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      24.607m,  24.539m  

 24.607m-24.539m=0.068 m .        

  0.068m  24.539m  . 

4.7     

4.7.1   

           

 ,  ·        

   . 

  
 

    ·      ,   

   ,        

   . 

  · · ·     

         . 

     4.7.1   ,    

  · ·     . 

           

.            

. 

           

     .     

0.5~1.2     . 

 

 

 

 

 4.7.1   
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4.7.2     

   · (  )· ·  

 ,        . 

  
 

.  

 2.0 /s     0.90m    2.0 /s  

      0.45m  .   1.85m  

           

. 

1)    

  ( )          

      . 

           

. 

  L   (4.7.1),  (4.7.2)  . 

 

 

 

 

q 2 /s  ,  (4.7.2)   (4.7.3)    . 

  L    0.1 hv   . hv   

   . 

 

 

 

 4.7.2   
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2) ( )  

         

 0.1hv   (  4.7.2 ). 

           

           ( ), 

    (  ),        

(  ),  (notch)     . 

)    

(1)    

    ( ,  He=h+Ŭ(VĮ/2g))   

 .     ( ( )    )  

. 

 

 

 

 

  Hc   2/3 ,  Hc=(2/3) He    b  

 

 

 

 

(2)    

    2/3   ,   h2  (2/3) He  
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 4.7.3    

 

 

 

 

)    

         ,    

  . 

       . 

 

 

 

 4.7.4   
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)     

             

    . 

) (notch)   

             

           . 

3)  
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)   

 

 

 

 

a=0.1~0.9   M, N    4.7.1  ,   Bc  S   (4.7.22)   

(4.7.23)  . ,  4.7.5  M , M , N , N       

       . 

 
 

javascript:openimg('img/cigcdc510041029701.gif','i_')


 

- 261 - 

 4.7.1 M, N   
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 4.7.5 M /M  N /N   a   

 

[   ] 

 Q =2.28 /s, Q =0.347 /s         

(Bc   (S)  .     1.50m,   

1:1.5, n=0.025,  1/2,000, H =1.10 m, H =0.30 m . 
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 4.7.6   
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  , 

 

 

 

 

 4.7.5   M /M   0.9898   N /N   0.2805   a=0.667  

. 

 4.7.1  a=0.667   M=1.835, N=0.00405 

Bc=M(K /E )
3/2

=M·M =1.835×0.6128=1.124 

S=N(K
3/2

/E
5/2

)=N·N =0.00405×0.5462=0.0022 

  , 

 

 

 

 

 4.7.8   
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)    

(1)  

 

 

 

 

 4.7.9   

 

 

 

 

 

(2)  

 

 

 

 

 4.7.10   
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[    ] 

Q=23.5 /s, ho=1.91m, A=28.20 , R=1.46m, R
2/3

=1.287, n=0.025, B=11.0m    

  . 

 

 

 

 

 4.7.11   
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 4.7.12   

 

 

 

 

 

 

 

javascript:openimg('img/cigcdc510041030304.gif','i_')
javascript:openimg('img/cigcdc510041030401.gif','i_')


 

- 268 - 

  Ŭ = 1.1  , 

 

 

 

 

4) (Stilling basin)  

           

 ,      .     

     .   ,    

 ,           

.   (baffle block)         

  . 

)   (L)  

     . , L=2ɢ  . 
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)  (D)   

 

 

 

 

 

 

 

 4.7.13   

 

5)    

       1:4~1:10    

   . ,   2  . 

6)   

)     

  H       1/3ã(H)  0.3 (m)   

.  H   . 

)    

0.1+0.3ã(Q) (m)   . 

)     

       . 
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 4.7.14   

 

.  

 · · ·   .     

  ·        .   

           . 

1)    

          

   .     ,     

   . 

      H   1/3ã(H)  0.30(m)   . 

   0.6ã(H)  0.60m   .    

   0.2+0.1ã(H) (m)  .     

 , 35°~45°   ,     , 

     . 

       . 

