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2014 12

5 t/

10 t/

[2016]21

[2016]13

2024 10

 

2025 5
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1 394 2004 3 1  

2 2009 8 27  

3 257 2011 1 8  

4 2011 3 1  

5 592 2011 3 5  

6 2015 1 1  

7 2018 3 27  

8 2019 6 5  

9 2019 8 26  

10 2020 7 1  

11 2021 9 1  

12 2022 4 21  

1 44 2019 7 16

 

2 56 2019 7 16  

1 2000 12  

2

[2013]60  

3 [2014]30  

4 < >

[2015]327  

5

[2016]21  
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6

[2017]88  

7

[2017]638  

8 < >

[2018]1  

9

[2022]129  

1 SL/T183-2005  

2 DZ/T0219-2006  

3 DZ/T0221-2006  

4 GB50433-2008  

5 TD/T1031.1-2011  

6 DZ/T0223-2011  

7 DB21/T2019-2012  

8 2012.1  

9 TD/T1036-2013  

10 DB21/T2230-2014  

11 2015

12  

12 TD/T1012-2016  

13 2016.12  

14 GB/T21010-2017  

1.

2014 5  

2.
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[2014]301 2014 8 22  

3.

[2014]237 2014 7 22  

4.

2014 12  

5.

2014 12  

6.

2023 8  

7.

2023 9  

8.

2025 5  

9  

10 (KS1-G-087060)  

11  

2023 8

3.33 0.5 2020 10

3.83  

3.83

4 1 3

7.83 2025 6 2033 3 7.83

2025 6 2029 3  
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0-1  

0-1  
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0-1   
    

1   2004 

2   2015 
3   2017 
4   2014 
5   2014 
6   2014 
7   2023 
8   2023 

9  
  2025 

10   2025 

0.6000  

 

0-2  

0-2   
     

1  km2 0.6000 2025 4  
2   32 2025 4  
3   8 2025 4  
4   10 2025 4  
5   1 2025 4  
6   7 2025 4  

1  

2014 12

6.8

1 2 9.8 2014 12 2024 10

5 (2014 12 2019 12  

25.1082 25.1750

“ ”
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5.6732 3.6720

86.2222 88.1191  

2  

2014 12

 

24.9400hm2 3.6720hm2

3.6720hm2 3.3944hm2

92.44% 145.8074 175.0087  

1  

 

0-3   
    

 6.8  3.83  
 9.8  7.83  

3  

    
   
   

 

 25.1082hm2 25.4942hm2 
 25.1750hm2 25.4942hm2 
 3.6084hm2 3.5804hm2 
 5.6732hm2 6.0899hm2 

1 2
 

 3.6720hm2 3.8556hm2  
    
 86.222  108.6128   

 

 
 
 
 
 
 
 
 
 
 
 



8�

0-4   
  

  
  

 
 
   

 
 

 
 

 m3    510 58.27 2.9718
 m3    2812 29.12 8.1885
 m3    2278 18.4 4.1915

 m3    95 21.43 0.2036
 m3    260 307.72 8.0007
 m3 109.6 160 1.7536 146 21.43 0.3129
 m3 11.6 300 0.3480 132 350.23 4.6230

 m3 69.4 22 0.1527    
 m3    22 272.58 0.5997

  21 50 0.1050 15 45.00 0.0675
 m3 65 300 1.95 80 110.45 0.8836
 m3 6738 30 20.2140 7759 33.50 25.9927 
 hm2/m2 3.3944 1080 0.3666 25447 2.14 5.4457 

  2717 10 2.7170 19338 4.85 9.3789 
     600 20.21 1.2126 

  51600 5 25.8000    
  11400 3 3.4320 1220 4.16 0.5075 

 Kg/hm2    2.4807 1293.67 0.3209 
 t 29.4347 500 1.4717    

    58.3106   72.9011 
    4.2025   4.1521 

 m3   0 2790 30.0  8.3700  
 /  7 2000 1.4000 184 100.0 1.8400

 /  7 2000 1.4000 61 100.0 0.6100
 /    0 15 500.0 0.7500
 /    0 15 1000.0 1.5000

    0 32 400.0 1.2800 
 /hm2 3 5000 1.5000 8.7327 3000.0 2.6198 

 

    66.8131   94.0230  
0-4

14.5905

 

2  
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0-5   
    

 6.8  3.83  
 11.3  7.83  

3  

 24.94hm2 25.4942hm2 
 3.6720hm2 6.0899hm2 

1 2
 

 3.3944hm2 2.8321hm2  

    

 145.8074  108.6128   
 

0-6   
  

  
  

 
 
   

 
 

 
 

 m3    510 58.27 2.9718 
 m3 43216 13.63 58.8875 2812 29.12 8.1885 
 m3    2278 18.4 4.1915 

 m3    95 21.43 0.2036 
 m3    260 307.72 8.0007 
 m3 109.6 27.36 0.2999 146 21.43 0.3129 
 m3  121.75 0.2999 132 350.23 4.6230 

 m3 69.4 22.15 0.2616    
 m3 11.6 121.75 0.1412 22 272.58 0.5997 

  14 41.36 0.0869 15 45.00 0.0675 
 m3 65 87.09 0.5661 80 110.45 0.8836 
 m3 6738 19.38 23.3557 7759 33.50  25.9927  
 hm2/m2 3.3944 1.08 3.6982 25447 2.14  5.4457  

  2717 2.09 8.0869 19338 4.85  9.3789  
     600 20.21  1.2126  

  51600 29.76 10.8273   0 
  11440 1.55 1.7745 1220 4.16  0.5075  

 Kg/hm2    2.4807 1293.67  0.3209  
 t 29.4347 827.28 2.4351    

    110.7208   72.9011 
    4.0024   4.1521 

 m3    2790 30.0  8.3700  
 /     184 100.0 1.8400 

 /     61 100.0 0.6100 
 /     15 500.0 0.7500 
 /     15 1000.0 1.5000 

    1.5000 32 400.0  1.2800  
 /hm2 3 3241.92 3.2321 8.7327 3000.0  2.6198  

 

    119.4553   94.0230  
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2014 12

2

74.9 2020 2025 5 31  

  
1-1                            1-2   

 



11�

   

1980  2000  
 X Y X Y 

1 ******* ******* ******* ******* 
2 ******* ******* ******* ******* 
3 ******* ******* ******* ******* 
4 ******* ******* ******* ******* 

