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1.  

1.1  

1.1.1  

1  

1.5km 1971 1982

1997 2

2008 12 24

50km

 

 

 

2  

30km 12km

1300m

E116°44′31″ N35°38′49″ 80°-260° 4°  

2025 260 7000t

2030 380



1.  

2 
 

3.11

4C 2800m 45m

2920m×280m I

484m×206m 16 16C

1.5m 2

23m 1.5m

 

3

3.50hm2

2.50hm2

1

0.67hm2  

4.5m 3.5m

+ 0.5m 5800m

2380m  

500m3

 

35kV

 

1



1.  

3 
 

4.0 m3

 

35kV 35kV 35kV 35kV 10kV

 

 

194.70hm2 193.96hm2

0.74hm2

 

665.96 m3 64.34 m3

41.72 m3 4.0 m3 601.62 m3
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4 
 

28.61 m3 554.39 m3

278.74hm2

12km

568 m3

0.13 m3 17.11 m3 4.0 m3

13.11 m3

 

2020 5 2020 9 2021 12

20 4 215192.82

96610.25 5.10

 

1.1.2  

2014 4

2015 9 16 ~18

2015 12 16

2015 1332

2016 3

2018

2016 6 21

90°-270° 80°-260°  

2019 6

2019 12 12 2019 1080

2020 5 19

2020 16

2020 6 24
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2020 984

 

2016 5 21 2017 17

2019 11 26

2019 21

2020 3 19

370000202000012   

2016 5

“

”

 

2020 5

0.67hm2

 

1.1.3  

4.14m 0.17%

14.1℃ ≥10℃

4523.8℃ 1592.5mm 660.1mm 195d

1.5m/s 6 9 48cm

21.5% 2015-2030 

-



1.  

6 
 

220t/ km2•a 200t/ km2•a  

 

1.2  

1.2.1  

1 1991 6 29

20 2010 12 25

2011 3 1  

2 1997 8 29 2016 7 2

2016 9 1  

3 2014 5 30

8  

1.2.2  

1

2016 65  

2 2019

5  

3 < >

 2015 139  

4 <

> 2013 188  

5

2017 365  

6

2017 113  

7  

2007 184  



1.  

7 
 

8

 2018 135  

9 “ ”

2019 160  

10

2019 172  

1.2.3  

1 GB50433-2018  

2 GB/T 50434-2018  

3 GB/T51240-2018  

4 GB51018-2014  

5 GB/T21010-2017  

6 GB/T51297-2018  

1.2.4  

1

2016 5  

2

2019 9  

1.3  

2021 12 2022  

1.4  

194.70hm2 158.16hm2

35.87hm2 35.80hm2 0.07hm2

0.67hm2  
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1.5  

1.5.1  

2015~2030 2016-2030

2018-2030 2018-2030

 

1.5.2  

 

0.1 2% 1-1  

1-1  

 
   

      

( ) - 95 -  - 95 

 - 0.9  +0.1 - 1.0 

( ) 95 97   95 97 

( ) 95 95   95 95 

( ) - 97 -  - 97 

( ) - 25 +2  - 27 

95% 1.0

97% 95% 97% 27%  

1.6  

1.6.1  
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2

 

1.6.2  

 

194.70m2 193.96hm2

0.74hm2

 

665.96 m3 64.34 m3

41.72 m3 4.0 m3 601.62 m3

28.61 m3 554.39 m3

0.13 m3 17.11 m3 4.0 m3

13.11 m3

 

2016-2030

DB37/T 5060-2016
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2

 

 

1.7  

11606t 9904t

8836t 7980t 2770t

1924t

 

 

1.8  

3

 

1  

1# 2#

U
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149.24hm2 34.26 m3 22.88 m3

2

22.88 m3 2020 5~8 2021 7~9  

140m

U 5800m

3250m

300m 2020 10 ~2021 3  

30m 1 U

1160m

M7.5 720m 10140m 2020

10 ~2021 3  

4

2020 10 ~2020 12  

114.40hm2 2021 9 ~2021 10  

114.40hm2 5.60hm2

2021 9 ~2021 10  

5800m

3600m

5160m 14560m 2020 6 ~2021

3  

6 M7.5

2.0m×1.0m×1.0m × × 2020 6 ~2021 3  

151000m2 2020 6 ~2021 9  
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1350m 2020 6 ~2021

9  

5800m

2610m3 2020 6 ~2021 9  

2  

3#

2

 

33.99hm2 7.46 m3 5.73 m3

3#

5.60 m3 2020 5~8

2021 7~9  

DN300

DN2200 7500m

2020 10 ~2021 3  

30m 1 U

170m M7.5

112m 1570m 2020 10 ~2021 4  

1

2020 10  

7.00hm2 2021 9 ~2021 10  
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7.00hm2 0.53hm2 2021

9 ~2021 11  

7960m

2380m 3380m

2200m 7960m

3980m3 2020 6 ~2021 3  

4 M7.5

2.0m×1.0m×1.0m × × 2020 6 ~2021 4  

31800m2 2020 6 ~2021 9  

440m 2020 6 ~2021 9

 

2380m

1071m3 2020 6 ~2021 9  

3  

0.13 m3  

0.13 m3

2021 11~2021 12  

0.67hm2 2021 11 ~2021 12  

0.67hm2

2021 12  
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160m

2020 5 ~2021 10  

108m2

2020 6 ~2021 10  

220m2 2020 6 ~2021 9

 

0.06hm2 2020 6 ~2021 9  

1.9  

 

2020

5 2022 12 32  

 

6

4 2  

1.10  

9822.44 7364.36 771.83

429.05 480.80 43.50

76.00 542.76 233.64  

128.20hm2 10056t

98.8% 1.0 99.0% 99.2%

99.0% 65.8%  

1.11  

1  
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2  
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16 
 

 

    
      

 
4C 

2800×45m
16C 

 
 

215192.82  
 

96610.25 

 2020 5   2021 12  2022  
hm2  194.70 hm2  193.96 hm2  0.74 

m3

     
 42.68  489.11  460.91  14.48  

 21.56  111.58  92.68  2.53  
 0.10  0.93  0.80 0.10  

  64.34 601.62 554.39 17.11 
  

    
    

hm²  194.70 t/ km²·a 200 
t  11606 t 9904 

  

 
 

%  95  1.0 
%  97 %  95 

%  97 %  27 

    

 

149.24hm2 22.88
m3 3250m U
5800m 300m

720m
10140m

U 1160m 4
114.40hm2 

114.40hm2

5.60hm2 

14560m
6

151000m2

810m3

2610m3 

 

33.99hm2 5.60
m3 7500m

1490m 1
2 U

170m
112m 1570m

7.00hm2 

7.00hm2

4660

231360
1.40hm2

0.53hm2 

7960m
2

31800m2

264m3

1071m3 

 

0.13 m3

0.67hm2 0.67hm2 

160m
108m2

220m2

0.06hm2 
 7364.36 771.83 429.05 

 9822.44  480.80 
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 43.50  76.0  2336400 

    

/0531-55765571  /0537-2336305 

 125   7  
 250013  272100 

 /0531-86974146  15505378858 

 0531-86953030  0537-2336305 

 sdsbyj@163.com   jnjcjsgs@163.com 
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18

2.  

