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KP162.8 KP163.0

KP159.2
KP159.4

KP159.6
KP159.8

KP160.0
KP160.2

KP160.4

KP160.6

KP160.8
KP161.0

KP161.2

KP161.4
KP161.6

KP161.8

KP162.0
KP162.2 KP162.4

KP162.6
KP162.8 KP163.0

H26

H30

H=122.2m
Q=53.07m3/s

H26

H30

H26 KP159.2 159.8
H26 KP159.8 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +
R01 KP161.4 162.1
R03 KP161.3 161.9 + +
R04 KP161.9 162.9 + + +

H=121.95m
Q=43.79m3/s

R05
(R05.6.19 )

R4.8.9 601m3/s
R4.8.16 538m3/s
R5 479m3/s

571m3/s
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6- 4.

ü H23

ü H23

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

157 158 159 160 161 162 163 164

m

KP

H18
H26 H27.3
H27 H28.3
H28.8
H28 H29.3
H29
H29
H30
H30
R1
R1
R2
R2
R3
R3
R3
R4
R4
R4
R5
R5
H2324ה

KP160.2 160.7(H27 )
H23

KP159.2 159.8 (H26 )
H23

KP159.8 160.2(H26 )
H23

KP160.7 160.9 (H28 )
H23

KP159.42

KP158.10

KP157.27

KP157.0 159.0
H23

KP160.9 161.3
(H30 )
H23

H23

KP161.3 161.9
(R3 )
H23

KP161.08

KP161.9 162.6
(R4 )
H23

H26 KP159.2 159.8

H26 KP159.8 160.2 +

H27 KP160.2 160.7 + +

H28 KP160.7 160.9 + +

H30 KP160.9 161.3 + +

R3 KP161.3 161.9 + +

R4 KP161.9 162.6 + + +

KP163.17

H26

H26

H27
H28

H30

R3

R4
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ü H23

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

157 158 159 160 161 162 163 164

m

KP

H18
H26 H27.3
H27 H28.3
H28.8
H28 H29.3
H29
H29
H30
H30
R1
R1
R2
R2
R3
R3
R3
R4
R4
R4
R5
R5
H2324ה

KP159.42

KP158.10

KP157.27

KP160.2 160.7 (H27 )
H23
1.3m

KP159.2 159.8 (H26 )
H23 1.4m

KP159.8 160.2 (H26 )
H23

1.5m

KP160.7 160.9(H28 )
H23
2.0m

KP157.0 159.0
H23

KP160.9 161.3
(H30 )
H23

H23

KP161.3 161.9
(R3 )

H23

KP161.08

KP161.9 162.6
(R4 )

H23

KP163.17

H26 KP159.2 159.8

H26 KP159.8 160.2 +

H27 KP160.2 160.7 + +

H28 KP160.7 160.9 + +

H30 KP160.9 161.3 + +

R3 KP161.3 161.9 + +

R4 KP161.9 162.6 + + +

H26

H26

H27
H28

H30

R3

R4
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ü H23 H24 R5

üR5 R5.6 R5 R5.10 R5.8 920m3/s 570m3/s 
R3 R4

6- 5.

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8

KP160.0 KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4
KP162.6

KP162.8
KP163.0

KP163.2

KP163.4

KP163.6

R5 R5.6

KP159.2

KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8KP161.2

KP161.4
KP161.6

KP161.8

KP162.0
KP162.2

KP162.4

KP163.0

KP162.6

KP162.8 KP163.2

H30

H26

R3

KP163.4
KP163.6

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4

KP163.0

KP162.6

KP162.8 KP163.2

H30

H26

R5 R5.10 KP163.4

KP163.6

R5.8 920m3/s
570m3/s

β

H23 24

m
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6- 6.
30 R01

H30 KP160.8 161.4 H30 R01
H30 R01

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

30
R01

KP159.0KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2 KP161.4

R1 331m3/s
570m3/s

H26
H30
R01

H27
H30
R01

H28
H30
R01

H30
R01

H26

H30
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H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