0.2494km2 +380m +250m  

2023 8

 

1  
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5 t/a 2021-2025

10 t/a 10 t/a  

3.33 0.5  

2  

3  

4  

1  

 

******* *******  
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******* *******
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�=65° �=65° �=70° 45°

23771

1-2  

1-2   

    

Fe  250m FeII 250m 
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4 YGZ90 2 1 1

12.9m3/min 4 YSP-45 2 2

5m3/min VF-9/7 5

1 9m3/min 55kW 380V �219×6

SJ  

PD3 280m 250m

5  

 

260m

205m 55m 35° 24m 20.18

m3 1.2934 m3

2 5
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2000

90

2007

2023 8

10.00 /  

2015 3 280m

273m 262m 7-30 346.7m 262.06m

23 -52 2015

PD1 PD2 PD1

PD1 30m  

2014 -2020 2020

 

2020 2025

 

 
1-1   
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80° 65km

12km 30Km

2-1  

***°**�**� **°**�**� 

36.4 -33.7 8.4

66.0% 6 8 7 8

821.5mm 6 8 615.2mm 74.9% 7 8

85% 2 3 60% 70%

1218mm 9 4 5 8

3.0m/s 2.9m/s 1.8m/s 6

35  

9 5 136 152

10 4 1.2 1.4m 4 11 2

12 3  
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2-1  
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2 4.91 19.18L/s

1.5 2.0m/s 1.2

3.5L/s 2-2  

 
2-2    

433m 200m 188m 233m



20�

15 30 V

2-3  

 
2-3   

2-4

 
2-4   
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0.2-0.4m 0.5-1.5m 2-5  

 
2-5   

 

25 70

 

1  

500 1000m 10m

 

1 :



22�

1 3mm

 

2

 

2  

100 500m

Cu Fe  

Cu

Fe

 

5 10%

 

 

3  

800m
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4 (Q) 

7%

0.2-5m

2-6  

 
2-6   
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25 70  

315

45 70 3500m 10 100m  

 

GBI836-2015 0.1g

Tg 0.4s  

 

433m 200m 233m 188m

0.5m

 

1  

0.5-6m

 

2  

15-25m

0.1-0.5l/s 5.8m/d -  

3  
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-

35.8m3/d 75.5m3/d  

 

 

1  

1  

5-10m

7% 0.5 5m  

 

2  

20 25m  

3  

60.71Mpa

0.99 RQD 88%  

4  

 

2  
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2 Fe Fe  

Fe TC1 TC2 ZK0-1 200m 10-20m

40 -50 50 -60 330m-250m 0m-80m

Cu 0.4 10-2  

Fe TC2 TC3 150m 3-15m

40 -50 50 -60 282m-250m 0m-32m

Cu 0.38 10-2  

65km

360 11

126 21815 2018 42

80 70%  

6:4 300

3000 2500 3500 220 800

3000 1500 16000

20
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1.2 98% 0.4 55%

2  

K51G 087060 2023

 

25.4942

2-1

 

2-1   

hm2 %
01 0103 2.3430 9.39 

0301 14.7894 59.30 03 
0305 2.7733 11.12 

06 0602 4.9254 19.75 
10 1004 0.1089 0.44 

 24.9400 100 
01 0103 0.0023  

0301 0.1238  03 
0305 0.3816  
1006 0.0435  
1101 0.0030  

   0.5542  
01 0103 2.3453  

0301 14.9132  03 
0305 3.1549  

06 0602 4.9254  
10 1004 0.1524  

1101 0.0030  
   25.4942 
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2000

90

2007

3 280m 273m 262m 7-30 346.7m

262.06m 23 -52 2015

PD1 PD2

PD1 PD1 30m

2014 -2020 2020

 

140m

2-7  
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2-7   

2.2906

 

2-8 2-9  
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2-8                    2-9   

 

1

 

2 1-2 1.5m 1.5m  

3  

4 1

1  
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25.4942

 

1  

 

25.4942 24.94

0.5542  

2  

1  

1  

2  

3  

4  

5

 

DZ/T0223-2011

B B.1  

2  
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1  

 

2  

 

3  

315

45 70 3500m 10 100m

 

4  

 

5  

433m 200m 233m 188m

15 30 V  

C C.2

 

3  

10 t/a D D.1

 

4  

A
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1  

1

 

1  

X=******* Y=******* PD1

10m 5m 120° 70°

20cm

3-1  

 
3-1   

E  

2  

1  

 

1  
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2  

260m 205m 55m 35°

24m 20.18 m3

 

3  

“ ” 

4  

=65 =65 =70

= = =45 250m

 

280m 250m

20m 60m 8m 7.5

50
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2  

 

1  

 

2  

3  

 

4  

 

E
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1  

0.1-0.5l/s 5.8m/d

40m3/d

 

E

 

2  

433m 200m

233m 188m 250m

62m

73.8m3/d 343.2m3/d

 

E E

 

1  

240m
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91m 2.1824hm2 272m 62m 65°

2 1 20m 30° 2

60m 35°

 

E

 

2  

 

E E

 

1  

1  

 

I 
i 
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2022 2

2

3-1  

3-1   
 ( mg/L)   

GB8978-1996 
 

(pH=7) 
pH  6-9 7.80 

 mg/L 0.1 0.0001 
 mg/L 1.5 0.0030 
 mg/L 0.5 0.0037 
 mg/L 2.0 0.0096 
 mg/L 2.0 0.20 
 mg/L 0.5 <0.01 
 mg/L 1.0 0.0032 

(a)  μg/L 0.03 0.00092 
COD mg/L 100 1.08 

P mg/L 0.5 0.052 
 mg/L 10 1.27 

a  Bq/L 1  
p  Bq/L 10 0.26 

10.1-2

(GB897 8-1996) pH 6-9

 

2  

188m 250m
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2020 2

300m 300m

500m 500m 4

2 3-2 3-3  

3-2   
 
  pH COD B0D5     

 6-9 15 3 0.1 0.5 1.0 0.05 
WJ 5070-1-01 5.90 <JO 1.6 <0.005 <0.025 0.45 <0.05 
W15070-2-0l 5.82 <10 I.I 0.010' <0.025 0.35 <0.05 
WJ 5070-3-01 5.33 <10 1.6 <0.005 <0.025 0.39 <0.05 

