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1) 2009

2) 2019

3) 2009

4) 2015

5) 2011

6 2020

7) 2011

8) 394 2004 3

9) 44 2009 3

10) 56 2019 9

11) 2007 9

1)

[2016]21

2) [2005]28

3) ( [1989]112 )

4) (2000.12)

5) ( [2007]98 )

6) (

[2008]204 )

7) ( [2004]69 )

8) [2007]42
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1) [2007[81

2) [2008]176

3) [2008]22

1) ( [2016]21 )

2) (DZ/T0223-2011)

3) TD/T 1031.1-2011

4) TD/T 1031.4-2011

5) (GB/T21010-2017)

6) (TD/T1012-2000) 

7) 2011

8) (DZ/T0221-2006) 

9) (DZ/T0133-1994)

10) (SL/T 183-2005);

11) (GB/T 14848-2017)

12) (GB 15618-2008)

13) (HJ\J166-2006)

14) (DZ/T0218-2006

15) (DZ/T0220-2006

16) (DB21/T 2019-2012)

17) (GB T18337 2-2001)

18) (GB T16453.2-2008)

19) (GB TTl5772-2008)

20) (GB50433-2008)
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21) TD/T1036-2013

22) 2000

23) 2011

24) GB/T40112-2021

1)

( 2022.3)

2) 

2022.6

3

2020.5

4

2022.6

5 C2100002009086120032270

6

7

2022 6

2022 4 1

53.19 52.86

30

1 3 2022 9

34 2022 9 2056 9
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2022 7 10 —2022 7 12

2022 7 13 —2022 7 18

2022 7 19 —2022 7 29

2022 7 30 —2022 7 31

2022 8 1 —2022 8 5

0-1

6

km 1.752

km 1.98

10

10

34

1

6

2020 5

30.5

2020 6 ~2050 12

16.9578hm2

4737.21m3 2245.04m3 10473.35m3 17455.59m3

64.9357

500m

47890 338m 338m

3 1700m 17

30.5 1620.0791
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64.9357

500m3 1400m 1394m

423m 596m 22 56.86

1422.645

5.6783

496.6998

16.9578hm2

0-2

30.5 34
90.5047hm 85.7106hm2 2

70.3592hm 64.4117hm2 2 16.9578hm2

64.9357 64.9357

1620.0791 1422.645



8

0-
3

1
21

10
0

0.
21

00
1

22
10

0
0.

22
00

2
m

17
00

46
.9

7.
97

30
2

m
14

00
46

.9
7.

97
30

3
m

50
0

3
5.

62
0.

28
10

3
m

50
0

3
5.

62
0.

28
10

4
m

48
7.

9
3

29
5.

4
14

.4
12

6
4

m
48

7.
9

3
29

5.
4

14
.4

12
6

5
m

25
3.

8
3

29
5.

4
7.

49
73

5
m

25
3.

8
3

29
5.

4
7.

49
73

6
m

11
20

.5
3

23
6.

64
26

.5
15

5
6

m
11

20
.5

3
23

6.
64

26
.5

15
5

7
13

2
30

0
3.

96
00

7
22

8
30

0
6.

84
00

8
13

2
22

1
2.

91
72

8
22

8
22

1
5.

03
88

9
33

30
0

0.
99

00
9

57
30

0
1.

71
00

10
64

.9
35

7
10

64
.9

35
7

11
85

.7
82

0
11

71
.3

61
8

1
10

0m
5

2
0.

12
16

0.
60

80
1

10
0m

5
2

0.
12

16
0.

60
80

2
10

0m
51

44
.7

7
2

0.
01

58
81

.2
87

4
2

10
0m

38
20

.9
8

2
0.

01
58

60
.3

71
5

3
10

0m
25

17
.4

1
3

0.
10

51
26

4.
57

98
3

10
0m

17
50

.3
5

3
0.

10
51

18
3.

96
18

4
10

0m
25

17
.4

1
3

0.
30

00
75

5.
22

3
4

10
0m

17
50

.3
5

3
0.

30
00

52
5.

10
5

5
10

0
61

73
.5

3
0.

02
38

14
6.

93
00

5
1

)
10

0
16

98
.2

1
0.

03
03

51
.4

55
8

6
)

10
0

38
94

.3
0.

01
39

54
.1

30
8

6
10

0
79

1.
9

0.
02

38
18

.8
47

2

7
)

10
0

23
.6

0.
38

95
9.

19
22

7
)

10
0

18
01

.6
0.

01
39

40
.2

41
9

8
1k

m
10

00
0m

6.
62

39
3

2.
24

69
14

.8
83

2
8

3
)

10
0

23
.6

0.
38

95
9.

19
22



9

9
10

0.
60

00
6.

00
00

9
1k

m
10

00
0m

9.
91

90
3

2.
24

69
17

.6
04

0

10
hm

62
.9

52
6

2
1.

35
00

84
.9

86
0

10
12

0.
60

00
7.

20
00

11
16

20
.0

79
1

11
hm

58
.2

12
3

2
1.