R01
R01

KP159.0KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2
KP161.4

0.5m

R01 R01
R1.8 509m3/s

570m3/s

H26
H30
R01
R01

H26
H30
R01
R01

H26
H30
R01
R01

H30
R01
R01

H26

H30
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H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

R01
R02

KP159.0KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

0.5m

R01 R02
R2 276m3/s

570m3/s

H26
H30
R01
R01
R02

H27
H30
R01
R01
R02

H28
H30
R01
R01
R02

H30
R01
R01
R02

H26

H30
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H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

R02
R02

KP159.0KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

0.3m

R02 R02
R2.8 245m3/s

570m3/s

H26
H30
R01
R01
R02
R02

H27
H30
R01
R01
R02
R02

H28
H30
R01
R01
R02
R02

H30
R01
R01
R02
R02

H26

H30



36

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

R02
R03

KP159.0KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

0.5m

R3 514m3/s
570m3/s

R02 R03

H26
H30
R01
R01
R02
R02
R03

H27
H30
R01
R01
R02
R02
R03

H28
H30
R01
R01
R02
R02
R03

H30
R01
R01
R02
R02
R03

H26

H30
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H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +

R03
R03

KP159.0KP159.2
KP159.4

KP159.6
KP160.2

KP160.4

KP159.8 KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

0.5m

R3.10 431m3/s
570m3/s

R03 R03

H26
H30
R01
R01
R02
R02
R03
R03

H27
H30
R01
R01
R02
R02
R03
R03

H28
H30
R01
R01
R02
R02
R03
R03

H30
R01
R01
R02
R02
R03
R03

H26

H30



38

R03 R04

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +
R3 KP161.3 161.9 + +

R03 R3
R04

KP159.0

KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8

KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

KP159.0 160.8 0.5m

R4.11 431m3/s
570m3/s

KP161.4
KP161.6

KP161.8

KP162.0

R4

KP161.0 161.4 2m

KP161.4 161.9 3m

H26
R01
R01
R02
R02
R03
R03
R04

H27
R01
R01
R02
R02
R03
R03
R04

H28
R01
R01
R02
R02
R03
R03
R04

H30
R01
R01
R02
R02
R03
R03
R04

R03
R03
R04

H26

H30

R3

H30
R01
R01
R02
R02
R03
R03
R04
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R04 R04

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +
R3 KP161.3 161.9 + +

R04
R04

KP159.0

KP159.2
KP159.4

KP159.6

KP160.2

KP160.4

KP159.8

KP160.0

KP161.0

KP160.6

KP160.8

KP161.2

KP159.0 161.6 1.0m

R4.11 431m3/s
570m3/s

KP161.4
KP161.6

KP161.8

KP162.0

R4

KP161.6 161.9 - 1m

H26
R01
R01
R02
R02
R03
R03
R04
R04

H27
R01
R01
R02
R02
R03
R03
R04
R04

H28
R01
R01
R02
R02
R03
R03
R04
R04

H30
R01
R01
R02
R02
R03
R03
R04
R04

R03
R03
R04
R04

H26

H30

R3

H30
R01
R01
R02
R02
R03
R03
R04
R04
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R04 R05
R5

KP159.0

KP159.2
KP159.4

KP159.6

KP159.8
KP160.2

KP160.4

KP160.0

KP160.6

KP161.0
KP160.8 KP161.6

KP161.2

KP161.4

KP161.8
KP162.0

KP162.2
KP162.4

KP162.6

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +
R3 KP161.3 161.9 + +
R4 KP161.9 162.6 + + +