03  
23  

WJ 5070-4-01 5.36 <10 1.8 <0.005 <0.025 0.44 <0.05 
W15070-1-02 5.89 <10 1.5 0.006 <0.025 0.48 <0.05 
W15070-2-02 5.83 <JO 1.6 0.008 <0.025 0.73 <0.05 
W15070-3-02 5.32 <10 1.8 <0.005 <0.025 0.73 <0.05 

03  
24  

W 15 070-4-02 5.37 <10 2.0 0.008 0.025 0.19 <0.05 
         

 1.0 1.0 0.3 0.1 0.05 0.05  
WJ5070-I-OJ 0.007 0.09 0.04 <0.01 0.4 <0.04  
W15 070-2-01 0.013 0.08 0.22 <0.01 0.7 <0.04  
WJ 5070-3-01 0.008 0.06 0.14 <0.0) 0.5 < 0.04  

03  
23  

W15070-4-01 0.013 0.008 0.23 <0.01 0.5 <0.04  
W15070-J-02 0.008 0.09 0.04 <0.01 0.7 <0.04  
WJ 5070-2-02 0.013 0.07 0.21 <0.01 0.7 <0.04  
W15070-3-02 0.008 0.06 0.14 <0.0] 0.5 <0.04  

03  
24  

WI 5070-4-02 0.013 0.008 0.26 <0.01 0.5 <0.04 ·  
μg/L pH mg/L  

CGB3838-2002

(GB3838-2002)II pH

pH  
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3-3   mg/L  
pH       

N  N      

I  5.8 <5 <0.025 5.55 <0.003 0.21 <0.5 30.9 34.8 0.011 
2  5.55 <5 <0.025 7.05 <0.003 0.15 0.6 84.3 96 0.008 
3  5.52 <5 <0.025 13.1 <0.003 0.18 0.6 50.7 95.6 0.013 

          
 

 
(μg/L) (μg/L) (μg/L) 

l  <0.05 <0.01 <0.001 <0.03 <0.01 <0.05 <0.05 <OJ <0.04 <2 
2  <0.05 <0.01 <0.001 <0.03 <0.01 <0.05 <0.05 0.6 <0.04 <2 
3  <0.05 <0.01 <0.001 <0.03 <0.01 <0.05 <0.05 0.4 <0.04 <2 

3-4   
pH   

  
   N N       

1  2.40   0..28  0.21  0 .12 0.08 0.01 
2  2.90   0.35  0.15 0.20 0.34 0.21 0.01 
3  2.96   0.66  0. 18 0 .20 0.20 0.21 0.01 

   
 

      
 

 
(μg/L) (μg/L) (μg/L)

1            
2         0.01   
3         0.01   

“ ”  

3-4 3 PH PH

PH

PH

 

2  
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1  

 

1  

 

2  

 

 

 

2  

3-5  

3-5   
  

2025  2026  2027  2028  2029  2030  
       
       

       
1   - - - - - 

       
  - - - - - 

       
 - 



42�

MAPGIS6.7

3.5840

 

1  

2020 2025

2.2906

 

2  

1 1 PD1

0.9806 0.1600 0.5323 0.2883

 

 
3-4   

3  

2 1 2 1.6323

0.1306 0.2389 1.2628
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3-5   

4  

2 0.6192 0.0637

0.0136 0.1257 0.1688 0.2474

 

5  

0.4302 0.2439 0.1863

 

6  

3.7232

3-6  

3-6    hm2 
 

 
0103  0301  0305  0602  1006  1101  

  

1   0.1600 0.5323 0.2883   0.9806  
1    0.0241    0.0241  
PD2   0.0108 0.0260   0.0368  

1   0.0025 0.0416 0.3415   0.3856  
2   0.1281 0.1973 0.9213   1.2467  

1     0.1688   0.1688  
2  0.0637 0.0136 0.1257   0.2474 0.4504  

1    0.1157   0.1157  
2    0.1282 0.1863  0.3145  
 0.0637 0.3042 0.9318 1.9898 0.1863 0.2474 3.7232  



44�

0.0637 0.3042 0.9318

1.9898 0.1863 0.2474

E

 

 

3.0427  

1  

PD3 0.0150

 

2  

2 1.3899

0.1434 1.2465 0.1903

0.2603 0.9393  

3  

3.6137 2.8843

0.7294 0.7541 1.5889

1.2707  

4  

5.0186

3.0427 1.9759 3-7  
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3-7    hm2 
  

 
  

0301  
 

0305  
 

0602  
  

  0.0150  0.0150  PD3 
  0.0150  0.0150  

 0.1281 0.1906 0.9278 1.2465  
 0.0622 0.0697 0.0115 0.1434   

 0.1903 0.2603 0.9393 1.3899  
 0.0581 0.2091 0.4622 0.7294  
 0.6960 1.3798 0.8085 2.8843   

 0.7541 1.5889 1.2707 3.6137  
 0.1862 0.3997 1.3900 1.9759  
 0.7582 1.4645 0.8200 3.0427   

 0.9444 1.8642 2.2100 5.0186  

3.7232 7.4693

3-8  

3-8    hm2 
 

 
0103  0301  0305  0602  1006  1101  

  

1   0.1600 0.5323 0.2883   0.9806  
1    0.0241    0.0241  
PD2   0.0108 0.0260   0.0368  
PD3   0.0150    0.0150  

1   0.0025 0.0416 0.3415   0.3856  
  0.1903 0.2603 0.9393   1.3899  

1   0.0000 0.0000 0.1688   0.1688  
2  0.0637 0.0135 0.1000   0.2474 0.4246  

1    0.1157   0.1157  
2    0.1282 0.1863 0.0000 0.3145  

  0.7541 1.5889 1.2707 0.0000 0.0000 3.6137  
 0.0637 1.1204 2.5730 3.2785 0.1863 0.2474 7.4693  

0.0637 1.1204

2.5730 3.2785 0.1863 0.2474

E E
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1  

 

 

2  

 

 

1  

 

 

2  

F

 

3  
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7.4693 29.30%

 

18.0249

70.70%

 

1  

TD/T1031.1-2011

7.4693

2  

7.4693

 

3-9    hm2 
 

 
0103  0301  0305  0602  1006  1101  

 
 