2)    

        ,    

  .  ɗ=30Á   b=h
2/3

/1.5     , 

    ,       .  

           . 

       . 

           , 

     . 

            

      . 

3)   

             

  . 

         

       . 

             

.   t(m)  
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 4.7.2    (a) 

 

 

 

 

 

     0.3m   .   

             

 .          

    . 

4)    

           

    .      

     .       

             

( )  . 

4.7.3   

     ,      

·      . 

  
 

·     ·        

 . 
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.  

         . 

 

 

 

 

 4.7.15     

 

1)   

(vertical drop)           

   . 

)  (Straight drop spillway with impact) 

 

 

 

 

 4.7.16     
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ƺ   

 

 

 

 

 4.7.3  D  Hd/He   Lp/y   Lp/y  Lp  . 

ƺ   

 

 

 

 

ƺ (baffle block)    Lp+0.8 dc,   0.8 dc  

ƺ   

 

 

 

 

ƺ      0.4 dc  

ƺ  (end sill)   0.4 dc  
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 4.7.3   Lp  y 

 

 

 

 

 

[  ·    ] 

Q=10 /s, y=2.2m, He=1.0m, hd=1.5m, =1.70m, P=0.60m    Lp, LB,  

 . 
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 4.7.4  (Co) 

 

 

 

 

 

 4.7.3  D=0.0434  hd/He=1.5, Lp/y=1.36 

(  4.7.3    ) 

 

 

 

 

   

Lp+0.8 dc=3.0+0.8×0.77 3.60m 

 =0.8×0.77=0.6m 

  =0.4×0.77=0.3m 

 =0.4×0.77=0.3m 
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 4.7.17   

 

) (Straight drop spillway)  

      (dop number) D=q²/gy³   

   . 

 

 

 

 

 4.7.18  
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,  y,   q   Ld, df, d1, d2      . 

, Ld :  (m) 

df :    (m) 

d1 : A   (m) 

d2 : d1    (m) 

  d2       , d2    

  . 

      . 

) ( ) (Straight drop spillway with hydraulic jump)  

Q( ), y( ), He( ), hd( ), dtw(  ), P1(  

), B1( ), Bǋ( ), q1( ), D(Drop number)   Ld( ), 

df(  ), d1(  ), d2 (d1   )    (4.7.39)   

. 

dtw/d2  1.0~1.2   .  1.0    y    

   . 

 

 

 

 

 4.7.19   
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 LI, LII, LIII    Fr  L/d2     4.7.20  . 

 

 

 

 

 4.7.20  , II, III   

 

[    ] 

Q=19.14 /s,  5.0m   L+Ld  . 

,       

 

 

 

 

 4.7.21   
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2)    

         .  1.5m 

 1:1.5,   1:2   . 

)   

   · · ·   . 

)   

ƺ Energy        . 

 

 

 

 

 4.7.22   

 

ƺ     d2  d3  Energy   . 

ƺ      dc  . 

ƺ     . 
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ƺ       . 

)   

ƺ : 4.7.2 . 1)  

ƺ : 4.7.3 .  

ƺ : 4.7.2 . 4)  

ƺ  : 4.7.2 . 4)  

3)   

     ,   

 .           

        . 

4) ( )   

        ,    

   ,        

     . 

              

  . 

   Pn    . 

 

 

 

 

   

 

 

 

 

javascript:openimg('img/cigcdc510041031602.gif','i_')
javascript:openimg('img/cigcdc510041031701.gif','i_')


 

- 281 - 

 

 

 

 4.7.23   

 

H    A    . 

            

.             

          . 

5)   

     .       

.     . 

.  

           

 . 

  · · · ·  . 

1)    

   ( )       

         .    

          

         . 

)    
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)  

 

 

 

 

2)   

)      

              

 .       . 

)   (Vc)   

 

 

 

 

 4.7.24  

 

 

 

 

 

)  (  4.7.5 )  

      . 
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 4.7.25  

 

  

 

 

 

 

      .    

S  1:0.5~1.0, K  0.5  . 