35
00

63
.7

82
2

12
35

90
.6

41
0

12
14

22
.6

45

30
95

.9
21

9



10

1

1

2

3

4

5

6

7 20 t/a

8 1.3189km

9 470m 214m

2

10 2015 1 26 2022 9 26

2

1

2

3

4

5

6

7 20 t/a 25 t/a

3 t/a

8 1.2512kmP

9 470m 214m

2

8 1.3189km2

1-1
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2019 9

[2019]138

“ [2020]022 ”

11

1.2512km2 0.0677km2

1-1

1-2

1980 2000
X Y X Y

1
2
3
4
5
6
7
8

1.3189km2   470m 214m
1-2

1980 2000
X Y X Y

1
2
3
4
5
6
7
8
9

10
11

1.2512 km2    470m 214m
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1

20 t/a 48

t/a 20 t/a 25 t/a 3 t/a

2

1 5 3

1-2

1-2
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3

3 5 1

4

1

2022 3 31

KZ+TD 1221.5 (KZ)610.6

49.99% (TD)610.9 50.01%

KZ+TD 1069.1 KZ 572.2

TD 496.9 87.52

2

KZ+TD 1899.6

KZ 955.7 TD 943.9 KZ

50.31% KZ+TD 1394.2

KZ 812.0 TD 582.2

73.39

3

KZ+TD 10.1 KZ 4.1 TD

6.0 KZ 40.6%

5

2022 6 53.19

6

7
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420m

2

380m

450m

420m 390m

420m

220m

9

10

97.05 t 35.29 m³ 1.4

1.2 41.17 m³

5 3 1 400m×160m

2 30m 35° 20 m3

2 400m×160m 1 30m 35°

10 m3 3 850m×200m 5 30m

35° 60 m3 1

280m×154m 3 30m 28° 40

m3 350m×200m 3 25m

30° 40 m3

340m 308m

32m 45 m3 25000m2 35°
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11

220m 220m

8SH-9 280m3

170m 220m

/h 80m

75kw

DN200

12

1-3

1-3

1 m 431 444
2 m 270 220
3 m 161 224
4 × m 930×280 960×450

5 × m 460×50 370×60

6 �

53 47
35 45

0-50 28-50

7

t 1069.1 2.98t/m3

t 10.1 2.72t/m3

t 1394.2 2.95t/m3

t 2473.4
8 t 97.05
9 t/t 0.04

10 m 270m
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1

“ ” “ ”

C2100002009086120032270

2015 1 26 2022 9 26

20 / 1.3189km2

2007

( (2007)7 )

( (2007)5 )

470m 214m

2014 8

Mag5 Mag8

470m 214m 20.00 /

“ ”

10m 20m

4m 6m 95 5

1

Mag5 Mag8 290m 310m 330m 3

320.05m 214m 230m 250m 270 290m 310m

330m 350m 370m 390m 400m 9 246.83m

25.4754hm2 2 1

0.4977 hm2 5-15m 1

2.7852hm2

5 3 1 400m×160m

2 30m 35° 20 m3
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2 400m×160m 1 30m 35°

10 m3 3 850m×200m 5 30m

35° 60 m3 1

280m×154m 3 30m 28° 40

m3 350m×200m 3 25m

30° 40 m3

35m 305m

2

5m

295m 656m

300m 500m
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1000m



19

31km

6km

2-1

1
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6.8 7-8 26 1 -16

7 8 821.5mm 11 11 12

3 21 31 1.0m 11 3

5 1.38m

9 4 5-8

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

35

9 5 155

10 4 1.2-1.4m 4-11 2

12 3

2

1

170m

2-2
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2-3

3

535m 250m 285m

20º-35º
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2-4

4

96%
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2-5

5

1.30% 0.06%

4ppm 81ppm

4.32%-6.39% 2-1

2-1

% % ppm ppm

0.35 5.41 1.55 0.2 0.35 0.10 1 9 3 22 177 92
0.20 4.28 1.44 0.2 0.22 0.08 1 27 3 19 163 84
0.48 2.38 1.30 0.2 0.16 0.06 1 37 4 31 136 81
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2-6

1 ( ptihiir)

227m

( Ptlhr2):

2-5

( Ptlhr):

2-5

2 ( Ptlhg)
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( Ptlhg):

5 25 15

3 0.2-2mm

0.2-1m

( )

0.2-0.5m 95

(Pthg2):

2-5 32

3 ( Ptlhd)

( Ptlhd): 750

( Ptlhd):

( Ptlhd2):

( Ptlhd3):

( Ptlhd2): 215m

( Ptlhd2): -

( Ptlhd2):

4 (Q)

( )

1

1
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30-40

25-45

2

X

F1 : I - 340° 260m NE

67°-72° Mag5

0.5m

2

1/400

0.05g

0.35s

170m

1

1-1.5m

0.5-1.95m 8-14m/d 70-200m3

2

/d 0.71L/s
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5-10m

190m

0.024 l/s·m 0.068m/d

3

170m 214m

190m

170m

4

�FAW �
W — m3

F — m

/d
2

A — m/d

�— �����

F 597000m2

W

A 0.002m/d 7-8

0.008m/d 0.2356m/d

835.8m3/d W 3343.2m3/d W 9.85×104m3

835.8m

/d
3/d 3343.2m3/d
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9.85×104m3

170m

/d

1

1

2

2.87kg/m3

2

80.71Mpa 0.99 RQD 91%

RQD 88%

—

325° 339° -30°

1

3 5
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1

1

3 Mg5 Mg6 Mg8 2019

Mg8 Mg5 Mg6 Mg5

Mg5 TC1 TC2 TC8

TC9 ZK101 ZK201 ZK801 ZK802 ZK901

450m 76 198m 3.75 47.10m 25.45m

Vm70.38% 256 388m 0 115m

MgO 41.38 47.20% 45.45% Vc2.91% CaO

0.36 5.65% 1.60% Vc58.54% SiO2

Mg6 Mg5

TC1 TC2 TC8 TC9 ZK101 ZK201 ZK801 ZK802 ZK901

450m 80 98m 7.60 27.10m

19.48m Vm44.66% 282 388m

0 84m MgO 41.89 47.14% 44.73% Vc3.57%

CaO 0.50 5.25% 1.51% Vc75.88%

SiO

0.26

3.21% 1.01% Vc31.37%

55° 70° 45°

2

Mg8 “S” TC3 TC4 TC5

TC6 TC7 ZK301 ZK401 ZK501 ZK601 ZK701

920m 42 176m 3.60 38.40m 21.31m

Vm64.34% 214 415m 0 124m

MgO 41.80 47.10% 45.55% Vc3.25% CaO

0.45 4.73% 1.53% Vc58.83% SiO

0.22 3.5% 1.10% Vc52.72%

52° 70° 43°

2 0.10

2.76% 1.10% Vc41.40%

90° 100° 45°
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2-2

2-2

(°) (m)