1   0.1600 0.4083 0.2883   0.8566 0.8566
1    0.1240    0.1240 0.1240
1    0.0241    0.0241 0.0241 

PD2   0.0108    0.0368 0.0368 
PD3   0.0150    0.0150 0.0150 

1   0.0025 0.0416 0.3415   0.3856 0.3856 
  0.1528 0.2298 0.6380   1.0206 1.0206 
  0.0375 0.0305 0.3013   0.3693 0.3693 

1     0.1688   0.1688 0.1688 
2  0.0637 0.0135 0.1000 0.0000  0.2474 0.4246 0.4246 

1    0.1157 0.1157 0.1157
2    0.1282 0.1863 0.3145 0.3145

  0.7541 1.5889 1.2707   3.6137 3.6137
 0.0637 1.1204 2.5730 3.2785 0.0435 0.2474 7.4693 7.4693
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1  

7.4693

 

3-10    hm2 

    
%  

01  0103  0.0637 0.85 
0301  1.1204 15.00 

03  
0305  2.5730 34.45 

06  0602  3.2785 43.89 
10  1006  0.1863 2.49 
11  1101  0.2474 3.32 

 7.4693 100.00 
2  

7.4693  

3-11    hm2 
 

 
0103  0301  0305  0602  1006  1101  

 

 0.0637 1.1204 2.5730 3.2785 0.1863 0.2474 7.4693 

 
 
 
 



49�

  

1  

 

1

 

2

 

2  

 

 

3  

500

 



50�

 

4  

 

 

 

 

 

K51G-087060

 

2017

7.4693
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4-1    hm2 

   

01  0103  0.0637 
0301  1.1204 

03  
0305  2.5730 

06  0602  3.2785 
10  1006  0.1863 
11  1101  0.2474 

 7.4693 

 

1  

1  

 

1  

 

2  

 

3  
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4  

 

5  

 

2  

1 ( ) UTC-TD 1995  

2 (GB/T18337.3-2001)  

3 TD/T 1007-2003  

4 NY/T 1634-2008  

5 (GB/T16453.4-2008)  

6 (GB/T 21010-2017)  

2  

1  

 

2  
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)min( iji YY = …………………………………… 4-1  

iY —— i  

ijY —— i j  

3  

 

7.4693  

8  
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4-2    hm2 

   
 

 
 

 
 

1    0.8566  
1  

 
  0.1240  

1     0.0241 
PD2    0.0368 
PD3    0.0150 

1     0.3856 
    1.0206 
    0.3693 

1     0.1688 
2     0.4246 

1    0.1157  
2    0.3145  

    3.6137 
    7.4693 

4  

1  

 

1  

 

2  

 

3  

 

2  

5  



55�

1

 

2

 

3

 

4

 

5

 

5  

 

1  

1  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



56�

4-3  
    

<5 1 1 1 
5 25 1 2 1 

25 45 2  2 
o  

>45   3  
 1 1 1 

 2 3 2 3 1 
 3  3 2  

    
500  1 1 1 
300-500 2 1 2 mm  300  3 2 3 

 1 1 1 
 1 1 1  

 3 2 2 3 
 1 1 1 
 2 1 1 
 3 2 2 3 

 

    
“ ”

 

2  

 

4-4   
 

 o   mm  
 
  

 15  0   
 5  0   
 5  0   
 15  0   
 5  0   

 5  0   
 15  0   

 15  0.2   
2  

 

 
 
 



57�

4-5   
    

<5 1 1 1 
5 25 1 2 1 

25 45 2  2 
o  

>45   3  
 1 1 1 

 2 3 2 3 1 
 3  3 2 

 
 

    
500  1 1 1 
300-500 2 1 2 mm  300  3 2 3 

 1 1 1 
 1 1 1  

 3 2 2 3 
 1 1 1 
 2 1 1 
 3 2 2 3 

 

    
4-6   

    

  
 

 
  

  
 

 
 

 

  
 

 
 15°  

4-7   
    

 2  
 
 

  

 3  
 
 

  

 3
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4-8   
    

 2  
 
 

  

 3  
 
 

  

  

 
 
 

 
 

4-9   
    

 3  
 

 
  

 2  
 

 
  

  
 

 
 15°  

4-10   
    

 2  
 
 

  

 3  
 
 

  

 3  
 

 
 
 

  

4-11   
    

 2  
 
 

  

 3  
 
 

  



59�

4-11   
    

 2  

 
 
 

  

4-12   
    

 3  
 
 

  

 2  
 
 

  

  
 
 

  

4-13   
    

 2  
 
 

  

 3  
 
 

  

 3
 

 
 

 
  

4-14   
 

 
   

    
 2  3  3  

 2  3   
 3  2   
 2  3  3  

 2  3  2  
 3  2   

 2  3  3  
6  
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7.4693 3.6137

3.8556 2.9749 0.0640

2.4807 0.4302 0.8807

77.16%  

 

4-15    hm2 
     

1  0.8566  0 
1   0.1240  0.1240 
1   0.0241  0 

PD2  0.0368  0.0368 
PD3  0.0150  0.0150 

1   0.3856  0.3856 

  1.0206  1.0206 

  0.3693  0.3693 

1   0.1688  0.1688 

 0.3606 2   0.4246 
 0.0640 

1  0.1157  0.1157 
2  0.3145  0.3145 
  3.8556  2.9749 

1  

1  

0.0640 2.4807hm

0.4302hm

4-16  

 



61�

4-16   

  
 

 
 

 
hm2  

 
m×m  

 
m  

 
m3  

1 1   0.1240  1.5×1.5 0.5 620 
2 PD2   0.0368  1.5×1.5 0.5 184 
3 PD3   0.0150  1.5×1.5 0.5 75 
4 1   0.3856  1.0×1.0  498 
5   1.0206  1.0×1.0  1301 
6   0.3693  1.5×1.5 0.5 1847 
7 1   0.1688  1.5×1.5 0.5 844 

 0.3606   0.5 1803 8 2  
 0.0640  1.5×1.5 0.8 512 

9   0.4302  2.0×2.0  75 
  2.9749   7759 

2  

7759m3

5km

2.1  

2  

1.5 2.0m/s

1.2 3.5L/s 2km 4.91 19.18L/s

 



62�

 
4-1  

 

