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ℎN = 4N
O%%
2(

4N :O% : m/s

1967

p81 82

ℎP = 4P
O %
2(

4P : =1.0O : m/s

1999

p. 375

ℎQ = *% R O % 3
-. /⁄

O : m/s3 : m- : m* : m-1/3 s

1995

p.788 p.829

ℎ;N = 4;N
OS%
2(

4;N :OS : m/s

1967

p.82

ℎ;D = 4;D
O%%
2(

4;D :O% : m/s

1967

p82 83

ℎAN = 4AN4;N
OS%
2(

4AN :4;N :OS : m/s

1967

p.83

ℎAD = 4AD
O%%
2(

4AD :O% : m/s

1967

p83 84

ℎTN = 4TN
O %
2(

4TN = 0.946sin% Y
2 + 2.05sin. Y

2
4TN :O : m/sY  : °

1967

p.88

ℎT = 4TS × 4T% × O %
2(

4TS : [ 8
90°4T% : \

90°O : m/s

1967

p86 88

ℎ]S = 4]S
OS%
2(

4]S :OS : m/s

1967

p94 96

ℎ]% = 4]%
OS%
2(

4]% :OS : m/s 1995 p.832

^ = ,_ ,_2(
= 1

2( `ab_ % 4, − ! 4, − !

,_ : m/sb_ : m2

`a :4 : m2

, : m/s! : m3/s

1967
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D1 (m) D2 (m) 

D1 (m) D2 (m) 



D1 D2 (m) V1 V2 (m/s) θ  

D1 D2  

 

A1 A 2 (m2) V1 V2 (m/s) θ  

A1 A2  



4j1 : [ 8
90  

4j2 : \ 90  



m m2

0.00 0.920 57.000 0.005 0.000

0.00 0.059 52.000 0.005 0.000 

0.00 0.500 24.392 0.011 0.000 

0.00 16.00 0.003 10.028 0.027 0.000 

20.51 44.25 0.143 0.132 10.028 0.027 1.E-05

245.05 0.489 0.789 0.338 3.E-03

248.55 0.825 0.789 0.338 5.E-03

252.49 270.29 0.160 0.144 8.587 0.031 1.E-05

282.55 1.000 8.587 0.031 5.E-05

0.00 282.55 0.015 0.018 6.E-04

282.55
1.030 17.391 0.008 0.000

1.100 17.391 0.008 0.000



m m2

0.00 0.920 128.700 0.224 3.E-03

0.00 0.052 108.720 0.265 2.E-04

0.00 0.500 36.212 0.797 2.E-02

0.00 24.50 0.002 15.086 1.913 4.E-04

73.57 112.84 0.195 0.166 15.086 1.913 4.E-02

118.19 148.19 0.112 0.116 15.085 1.913 2.E-02

148.19 1.000 70.959 0.407 8.E-03

0.00 148.19 0.015 0.018 1.E-01

148.19
1.030 25.713 0.561 2.E-02

1.100 25.671 0.562 2.E-02

148.19 1.000



m m2

0.00 0.920 118.800 0.246 4.E-03

0.00 0.087 93.120 0.314 4.E-04

0.00 0.500 36.166 0.808 2.E-02

0.00 24.50 0.002 15.091 1.937 4.E-04

58.12 88.12 0.112 0.116 15.123 1.933 2.E-02

88.12 1.000 71.450 0.409 9.E-03

0.00 88.12 0.015 0.018 4.E-02

88.12
1.120 29.938 0.488 1.E-02

1.050 29.906 0.489 1.E-02

88.12 1.000



m m2

0.00 1.000 7.688 0.069 3.E-04

3.00 6.00 0.002 7.689 0.069 0.000

26.00 0.051 12.458 0.043 0.000 

32.00 0.070 12.495 0.043 1.E-05

267.37 271.67 0.006 12.365 0.043 0.000 

271.67 277.97 0.336 15.258 0.035 2.E-05

279.43 290.13 0.102 15.258 0.035 1.E-05

508.24 599.00 0.100 15.254 0.035 1.E-05

646.36 0.974 0.198 2.689 4.E-01

651.36 0.499 0.198 2.689 2.E-01

679.00 0.500 15.261 0.035 3.E-05

0.00 679.00 0.018 2.E-01



m m2

0.00 1.000 14.594 3.953 8.E-01

15.50 0.006 14.595 3.951 5.E-03

24.00 0.012 14.576 3.954 1.E-02

28.50 39.00 0.004 11.443 5.041 5.E-03

55.10 64.67 0.102 24.855 2.321 3.E-02

59.88 85.79 0.022 13.769 4.171 2.E-02

81.07 90.51 0.108 17.262 3.338 6.E-02

236.93 256.38 0.091 24.652 2.340 3.E-02

354.72 0.006 25.088 2.300 2.E-03

398.72 0.500 25.092 2.300 1.E-01

0.00 398.72 0.018 9.E-01



m m2

0.00 1.000 13.826 4.226 9.E-01

12.80 0.183 13.826 4.160 2.E-01

26.24 0.183 13.706 4.157 2.E-01

27.94 47.30 0.082 13.705 4.261 8.E-02

82.21 1.473 103.857 0.551 2.E-02

95.01 0.291 75.924 0.766 9.E-03

128.41 1.366 25.635 2.205 3.E-01

261.58 0.001 25.801 2.265 3.E-04

350.65 0.001 25.803 2.265 3.E-04

554.9 1.307 78.142 0.739 4.E-02

584.75 0.500 75.963 0.769 2.E-02

0.00 584.75 0.018 1.E+00
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-N = 1.32 × 10p-N = 8.30 × 10.

-N = 1.18 × 10p-N = 3.39 × 10r



-N = 5.56 × 10p-N = 7.17 × 10u

-N = 2.41 × 10p-N = 7.26 × 10u



-N = 1.54 × 10r -N = 1.70 × 10p

-N = 1.07 × 10p-N = 1.35 × 10u



-N = 4.54 × 10p-N = 1.92 × 10p

-N = 5.33 × 10p-N = 1.58 × 10p
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A

O.P.+13.8m(GL)



O.P.+13.8m (GL)

















O.P. 20.66m O.P. 10.38m O.P. 10.4m

O.P. 20.91m O.P. 10.34m O.P. 10.4m

O.P. 21.65m O.P. 18.95m O.P. 19.0m

O.P. 21.89m O.P. 18.99m O.P. 19.0m

O.P. 18.70m O.P. 11.79m O.P. 11.8m

O.P. 18.77m O.P. 11.78m O.P. 11.8m

O.P. 21.12m O.P. 18.06m O.P. 18.1m

O.P. 21.35m O.P. 18.07m O.P. 18.1m

O.P. 19.65m O.P. 17.35m O.P. 17.4m

O.P. 19.66m O.P. 17.38m O.P. 17.4m

O.P. 19.65m O.P. 17.44m O.P. 17.5m

O.P. 19.66m O.P. 17.48m O.P. 17.5m



O.P. 10.56m O.P. 6.34m O.P. 6.4m

O.P. 10.60m O.P. 6.34m O.P. 6.4m
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