m

Mg5 55-70 30-4
5 450 3.75

47.10 25.45 76 198 256
388

Mg6 52-70 31-4
3 450 7.60

27.10 19.48 80 98 282
388

Mg8 90-10
0

35-4
5 920 3.60

38.40 21.31 42 176 214
415

2

5

DoL1 DoL2 DoL3 DoL4 DoL5

5

55°-70° -45°

DoL1 TC9 TC1 KC2-1 TC8 ZK101

ZK201 ZK801 ZK802 ZK901 Mg5

450m 84 205m 256 388m

0 115m 2.4 15.3m 6.40m Vm64.69%

MgO 26.46% Vc25.00%

DoL2 TC9 KC9-1 TC1 TC2 TC8

KC8-1 ZK101 ZK201 ZK801 ZK802 ZK901 Mg5 Mg6

450m 90 132m

256 388m 0 99m 6.3 32.6m 18.53m

Vm45.81% MgO 24.65% Vc16.38%

DoL3 KC9-2 KC9-3 KC1 KC1-1 TC2
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KC2-2 TC8 KC-2 ZK101 ZK201 ZK802 ZK901 Mg6

450m 65 89m

290 421m 0 80m 8.6 93.6m 32.89m

Vm74.15% MgO 22.43%

Vc5.07%

DoL4 KC3-1 KC4-2 KC5-1 TC6 TC7

ZK401 ZK501 ZK601 ZK701 Mg8

940m 45 134m 214

393m 0 126m 2.5 16.9m 7.94m

Vm63.40% MgO 25.94% Vc33.86%

DoL5 KC3 KC4-1 TC5 KC5 KC6

KC6-1 TC7 KC7 ZK301 ZK401 ZK402 ZK501 ZK601 ZK701

Mg8 940m

19 163m 221 428m 0 126m 14.9 91.8m

34.84m Vm65.45% MgO

22.16% Vc4.02%

2-3

2-2

(°) (m)

m MgO%

DoL1 55-70 30-45 450 2.4
15.3 6.40 84 205 256 388 25.96

DoL2 52-70 30-45 450 6.3
32.6 18.53 90 132 256 388 24.65

DoL3 52-70 31-43 450 8.6
93.6 32.89 65 89 290 421 22.43

DoL4 90-10
0 35-45 940 2.5

16.9 7.94 45 134 214 393 25.94

DoL5 90-10
0 35-45 940 14.9

91.8 34.84 19 163 221 428 22.16
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3

1 Ta1 0 1

T0 T10 ZK001 ZK101

60m 120m 85m 3.1 4.4m 3.95m

Vm14.98% 221-228m 62.15 93.86%

85.13% Vc11.69% 20° -45°

3

(1)

DZ/T00348—2020

48.58%

33.00% 18.42%

Mg5 (9.30%) (20.46%)

(14.86%) Mg6 (3.44%) (7.73%)

(7.41%) Mg8 (5.67%) (20.40%)

(10.73%)

(2)

35-45

SiO2

1.5% 50-65

SiO2 4%
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(3)

-

DZ/T00349—2020

14.12%

68.47% 17.41%

4

(1)

0.3—1.2m

2m

(2)

SiO2

—

— — — —

—

(3)

—

0.6—1.4m

, 184km2

45

5 75 3700 1.4
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“

500

0.16

K51-G-083053 K51-G-084053

2-3

2-3

hm2

03
031 67.1691
032 5.8498

20
203 0.7942
204 74.0545

146.3344

1984 4

2 5 3

2 1

870m, 310m 50m 65° 246.83m

25.4754hm2 1 0.4977 hm2

10-20m

5-15m
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2-4

2-4

1

2

3

4

5

6

2015

“ ”

1

0.3731hm2 0.3731hm2

2-4

2-4

hm2

<5° 0.5m×0.5m×0
.5m 1m×1m

0.1171 2.1935 1.2488

<5° 0.5m×0.5m×0
.5m 1m×1m

0.2560 4.7954 1.2488

0.3731 6.9889 1.2488
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2-7

2

1

2 0.5m×0.5m×0.5m 1

1m×1m 0.5m×0.5m×0.5m 1

1m×1m

3

30.0

4

12488
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1

2

3

4

1

DZ/T0223—2011

11 1.2512km2

19.1974hm2

146.3344hm

.

2 3-1
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3-1

hm2 hm2

1 125.1200 125.1200

2

0.8346 0.8346
19.2511 19.2511
0.6448 0.6448
0.5423 0.4839

            146.3344

2

1

23.3529hm2

2

DZ T223—2011 B ( B)

535m

250m 285m

20º-35º

DZ T223—2011

( C.1)

3

48 t/a 20 t/a

25 t/a 3 t/a

DZ/T0223—2011 D“ ”

D
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4

DZ/T0223—2011 A“ ” A

1

2

1

X= Y= 440m 40m

270° 60°

20cm

3-1

2

X= Y= 30 m 130°

40° 35° 40°
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0.01 0.3m 70 120m3

3-2

DZ/T0223—2011 E

2

1

2 2
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—

5

3 1

400m×160m 2 30m 35°

20 m3 2 400m×160m 1 30m

35° 10 m3 3 850m×200m 5

30m 35° 60 m3 1

1 280m×154m 3 30m 28°

40 m3 350m×200m 3

25m 30° 40 m3

35.29 m3

“ ”

800-900m

5 3 1 400m×160m

2 30m 35° 20 m3

2 400m×160m 1 30m 35°

10 m3 3 850m×200m 5 30m

35° 60 m3 1

280m×154m 3 30m 28° 40



42

m3 350m×200m 3 25m

30° 40 m3

320m

“U”

2

“ ”

“ ”

“ ”