 

m=666.7�h�(�1-�2)×15 

m— m3/hm2  

�— 1.3g/cm3  

h— 0.5m 0.4m 0.3  

�— 20  

�1— 80  

�2— 65  

m =15×666.7×1.3×0.5× 0.80-0.65 ×0.20�195m3/hm2 

m =15×666.7×1.3×0.4× 0.80-0.65 ×0.20�156m3/hm2 

m =15×666.7×1.3×0.3× 0.80-0.65 ×0.20�117m3/hm2 

3

1 2790m3  

 



63�

TD/T1036-2013 TD/T1012-2000

 

1  

1 TD/T1036-2013  

2 60%  

3  

4  

5  

6  

7  

8  

2  

 

 

1 	50cm  

2 10°  

3 0.5cm 1 1 1.0-1.5×1.0-1.5m  

4 90 80%  

 

1 3 4m 0.3 0.4m  

2 8% 11%  

3 20m  

4 4cm 1 2.0×2.0m  

5 0.5m×0.5m×0.5m  

6 90 80  



64�

   

 

1  

1  

2

 

3

 

4

 

5

 

2  

1  

2

 

3

 

4  



65�

5

 

1  

1

 

2 GB16423-2006

 

3

 

4

 

5

 

2  

1

 

2

 

3  

3  

 

1



66�

 

2

 

3  

4

 

4  

 

: 

1  

2

 

5  

 

1  

2

 

3

 

4

 



67�

 

 

1  

 

0.8566 30% 0.2m

510m3  

2  

 

1.5m 0.6m 1.2m

0.5m 0.3m

3m 50mm PVC 4% 15m

0.1m 135m 95m3

260m3  

0.8m 0.5m 0.4m

0.4m 175m 146m3 132m3  

 



68�

 
5-1   

 

 
5-2   

3  

0.2m

10°  

1 PD2 PD3 1.1385

2278m3  

4  

1 1.4062

0.2m 2812m3  

5  

2m 2.3m×2.4m



69�

22m3  

6  

260m2

80m3  

7  

15  

35mm

 

 

5-1  
 

  
1  PD    

 

 m3 510     510 

 m3   2812   2812 

 m3 248 104 739 1187  2278 

 m3  95    95 

 m3  260    260 

 m3  146    146 

 m3  132    132 

 m3    80  80 

 m3  22    22 
  15 15 



70�

7.4693 3.6137

3.8556 2.9749 0.0640

2.4807 0.4302 0.8807

77.16% 5-2  

5-2    hm2 
  hm2  

       
01  0103  0.0637 0.0640 0.0003 

0301  0.3663 2.4807 2.1144 03  
0305  0.9841 0 -0.9841 

06  0602  2.0078 0 -2.0078 
10  1006  0.1863 0.4302 0.2439 
11  1101  0.2474 0 -0.2474 

   3.8556 2.9749 -0.8807 

1

1 1 1.0047 0.8807 0.1240

 

a  

0.5m 620m3

1240m2  

b  

1.5m×1.5m 583  

0.3m 1-2 0.5

365m 1220  

30Kg/hm2 0.1240  

c  



71�

1 3 57m3  

2

0.0518  

a  

0.5m 259m3

518m2  

b  

1.5m×1.5m 251  

30Kg/hm2 0.0518  

c  

1 3 24m3  

3

1 1.7755 1.4062 0.3693

 

a  

3646m3

17755m2  

b  

1.5m×1.5m 1.0m×1.0m

16086  

30Kg/hm2 1.7755  

c  

1 3 2076m3  

4

0.5934 0.0640 0.5294  

a  



72�

0.5m

0.58m 3159m3 5934m2  

b  

1.5m×1.5m 2418   

30Kg/hm2 0.5294  

c  

1 3 618m3  

5

0.4302 596m  

a  

0.5m×0.5m×0.5m

60m3  

b  

2.0m 600  

c  

1 3 15m3  

1

 

2

 

3



73�

 

4

1  

 

2  

4cm 1 2.0m

0.5cm 1 1 1 1  

3  

0.5m×0.5m×0.5m  

4  

1.0-1.5m×1.0-1.5m 1 2.0m 1

0.3m 30kg/hm2  

5  

 

 

 

10~15cm

 



74�

5-3  

5-3   
   

 PD    
 

 m3 620 259 3646 3159 75 7759 
 m2 1240 518 17755 5934  25447 

  583 251 16086 2418  19338 
      600 600 

  1220     1220 
 hm2 0.124 0.0518 1.7755 0.5294  2.4807 
 m3 57 24 2076 618 15 2790 

 

 

GB15618-2018 GB3838-2008

 



75�

DZ/T0221-2006  

1  

1  

 

 

 

 

 

 

 

3  

12 1

3.83  

2  

1  

 



76�

1985

S3

<5mm/km  

 

GPS

 

 

 

 

50mm/ 50mm/ 50mm/  

 

 

3  

1  

 

2  

 

3  

8 1 3.83  



77�

4  

1  

(SL/T 183-2005)  

 

1%  

 

 

 

pH

 

2  

2 1 3.83

 

5  

1  

 

2  

 

3  

2 1 3.83  

24 3.83



78�

5-4  

5-4   

   
( ) 

 
( / · ) 

 
 

 
 

1  12 4 3.83 184 
2  8 2 3.83 61 
3  2 2 3.83 15 
4  2 2 3.83 15 

 

1  

 

1  

 

2  

8  

1  

3  



79�

1  

3  

2  

3

 

1  

 

2  

3

3  

3  

 

 

 

 



80�

8 3.83 32

2.7681

3  

 



81�

   

3.83

4 1 3

7.83 2025 6 2033 3 3.83

2025 6 2029 3  

 

2025 6 2029 3

1 1

1

 

2029 4 2033 3

 



82�

 

 

1 2025.6 2026.5  

 

2 2026.6 2027.5  

1  

3 2027.6 2028.5  

1  

3.8 2028.6 2029.3  

 

3.8 7.8 2029.4 2033.3  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



83�

6-1   

  
    

 95m3 
 260m3 

 146m3 
 

 132m3 

 15  

2025.6- 
2026.5 

 
 71  

 739m3 
1  

 771m3 2026.6- 
2027.5 

  71  
 510m3 

1  
 248m3 2027.6- 

2028.5 
  71  

2028.6- 
2029.3   59  

 22m3 
 2041m3 
 1291m3 

2029.4- 
2030.3 

PD 
 

 
 80m3 

2030.4- 
2031.3 - - - 

2031.4- 
2032.3 - - - 

 
1 

 
 