2.1  

2.1.1  

 

30km 12km

21km 31km

1300m E116°44′31″ N35°38′49″ 80°-260° 4°

 

 1  

 

 

2025 260

7000t 21311

4C 2800m

45m 2920m×280m 484m×206m 16

16C 1.5m

2 23m 1.5m

 

2800×45m 48m 60m 2 3

484m×206m

2000m2

28000m2 13000m2

1800m2 2700m2
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19

500m2 3000m2

11600 m2

2600m2

2100m2 4200m2

3000m2 23000m2  

2

3

3.50hm2 2.50hm2

1

0.67hm2  

194.70hm2

193.96hm2 0.74hm2

 

64.34 m3 41.72 m3

4.0 m3 601.62 m3 28.61 m3

554.39 m3 0.13

m3 17.11 m3 4.0 m3

13.11 m3

 

2020 5 2020

9 2021 12 20 4

215192.82 155300.11  

2-1 5  



2.  

20 

 
 
 

20

2-1  

 
  
  
  
  
 20 2020 5 2021 12 4  

 4C 2800m 45m 2920m 280m
16 16C  

 21.52  
 

 
(hm2) 

  
 

 
  

 158.16  158.16 2800×45m 2
600m

16 16C  

 
 

35.80  0.07 35.87  
 

 
 0.67 0.67 

   193.96 0.74 194.70  

( m3) 

         

 42.68  489.11    460.91  14.48  

 21.56  111.58   0.13  92.68  2.53  

 0.10  0.93  0.13   0.80 0.10  

     64.34 601.62 0.13 0.13  554.39 17.11 

 

1

35kV 35kV 35kV 35kV
10kV

 

  

 
 



2.  

21 

 
 
 

21

2.1.2  

5  

1  

4C 158.16hm2 2800m

45m 1.5m 2920m×280m

60m×48m 600m 1

 

E 23.0m

1.5m  

484m×206m 16 16C

1.5m  

2 23m

1.5m  

2200m  

1 Ⅰ

315m 315m

120m 310m

120m 310m  

/ 1000m  

900m I

 

2  



2.  

22 

 
 
 

22

35.80hm2  

28000m2

120m 70m 325m 25m

 

 

2.1.3  

50.20m

46.06m 4.14m 0.17%  

20

49.53m 50 50.17m 100 50.39m  

52.0m 100

1.61m

1:2 1.3m

4.2m 6.8m  



2.  

23 

 
 
 

23

2-2  

2-2  

 m    

 51.5   

 52.0   

 52.0   

 50.9   

 50.9 51.5 0.6%  
 

1.2% 1.6%

0.5% 1.2%

1.6% 0.7%

1%  

2.1.4  

2.1.4.1  

1  

E

6.6m/s 99.67%

80°-260° 4° 99.70%  

2.1.4.2  

4C

158.16hm2 2-3 2-4  
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24 

 
 
 

24

2-3  

 
 
 
 

 

 2800×45m 

 2 23m
1.5m 26m  

 48m 60m  

 
16 16C

1.5m
484m×206m  

 

 12250m  

 8m 3398m 27180m2 

 8m 445m 3560m2 

 3.5m 9143m 32000m2 

 

2800×45m 1.5m

 

48m

60m  

2

23m 1.5m  

600m 1

2200m  

16 16C

1.5m

484m×206m 9.97 m2  

2-4  

   m  m  

 2920 280 

 2800 45 

 60 48 

 160 26 

 484 206 
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25 

 
 
 

25

2.1.4.3  

34cm 20cm

12cm +20cm

25cm +20cm  

2-5  

 m2  

 

 248000 

 11800 

 800 

 5760 

2.1.4.4  

 

 

1  

2.5m

2  

2  

 

3.5m 300m

20cm + 20cm



2.  

26 

 
 
 

26

 

3  

 

8m 25cm + 20cm

 

4  

8m

 

25cm + 20cm

 

5  

2-6  

  

 

 12250m 

 2  

 27180m2 

 3560m2 

 32000m2 

2.1.4.5  

08 26 1 Ⅰ

1 /  

1  

08

1 26 1 1

16 M



2.  

27 

 
 
 

27

100W

 

08 2 380/220V

1 08

380/220V 1

26 2 380/220V 1

26

380/220V 1

 

30m2

1000×2100

 

2 /  

1 1 100W

\  

/ 380/220V

 

/ 5m 30m

43m 43m 1849m2  

30m2

1000×2100

 

2.1.4.6  

315m

275m 25m×25m 1 1 6



2.  

28 

 
 
 

28

 

50m 240m2

1  

1

UPS

 

1 UPS

 

2.1.4.7  

140m

U

 

4 A/B

147~200m

A B

U A/B

C 134.5m

U

D

4

 



2.  

29 

 
 
 

29

2-7  

 m  

 

 3250 

U  5800 

 300 
 

2.1.5  

2000m2

28000m2

13000m2 1800m2

2700m2 500m2

3000m2

11600m2

2600m2 2100m2

4200m2 3000m2

23000m2  

35.80hm2

 

 



2.  

30 

 
 
 

30

 
2-1  

2-8  

 m2   

 28000  

 23000  

 2000  

 240  

 1800  

 2700  

 2600  

 2100  

 1000 

4200m2  1000 

 2200 

 2200 

11600m2 

 5100 

 500 

 2100 

 1500 

 200 

 1000  

 3000  



2.  

31 

 
 
 

31

 m2   

 600 2  

 350  

 1250  

 1200  

 200  
 

2.1.5.1  

2000m2

 

32m 90m2

490m 410m

 

2.1.5.2  

28000m2

120m 70m 325m 25m

4 4C 8

8C 50%  

2.1.5.3  

24m 4×3.75m

30km/h 30m

9.0m 2×4.5m  

29.5m 3 1

2 3 1

2



2.  

32 

 
 
 

32

 

40000m2

22cm 20cm 50cm

 

80km/h

30m 2000m 15m 4×3.75m  

2.1.5.4  

7000

0.15~0.35m2/T

1500m2 300m2 1800m2

670m2 440m2 110m2

280m2 300m2  

1500m2

1500m2  

2.1.5.5  

2700m2 500m2

3000m2  

2.1.5.6  

35kV 10kV

10kV

2 800kW

1 250kW

600kW 1 250kW  

2.1.5.7  

1500t 1500t



2.  

33 

 
 
 

33

DN350 DN100

 

2.1.5.8  

11600m2

2600m2 2100m2

4200m2  

1  

260

N=80+ T-200 /10*0.875 85.25 86

( 130-2010)

30m2 2600m2  

2  

161 10m2

1/3 8m2

2100m2  

3  

1000m2  

4  

1000m2

 

5  



2.  