3
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DZ/T0223—2011

E“ ” E.1

1

1 20 0.1l-1l/s 1-3l/s·km2

,

E

2

170m 270m

270m 214m

214m

835.8m3/d 3343.2m3/d 9.85×104m3/d
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E

1

3 5 3

600m, 310m 50m 65°

248.92m 13.6844hm2 340m, 310m 40m

55° 346.60m 7.0580hm2 1

0.4977 hm2 5-15m

3 21.9279hm2 1

4.5180hm2 6.0595hm2

4.2138hm2 3.2439hm2

E

2

15.0550hm2 46.0159hm2

26.9108hm2 9.5981hm2 220m
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E

1

1

3-2 mg/kg(ph )

ph

8.04 2.3 34.2 21.3 36.9 101 43.5 0.22 0.015

8.02 2.4 22.8 23.8 39.1 105 34.5 0.176 0.016

8.21 18.1 33.4 27.7 33.2 108 37.2 0.171 0.013

8.23 18.4 41.2 29.3 25.8 97.5 42.9 0.167 0.012

7.5 	
� 	�� 	�� 	��� 	��� 	
�� 	��� 	��

0.08-1.0% 3-5mg/kg 125-130mg/kg

1.2-1.3g/cm3 GB15618-1995

GB15618-1995
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2

3

+170m +220m

3-3

3-3 mg/L          
PH Cu Pb Zn Cd Cr Hg6+

8.8 0.01 0.001 0.027 0.0002 0.01 0.004 0.0001
*6-9 *0.50 *0.50 *2.00 *0.10 *1.50 *0.50 *0.05
Be Ba Ni Ag As
0.005 0.08 0.01 0.0002 0.002 0.69 0.02 0.005

*0.005 —— *1.0 *0.50 *0.50 *10.00 0.2 0.5
—— * GB8978-1996

2
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1

1

2

2

3-3
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3-3

68.7214hm2 14.3367hm2

1

3

1 870m, 310m 50m 65°

246.83m 25.4754hm2 1

0.4977 hm2 5-15m 1

2.7852hm2

28.7583hm2

2027 -2052

20532022
2052

2022 -2052

2022
2052

2022
2052

2022 -2052

2022 -2052

2053

2027 -2053

2053

2022
2052

2022 -2052
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3-4
2

5

3 21.9279hm2 1

4.5180hm2 6.0595hm2

32.5054hm2 170 m3

3-5
3

4800m 3-5m 3.2439hm2

4.2138hm2
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3-6

3-7
59.3972hm2

3-4 hm

3-4
2

3.8291 24.9246 0.0046 - 28.7583
18.1193 13.9579 0.4282 - 32.5054
0.0681 3.8800 - 0.2657 4.2138
0.9036 2.2370 - 0.1033 3.2439

22.9201 44.9995 0.4328 0.3690 68.7214

4hm2

E
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20.0521hm2 32m 45

m3

1

16.9892hm2

16.9892hm2

85.7106hm2

14.3367hm2

3-5 hm

3-5 .
2

10.6163 38.1355 0.0046 0.0447 48.8011
18.1193 13.4118 0.4282 - 31.9593
0.0681 3.4991 - 0.2657 3.8329
0.3069 0.6586 - 0.1518 1.1173
29.1106 55.7050 0.4328 0.4622 85.7106

4hm2

E

1

1
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DZ/T0223—2011 F

2

DZ/T0223—2011 F

3-6

2
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1

85.7106hm2

2

58.57%

60.6238hm2

3-6

41.43%

hm2

48.8011

31.9593

3.8329

1.1173

60.6238 - -

146.3344

85.7106hm2

85.7106hm2
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85.7106hm2

3-7 hm2

03 20

85.7106031 032 203 204

29.1106 0.4328 0.4622 55.7050
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1
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500m

-

2

1

2

3

1

30 50%

2

3
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4

4

85.7106hm2

4-1 hm

4-1
2

03
031 29.1106

032 0.4328

20
203 0.4622

204 55.7050

85.7106
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1

1

a

b

c

d
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e

2

a

1995 2011

2000

b

1.3

2

1

2
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Yi =min(Yij

: Y

)             4-1

i

Y

—— i

ij

3

—— i j

1

4-2

4-2 hm2

38.1021
10.6990
17.1130
14.8463
3.8329
1.1173

85.7106
2
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4

1

a

2

c

2

5

a
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b

c

d

6.8

7-8 26 1 -16

7 8 821.5mm 155 10

4 1.2-1.4m

e

5

1

a
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4-3

o

<5 1 1 1 1
5 25 1 2 1 1
25 45 2 2 1

>45 3 2 3
1 1 1 1
4 4 3 4

4
1 1 1 1

2 3 3 2 3 2
3 2 3

3

mm

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

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

b

4-4

4-4

o

mm

<8 0

45 0

<8 0

35 0

<5 0-0.3

<10 0-0.3

c
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4-5 4-8

4-5

4-6

4-7
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4-8

15°

4-9

6
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85.7106hm2

75.0116hm2 16.9578hm2

59.0480hm2 8.3955hm2 14.8463hm2 8.4038hm2

1.1173hm2 75.0116hm2 10.6990hm2

87.52%

4-10

4-10 hm2

—— 38.1021
—— ——
—— 17.1130
—— 14.8463
—— 3.8329
—— 1.1173

75.0116

1

1

30 /m3

2
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4-11                    

hm2

m3 m

38.1021 190510.5 0.5m 2046 -2047

8.7175 20340.8
0.5×0.5×0.5m

0.2m 2046 -2047

6.4425 13464.83
0.3×0.3×0.3m

0.2m 2046 -2047

3.8329 9795.18
0.5×0.5×0.5m

0.2m 2046 -2047

1.1173 295 0.5×0.5×0.5m 2020 -2021

58.2123 234406.31
4-11 234406.31m3 234406.31m3

2

1

1km

2

99190.35m3 4-12

4-12

hm2 (m3/hm2) (m3) m3 m3

50.6525 200 10130.5 30391.5 91174.5
6.4425 117 753.77 2261.31 6783.93
1.1173 0.058 m3/ 136.88 410.64 1231.92