2032.4- 
2033.3 - - - 
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6-2   

  
     

hm2  
 60m3 2025.6- 

2026.5  
 486  

0.4302 

 1928m3 

 3856m2 
 1769  

1  

 0.3856hm2 

 6  
 15m3 

2026.6- 
2027.5 

 
 0.4302hm2 

0.3856 

 620m3 

 1240m2 
 583  
 1220  

1  
1  

 0.1240hm2 

 8  
 450m3 

2027.6- 
2028.5 

 
 0.8158hm2 

0.1240 

 10  
 57m3 2028.6- 

2029.3  
 0.9398hm2 

 

 6566m3 
 20351m2 

 14774  
 1.9711hm2 

2029.4- 
2030.3 

PD 
 

 
 0.5096hm2 

2.0351 

 6  
 2330m3 2030.4- 

2031.3  
 2.0538hm2 

 

 6  2031.4- 
2032.3  

 2.0538hm2  

 6  

 
1 

 
 

2032.4- 
2033.3  

 1.9297hm2  

2.9749 
 
 



85�

1 2011 128  

2

[2017]19  

3 [2017]68  

4 2018

1  

5 [2019]9  

6 2025.04  

 

 

 

1  

 

1  
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1.0

 

7-1   
    

   ( ) 
1  540( / )×1×12 ÷(250-10) 27.00 
2   6.69 

(1)  0 / *12 /(250-10)  0.00 
(2)  3.5 / *365 *95%/(250-10)  5.06 
(3)  4.0*0.2 0.80 
(4)  *(3-1)*11/250*35% 0.83 
3   17.35 

(1)  ( + )*14% 4.72 
(2)  ( + )*2% 0.67 
(3)  ( + )*20% 6.74 
(4)  ( + )*4% 1.35 
(5)  ( + )*1.5% 0.51 
(6)  ( + )*2% 0.67 
(7)  ( + )*8% 2.70 
4   51.04 

7-2   
    

   ( ) 
1  445( / )×1×12 ÷(250-10) 22.25 
2   3.38 

(1)  0 / *12 /(250-10)  0.00 
(2)  2.0 / *365 *95%/(250-10)  2.89 
(3)  4.0*0.05 0.20 
(4)  *(3-1)*11/250*35% 0.29 
3   13.20 

(1)  ( + )*14% 3.59 
(2)  ( + )*2% 0.51 
(3)  ( + )*20% 5.13 
(4)  ( + )*4% 1.03 
(5)  ( + )*1.5% 0.39 
(6)  ( + )*2% 0.51 
(7)  ( + )*8% 2.05 
4   38.84 

[2017]68

130.0 85.0 2025

25%



87�

162.5 106.25 111.46

67.41  

= ×  

2025.04

 

= × /  

 

3%  

2  

5%  

3  

3%

 

4  

2011 128

9%  

2  

 

3  

1  

 

100.0 / 100.0 /

500.0 / 1000.0 /  



88�

 

400.0 /  

2  

3

3000 /hm2  

4  

1  

5%  

2  

3%  

3  

3%  

4  

2%  

5  

 

1  

6  

2  



89�

5%  

Bn=An[(1+ )n-1-1] 

Bn n  

An n ( )  

 

n  

6  

3.6137hm2

3000 /hm2 3.83

3.6137hm2×3000 /hm2×3.83a=4.1521  

 

7-3  
 

  
1  PD    

 

 m3 510     510 

 m3   2812   2812 

 m3 248 104 739 1187  2278 

 m3  95    95 

 m3  260    260 

 m3  146    146 

 m3  132    132 

 m3    80  80 

 m3  22    22 
  15 15 

   184  
   61  

   15  
   15  

44.9075 48.7768  

 



90�

7-4   

 30.0428 
1  m3 510 58.27 2.9718 
2  m3 2812 29.12 8.1885 
3  m3 2278 18.4 4.1915 
4  m3 95 21.43 0.2036 
5  m3 260 307.72 8.0007 
6  m3 146 21.43 0.3129 
7  m2 132 350.23 4.6230 
8  m3 22 272.58 0.5997 
9  m3 80 110.45 0.8836 

10   15 45.00 0.0675 
 0.0000 
 4.7000 

1   184 100.0 1.8400 
2   61 100.0 0.6100 
3   15 500.0 0.7500 
4   15 1000.0 1.5000 

 3.9717 
1  [ ]×5% 1.5021 
2  [ ]×3% 0.9013 
3  [ ]×3% 0.9013 
4  [ + .1+ .2+ .3]×2% 0.6670 

 5.9102 
1  [ + + ]×6% 2.0409 
2  5%  3.8693 

 4.1521 
[ + + + + .1+ ] 44.9075 

[ .2+ ] 48.7768 
 

7-5   

   
 

 
 

 
 

1 2025.6-2026.5 1.00 18.1622 0.0000 18.1622 
2 2026.6-2027.5 1.05 6.6379 0.3319 6.9698 
3 2027.6-2028.5 1.10 6.4254 0.6425 7.0679 
4 2028.6-2029.3 1.16 1.9182 0.3069 2.2251 
5 2029.4-2030.3 1.22 11.7638 2.5880 14.3518 
6 2030.4-2031.3 1.28    
7 2031.4-2032.3 1.34    
8 2032.4-2033.3 1.41    

  44.9075 3.8693 48.7768 
 



91�

 

7-6   
   

 PD    
 

 m3 620 259 3646 3159 75 7759 
 m2 1240 518 17755 5934  25447 

  583 251 16086 2418  19338 
      600 600 

  1220     1220 
 hm2 0.124 0.0518 1.7755 0.5294  2.4807 
 m3 57 24 2076 618 15 2790 
 hm2/  0.124 0.0518 1.7755 0.5294 0.4302 2.9109×3 

   32 

63.7053 75.9629  

 

7-7  
    

 42.8583 
1  m3 7759 33.50 25.9927 
2  m2 25447 2.14 5.4457 
3   19338 4.85 9.3789 
4   600 20.21 1.2126 
5   1220 4.16 0.5075 
6  hm2 2.4807 1293.67 0.3209 

