∫√ ≢│ ⅜ ⅎ╠╣≡⅔╡ ─

≤⇔≡

─ ╩

∆╢↓≤⅜≢

⅝√  

 

 

 

 

 

 

 

₳ ↓ ҲḸף 

 

 

Ḱ (Ḛ ) 

2 FEⱷ♇◦ꜙ 

ⱷ♇◦ꜙ ⌐ ⇔√  

3 ─  

(b)  ╩ 2.5m ≢  

(a)   

0 10 20 30 40 50(%)

270 ῇ 270 ῇ

χϤᾊ ᴞ ʿ2.6m
χϤᾊ ӡ ʿ5.6m

χϤᾊ ᴞ ʿ2.4m
χϤᾊ ӡ ʿ5.4m



3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˢ͏ˣẔἹϹІШиЍ˔ṁ χ Ⱳ˙ ῇấ χ 2ⱳᾕʾ3ⱳᾕᵔ χ ᶓ 

⌐ ≢ ↕╣√ ●☻ⱱꜟ♄כ⌐ ⇔≡ ⌐ ╩ ⇔√ ╩ ⇔

─ ⌐≈™≡ 2 └∏╖ ⅔╟┘ 3 ╩ ⇔√ ∕─ ─ ⅔╟┘

ⱱꜟ♄כ─ │ 3 ≤ 2 └∏╖ ⌐╟╢ ≢ ⌐╟ↄ ⇔ 2 └∏╖

⌐╟╢ ≢╙ ─ ≢│ ⌐ ≢№╢↓≤╩ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˢ͐ˣ Жй˔рᴟῬ χ ᾁ χθϛχ ᵔ  

fiכ꜠♪⌐ ╩ ↑╢↓≤≢ ⌐⅔↑╢ ─ ה ╩ ∆╢ ╖⅜№╢ כ꜠♪

fi ╩ ∆╢√╘⌐ ╩ ⇔√ fiכ꜠♪ ⌐╟∫≡ ─ ╩ ∆╢ ⅜

⌐ ⇔⌂™√╘ ─ ⅜ ↕ↄ⌂╢≤≤╙⌐ ⌐ ⅜ ⇔⌐ↄ™√╘ ─

╙ ↕ↄ⌂╢↓≤⅜╦⅛∫√  

 

 

0 20 40 60
-0.2

0

0.2

0.4

-0.1

0

0.1

0.2

(sec)

(m
)

3
2

(m
)

7 ─ ─  

10-5 10-4 10-3 10-2 10-1 100 101 102 103 104

0

0.2

0.4

0.6

0.8

(days)

(m
)

3
2

1 30

8 ⱨכ♅fi◓─  

(a) 2  

(b) 3  

5 ─ 

 

0.0  1.0  

6 ─ 

∑╪ └∏╖  

(a) 2  

(b) 3  

0.0 0.03  

┼ 0.1m ─ ╩  

(a)  (b) ╩ 2.5m ≢  

4 ─  

(m) 



4 

 

 

 

 

 

 

 

 

 

 

 

 

(͑ ˣ χ Ἱ Υ χ ᵲτẉϖβֲố  

─ ╩ ⇔√ ╩ ⇔ ─ ╛ ≤ ─ ⌂ ⅜

┼ ╓∆ ╩ ⇔√ ∕─ ⅛≈ ⌐ ∫√ ─√╘⌐│ ה

⌐ ↕╣╢ │ ∆═⅝ ≢№╢↓≤╩ ⇔ ─ ╩ ⇔√ ─

≤ ╩ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 ─  

(a)♪꜠כfi ⌂⇔  (b)♪꜠כfi №╡ 

- 20kPa  20kPa  
101 102 103 104 105-0.6

-0.4

-0.2

0

D
is

p
la

c
e
m

e
n

t 
(m

)

Time t (s)
101 102 103 104 105

0

0.02

0.04

0.06

0.08

0.1

S
e
tt

le
m

e
n

t 
(m

)

Time t (s)
0 100 200 300 400

-8

-4

0

4

8

A
c
c
e
le

ra
ti
o

n
 (

m
/s2
)

Time t (s)

fiכ꜠♪ ⌂⇔ 

fiכ꜠♪ №╡ 
fiכ꜠♪ ⌂⇔ 

fiכ꜠♪ №╡ 

10 ─  

(a) ─  (b) ─  

11 ⌐⅔↑╢ Love ─  

0.0 3.2×10-6 (m/sec) 

12 ⌐⅔↑╢ ─ ה ─ ∑╪ └∏╖  

(a)  

(b) ⅛╠ 7  

(c) ⅛╠ 50  

(d) ⅛╠ 50  

0.4%  0.0  



5 
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 SYS Cam-clay model≤

Drucker Prager model⅜ ⌂
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