34 

 
 
 

34

42 1700m2

500m2 2200m2

4200m2  

6  

11600m2  

 

700 25%

9m2/

8m2/ 9%

0.65 5100m2  

 

200 m2  

 

30% 210 8m2

2100m2  

 

90% 80

1.1 m2 1 1 2.2m2

1500m2  

 

105-2008

4 500m2

1200m2 500m2 2200m2  

 

500m2  

2.1.5.9  



2.  

35 

 
 
 

35

3000m2

 

2.1.5.10  

VIP

VIP

 

23000m2 14000m2

323 26 15 9000m2

162 22cm

20cm 20cm  

2.1.5.11  

2016-2030

DB37/T 5060-2016

75% 75%

30.5mm 9500m³  

63% 4%

2 2×4050m3

 

PP 



2.  

36 

 
 
 

36

5h  

pp

pp  

2.1.5.12  

1  

 

GB 50014-2006 2018

MH/T5036-2017 5

5

 

2  

 

1 9.06m3/s P=5a

1 DN2400

40m 1.8m 2.5m

1:0.5

18m 0.07hm2  

HDPE

≥12.5kN/m2  



2.  

37 

 
 
 

37

2-9  

  
hm2  

 
 

 
m3/s   

 20.0 0.65 7.75 DN2200 

 29.0 0.65 11.24 DN2200 

3  

95%

 

1020t/d 1250m2 1000m3

 

 

2.1.6  

 

1  

2019 9 10

2019 30



2.  

38 

 
 
 

38

 
2  

255

DN300 10.35km

DN300 7.5km

 

DN150 0.35MPa  

 

3  

35kV 35/10kV

35kV 220kV 5.6km

5km 0.6km 220kV 12.6km

12km 0.6km  

 

4  

12.34km 40km/h  

G327 58.912km

120km/h  



2.  

39 

 
 
 

39

S246 S246 7.4km

80km/h  

 

5  

22009.75m2

4 1000 m3 4000m3

1 1000m³ 3 5000m3

20000 m3

 

6  

72

5.55km 8.05km 1.5km

1km 1km  

 

7  

S104

5km 1.6mP 10~20 m³

20m 20m=400m2  



2.  

40 

 
 
 

40

 

2.2  

2.2.1  

1 -

0.67hm2

 

2

3.50hm2

2.50hm2

 

5  

2.2.2  

S104 S246 G327 G1511

 

12.34km 40km/h

7.5km

 



2.  

41 

 
 
 

41

4.5m 3.5m

+ 0.5m 5800m

2380m  

2.2.3  

500m3

 

2.2.4  

50km

 

2.2.5  

35kV

 

2.2.6  

 

2.2.7  



2.  

42 

 
 
 

42

 

1

3.0m

 

2 1:1 

 

3 → →

→ → →

 

4

 

5  

2.0 4.0m

0.8m

 

2.0m

0.5m  



2.  

43 

 
 
 

43

 

2.3  

158.16hm2 35.87hm2

0.67hm2 194.70hm2

193.96hm2 0.74hm2  

179.97hm2 1.53hm2 1.73hm2 2.00hm2

4.06hm2 1.87hm2 3.54hm2

2-10  

2-10  

 

 

 
 

    
 

 
 

 
  

 
  

    
 

 
   

 

 145.98  1.53  1.73 1.65  3.22 1.87  2.18   158.16  
 

 
33.92    0.35  0.84  0.69   35.80   

 

0.07        0.07  
 

 
        0.67 0.67   

 
 179.97 1.53  1.73 2.00  4.06 1.87  2.87  0.67 194.70  

2.4  

1  



2.  

44 

 
 
 

44

665.96 m3 64.34

m3 41.72 m3 4.0 m3 601.62

m3 28.61 m3 554.39 m3 0.13 m3

17.11 m3 4.0 m3  

255

278.74hm2

567.8 m3

19.8km 24.00hm2 3.70hm2

12km 2020 2022

568 m3

12

13.11

m3

106 m3

10  

2-11 2-2  

 



2.
 

 

45
 

   

45
 

2-
11

 
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 
m

3 

 

 
 

 
 

 
 

  
 

  
 

  
  

 
 

 
 

 
 

 
 

 

 
5.

32
  

34
.2

6 
 

3.
10

  
42

.6
8 

 2
2.

88
  

46
6.

23
  

48
9.

11
  

 
 

 
 

46
0.

91
  

 
14

.4
8 

 
4.

0

 

 
13

.3
0 

7.
46

  
0.

80
  

21
.5

6 
 

5.
60

  
10

5.
98

  
11

1.
58

  
 

 
0.

13
  

  
92

.6
8 

 
 

2.
53

  

 

 
 

0.
10

 
0.

10
  

0.
13

  
0.

80
  

0.
93

  
0.

13
  

 
 

 
0.

80
 

 
0.

10
 

 
18

.6
2  

41
.7

2 
4.

00
 

64
.3

4 
28

.6
1 

57
3.

01
 

60
1.

62
 

0.
13

 
 

0.
13

  
 

55
4.

39
 

 
17

.1
1 

 
 

 
1

 
2



2.  

46 

 
 
 

46

 
2-2  

2  

183.23hm2 0.20~0.25m

0.23m

0.30m 41.26 m3

114.40hm2 22.88 m3 11.38 m3

7.00hm2 5.60 m3

0.13 m3 1.73 m3

13.11 m3

2-3  



2.  

47 

 
 
 

47

 
2-3  

2

150m 2.80hm2 4m 11.20

m3 120m 2.90hm2 4m

11.68 m3 1

1.40hm2 4m 5.73 m3 2-12

2-13  

2-12  

  
 
 

hm2    

 
 

m  
 

1#
 150m  2.80 11.20 1 1 4  

2#
 120m 2.90 11.68  1 1 4  

3#
  1.40 5.73  1 1 4 

 
 7.10 28.61 

 



2.  

48 

 
 
 

48

2-13  

 
hm2   

m3  

 
 

m3  

 

   1#
 

2#
 

3#
 

 145.98 1.53 1.73 34.26 22.88 11.20 11.68 

 33.92 0.00 0.00 7.46 5.60 5.73 

 3.00 0.00 0.00 0.00 0.13 

 182.90 1.53 1.73 41.72 28.61 11.20 11.68 5.73 

3  

20cm 114.40hm2

22.78 m3 7.00hm2 80cm 5.60

m3 20cm 0.13 m3

2-14  

2-14  

 
 

  
hm2    

m  
 

m3  
 114.40   0.20 22.88  1# 2#  

 7.00   0.80 5.60  3#  

 0.67   0.20 0.13  3#  

 122.07  28.61   
 

2.5  

1

4.0 m3

 



2.  

49 

 
 
 

49

2019 9 10

2019 30

 

35kV 35kV 35kV 35kV

10kV 3660

 

2.6  

2020 5 2020

9 2021 12 20 4

2022 2022 2-4  

4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

20212020

 
2-4  

2.7  

2.7.1  

1  

50.20m



2.  