 0.0000 
 12.2698 

1  m3 2790 30.0 8.3700 
2  ×  8.7327 3000.0 2.6198 
3   32 400.0 1.2800 

 5.6658 
1  [ ]×5% 2.1429 
2  [ ]×3% 1.2857 
3  [ ]×3% 1.2857 
4  [ + .1+ .2+ .3]×2% 0.9515 

 15.1690 
1  [ + + ]×6% 2.9114 
2  5%  12.2576 

[ + + + + .1] 63.7053 
[ .2+ ] 75.9629 
 



92�

7-8  

      
1 2025.6-2026.5 1.00 1.7568 0.0000 1.7568 
2 2026.6-2027.5 1.05 5.7686 0.2884 6.0570 
3 2027.6-2028.5 1.10 5.6936 0.5694 6.2630 
4 2028.6-2029.3 1.16 0.2819 0.0451 0.3270 
5 2029.4-2030.3 1.22 47.6732 10.4881 58.1613 
6 2030.4-2031.3 1.28 0.8561 0.2397 1.0958 
7 2031.4-2032.3 1.34 0.8561 0.2911 1.1472 
8 2032.4-2033.3 1.41 0.8190 0.3358 1.1548 

  63.7053 12.2576 75.9629 
 

7-9  

    
   

  

1  m³ 40 25.0  
2  m³ 81 81.0  
3 P·S32.5  kg 0.3 0.345  
4 0  kg 4.5 7.16  
5   5 12.5  
6   5 1.5  
7   5 1.5  
8  kg  28.0  
9  m³  30.0  

10  m³  30.0  
11  m³  33.5  

7-10    m3 

      

  

 

 kg 

( ) 

( ) 
m³ 

( ) 
( ) 

m³ 
( ) 

m³ 
( ) 

kg 
( ) ( ) ( ) 

 

1 

32.5# 

M10  305 0.3 0.345 1.1 60.0 81.0 0 0 0.183 30 0 0 163.0 199.8 36.8 
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7-11  
  

) ( ) ( ) 
      

( / ) 
     

( /kg) 
      

( / ) 
      

( /kg)   
 

    
 

 

    
 

  
 

1003 
0.5m³ 

187.70 2 51.04 48 4.5 318.08 505.78 2 162.5 48 7.16 668.7 350.62 

1004 
1m3 

336.41 2 51.04 72 4.5 426.08 762.49 2 162.5 72 7.16 840.5 414.42 

1031 
118kw 

317.21 2 51.04 88 4.5 498.08 815.29 2 162.5 88 7.16 955.1 457.02 

1013     
59kw 

75.46 2 51.04 44 4.5 300.08 375.54 2 162.5 44 7.16 640.0 339.92 

1014     
74kw 

207.49 2 51.04 55 4.5 349.58 557.07 2 162.5 55 7.16 718.8 369.22 

4011 
 

 5t 
99.25 1.33 51.04 39 4.5 243.38 342.63 1.33 162.5 39 7.16 495.4 252.02 

7-12   
20014      100m3 

     
   

 
   

 
     623.43 1100.32 

1   0.8 51.04 40.83 89.17 
2   15.0 38.84 582.60 1011.15 

     2960.10  
1   1.75 50 87.50  
2  kg 0.86 60 51.60  
3  kg 33.95 30 1018.50  
4   50.5 5 252.50  
5  m 155 10 1550.00  

     90.43 50.40 

1   1.51 14.5 21.90  
2 5t  0.2 342.63 68.53 50.40 

  % 2.50  91.85  
     3765.81 1150.72 

20280   100m    100m3 

     
   

 
   

 
     55.59 98.78 

1   0.10 51.04 5.10 11.15 
2   1.30 38.84 50.49 87.63 

     852.32 564.91 
1 74kw  1.53 557.07 852.32 564.91 

  % 1.20  10.89  
     918.80 663.69 



94�

7-12  1  
20282 1m3 0-0.5km  100m3 

     
   

 
   

 
     102.20 179.68 

1   0.10 51.04 5.10 11.15 
2   2.50 38.84 97.10 168.53 

     1303.38 889.95 
1  1m3  0.60 762.49 457.49 248.65 
2 59kw  0.30 375.54 112.66 101.98 
3 5t  2.14 342.63 733.23 539.32 

  % 2.30  32.33  
     1437.91 1069.63 

30020      100m3 

     
   

 
   

 
     6106.37 10774.25 

1   7.7 51.04 393.01 858.24 
2   147.1 38.84 5713.36 9916.01 

     8347.95 1275.12 
1  m3 108.0 25.00 2700.00  
2  m3 34.65 163.0 5647.95 1275.12 

  % 0.50 - 72.27  
     14526.59 12049.37 

30022      100m3 

     
   

 
   

 
     7420.49 13093.89 

1   9.4 51.04 479.78 1047.72 
2   178.7 38.84 6940.71 12046.17 

     8429.45 1293.52 
1  m3 108.0 25.00 2700.00  
2  m3 35.15 163.0 5729.45 1293.52 

  % 0.50 - 79.25  
     15929.19 14387.41 

30023   -     100m3 

     
   

 
   

 
     5037.95 8890.17 

1   6.4 51.04 326.66 713.34 
2   121.3 38.84 4711.29 8176.83 

     8242.00 1251.20 

1  m3 108.0 25.00 2700.00  
2  m3 34.0 163 5542 1251.20 

  % 0.5 - 66.40  



95�

7-12  2  
     13346.35 10141.37 

30073       100m3 

     
   

 
   

 
     3449.81 6200.19 

1   9.3 51.04 474.67 1036.58 
2   76.6 38.84 2975.14 5163.61 

  % 2.2  75.90  
     3525.71 6200.19 

10365      100m3 

     
   

 
   

 
     376.05 681.95 

1   1.28 51.04 65.33 142.67 
2   8.00 38.84 310.72 539.28 

     461.49 346.98 

1 0.25m3  0.66 505.78 333.81 231.41 

2 59kw  0.34 375.54 127.68 115.57 
  % 0.50  4.19  

     841.73 1028.93 
10330      100m2 

     
   

 
   

 
     17.98 35.77 

1   0.20 51.04 10.21 22.29 
2   0.20 38.84 7.77 13.48 

     81.53 45.70 

1 118kw  0.10 815.29 81.53 45.70 

  % 5.00  4.98  
     104.49 81.47 

90007    4cm    100  

     
   