           . 

 4.7.5    ( ) 
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3)   

  ·      . 

)    

 (spread transition)     . 

 

 

 

 

 

)   

 

 

 

 

          

    . 

 

 

 

 4.7.26  
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[       ] 

 2.5m,  1:8,  Q=15 /s, K=0.5,   0.5m  ,  

 1:4          . 

   ; V 

V=Q/bd=15/2.5×0.5=12 

 : hv  

hv=V
2
/2g=7.34 

  ; ɗ 

tanɗ=1/8=0.125  ɗ=7Á8ǋ 

cos =cos7Á8ǋ=0.9926 

cosĮɗ=0.98458 

   : X 

X=(S-tanɗ)2 hv cosĮ ɗ/K 

=(0.25-0.125)×14.68×0.984/0.5=3.61 m 

 4.7.6    

 

 

 

 

 

4)  (Fb)  

) Fb=C·V·d
1/2

    

 Fb :  (m) 

C :  ( : 0.1, : 0.13) 

V :  (m/s) 

d :  (m) 

) Fb 0.6+0.037 V·d
1/3

 (m)    

 Fb :  (m) 

V :  (m/s) 

d :  (m) ( , ) 

5)   

)   (F) 
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 4.7.27  

 

 

 

 

 

)    

  Q  2.93 /s  , 

 

 

 

 

)  
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)   

 

 

 

 

 Bakhmeteff      1 Fr ã(3)  ,  , Fr 

=V/ã(gh) ã(3)     . 

      (chute block), (baffle block), 

(sill)        3.4.2 

   4.10,   . 

)    

 

 

 

 

.  (Pipe drop and chute) 

     0.9~4.5m ,      

    . 

· · · ·  ,  

(notch)· ·    , · ·     

   ,       .   

      ,      

  . 
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 4.7.28  

 

1)   

)    (  4.7.29)  

(1)    

: 3m , :   

( )   (control inlet)    

   

( )   (check inlet)  

 1:4   . 

(2)   

( )    

 20~100%      ,     

   (control notch)  ,   4.7.32  . 

( )    

            

    . 

(3)   

           

 .   1:2   .       

     ,  1:200   ,   

    5D(  1.80m)   (  4.7.34). 

     0.30m,  3.5m/s,    

 0.60m,  1.0~1.5m/s   . 

(4)   

 : QÒ1.45 /s, VÒ1.52 m/s () 

  Q>1.45 /s          , 

V 1.52m/s    (baffled pipe)     . 

        . 
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 4.7.29   

 

)   (  4.7.31)  

   (baffle)     .    

 check     ,       

   . 

ƺ    :  4.7.31  

ƺ   :  4.7.34  

)  (Pipe chute)    

(1)      (  4.7.31)  

 (control section)     d =0.75~0.80D( )  . 

    

 

 

 

 

 4.7.30    
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 4.7.31   

 

A/T :       

Z=Aã(A/T) :        

Fr=V/ã(gd)=1 

V=Q/A=ã(gd) 

 d A/T  , 

Q/ã(g)=Aã(d)Aã(A/T)=Z    . 
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 4.7.7    

 

 

 

 

 

(2)      (  4.7.32)  

   ( )       (box)   

     . 

Q=AV, V=Cã(2gH) 

, C :  (0.6) 

H :      (m) 

  V=2.5m/s  , 

2.5=0.6ã(2Ĭ9.8H) H=0.886m 

   H       b  

 

 

 

 

 H       (4.7.7), (4.7.8)    . 
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 4.7.32    

 

 

 

 

 

 4.7.33     
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 4.7.34   

 

(3)  (Pressure momentum equation) 

 

 

 

 

     d  .      (NWL)  

     d , V    d1V  Y   

 . 
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 d , V   4.7.3, , 2), )  . 

(4)  (Impact type stilling basin)  

( )   

    ,     (baffle)    

             

  ,          

 . 

( )     

ƺ  Qmax   4.7.8         . 