50 

 
 
 

50

46.06m 4.14m 0.17%  

2  

 

-

17 3  

 

 

GB18306-2015

Ⅱ 0.10g

0.40s Fa 1.25

Ⅶ  

 

2 5m 3 5 6.00m

4.00m 44.00m

-

 

3  

1970 2019 14.1℃

15.8℃ 12.3℃ ≥0℃ 5076.7℃



2.  

51 

 
 
 

51

≥10℃ 4523.8℃ 118.85kCal/cm2

2407.7h 660.1mm

473.9mm 206.8mm

1592.5mm 195d 48cm 1.5m/s

14.3m/s E 12

6-8 2-14  

4  

1367km2

47.7km 21.9km

 

  

800m 90m

26m 45.00m 48.20m 50.80m

44.4km

227.1km2 8.8km 16km2 641.5 

m³/s 49.00m  

 

2.3km2  

  



2.  

52 

 
 
 

52

2.1km2  

  

60~70m 15m

45.00~46.50m 47.50~48.50m

48.80~49.60m  

2  

2-14  

      

 

 ℃  14.1  

 ℃  25.7 8  

 ℃  0.1 1  

 ℃ 40.7 2002 7 15  

 ℃ -24.2 1981 1 27  

≥10.0℃  ℃  4523.8  

  mm 1592.5  

 

 mm 660.1  

 mm 1272 2008  

 mm 504.5 2002  

 mm 219.2 2008 7 23  

12  mm 114.9  

 
24  

mm 50  252  
mm 100  361.7  

 

 m/s  1.5  

 m/s 14.3 2000 4 9  

 d  20.3  

  E  

 cm 48  

  70  

 d 195  

 cm 14 1987 1 2  

 d 29  

 d 53  
 

5  

- - -



2.  

53 

 
 
 

53

pH 7.1

<20g/kg

20~30cm  

6  

 

21.5%  

2.7.2  

2013 188

2016 1 2018-2030

2018-2030 - -

 

 

 



4.  

54 

 
 
 

54

3.  

 

3.1  

2015 12 16

2015 1332

2020 3 19

370000202000012 2020

6 24 2020 984

 

3-1  

3-1   

    

1 3.2.1 1
 

  

2 3.2.1 2
  

 

3 

3.2.1 3

 
 

 



4.  

55 

 
 
 

55

 

 

2

GB50433-2018  

3.2  

3.2.1  

 

 

52.0m 100

1.61m



4.  

56 

 
 
 

56

2

GB50433-2018

 

 

3.2.2  

1  

370000202000012

193.96hm2

1

0.67hm2 2-10  

2  

 



4.  

57 

 
 
 

57

2 3

 

99.62%

92.43% 0.79% 0.89% 1.03% 2.09% 0.96% 1.82%

0.07hm2

1 0.67hm2

179.97hm2

 

2

3



4.  

58 

 
 
 

58

“ ” “

”  

3.2.3  

665.96 m3 64.34 m3

41.72 m3 4.0 m3 601.62 m3

28.61 m3 554.39 m3

0.13 m3 17.11 m3 4.0 m3

13.11 m3

 

41.72 m3

34.26 m3 22.88 m3

7.46 m3 5.60 m3

0.13 m3

1# 2# 3#

13.11 m3

 



4.  

59 

 
 
 

59

 

3.2.4   

 

3.2.5  

17.11 m3 4.0 m3

13.11 m3

 

3.2.6  

1  

2020 5 2020 9 2021 12

20 → → →

→ → → →

2020 5

2021 10

 



4.  

60 

 
 
 

60

2  

 

 

 

 

3.2.7  



4.  

61 

 
 
 

61

 

3.2.7.1  

1  

 

140m

U 1.2m×1.5m ×

1.2m×1.5m ×

4

 

3250m U 5800m 300m  

 

2  

 

114.40hm2  

 

 

1 2

5.60hm2  



4.  

62 

 
 
 

62

 

3.2.7.2  

1  

 

 

5

7500m 2.5m 1.2 2.0m 1:1

10cm DN300 DN2200 HDPE

7500m  

 

 

2

4050m3 PP

 

 

2  

 



4.  

63 

 
 
 

63

7.00hm2

 

 

 

1 2

0.53hm2  

 

3.3  

 

1  

 

2  



4.  

64 

 
 
 

64

 

GB 

50433-2018 D  

 

3-4  



4.  

65 

 
 
 

65

3-2  

    
    

  6764.00  
  3164.00 

1  m 9350 3164.00 

m 3250 1300.00 

m 5800 1624.00 

3 m 300 240.00 

  3600.00 

1    2100.00 

m 7500 2100.00 

  1500.00 

1   2 1500.00 

  775.35 
   114.33 

1    109.43 

1  hm2 75.92 109.43 

2    4.90 

1  hm2 5.60 4.90 

   661.02 

1  hm2 7.00 660.56 

2    0.46 

1  hm2 0.53 0.46 

  —— 

    7539.35  
 



4.  

66 

 
 
 

66

 

4.  

 

4.1  

2018

2018 13.21km2

8.49km2 4.71km2  

220t/

km2•a

200t/ km2•a  

3  

4.2  

4.2.1  

 

 



4.  

67 

 
 
 

67

4.2.1.1  

 

 

1  

 

2  

 

3  

 

 

4.2.1.2  



4.  

68 

 
 
 

68

 

4.2.2  

194.70hm2 3.26hm2 4-1  

4-1     
hm2 

 
    

 
 
 

 
  

  
   

    
 

 
   

 145.98 1.53 1.73 1.65 3.22 1.87 2.18 158.16 3.26 

 33.99 0.35 0.84 0.69 35.87 0.00 

 0.67 0.67 0.00 

  179.97 1.53 1.73 2.00 4.06 1.87 2.87 0.67 194.70 3.26 
 

4.2.3  

64.34 m3 41.72 m3

4.0 m3 601.62 m3 28.61 m3 554.39

m3 0.13

m3 17.11 m3 4.0 m3

13.11 m3

 

28.61 m3  

4.3  

4.3.1  



4.  

69 

 
 
 

69

194.70hm2

3

4-2   

4-2  

hm2 

  
 

   

 

 158.16   158.16  

 35.80  0.07 35.87 

  0.67 0.67 

 193.96 0.74 194.70 
 

4.3.2  

GB 50433-2018

 

6 9

3  

4-3  



4.  

70 

 
 
 

70

4-3   

    a  

 
 2020 5 2021 12  20 2 

   3 

 
 2020 5 2021 12  20 2 

   3 

 
 2020 5 2021 12  20 2 

   3 
 
4.3.3  

1  

220t/ km2·a 200t/

km2·a  

2  

4-4  

4-4     
t/ km2·a  

 
 

 
 

 
 

 
  

   
 220 2200 1300 640 220 4100 

 220 2200 1300 640 220 4100 

 220 2000 1300 640 220 4100 
 

4.3.4  

 



4.  

71 

 
 
 

71

 

 

………………………... 4-1 

…………………….. 4-2 

W — t  

W— t  

jiF — km2  

iMj — t/ km2·a  

jiT — a  

i — 1 2 ……n  

j — 1 2  

 

1  

428t 8836t

7980t 4-5  



4.  