 
   

 
     58.26 101.12 

1       
2   1.5 38.84 58.26 101.12 

     249.00  
1   102.0 1.50 153.00  
2  m3 3.2 30.00 96.00  

  % 0.50  1.54  
     308.80 101.12 

 
 
 



96�

7-12  3  
90007    4cm -    100  

     
   

 
   

 
     58.26 101.12 

1       
2   1.50 38.84 58.26 101.12 

     1371.00 153.00 
1   102.0 12.50 1275.00 153.00 
2  m3 3.20 30.00 96.00  

  % 0.50 - 7.15  
  - - - 1436.41 254.12 

90018    100  

     
   

 
   

 
     38.84 67.41 

1       
2   1.0 38.84 38.84 67.41 

     243.00  
1   102 1.5 153.00  
2  m3 3 30 90.00  

  % 0.40  1.13  
     282.97 67.41 

90030      hm2 

     
   

 
   

 
     81.56 141.56 

1       
2   2.1 38.84 81.56 141.56 

     856.80  
1  kg 30.0 28.00 840.00  
2  % 2.00  16.80  

     938.36 141.56 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



97�

7-13     
 

      
        

1  m3 37.66 1.13 38.79 1.94 1.22 11.51 4.81 58.27 
2  m3 14.38 0.43 14.81 0.74 0.47 10.70 2.40 29.12 
3  m3 9.19 0.28 9.47 0.47 0.30 6.64 1.52 18.40 
4  m3 145.27 4.36 149.63 7.48 4.71 120.49 25.41 307.72 
5  m3 159.29 4.78 164.07 8.20 5.17 143.87 28.92 350.23 
6  m3 133.46 4.00 137.46 6.87 4.33 101.41 22.51 272.58 
7  m3 35.3 1.06 36.36 1.82 1.15 62.00 9.12 110.45 
8  m3 8.42 0.25 8.67 0.43 0.27 10.29 1.77 21.43 
9  m3 1.04 0.03 1.07 0.05 0.03 0.81 0.18 2.14 

10   3.09 0.09 3.18 0.16 0.10 1.01 0.40 4.85 
11   14.36 0.43 14.79 0.74 0.47 2.54 1.67 20.21 
12   2.83 0.08 2.91 0.15 0.09 0.67 0.34 4.16 
13  hm2 938.36 28.15 966.51 48.33 30.45 141.56 106.82 1293.67 

108.6128 124.7397

 

44.9075 48.7768  

63.7053 75.9629  

 

7-14   

     
 30.0428 42.8583 72.9011 

 0.0000 0.0000 0.0000 
 4.7000 12.2698 16.9698 

 3.9717 5.6658 9.6375 
 5.9102 15.1690 21.0792 

 4.1521   
 44.9075 63.7053 108.6128 
 48.7768 75.9629 124.7397 

 



98�

 

7-15   

  
     

 
 
 

 95m3 
 260m3 

 146m3 
 

 132m3 

 15  

2025.6- 
2026.5 

 
 71  

18.1622 18.1622 

 739m3 1  
 771m3 2026.6- 

2027.5 
  71  

6.6379 6.9698 

 510m3 1  
 248m3 2027.6- 

2028.5 
  71  

6.4254 7.0679 

2028.6- 
2029.3   59  1.9182 2.2251 

 22m3 
 2041m3 
 1291m3 

2029.4- 
2030.3 

PD 
 

 
 80m3 

11.7638 14.3518 

2030.4- 
2031.3 - - -   

2031.4- 
2032.3 - - -   

 
1 

 
 

2032.4- 
2033.3 - - -   

44.9075 48.7768 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



99�

7-16   

  
     

 
 
 

 75m3 2025.6- 
2026.5  

 600  
1.7568 1.7568 

 498m3 

 3856m2 
 3981  

1  

 0.3856hm2 

 6  
 15m3 

2026.6- 
2027.5 

 
 0.4302hm2 

5.7686 6.0570 

 620m3 

 1240m2 
 583  
 1220  

1  
1  

 0.1240hm2 

 8  
 450m3 

2027.6- 
2028.5 

 
 0.8158hm2 

5.6936 6.2630 

 10  
 57m3 2028.6- 

2029.3  
 0.9398hm2 

0.2819 0.3270 

 6566m3 
 20351m2 

 14774  
 1.9711hm2 

2029.4- 
2030.3 

PD 
 

 
 0.5096hm2 

47.6732 58.1613 

 6  
 2330m3 2030.4- 

2031.3  
 2.0538hm2 

0.8561 1.0958 

 6  2031.4- 
2032.3  

 2.0538hm2 0.8561 1.1472 

 6  

 
1 

 
 

2032.4- 
2033.3  

 1.9297hm2 0.8190 1.1548 

63.7053 75.9629 
 



100�

 

 

 

 

 

1  

74.9 2020 2025 5 31

 

2  

2018 1

 



101�

11 30

 

108.6128 124.7397

 

44.9075 48.7768  

63.7053 75.9629  

3.83

8-1  

8-1     
 

   
    

 

1 2025.6-2026.5 19.9190 18.5000 22.8000 41.3000  
2 2026.6-2027.5 13.0268 30.2768 53.1629 83.4397 2026.6.30 
3 2027.6-2028.5 13.3309     
4 2028.6-2029.3 2.5521     
5 2029.4-2030.3 72.5131     
6 2030.4-2031.3 1.0958     
7 2031.4-2032.3 1.1472     
8 2032.4-2033.3 1.1548     
  124.7397 48.7768 75.9629 124.7397 

2019



102�

 

 

 

 

 

 



103�

 

1  

 

2  

 

1  

 

2  

 

 



104�

 

 

“ ”

“
”

 

 

3  

 

1  

2  

3  

4  

4  

 

10 10 100%

100%  



105�

 
8-1   

 

1  

10

 

2  

 



106�

 

1  

 

2  

 

 



107�

25.4942 24.94

0.5542  

A

 

 

 

7.4693 29.30%  

18.0249

70.70%  

7.4693 3.6137



108�

3.8556 2.9749 0.0640

2.4807 0.4302 0.8807

77.16%  

 

108.6128 124.7397

 

44.9075 48.7768  

63.7053 75.9629  

1

 

2

[2018]1  

3

 

4

 