ƺ  Vmax=15.24m/s 

ƺ            . 

ƺ           .  

ƺ          .(  

       ) 

ƺ             

 . 

ƺ            

  . 

ƺ          1/6   

  . 

( )   

 4.7.35   4.7.8   . 

.  (Baffle Chute)   

1)   

        (Baffle pier)   

           

   ,  ,   .    

   .       .   

         . 
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 4.7.8    

 

 

 

 

 

 

 

 

 4.7.35   
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 4.7.36    

 

2)   

          . 

ƺ   1:2    . 

ƺ  (crest)   . 

ƺ      0.3m    . 

ƺ   H=0.8Dc~0.9Dc  . 

  dc=
3
ã(q

2
/g) 

ƺ     1.0H~1.5H  , Partial baffle pier  (1/3)H~(2/3)H  , 

  . Pier   0.20~0.25m  . 

ƺ      H  1.8m (  1:2   2H ). 

ƺ     , (        ) 

 1:0.5  . 

ƺ    4  . 

ƺ        3    . 

ƺ              . 

ƺ  . 

ƺ       . 
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 4.7.37    

 

3) Sill Control  

  2d   .     Sill     

    . 

He1=Hec+hi+hs  hs=He1-Hec-hi  

hs : Sill   He1=d1+hv1 (  ) 

Hec=dc+hvc (Sill  ( )  .) 

hi   

hi=0.5  hv=0.5(hvc-hv1)=0.5(vc 
2
/2g-v1 

2
/2g) 

(sill)   : 2.70 m, : 1.80 m 

       0.15 m   . 

4) Notch Control  

  Control notch  1.50 m  , Notch  Sill   

 3  . 

5)   

  V1   Vc      V1ÒVc/2   . 

(V1)  (Vc) 
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 4.7.9 Q   q   

 

 

 

 

 

 

 

 

 4.7.38    Baffle Pier   
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[   ] 

 Q=3.398 /s 

hv1=0.0203 m 

b=2.438 m 

n=0.025 

d1=1.25 m 

I=0.00035 

A1=5.39  

S=1:1.5 

V1=0.630 m/s 

Fb=0.60 m 

 1.80m 

 

 

 

 

 4.7.39    
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 4.7.40 Sill  

 

 

 

 

 

    W  hbÒWÒ1.5hb   W=hb=0.55 m,  

W=1.5hb=1.5×0.55=0.825 m 

.    

  pier  Wp  , 
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 Pier  0.55 m  , 

Bǋ=4Ĭ0.55=2.20 m BǋB  2.20 m/2.29 m ,     W=0.60 m  

 (0.55m  0.60m  0.825m),  Wp=0.30m (0.18m  0.30m  0.36m). 

  

 

 

 

 

   T  0.20 T 0.25 m  T=0.23 m  . 

.   

Li=2×d1=2×1.25=2.50 m 

. Sill   

ƺ : hs  
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ƺ        V1     d  

d1=hs+dc+hvc=hs+dc+(dc/2)=0.30+0.59+0.295=1.19m 1.20 m 

 

 

 

 

 

Sill (crest)   Vc  

 

 

 

 

ƺ Sill  L  e  

 

 

 

 

. Baffle Pier   S 

 S=2hb=2×0.53=1.06 m  S=1.80 m  . 
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.  (J) 

     

Sy=S sinū=1.80Ĭ0.4472=0.80 m 

hy=hb cosū=0.53Ĭ0.8944=0.47 m 

J=Sy+hy=0.80+0.47=1.27 1.30 m 

.  1.8m   (Apron)  

 

 

 

 

.    

L=L +L +L =2.5+0.83+6.44=9.77 m 

.   

h =d +0.30=1.25+0.30=1.55 (  0.30m) 

h  h       

h =h -hs=1.55-0.30=1.25 m 

  h  

h =3hb=3×0.53=1.59 1.60 m 

.    M1 

M =1.5h +C  

 d =1.25 m     C1=0.75 m 

 M =1.5×1.55+0.75=3.08 m 

.   
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