58.2123 - 11021.15 33063.45 99190.35
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1

1

2011

1995

2

a

b

c

d

e

f

2

1 0.5m

2 pH 6.5~7.0 �
�

3 1.10~1.45g/cm3 10%

4 20

5 95% 80

0.3

3

1 0.5×0.5×0.5m 0.2m 0.3m

1.0 m×1.0m

2
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3 ph ph 6.5-7.2 �


4

5 95 80 40%

4

1 3 4m 0.3 0.4m

2 8% 11%

3 20m

4 0.5m×0.5m×0.5m=0.125m3

5 3 5cm 2.0×2.0m
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1

1

a

b

c 35°

d

2

3

1

2

3

4
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1

2

3

4

5

1

2

3

“ ”

1
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800-900m

1586m

2

1

2

2

3

4



73

5

1

70°

500m3

18

5-1

5-1

1 500m3

2 18

2

9

6 1394m

334.56m3 362.44m3 423m 76.14m3

262.26m3 5-2 5-3 6

5-1
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5-2

596m 1120.5m3

5-4

4

5-3
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5-2

1
410.7m3

624.7m3

2 1120.5m3

3 4

85.7106hm2

75.0116hm2 16.9578hm2 59.0480hm2

8.3955hm2 14.8463hm2 8.4038hm2

1.1173hm2 75.0116hm2 10.6990hm2

87.52% , 5-3

5-3 hm2

03
031 28.8205 59.0480
032 0.2056 14.8463

10 104 0 1.1173

20
203 0.4622 0
204 49.4943 0

85.7106 75.0116

1

1

a
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38.1021hm2

0.1m

b

38.1021 hm2

0.5m

1.5m×1.5m 190510.5m3

0.5m

d

1.5m×1.5m 38.1021hm2

0.5m×0.5m×0.5m 169342

2

0.5m 0.5m

5 0.125m3

18016m 90080 180160

3

31.9593hm2 17.1130hm2 14.8463hm2

16.7993hm2

8.3955hm2 8.4038hm2

15.1600hm2 8.7175hm2 6.4425hm2

a

8.7175hm2

0.1m

b

8.7175hm2
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0.5m×0.5m×0.5m 0.2m 1.5m×1.5m

20340.8m3

0.2m

d

1.5m×1.5m 8.7175hm2

0.5m×0.5m×0.5m 38744
4

a

6.4425hm2

0.3m×0.3m×0.3m 0.2m 1m×1m

13464.83m3

0.2m

b

1m×1m 6.4425hm2

0.3m×0.3m×0.3m 64425
5

a

500m2

b

88kw

3.8329hm2

c

3.8329hm2
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0.5m×0.5m×0.5m 0.2m 1.5m×1.5m

9795.18m3

0.2m

d

1.5m×1.5m 3.8329hm2 17035

6

a

3 5cm

2×2m 2m 2360m 2360

0.5m×0.5m×0.5m 295m3

2

1cm

1.5m×1.5m 0.5m×0.5m×0.5m

1cm 1m×1m

0.3m×0.3m×0.3m 5cm

2m×2m 0.5m×0.5m×0.5m

3
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1) 

a

b

c

d
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50×50×50cm

3-5

5cm 10cm

10cm 15cm

2)

a
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b

c

5-5

5-5

1
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2 ( ) (
)

3

,

20-50
1-2m 2 70-80%

1

5-6

5-6

1
10330 100m2 3810.21

1
100m3 1905.1

0.5m10302 74kW
300m

100m3 1905.1

1
90009 100 1693.42 1
90018 100 1801.6 5 /m

1 10000m3 6.8584
2

5-7
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5-7

1
10330 100m2 871.75

1
100m3 338.06 0.5m×0.5m×0.5m

0.3m×0.3m×0.3m
0.2m10326 100m3 338.06

1
90009 100 387.44 1
90014 100 644.25 1

1 10000m3 2.2475
3

5-8

5-8

1 100m2 5

1
10330 100m2 383.29

1
100m3 97.95 0.5m×0.5m×0.5m

0.2m10326 100m3 97.95

1
90009 100 170.35 1

1 10000m3 0.6899
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4

5-9

5-9

1
10326 100m3 2.95 0.5m×0.5m×0.5m

1
90002 3 100 23.6 3

1 m3 0.1232

7

5-10

5-10

1 100m2 5

1
10330 100m2 5065.25

1
100m3 2344.06

0.5m×0.5m×0.5m
0.2m

0.3m×0.3m×0.3m
0.2m

0.5m×0.5m×0.5m

10302 74kW
300m

100m3 1905.1

10326 100m3 438.96

1
90009 100 2251.21 1
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90014 100 644.25 1
90018 ) 100 1801.6 5 /m

90002
3 ) 100 23.6 3

1 10000m3 9.9190

+220m 170m

GB8978-1996 GB3838-2002
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GB 15618-1995 GB3838-2008

1

2

3

4

GB8978-1996

GB 15618-1995 GB3838-2008
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1

1

2

3

136

4

DZ/T0221-2006

5

2022 9 2056 9

2

1

2

3

136

4

(DZ/T0133-1994)

5

2022 9 2056 9

3

1
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2

3 34

4

2022 9 2056 9

1

1

2 DZ/T0221-2006

2

1

2

3

4 3 4 2L

5

6 SL/T183-2005

5-11
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5-11

1 136

2 136

3 34

1

12

3

1

2

12

3

5

3
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1

2

1

2

3 2033 9 —2036 9

3

a

2-3

PH

PH 5.5-8.0

0.25g/L 2-3

b

0.05m

c
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1

5-12

5-12

1 36

2

58.2123hm2

5-13

5-13

1 38.1021
2 15.1600
3 3.8329
4 1.1173

58.2123
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“ ” “ ”