72 

 
 
 

72

4-5  

 
 

 
 

 

t/km2·a  

 

t/km2·a  

 

hm2  

 

a  
   

t  t  t  

  

 220 2200 152.46 2 335 6037 6708 

 220 4100 5.70 2 13 442 467 

 158.16 348 6479 7175 

 

  

 220 2200 34.47 2 76 1365 1517 

 220 4100 1.40 2 3 109 115 

 35.87 79 1474 1632 

 

  

 220 2200 0.67 2 1 27 29 

 220 4100 0.00 2 0 0 0 

 0.67 1 27 29 

  

 187.60 412 7429 8254 

 7.10 16 551 582 

 194.70 428 7980 8836 
 

2  

282t 2770t

1924t 4-6  

4-6  

  
hm2  

 
t/km2·a  

 
t/km2·a   

 
 

 
 

   t  t  t  

 120.00 220 1300 640 220 264 1800 2592 

 7.60 220 1300 640 220 17 114 164 

 0.67 220 1300 640 220 1 10 14 

 128.27 282 1924 2770 

4  

710t

11606t 9904t

4-7  



4.  

73 

 
 
 

73

4-7  

  
 
 

t  

 
 

t  

 
 

t  

 
 

%  

 

 348  7175  6479  81.19  

 79  1632  1474  18.47  

 1  29  27  0.34  

 428  8836  7980  100  

 

 264  2592  1800  93.56  

 17  164  114  5.93  

 1  14  10  0.52  

 282  2770  1924  100  

   710  11606  9904   
 

4.4  

 

1  

 

2  

 

3  

 

4  



4.  

74 

 
 
 

74

 

5  

 

6  

 

4.5  

4.5.1  

1  

194.70hm2

194.70hm2 3.26hm2  

2  

64.34 m3 41.72 m3

4.0 m3 601.62 m3 28.61 m3 554.39

m3 0.13

m3 17.11 m3 4.0 m3

13.11 m3

28.61

m3  



4.  

75 

 
 
 

75

3 11606t

9904t

8836t 76.13

7980t 80.57

 

4

 

4.5.2  

1

 

2

 

3



5.  

76 

 
 
 

76

5.  

5.1  

5.1.1  

1  

 

2  

 

 

3  

 

5.1.2  

3 5-1  

5-1  

   

1  158.16hm2

 

2  
35.87hm2

 

3 
 

0.67hm2

 
 

5.2  

5.2.1  



5.  

77 

 
 
 

77

 

1

 

2

 

3

 

4

 

5

 

5.2.2  

 

 



5.  

78 

 
 
 

78

 

1  

1# 2#

U

 

2  

3#

2

 

3  

0.13 m3  

5-1  



5.  

79 

 
 
 

79

 
5-1  



5.  

80 

 
 
 

80

5.3  

5.3.1  

1  

4C 5

30

10 GB51018-2014

3  

2  

 

 

 

 

 

 

 

 



5.  

81 

 
 
 

81

 

 

5-2  

5-2  

 
 

 
    

  

 

    

≥ 
8cm 

    

    

    

 

    
 

3.0m 

    ≥ 
150cm 

    

    ≥ 
30cm

≥ 
20cm 

    

    

 

    
Ⅰ  

    
     

 
3  



5.  

82 

 
 
 

82

 

 

1 2 2 3m

 

4  

1

3  

Ⅰ Ⅱ

8cm

60cm 3 1.5m 

1.5m 90% 85%  

5  

3  

5.3.2  

5.3.2.1  

1  

1  

149.24hm2 34.26 m3 22.88 m3

2

22.88 m3  

2  

 



5.  

83 

 
 
 

83

4

A/B 147~200m

A

B

U A/B

C 134.5m

U

D

 

140m

U 1.2m×1.5m ×

1.2m×1.5m ×

4

 

 

 
P 5  

0.3 0.9  

0225.0n  

5-3



5.  

84 

 
 
 

84

5-3 4  

  
hm2  

 
hm2  

m3/s  

  

A  42.18  2.7  

B  29.68  2.00  

C  26.97  2.25  

D  52.94 5.00 6.00 7.86 
 

1.8m×1.2m × 3250m U 1.4m×1.5m

× 5800m 300m  

 

30m 1 U ×

0.5m×0.3m U 1160m  

 

 

GB51018-2014

5  

Q =0.278kiF 

Q — m3/s k— i— 24

mm/h — km2  

Q =ωC(Ri)1/2  

Q — m3/s ω— ω=(b mh)h m2 Ri—

C=(1/n)R1/6 R— R =ω/x m i— n— b—

m h— m x— m  

1.3m 4.2m

2.25hm2 k=0.3

i=149.6mm/h 0.02km2  



5.  

85 

 
 
 

85

Q =0.278kiF =0.278×0.3×149.6×0.02=0.25m3/s 

20% 30%

 

1.0m×0.8m ×

1 1 M7.5 30cm

720m 1742m3

M7.5 730m3 10140m 14600m3  

3  

≥0.4mm

GB50288-99 ω

20℃ 0.4mm 43.40mm/s H 0.8m

HP 0.56m  0.15m3/s ξ 1.3

8-1 LP 2.52m LP

2.6m  

 

ω
ξ103 VHL Pp =                              

Lp—— m  

ξ—— 1.2~1.5

 

ω—— mm/s  

HP—— m 70%~75%  

V —— m/s  

1.6m 2.6m 1.0m

0.30m

 

4 21.1m3



5.  

86 

 
 
 

86

12.2m3 25.1m2 3.3m3  

4  

114.40hm2  

2  

1  

≥80% ≤30cm ≥70% ≤30cm

≥85% ≤20cm

1.5%

2.5%

 

1 1 Ⅰ 80kg/hm2

114.40hm2 9152kg  

2  

1 2

5.60hm2 80kg/hm2 448kg  

3  

1  

0.5m 0.5m 1:1



5.  

87 

 
 
 

87

5-4  

 
     

m m - cm m3/  

 0.5 0.5 1:1 5 0.5 

5800m

3600m 5160m

14560m 7280m3  

2  

M7.5

2.0m×1.0m×1.0m × × 0.24m M7.5

12.05m3

7.36m3 M7.5 3.06m3 M7.5 13.25m2  

6 72.3m3 44.16m3

M7.5 18.36m3 M7.5 79.5m2  

3  

94000m2  

57000m2  

4  

0.5m 1.0m 0.8m 60cm×98cm ×

35cm 1350m

810m3 810m3  

5  



5.  

88 

 
 
 

88

5800m 4.5m 3.5m + 0.5m

0.10m 2610m3  

4  

1 149.24hm2 22.78 m3

1.8m×1.2m × 3250m U 1.4m×1.5m × 5800m

300m 720m 10140m

U 1160m 4 114.40hm2  

2 114.40hm2 5.60hm2  

3 14560m 6 151000m2

810m3 3250m3  

5-5  

5-5  

   

 

 hm2 149.24 

 m3 22.88 

 
 

 m 3250 

U  m 5800 

 m 300 

 U  m 1160 

 

 m 720 

 m3 1742 

M7.5   m3 730 

 
 m 10140 

 m3 14600 

 
 

  4 

 m3 21.1 

 m3 12.2 

 m2 25.1 

 m3 3.3 



5.  

