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1.2  

200 1 200 A  
B  

C  
 

20  

 
200 100

1.2 200  
 

 
A  

QA Are  ················································································································· (3.2.1) 

QA m3/s  
re mm/h  
A km2  

 
(1) A  

A
 

40km2

 
(2)  

tp
 

ep rACt  ··················································································································· (3.2.2) 

A km2  
re  tp mm/h  
C  
 tp C  
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C
C  

2 3

 
karbey

rziha kraven

 

C  

  C 250 350 290 
    C 190 210 200 

  C 130 150 140 
  C 90 120 100 

    C 60 90 70 
 
(3)  

re r
fp  

rfr pe  ········································································································································· (3.2.3) 

r 200 mm/h  
fp

fp  

 

 fp  fp 
 

 
 

 

0.75 0.90 
0.70 0.80 
0.50 0.75 
0.45 0.60 

 
 

 
 

0.70 0.80 
0.75 0.85 
0.45 0.75 
0.50 0.75 

 

 fp  
   

   
   

0.6 0.7 
0.8 
0.9 

70  
40  
40  
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B
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Creager 20km2

 

)1( 05.0ACAq  ··············································································································································· (3.2.4) 

q m3/s/ km2  
A km2  
C  
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B  
HWL

 
FWL  

H1  
H2  
h1  
h2  

 
 

 

 
 
(1)  

 

 

qc 500 kN/m2  
k 1 10 4 cm/s 1 10 6 m/s  

 
N 4

 
 a.  
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(a)  

xr  

xr 

k
kdt

 ······································································································································· (3.3.1) 

 t (m) d (m) 
 k1 (m/s) 
 k (m/s) 

xr ( hb)
xr

qf  

qf 

dr xx
dhk

 ··········································································································································· (3.3.2) 

 qf (m3/s) h (m) 
 xr (m) xd (m) 

 

xr xd

h t  

d 

hb 

 

 
(b)  

x  

xr 

)( ax

ax

ea
e  ···································································································· (3.3.3) 

a 

dkt
k

  

x (m) 
xr (m) 

q f xr 

x  
1/10 1.0 3.0m
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x xdd 

t h 
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(2)  

 
 (HWL)  (FWL) h1  ························································· (3.3.4) 

 a. FWL  

 
 b. h1  

0.3 1.2m  
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(a)  
h1 b h1 b h1 b

 
(b)  

h1 v h1 v h1 v
 

(c)  

 
(d)  

 
(3)  

 
 

R 1.0 m  
h2 0.05 H2 1.0  ··································································································································· (3.3.5) 

5.0 m
1 m  

R 1.0 m  
h2 0.05 H2 R  ······································································································································· (3.3.6) 
 R m  

 h2 m  
 H2 m  

R F (m) V (m/s)
 

 
 a.  

(a) F F

 ( a )

 ( b )
 

a
b
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(b) F F

 
(c) F  

(d)  
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Fa

b

c
d
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F F''
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F F F
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 b.  

30 m/s
20 m/s

1999 30 m/s
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c.  

 

 
 

 

R
m

V m s 

V m s 

V m s 

V m s 

V m s
V m s

 
F(m) 

Severdrup-Munk-Bretschneider S.M.B  
Wilson Saville
 
(4)  

 
B 0.2H 2.0  ····································································································· (3.3.7) 

B m  
H   m  

 
5.0 m 2.0 m  

3.0 m  
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HWL 
FWL h  

h

d d

h

b 

h

d  
d  

n

n n
n

n

n n n

n

 
 

 
H (m)  

 
H1 (m) 

 
 

h1 (m) 

 
h2 (m) 

 
B (m) 

  

n4 ( )n1 ( ) b (m)
h3 (m)

d1 (m)  
d4 (m) 

 
 

d2 (m)

 
 

d3 (m) 

 
 

h4 (m) 

  0.3 1.0 
3.0 

1.5 0 0.3 1.5
1.5   

1.1 1.5          

5 3.3 0.5 1.2 1.8 1.5 0.5 1.8 1.3 1.8
5 3.3 0.5 1.2 3.0 1.8

1.5 0.5 
 

1.8
1.5   

1.3 1.8         

10 7.8 0.8 1.4 4.0 2.1 2.4 2.1 2.1
10 7.8 0.8 1.4 4.0 2.1

2.0 0.5 
 

2.4
1.5   

2.1 2.1         
15 12.2 1.2 1.6 5.0 3.0 3.5 3.2 2.5
 
 

 
 

 

(3.3.5)  
(3.3.6)

 

(3.3.7) 
 
1.5  

3
 1

m 

0.3  

 

1.5  
3.5m

 

1.5 m 

 

n2  
n1 0.1 
n3  
n2 0.2 

 

d3  
1/2 d2 

  

1.5  
2.5

1)  
2)  
3)  

 
(6)  

 
(a)  

 
100m

60 / min  

50



 

1
0.05  

 
(b)  
.  

15 4  

khH
b

hHq
sinsinCM

 ·········································································· (3.3.8) 

 q m3/s  
 b  PQ m  
 H1 m  
 k m/s  
 CM M L

MQ M LP C  

cos
sinCM B  ······················································································································· (3.3.9) 
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L M

Q
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R
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B
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h

b
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(c)  
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15 4 A. 
Casagrande  

B1 B2 (B1 B2)/2
P R B1 B2 /2 PQ  

Q k2 -3.3.13
D X Y Y

Y Y0 X 0,Y0

 
q (3.3.8) Y0

 

k
qY  ············································································································································· (3.3.10) 

YXYY  ···························································································································· (3.3.11) 

q  

Q 2  
k2/k1 10  

 

 

 

q  
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 q  

 
OK 
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