53.19

2022.9—2027.9

2027.9-2056.9

1 2022.9—2027.9 5

2 2027.9—2056.9 29
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34 2022 9 2056

9

2022 9 —2027 9 2027 9 —2052

9 2052 9 —2056 9

——2022 9 —2027 9 1

2022 9 —2027 9 2

——2027 9 —2052 9 2

2027 9 —2052 9

——2052 9 —2056 9 3

2052 9 —2056 9

6-1

6-1

1

2022.9

~

2027.9

500m3 18

410.7m3 624.7m3

1120.5m3 4
20 20

5
295m3 3 2360

1231.92m3

2 1.6843hm2 8421.5m3 7485
3031.74m3

6 2.8016hm2

2 2027.9
~

2052.9

20 20
5

370m 6.5092hm2 32546m3 28929
24312 17950.32m3

3 6.5092hm2

3 2052.9
~

2056.9

20 20
5

29.9086hm2 149543m3

132927 155848
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53835.48m3

8.7175hm2 33805.63m3

38744 64425
22475.43m3

500m2 3.8329m2

9795.18m3 17035
6899.22m3

27 48.9015hm2

“ ”

6-2 6-3

6-2 5

2022.9-2023.9

500m3

18
410.7m3

624.7m3

1120.5m3

4
4 4

1

2023.9-2024.9 4 4
1

2024.9-2025.9 4 4
1

2025.9-2026.9 4 4
1

2026.9-2027.9 4 4
1

6-3 5

2022.9-2023.9 295m3 2360
1231.92m3 1.1173hm2

2023.9-2024.9 2
1.6843hm2 8421.5m3

7485 3031.74m3

1 1.1173hm2
1.6843hm2

2024.9-2025.9 - 2 2.8016hm2 -
2025.9-2026.9 - 2 2.8016hm2 -
2026.9-2027.9 - 1 1.6843hm2 -
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1

2

3

4

5

6

1 2017

2 2012

3 2012

4 2022 7

5 [2018]32 2018

6

1

2

3

4

5
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6

1

1

1320

130 / 85 /

2012

2022.7

×

2012 ×

/

5%

2

= ×

5% 6%

5% 6% 5%

65%
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3

3%

4

“ ”

9%

2

0

3

1

4.40%

2

1.5%

3

2.2%

4

2.0%

4

(1

12

3

2000 / ·

12×3×2000=7.2
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(2

300 /

• 58.2123hm2 3

78.5866

5

3.00%

6

3.0%

= × 1+3.0% n-1 n n n 34

1

7-1

7-1

1
1 m3 500
2 18
4 m3 410.7
5 m3 624.7
6 m3 1120.5
7 4
2
1 136
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2 136
3 34

2

64.9357 71.3618

7-2

7-3

7-2

( )

571768.65
1 29900

1.1 m3 500 56.2 28100
1.2 18 100 1800
2 460812.65

2.1 m3 410.7 10.97 4505.38
2.2 m3 624.7 305.35 190752.15
2.3 m3 1120.5 236.64 265155.12
2.4 4 100 400
3 81056

3.1 136 300 40800
3.2 136 221 30056
3.3 34 300 10200

58674.9
1 = ×4.4% 25157.82
2 = ×1.5% 8576.53
3 = ×2.2% 12578.91

4 = + +
+ ×2%

12361.64

= + ×3% 18913.31

= + + 649356.86



100

7-3

1 2022.9-2023.9 559992.86 0.00 0 559992.86
2 2023.9-2024.9 2708 0.03 81.24 2789.24
3 2024.9-2025.9 2708 0.10 164.92 2872.92
4 2025.9-2026.9 2708 0.16 251.10 2959.10
5 2026.9-2027.9 2708 0.22 339.88 3047.88
6 2027.9-2028.9 2708 0.28 431.31 3139.31
7 2028.9-2029.9 2708 0.34 525.49 3233.49
8 2029.9-2030.9 2708 0.41 622.50 3330.50
9 2030.9-2031.9 2708 0.48 722.41 3430.41

10 2031.9-2032.9 2708 0.55 825.33 3533.33
11 2032.9-2033.9 2708 0.63 931.33 3639.33
12 2033.9-2034.9 2708 0.71 1040.51 3748.51
13 2034.9-2035.9 2708 0.80 1152.96 3860.96
14 2035.9-2036.9 2708 0.89 1268.79 3976.79
15 2036.9-2037.9 2708 0.98 1388.09 4096.09
16 2037.9-2038.9 2708 1.08 1510.98 4218.98
17 2038.9-2039.9 2708 1.18 1637.55 4345.55
18 2039.9-2040.9 2708 1.29 1767.91 4475.91
19 2040.9-2041.9 2708 1.41 1902.19 4610.19
20 2041.9-2042.9 2708 1.53 2040.49 4748.49
21 2042.9-2043.9 2708 1.65 2182.95 4890.95
22 2043.9-2044.9 2708 1.79 2329.68 5037.68
23 2044.9-2045.9 2708 1.93 2480.81 5188.81
24 2045.9-2046.9 2708 2.07 2636.47 5344.47
25 2046.9-2047.9 2708 2.23 2796.81 5504.81
26 2047.9-2048.9 2708 2.39 2961.95 5669.95
27 2048.9-2049.9 2708 2.56 3132.05 5840.05
28 2049.9-2050.9 2708 2.73 3307.25 6015.25
29 2050.9-2051.9 2708 2.92 3487.71 6195.71
30 2051.9-2052.9 2708 3.12 3673.58 6381.58
31 2052.9-2053.9 2708 3.32 3865.03 6573.03
32 2053.9-2054.9 2708 3.54 4062.22 6770.22
33 2054.9-2055.9 2708 3.20 4265.32 6973.32
34 2055.9-2056.9 2708 3.31 4474.52 7182.52