H26

H30

KP159.0 161.6 1.0m

R04
R05

H26
R01
R02
R02
R03
R03
R04
R04
R05

H27
R01
R02
R02
R03
R03
R04
R04
R05

H28
R01
R02
R02
R03
R03
R04
R04
R05

R04
R03
R04

R03
R03
R04
R04
R05

H30
R01
R02
R02
R03
R03
R04
R04
R05

R4 KP161.9 162.6
R5

- 2m
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R05 R05

R5

KP159.0

KP159.2
KP159.4

KP159.6

KP159.8
KP160.2

KP160.4

KP160.0

KP160.6

KP161.0
KP160.8 KP161.6

KP161.2

KP161.4

KP161.8
KP162.0

KP162.2
KP162.4

KP162.6

H26 KP159.2 159.6
H26 KP159.6 160.2 +
H27 KP160.2 160.7 + +
H28 KP160.7 160.9 + +
H30 KP160.9 161.3 + +
R3 KP161.3 161.9 + +
R4 KP161.9 162.6 + + +

H26

H30

KP159.0 161.6 1.0m KP161.9 162.6 1.5m

R05
R05

üR5 R5.6 R5 R5.10 R5.8 920m3/s 570m3/s 
R3 R4

H26
R02
R02
R03
R03
R04
R04
R05
R05

H27
R02
R02
R03
R03
R04
R04
R05
R05

H28
R02
R02
R03
R03
R04
R04
R05
R05

R04
R04
R05
R05

R03
R03
R04
R04
R05
R05

H30
R02
R02
R03
R03
R04
R04
R05
R05
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ü H23 H24 (R4 R5)

H23 24

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4

KP163.0

KP162.6

KP162.8

KP163.2

6- 7.

R4 R4.11

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4

KP163.0

KP162.6

KP162.8

KP163.2

R5.4 479m3/s
570m3/s

H30

H26

R3

R4.11

m
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üR4 R4.11 R5 R5.6 R3

üR5 R5.6 R5 R5.10 R5.8 920m3/s 570m3/s 
R3 R4

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4
KP162.6

KP163.0
KP162.8

KP163.2

R5 R5.6

H30

H26

R5.8 920m3/s
570m3/s

KP159.2
KP159.4

KP159.6

KP160.2
KP160.4

KP159.8
KP160.0

KP161.0

KP160.6
KP160.8 KP161.2

KP161.4
KP161.6

KP161.8
KP162.0

KP162.2

KP162.4

KP163.0

KP162.6

KP162.8
KP163.2

R5 R5.10

H30

H26

m

H26
H26 +
H27 R4 + +
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üR3

6- 8.

ừ ─
ה 2 ( iRIC Nays2DH)
╩ ⇔⁸ 47m3/s
⌐ ⇔⌂™ ╩ ≤ ⁹

ה ⅜ ⁸ ⇔≡™╢ ╩

R4 (350m3/s
R4.6 (633m3/s)

R5 ( 479m3/s)
R5.8 ( 920m3/s)

R3

β R4.7.6

β R5.6.19

R5

R4

β R4.7.6

47m3/s 10
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ü

ü R5
ü (Q=540) R5.8 (Q=920)
ü

6- 9.

(H23- H24 )

R5 Q=920

R5 (R5.5 )

R5 (R5.10 )

ừ
ה 2 ( iRIC Nays2DH)╩

⇔⁸ iRICꜟכ♠
EvaTRiPPro╩ ™≡ ╩ ⁹

⸗♦ꜟ
ה ( :R3.8.18 - 19 )
─ (R3 )⌐╟╢

( 20m3/s)╩ ⇔⁸
⌐⅔↑╢ ה ─ ≤⌂

╢ ה ⱴ♩ꜞ♇◒☻╩ ⁹

20 m3/s 10

: ⱴ♩ꜞ♇◒☻
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6- 10.
(1) R5
ü H26 H30 R4

R05 (R05.6.19 )
121.95m 43.79m3/s

KP159.4

KP159.6KP159.8
KP160.0

KP160.2

KP160.4

KP160.6

KP160.8
KP161.0

KP161.2

KP161.4

KP161.6
KP161.8

KP162.0
KP162.2KP162.4

KP162.6
KP162.8KP163.0

H26

H28

H29 H30

R05

H26 KP159.2 159.8
H26 KP159.8 160.2 +
H27 KP160.2 160.7 + +

H28 KP160.7 160.9 + +
H30 KP160.9 161.4 + +
R01 KP161.4 162.1

R03 KP161.4 161.9 +
R04 KP161.9 162.9 + +
R05 KP162.5 163.7 + +

KP163.2
KP163.4

KP163.6

C
R

L

C
R

L

C
R

L

C
R

L
C

R

LC
R

L

C
R

L

R5

KP160.6R R5 9

KP160.0C R5 9

KP161.0R R5 9

KP162.0L R5 9KP161.8C R5 9 KP162.2C R5 9 KP162.4C R5 9
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0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP160.8
H28 C1