89 

 
 
 

89

   

  hm2 114.40 

 

 
 hm2 114.40 

 kg 9152 

 
 hm2 5.60 

 kg 448 

 

 
 m 14560 

 m3 7280 

 

  6 

 m3 72.30 

 m3 44.16 

 m3 18.36 

M7.5  m2 79.50 

  m2 151000 

 
 m 1350 

 m3 810 

  m3 2610 

5.3.2.2  

1  

1  

33.99hm2 7.46 m3 5.73

m3 3#

5.60 m3  

2  

5

7500m 2.5m 1.2 2.0m 1:1



5.  

90 

 
 
 

90

10cm DN300 DN2200 HDPE  

3  

1

 

1

5.3m3 3.1m3 6.3m2 0.83m3  

4  

2

4050m3 PP

 

5  

30m 1 U × 0.5m×0.3m

U 170m  

6  

1.0m×0.8m ×

1 1 M7.5 30cm

112m 270m3 M7.5

113.5m3 1570m 2260m3  

7  

7.00hm2  

2  

1  

7.00hm2



5.  

91 

 
 
 

91

 

“ ”

5cm

5cm

 

20 /m2

 

680

2640 780 420 140

580 580 1200 8.20 8.20

6.50 1.40hm2 280kg

0.27hm2 21.6kg  

2  



5.  

92 

 
 
 

92

1 2

0.53hm2 80kg/hm2

42.4kg  

3  

1  

0.5m 0.5m

1:1 2380m

3380m

2200m 7960m 3980m3  

2  

M7.5 2.0m×1.0m×1.0m × ×

0.24m M7.5

12.05m3 7.36m3 M7.5 3.06m3 M7.5

13.25m2  

2 24.10m3 14.72m3

M7.5 6.12m3 M7.5 26.50m2  

3  

16000m2  

15800m2  

4  



5.  

93 

 
 
 

93

0.5m 1.0m 0.8m 60cm×98cm ×

35cm 440m

264m3 264m3  

5  

2380m 4.5m 3.5m +

0.5m 0.10m 1071m3  

4  

1 33.99hm2 5.60 m3 7500m

1490m 1 2 U

170m 112m 1570m 7.00hm2  

2 7.0hm2 4180 23.09

1.20hm2 0.27hm2 0.53hm2  

3 7960m 2 31800m2

264m3 1071m3  



5.  

94 

 
 
 

94

5-6   

   

 

 hm2 33.99 

 m3 5.60 

 m 7500 

 

  1 

 m3 5.3 

 m3 3.1 

 m2 6.3 

 m3 0.83 

  2 

 U  m 170 

 
 

 m 112 

 m3 270 

M7.5   m3 113.5 

 
 m 1570 

 m3 2260 

  hm2 7.00 
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7.  

126 

 
 
 

126

7-10  
       

1 1044 55kw  110.93  7.63  103.30   

2 1030 59kW  134.41  21.61  112.80   

3 1077  31.64  1.14  30.50   

4 1031 74kW  171.63  37.93  133.70   

5 1052 9-12m3  9.41  9.41    

6 2002 0.4m3 36.94  8.74  28.20   

7 2033 2.2kw 7.89  4.29  3.60   

8 2050 ( )  33.09  0.59  32.50   
9 1001 0.5m3 177.81  39.03  138.78   

10 1002 1.0m3 226.16  54.13  172.03   
11 1003 2.0m3 236.32  78.47  157.85   
12 3059  0.80  0.80    

13 3003  5t  101.27  14.99  86.28   
14 3038  86.44  21.06 65.38   

 
7-11   

     
1   12.88   
2  kg 0.38   

3  m3 2  

4  m3 0.12  

5  kg 9.5  

6  kg 7.5  

7  kwh 1.2   

8  m3 280  

9  m3 200  

10  m3 280  

11    296  

12  kg 2.6   

13  m2 1.8  

14   3.0   

15  m3 80.00   

16 ≥8.0cm   680.0  

17 ≥8.0cm   460.0  

18 ≥8.0cm   860.0  

19 ≥8.0cm   1680.0  



7.  

127 

 
 
 

127

7-11   
     

20 ≥8.0cm   1380.0  

21 150cm   158.0  

22 150cm   156.0  

23 150cm   280.0   

24 60cm   7.6   

25 60cm   8.4   

26 60cm   5.2   

27  kg 95.0   

28  kg 90.0   

29  kg 100.0   

30 ( ) kg 110.0   

7.2  

194.70hm2

132.55hm2 127.53hm2

4.28hm2 59.90hm2

7-12 7-13  

7-12  

      

 hm2 158.16 35.87 0.67 194.70 

 hm2 158.16 35.87 0.67 194.70 

 

 hm2 3.79 0.49  4.28 

 hm2 120.00 7.53 0.67 128.20 

 hm2  0.07  0.07 

 hm2 123.79 8.09 0.67 132.55 

+  hm2 32.6  27.3   59.90 

 hm2 121.5  8.03   129.53 

 t/km2·a 200 200 200  

 t/km2·a 180 180 150  

 m3 22.88 5.6 0.13 28.61 

 m3 22.65 5.54 0.13 28.32 

 



7.  

128 

 
 
 

128

1  

98.8%

95%  

2  

200t/ km2•a

1.0  

3  

99.0% 97  

4  

42.06 m3

41.72m3

28.69 m3 3

99.2%

95  

5  

128.20hm2 129.53hm2

99.0% 97%  

6  

128.20hm2

194.70hm2 65.8% 27%

 



7.  

129 

 
 
 

129

7-13  

    

( ) 95 /  98.8 

 1.0 /  1.0 

( ) 97 /  99.0 

( ) 95 /  99.2 

( ) 97 /   99.0 

( ) 27 /  65.8 

194.70hm2 128.20hm2 10056t

28.32 m3 41.72 m3

98.8% 1.0 99.0%

99.2% 99.0% 65.8  



8.  

130 

 
 
 

130

8.  

 

8.1  

8.1.1  

 

8.1.2  

1  

2  

3  

4  

5  

6

 

7  



8.  

131 

 
 
 

131

8  

9

 

10

 

11  

8.1.3  

 

 

8.2  

“

”

 

 

“ ”

2019 160



8.  

132 

 
 
 

132

 

8.3  

5

“ ”

2019 160 “ ”

“ ”

“ ”

 

8.4  

1  

“ ”

2019 160

20

20

200 200



8.  

133 

 
 
 

133

200

 

2  

 

 

 

8.5  

“ ”

2019 160

 

 

 



8.  