649356.86 64261.32 713618.18

1

7-4
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7-5

7-4

1 100m2 5

1
10330 100m2 5065.25

1
100m3 2344.06

0.5m×0.5m×0.5m
0.2m

0.3m×0.3m×0.3m
0.2m

0.5m×0.5m×0.5m

10302 74kW
300m

100m3 1905.1

10326 100m3 438.96

1
90009 100 2251.21 1
90014 100 644.25 1
90018 ) 100 1801.6 5 /m

90002
3 ) 100 23.6 3

1 10000m3 9.9190

7-5

1 36
2 hm2 58.2123

2

1

1381.8066 1141.1654

117.1064 37.7482 24.44

16293 7-6
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. 7-6

%

1141.1654 82.59

0.00 0.00

117.1064 8.47

85.7866 6.21

1 7.2 0.52

2 78.5866 5.69

37.7482 2.73

1381.8066 100.00

3095.9219

2

1714.153 3095.9219

7-7

. 7-7

1 2022.9-2023.9 254394.78 0.00 0 254394.78
2 2023.9-2024.9 488053.85 0.03 14641.62 502695.47
3 2024.9-2025.9 16607.2 0.10 1011.38 17618.58
4 2025.9-2026.9 16607.2 0.16 1539.94 18147.14
5 2026.9-2027.9 9579.35 0.22 1202.29 10781.64
6 2027.9-2028.9 358698.95 0.28 57131.44 415830.39
7 2028.9-2029.9 7858.28 0.34 1524.92 9383.20
8 2029.9-2030.9 7858.28 0.41 1806.41 9664.69
9 2030.9-2031.9 7858.28 0.48 2096.35 9954.63

10 2031.9-2032.9 0 0.55 0.00 0.00
11 2032.9-2033.9 358698.95 0.63 123362.44 482061.39
12 2033.9-2034.9 7858.28 0.71 3019.42 10877.70
13 2034.9-2035.9 7858.28 0.80 3345.75 11204.03
14 2035.9-2036.9 7858.28 0.89 3681.87 11540.15
15 2036.9-2037.9 0 0.98 0.00 0.00
16 2037.9-2038.9 358698.95 1.08 200142.33 558841.28
17 2038.9-2039.9 7858.28 1.18 4751.95 12610.23
18 2039.9-2040.9 7858.28 1.29 5130.26 12988.54
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19 2040.9-2041.9 7858.28 1.41 5519.92 13378.20
20 2041.9-2042.9 0 1.53 0.00 0.00
21 2042.9-2043.9 358698.95 1.65 289151.25 647850.20
22 2043.9-2044.9 7858.28 1.79 6760.44 14618.72
23 2044.9-2045.9 7858.28 1.93 7199.00 15057.28
24 2045.9-2046.9 7858.28 2.07 7650.72 15509.00
25 2046.9-2047.9 0 2.23 0.00 0.00
26 2047.9-2048.9 358698.95 2.39 392336.99 751035.94
27 2048.9-2049.9 7858.28 2.56 9088.82 16947.10
28 2049.9-2050.9 7858.28 2.73 9597.23 17455.51
29 2050.9-2051.9 7858.28 2.92 10120.90 17979.18
30 2051.9-2052.9 0 3.12 0.00 0.00
31 2052.9-2053.9 10407284.42 3.32 14853926.48 25261210.90
32 2053.9-2054.9 238056.75 3.54 357104.25 595161.00
33 2054.9-2055.9 238056.75 3.20 374959.08 613015.83
34 2055.9-2056.9 238056.75 3.31 393349.56 631406.31

13818066 17141153.00 30959219.00

7-8 7-9

7-10 7-11
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7-9

1001.0992

1 100m2 5 0.7594 3.7970

1
10330 100m2 5065.25 0.0158 80.0310

1
100m3 2344.06 0.3000 703.2180

10302 74kW
300m

100m3 1905.1 0.1051 200.2260

10326 100m3 438.96 0.0315 13.8272
117.7792

1
90009 1 ) 100 2251.21 0.0303 68.2117
90014 100 644.25 0.0238 15.3331
90018 ) 100 1801.6 0.0139 25.0422
90009 3 ) 100 23.6 0.3895 9.1922