H28 C2

H28 C3

H29 

H30 

R1 

R2 

R3 

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP161.0

H30 

R1 

R2 

R3 

R4 

R5 

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP160.6
H27 

H28 

H28.8 

H29 

H30 

R1 

R2 

R3 

R4 

R5 

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP160.0
H26 

H27.8 

H28 

H28.8 

H29 

H30 

R1 

R2 

R3 

R4 

R5 

2
üH26 H27 H30

H26 58mm
H27 58mm
H28 87mm
H28 82mm
H29 94mm
H30 65mm
R01 77mm
R02 66mm
R03 150mm
R04 62mm
R05 43mm

d60

H27 79mm
H28 84mm
H28 83mm
H29 52mm
H30 31mm
R01 50mm
R02 60mm
R03 84mm
R04 42mm
R05 40mm

d60

H28 115mm
H29 86mm
H30 83mm
R01 27mm
R02 99mm
R03 120mm

d60

H26 H27

H28 H30

H30 105mm
R01.08 76mm
R01.09 15mm
R02 27mm
R03 102mm
R04 83mm
R05 34mm

d60

R05
KP160.8
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0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP162.0- 162.4

R4 _KP162.2

R5 _KP162.0

R5 _KP162.2

R5 _KP162.4

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

(
)

(mm)

KP161.4- 161.8

R3 _KP161.8

R4 _KP161.4

R4 _KP161.8

R5 _KP161.8

üR3
üR4 R5.8 : 920m3/s)

d60

R3 R4

R03 34mm
R04 55mm
R05 74mm

R04 56mm
R05 67mm

d60
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159.2
159.4

159.6 159.8 160.0 160.2
160.4

160.6
160.8

161.0161.2
161.4

161.6
161.8158.8159.0

162.0
162.2

162.4

162.8
162.6

163.0

159.2
159.4

159.6 159.8 160.0 160.2
160.4

160.6
160.8

161.0161.2
161.4

161.6
161.8158.8159.0

162.0
162.2

162.4

162.8
162.6

163.0

159.2
159.4

159.6 159.8 160.0 160.2
160.4

160.6
160.8

161.0161.2
161.4

161.6
161.8158.8159.0

162.0
162.2

162.4

162.8
162.6

163.0

Q=570m3/s

ü (H23) R4 U* R5
570m3/s R5.8 920m3/s U*

6- 11.
(1)

H23

R4 R4. 11⁸ R5. 3

R5 R5. 10

U*⅜ ⅝⌂
⅜
≢⅝╢

ה
≢ ⅜

⅜∫√ ≢U*

⅜ ⌐

╩ ⅝ↄ ╢
─R5. 8

╩ ⇔√⅜⁸
U*⅜ ⌡ ↕
╣≡™╢

u*= (g h i)
u* g: h ie:

R4 ─ ⌐⅔™≡
│⁸ ≤
─ ∆╡ ↑ ─
⅛╠U*⅜ ⅝™

R3 ╖

R4
KP161.9- 162.5

H26 R4 ╖

H26 H30 ╖

R4 ─ ⌐⅔™≡
│⁸ ≤
─ ∆╡ ↑ ─
⅛╠U*⅜ ⅝™

R5 ( 920m3/s 571m3/s
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159.2
159.4

159.6 159.8 160.0 160.2
160.4

160.6
160.8

161.0161.2
161.4

161.6
161.8158.8159.0

162.0
162.2

162.4

162.8
162.6

163.0

159.2
159.4
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