134 

 
 
 

134

8.6  

2019 172

2018 133

2017

365

 



 

135 

 
 
 

135

 
1  

[01146]  100m2 

 

      

     99.70  

     93.62  

1     9.02  

   0.7 12.88  9.02  

2     1.53  

   17.0  9.02  1.53  

3     83.07  

 74kW     

      

 74kW  0.49 169.54  83.07  

   2.5 93.62  2.34  

   4 93.62  3.74  

   5.5 99.70  5.48  

   7 105.18  7.36  

   9 112.54  10.13  

    122.67  

  10 12.27  

 
 

  134.94  

 



 

136 

 
 
 

136

 
2  

[01089]  100m3 

 

      

     1381.14  

     1296.85  

1     1212.01  

   94.1 12.88  1212.01  

2     84.84  

   7.0  1212.01  84.84  

3     0.00  

 1.0m3    0.00  

   2.5 1296.85  32.42  

   4 1296.85  51.87  

   5.5 1381.14  75.96  

   7 1457.10  102.00  

   9 1559.10  140.32  

    1699.42  

  10 169.94  

 
 

  1869.36  

 



 

137 

 
 
 

137

 

3  

[01181]  100m3 

 

      

     540.98  

     507.96  

1     103.04  

   8 12.88  103.04  

2     13.40  

   13.0  103.04  13.40  

3     391.52  

 74kW  2.04 169.54 345.86  

   2.04 9.41 19.20  

 59kW  0.2 132.32  26.46  

   2.5 507.96  12.70  

   4 507.96  20.32  

   5.5 540.98  29.75  

   7 570.73  39.95  

   9 610.68  54.96  

    665.64  

  10 66.56  

 
 

  732.20  

 



 

138 

 
 
 

138

 

4  

[01295]  100m3 

 

      

     1379.22  

     1295.04  

1     1132.15  

   87.9 12.88  1132.15  

2     101.89  

   9.0  1132.15  101.89  

3     61.00  

   2.04 29.9 61.00  

   2.5 1295.04  32.38  

   4 1295.04  51.80  

   5.5 1379.22  75.86  

   7 1455.08  101.86  

   9 1556.94  140.12  

    1697.06  

  10 169.71  

 
 

  1866.77  

 



 

139 

 
 
 

139

 

5  

[08046]  hm2 

 

      

     2162.50  

     2030.52  

1     244.72  

   19 12.88  244.72  

2     90.40  

  m3 1 80 80.00  

   13  80 10.40  

3     1695.40  

 74Kw  10 169.54  1695.40  

   2.5 2030.52  50.76  

   4 2030.52  81.22  

   5.5 2162.50  118.94  

   7 2281.44  159.70  

   9 2441.14  219.70  

    2660.84  

  10 
 

266.08  

 
 

  2926.92  



 

140 

 
 
 

140

 

6  

[03028] M7.5  100m3 

 

      

     34314.86  

     32220.53  

1     10749.65  

   834.6 12.88  10749.65  

2     21113.54  

  m3 108 60 6480.00  

  m3 34.4 422.34  14528.50  

   0.5  21008.50  105.04  

3     357.34  

 0.4m3  6.38 35.80  228.40  

   161.18 0.80  128.94  

   2.5 32220.53  805.51  

   4 32220.53  1288.82  

   5.5 34314.86  1887.32  

   7 36202.18  2534.15  

   9 38736.33  3486.27  

    42222.60  

  m3 108 220.00  23760.00  

   9 23760.00  2138.40  

  10 44361.00  4436.10  

    48797.10  

 



 

141 

 
 
 

141

 

7  

[03007] M7.5  100m3 
 

      

     40638.21  

     38157.94  

1     11452.90  

   889.2 12.88  11452.90  

2     26496.72  

   53.4 296 15806.40  

  m3 25 422.34 10558.50  

   0.5  26364.90  131.82  

3     208.32  

 0.4m3  4.5 35.8 161.10  

   59.02 0.8 47.22  

   2.5 38157.94  953.95  

   4 38157.94  1526.32  

   5.5 40638.21  2235.10  

   7 42873.31  3001.13  

   9 45874.44  4128.70  

  10 50003.14  5000.31  

 
 

  55003.45  

 



 

142 

 
 
 

142

 

8  

[04013] C15  100m3 
 

      

     64389.43  

     60459.56  

1     11701.48  

   908.5 12.88  11701.48  

2     48273.34  

  m3 0.86 1083 931.38  

  kg 135.5 2.52 341.46  

  m3 113.0  408.38  46146.94  

   1.8  47419.78  853.56  

3     484.74  

 1.1KW  53.05 7.89 418.56  

   2 33.09 66.18  

  % 15   

   2.5 60459.56  1511.49  

   4 60459.56  2418.38  

   5.5 64389.43  3541.42  

   7 67930.85  4755.16  

   9 72686.01  6541.74  

  10 79227.75  7922.78  

    87150.53  



 

143 

 
 
 

143

 

9  

[03079] M7.5  100m2 

 

      

     2314.71  

     2173.43  

1     1105.10  

   85.8 12.88  1105.10  

2     1048.99  

  m3 2.3 422.3  971.29  

   8   77.70  

3     19.34  

 0.4m3  0.41 35.8 14.68  

   5.59 0.8 4.47  

   1 19.15  0.19  

   2.5 2173.43  54.34  

   4 2173.43  86.94  

   5.5 2314.71  127.31  

   7 2442.02  170.94  

   9 2612.96  235.17  

    2848.13  

  10  284.81  

    3132.94  

 



 

144 

 
 
 

144

 

 10   

:[03002]   100m3  

 

      

     13545.83  

     12719.09  

1   507.6 12.88 6537.89  

2     6181.20  

  m3 81.6 60 4896.00  

  m3 20.4 60 1224.00  

  % 1  61.20  

3     0.00  

  % 2.5  317.98  

  % 4  508.76  

  % 5.5  745.02  

  % 7  1000.36  

  % 9  1376.21  

    16667.42  

  m3 81.6 140 11424.00  

  m3 20.4 220 4488.00  

  % 9 15912.00  1432.08  

  % 10 18099.50  1809.95  

     19909.45  

 



 

145 

 
 
 

145

 

11  

[03053]  100m3  
           

   /  /   

     26588.32  

     24965.56  

1     14966.56  

   1162 12.88  14966.56  

2     9900.00  

   3300.00  3 9900.00  

3  % 1  9900.00  99.00  

   2.5 24965.56  624.14  

   4 24965.56  998.62  

   5.5 26588.32  1462.36  

   7 28050.68  1963.55  

   9 30014.23  2701.28  

    32715.51  

  10 3271.55  

    35987.06  

[03054]  100m3  
           

   /  /   

     2327.54  

     2185.48  

1     2163.84  

   168 12.88 2163.84  

2     0.00  

3  % 1  2163.84  21.64  

   2.5 2185.48  54.64  

   4 2185.48  87.42  

   5.5 2327.54  128.01  

   7 2455.55  171.89  

   9 2627.44  236.47  

    2863.91  

  10 286.39  

    3150.30  



 

146 

 
 
 

146

12  

[03005]  100m2 

 