22.2870

1 1km 10000m3 9.9190 2.2469 22.2870
1141.1654

7-10

1 4.40 50.2113

2 1.50 17.1175

3 2.20 25.1056

4 + +
+

2.00 24.6720

117.1064
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7-11                      

30022                                    100m3

16801.34
1 9.4 130 1070.38
2 178.7 85 15730.96

9092.49
1 m3 108 42 4536
2 m3 35.15 129.63 4556.49

% 0.5 25893.83 129.47
26023.3

30020                                    100m3

10872.32
1 7. 7 130 876.8
2 147.1 85 9981.52

9027.68
1 m3 108 42 4536
2 m3 34.65 129.63 4491.68

% 0.5 19900 99.5
19999.5

30071                                           100m3

6073.9
1 3.4 130 387.16
2 64.6 85 5686.74

% 2.0 6073.9 121.48
6195.38

10330                                           100m2

17.61
1
2 0.2 85 17.61

106.19

1 118kw 0.1 1061.9 106.19

% 5 123.8 6.19
129.99

10326                                          100m2

242.5
1 0.1 130 13
2 2.7 85 229.5

% 5 242.5 12.13
254.63

90014           4cm           100

135
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1
2 1.5 85 135

54.42
1 100 0.50 50
2 m3 3.2 1.00 3.2

% 0.5 1.22
189

90018                               100

85
1
2 1 85 85

31.5
1 102 0.25 25.5
2 m3 3 2.00 6

% 0.5 0.50
120.03

90009             8cm                100

501.77
1
2 5.7 85 501.77

2665.6
1 102 26 2652
2 m3 6.8 2.00 13.6

% 0.5 3167.37 15.84
3183.21

1

7-12

. 7-12

%

1117.4236 75.12

1 64.1355

2 1141.1654

0.00 0.00
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122.9739 8.27

1 5.8675

2 117.1064

39.6395 2.66

1 1.8913

2 37.7482

1487.5807 100.00

1 64.9357

2 1422.645

3167.2837

1 71.3618

2 3095.9219

2022 9 2027 9 5

137.53 57.2248

80.3638 5 7-13 7-14

7-13 5

1
2022.9

~
2023.9

m3 500
m3 410.7
m3 624.7
m3 1120.5

22

4

4
1

m3 295
2360

m3 0.1232

2 2023.9
~ 4
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2024.9 4
1

hm2 1.6843
m3 8421.5

7485
m3 3031.74

1
hm2 1.1173

3
2024.9

~
2025.9

4

4
1
1

hm2 2.8016

4
2025.9

~
2026.9

4

4
1
1

hm2 2.8016

5

2026.9
~

2027.9

4

4
1
1

hm2 1.6843

7-14 5

2022.9~2023.9 55.9993 55.9993 25.4395 25.4395 81.4388 81.4388

2023.9~2024.9 0.2708 0.2843 48.8054 50.2695 49.0762 50.5538

2024.9~2025.9 0.2708 0.2986 1.6607 1.7619 1.9315 2.0605

2025.9~2026.9 0.2708 0.3135 1.6607 1.8147 1.9315 2.1282

2026.9~2027.9 0.2708 0.3291 0.9579 1.0782 1.2287 1.4073

57.0825 57.2248 78.4642 80.3638 135.5467 137.5886
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71.3618

2008 1

11 30

8-1 8-2

8-1
1-3 4 5-30

t

20 20 20 600
3 1.1 10.1

25 26.9 28 829.9

48 48 48 1440

11 30

1
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2

30

2052

3

20%

1 2022 2052

8-2

8-2

( )
2022.9-2023.9 48 3.33 2022.8.30 23763.49 2763613.2

6652662.28

2023.9-2024.9 48 3.33 2023.11.30 23763.49 972262.27
2024.9-2025.9 48 3.33 2024.11.30 23763.49 972262.27
2025.9-2026.9 48 3.33 2025.11.30 23763.49 972262.27
2026.9-2027.9 48 3.33 2026.11.30 23763.49 972262.27
2027.9-2028.9 48 3.33 2027.11.30 23763.49 972262.27 4861311.35
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2028.9-2029.9 48 3.33 2028.11.30 23763.49 972262.27
2029.9-2030.9 48 3.33 2029.11.30 23763.49 972262.27
2030.9-2031.9 48 3.33 2030.11.30 23763.49 972262.27
2031.9-2032.9 48 3.33 2031.11.30 23763.49 972262.27
2032.9-2033.9 48 3.33 2032.11.30 23763.49 972262.27

4861311.35

2033.9-2034.9 48 3.33 2033.11.30 23763.49 972262.27
2034.9-2035.9 48 3.33 2034.11.30 23763.49 972262.27
2035.9-2036.9 48 3.33 2035.11.30 23763.49 972262.27
2036.9-2037.9 48 3.33 2036.11.30 23763.49 972262.27
2037.9-2038.9 48 3.33 2037.11.30 23763.49 972262.27

4861311.35

2038.9-2039.9 48 3.33 2038.11.30 23763.49 972262.27
2039.9-2040.9 48 3.33 2039.11.30 23763.49 972262.27
2040.9-2041.9 48 3.33 2040.11.30 23763.49 972262.27
2041.9-2042.9 48 3.33 2041.11.30 23763.49 972262.27
2042.9-2043.9 48 3.33 2042.11.30 23763.49 972262.27

4861311.35

2043.9-2044.9 48 3.33 2043.11.30 23763.49 972262.27
2044.9-2045.9 48 3.33 2044.11.30 23763.49 972262.27
2045.9-2046.9 48 3.33 2045.11.30 23763.49 972262.27
2046.9-2047.9 48 3.33 2046.11.30 23763.49 972262.27
2047.9-2048.9 48 3.33 2047.11.30 23763.49 972262.27

4861311.32

2048.9-2049.9 48 3.33 2048.11.30 23763.49 972262.27
2049.9-2050.9 48 3.33 2049.11.30 23763.49 972262.26
2050.9-2051.9 48 3.33 2050.11.30 23763.49 972262.26
2051.9-2052.9 48 3.34 2051.11.30 24476.97 972262.26
2052.9-2053.9

2053.9-2054.9

2054.9-2055.9

2055.9-2056.9

713618.18 30959219 30959219

1
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8-2

1
1 3 4

2
1 2 3

3
1 3 4

4
1 3 4

5
1 3 4

6
1 2 3

7
1 2 3

8
1 2 3

9
1 2 3

10

1 2 3                 
3

a
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10 10 100% 100%

1 4 5

b

8-3

8-3
%

1
8 80
2 20
0 0

2
7 70
0 0
3 30

3
4 40
0 0
6 60

4
4 40
2 20
4 40

5
7 70
1 10
2 20

6
4 40
3 30
3 30

7
7 70
1 10
2 20

8
3 30
5 50
2 20

9
8 80
0 0
2 20

10
3 30
6 60
1 10

c
1

80%
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2

70%

3

3

3 40% 60%

4 40% 20%

40%

5 70% 10%

20%

6 40%

30% 30%

7 70% 10%

20%

8 30%

50% 20%

9 80% 20%
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10 60% 30%

5

1

a

b

c

d

2

3
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1

DZ/T0223—2011 A“

”

2

DZ/T0223—2011

E“ ” E

3

DZ/T0223—2011

E“ ” E

4

85.7106hm2

5

506525m2 234406.31m3 2251.21

6

64.9357 71.3618 1422.6450

3095.9219

1
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