   /  /   

     355.96  

     334.23  

1     128.80  

   10 12.88  128.80  

2     205.43  

  m2 113 1.8 203.40  

   1  203.40  2.03  

3      

   2.5 334.23  8.36  

   4 334.23  13.37  

   5.5 355.96  19.58  

   7 375.54  26.29  

   9 401.83  36.16  

    437.99  

  10 43.80  

 
 

  481.79  



 

147 

 
 
 

147

13  

[08088]  100  

8cm  

      

     2463.69  

     2339.68  

1     940.24  

   73 12.88  940.24  

2     1399.44  

   102 680  

  m3 6 2 12.00  

   2   1387.44  

   1.3 2339.68  30.42  

   4 2339.68  93.59  

   3.3 2463.69  81.30  

   5 2544.99  127.25  

   9 2672.24  240.50  

    2912.74  

  10 291.27  

 
 

  3204.01  

 



 

148 

 
 
 

148

 

14  

[08088]  100  

8cm  

      

     1991.10  

     1890.88  

1     940.24  

   73 12.88  940.24  

2     950.64  

   102 460  

  m3 6 2 12.00  

   2   938.64  

   1.3 1890.88  24.58  

   4 1890.88  75.64  

   3.3 1991.10  65.71  

   5 2056.81  102.84  

   9 2159.65  194.37  

    2354.02  

  10 235.40  

 
 

  2589.42  

 



 

149 

 
 
 

149

 

15  

[08088]  100  

6cm  

      

     2850.35  

     2706.88  

1     940.24  

   73 12.88  940.24  

2     1766.64  

   102 860  

  m3 6 2 12.00  

   2   1754.64  

   1.3 2706.88  35.19  

   4 2706.88  108.28  

   3.3 2850.35  94.06  

   5 2944.41  147.22  

   9 3091.63  278.25  

    3369.88  

  10 336.99  

 
 

  3706.87  

 



 

150 

 
 
 

150

 

16  

[08088]  100  

8cm  

      

     4611.81  

     4379.68  

1     940.24  

   73 12.88  940.24  

2     3439.44  

   102 1680  

  m3 6 2 12.00  

   2   3427.44  

   1.3 4379.68  56.94  

   4 4379.68  175.19  

   3.3 4611.81  152.19  

   5 4764.00  238.20  

   9 5002.20  450.20  

    5452.40  

  10 545.24  

 
 

  5997.64  

 



 

151 

 
 
 

151

 

17  

[08088]  100  

8cm  

      

     3967.37  

     3767.68  

1     940.24  

   73 12.88  940.24  

2     2827.44  

   102 1380  

  m3 6 2 12.00  

   2   2815.44  

   1.3 3767.68  48.98  

   4 3767.68  150.71  

   3.3 3967.37  130.92  

   5 4098.29  204.91  

   9 4303.20  387.29  

    4690.49  

  10 469.05  

 
 

  5159.54  

 



 

152 

 
 
 

152

 

18  

[08094]  100  

150cm  

      

     1022.25  

     970.80  

1     322.00  

   25 12.88  322.00  

2     648.80  

   102 158  

  m3 2 2 4.00  

   4   644.80  

   1.3 970.80  12.62  

   4 970.80  38.83  

   3.3 1022.25  33.73  

   5 1055.98  52.80  

   9 1108.78  99.79  

    1208.57  

  10 120.86  

  
  1329.43  

 



 

153 

 
 
 

153

 

19  

[08094]  100  

150cm  

      

     1013.66  

     962.64  

1     322.00  

   25 12.88  322.00  

2     640.64  

   102 156  

  m3 2 2 4.00  

   4   636.64  

   1.3 962.64  12.51  

   4 962.64  38.51  

   3.3 1013.66  33.45  

   5 1047.11  52.36  

   9 1099.47  98.95  

    1198.42  

  10 119.84  

  
  1318.26  

 



 

154 

 
 
 

154

 

20  

[08093]  100  

150cm  

      

     1546.39  

     1468.56  

1     322.00  

   25 12.88  322.00  

2     1146.56  

   102 280  

  m3 2 2 4.00  

   4   1142.56  

   1.3 1468.56  19.09  

   4 1468.56  58.74  

   3.3 1546.39  51.03  

   5 1597.42  79.87  

   9 1677.29  150.96  

    1828.25  

  10 182.83  

  
  2011.08  

 



 

155 

 
 
 

155

 

21  

[08092]  100  

60cm  

      

     167.01  

     158.61  

1     141.68  

   11 12.88  141.68  

2     16.93  

   102 7.6  

  m3 0.7 2 1.40  

   2   15.53  

   1.3 158.61  2.06  

   4 158.61  6.34  

   3.3 167.01  5.51  

   5 172.52  8.63  

   9 181.15  16.30  

    197.45  

  10 19.75  

 
 

  217.20  

 



 

156 

 
 
 

156

 

22  

[08092]  100  

60cm  

      

     168.73  

     160.24  

1     141.68  

   11 12.88  141.68  

2     18.56  

   102 8.4  

  m3 0.7 2 1.40  

   2   17.16  

   1.3 160.24  2.08  

   4 160.24  6.41  

   3.3 168.73  5.57  

   5 174.30  8.72  

   9 183.02  16.47  

    199.49  

  10 19.95  

 
 

  219.44  

 



 

157 

 
 
 

157

 

23  

[08092]  100  

60cm  

      

     161.01  

     152.90  

1     141.68  

   11 12.88  141.68  

2     11.22  

   102 5.2  

  m3 0.3 2 0.60  

   2   10.62  

   1.3 152.90  1.99  

   4 152.90  6.12  

   3.3 161.01  5.31  

   5 166.32  8.32  

   9 174.64  15.72  

    190.36  

  10 19.04  

 
 

  209.40  

 



 

158 

 
 
 

158

 

24  

[08057]  hm2 

   

      

     1234.96  

     1172.80  

1     772.80  

   60 12.88  772.80  

2     400.00  

  kg 80 100  

   5   400.00  

   1.3 1172.80  15.25  

   4 1172.80  46.91  

   3.3 1234.96  40.75  

   5 1275.71  63.79  

   9 1339.50  120.56  

    1460.06  

  10 146.01  

 
 

  1606.07  

 



 

159 

 
 
 

159

 

25  

[08057]  hm2 

   

      

     1192.84  

     1132.80  

1     772.80  

   60 12.88  772.80  

2     360.00  

  kg 80 90  

   5   360.00  

   1.3 1132.80  14.73  

   4 1132.80  45.31  

   3.3 1192.84  39.36  

   5 1232.20  61.61  

   9 1293.81  116.44  

    1410.25  

  10 141.03  

 
 

  1551.28  

 



 

160 

 
 
 

160

 

26  

[08057]  hm2 

   

      

     1213.90  

     1152.80  

1     772.80  

   60 12.88  772.80  

2     380.00  

  kg 80 95  

   5   380.00  

   1.3 1152.80  14.99  

   4 1152.80  46.11  

   3.3 1213.90  40.06  

   5 1253.96  62.70  

   9 1316.66  118.50  

    1435.16  

  10 143.52  

 
 

  1578.68  

 


