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̆ Ȃ 

ᵝԍқ ץ ȁ қȁץ ץ

ῤץҊҹ ᵝ Ȃ 

 1-



 

 3 

 

 1-2 ↔ 

1.5 ᶭ  

1.5.1  

̂1 ȇ̃Ҭ ֲ ῍ Ḡ Ȉ̂ 2014 4 24 ḱ ̃̕ 

̂2 ȇ̃Ҭ ֲ ῍ Ȉ̂ 2019 1 1 ̃̕  

̂3 ȇ̃Ҭ ֲ ῍ Ȉ(2018 10 26 ḱ

)̕ 

̂4ȇ̃Ҭ ֲ ῍ Ȉ(2017 6 27 ḱ )̕ 

̂5 ȇ̃ қ ᶛȈ̂ қ ֲ ף ᴪ Ⱶ

ᴪῈ ̂ 83 ̃̆ 2019 11 29 ̃̕  

̂6 ȇ̃Ҭ ֲ ῍ Ȉ̂ 2020 1 Ȃ̃ 

1.5.2  

̂1 ȇ̃ Ḡ ľ ҈ԓĿ ⅞Ȉ̂ [2017]49 ̃̕  

̂2 ȇ̃ Ḡ ᶛȈ̂ 2017 6 21 ḱ ̃̕ 

̂3 ȇ̃ ꜚ ⅞Ȉ̂ [2016]31 ̃̕  

̂4ȇ̃ Ⱳ ̂ Ȉ̃̂ Ḡ 42 ̃̕פ  

̂5 ȇ̃ қ Ḡ ᵬ Ȉ̂

[2014]126 ̃̕  

̂6 ȇ̃ ᵬ Ȉ̂ 2017 8 ̃̕  

 
 ᵝ  (m2)   

 

1 
̂҈ ̃  

қ ץ

ȁ

қȁץ

ץ  

6578 
ᶫ

[2021]63  
2021/4/26 

ᵟ
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̂7 ȇ̃ қ ῏ԍⱴ

ḱ ᵬ Ȉ̂ [2020]4 ̃̕  

̂8̃῏ԍ қ ҈ ȇ῏ԍẠ қ

Ῥ ≠ ᵬ Ȉ ̂

[2019]71 Ȃ̃ 

1.5.3 ↕ȁ ‰  

̂1 ȇ̃  ‰̂ Ȉ̃

̂GB 36600-2018̃̕  

̂2 ȇ̃ ’ ↕Ȉ̂ HJ 25.1-2019̃̕  

̂3 ȇ̃ № ‰Ȉ̂ GB/T 50145-2007̃̕  

̂4 ȇ̃ ҙᴑҙ ᵀҍḱ ᵬ ̂ Ȉ̃̂

Ὲ  2014 78 ̃̕  

̂5 ȇ̃ ᵀ Ȉ̂ Ὲ 2017

72 Ȃ̃ 

1.5.4 ῒז ᴆ 

̂1 ȇ̃ Ȉ ⱲῈ ̆2002 ̕ 

̂2 ȇ̃ ᵣ ⅞ 2016-2030 Ȉ̆ 2018 4 ̕ 

̂3̃ סּ ֲ Ȃ 

1.6 ᵬῤ  

ᶭ ᵬ ̆ ᵬῤ Һ ᶏ

֟ ҍ№ ȁ╠ ֟ ҍ№ ȁ סּ

ҍ № ȁ῏ ȁ № ᵬȂ 
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῏ ↕ҍ ҉ץ̆ № ᵬ № ΐ̆

ᵣ Ҋ̔ 

̂1̃ ҍ№ ȁ ȁֲסּ  

ῒ ȁ ȁ ⅞ȁ ᴇ

ȁ ῏ Ȃ

סּ ֲ ᵬ Һ̆ ῤ ’ȁ
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 1-2 Ѓ Ὺҿ ᵲῪ Є 
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 ’ 

2.1 ᵝ  

ᵝԍ Ȃ

̆ қ ̆ Ȃᵝԍ 35 ͘36

̆қ 119 ͘120 Ȃ ҳ ̆ ̆

ȁԓ Ȃқ 79.25km қ̆ 62.36kmȂ 

ԍ֤ ῟ ҈ ң ӊ ̆

̆ қ ̆ Һ ₮ ֒

қ ̆ҍ Ȃ ᵝ ᴆȁ

ֲ ȁ ȁ֟ҙ ȁ ᴨל ̆ΐ

ȁ Ӡѿᵣȁ´ ᴆȂ 

2.2 ’ 

2.2.1 ᵝ  

̆ қ ̆ Ȃᵝԍ

35£35ł͘36£08ł̆қ 119£30ł͘120£11łȂ ҳ ̆

̆ ȁԓ Ȃқ 79.25km̆

қ 62.36kmȂ 2096km2̆ 5000km2 ̆ ῤ

282km̆ 83km2̆ 42 ̆ № 23 Ȃ 

̂҈ ̃ ΐᵣ ᵝ Ҋ ̔ 
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 2-1 ᵣ  

2.2.2  

қҗ ̆ ῤ ᴟ̆ Ȃ

Һ̆ 724.9mȂ ̆ 236m̕ 309m̕

237mȂқ ̆ ̆ 102.6km̆

ᴧ ̆ Ȃқ ҍ № ȂҬ ҹ

̆ ҩ қᵞӊלȂ ῤ Һ

̆ қ̆ ᵈȂ ῃ ֽ̆ ȁ

҉ץ 42 ̆№ ῤ ̆ᶭ ồ ̆
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Ȃ ῤ Һ №ҹ ң ̆ №

̆ Һ № қ ȁ ╠

̆ῒ ̆ Ӎ ̆ ̆

̆ ץ ⌠ ̆ ̆қ 3km̆

̆ ҹ ̆ Ȃ 

2.2.3 Ṝȁ  

ῤ̆ Ṝ̆

̆ ᾟ ̆ Ҭ̆ № ̆ Ṝ ̆ΐ

ȁ ‴ȁ ȁ‏ Ṝ ̆ Ȃ

12.5Ņ̕ 23Ņ̕ 7 ᴍ 25Ņ̕

‛ 1 ᴍ 1.3Ņ̕ 696.6mm̕ ҹ

200d̕ 5.4m/s̆ ⱬ ԍ 8 ҹ 71dȂ 

2.2.4 ᴆ 

қ ̆ ҹ Ȃ ῤ

̆ ԅ ̆ ῀ Ȃ ╠ ȁ

ȁ ȁ ȁ 11 Ȃ

34km̆ 83.2 km2Ȃ 

2.2.5  

̂1̃ꜚ  

Ί ̔Һ ȁ ȁ ȁ┬ ȁ ᾮȁ ȁ ȁ ȁ

ȂῒҬ ȁ ȁ ⁞ ̆ Ҍ Ȃ ̆

ⱬ ⱴ ̆ ᵞȂ 
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Һ̔ ȁ ȁ ȁӋ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ Ȃ 

̔Һ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ Ȃ 

̂2̃  

̔ ̆ №ҹ 50 9̆0 1̆00

ȂῒҬ̆ ӓ ȁ ȁ ȁ ȁ ȁ

ȁ┬ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

Ȃ 

Һ ȁ ȁ ȁ ҈ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ   ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

҈ ȁ ȁ ȁ ȁ ȁ Ԑ ȁ ȁ ┬ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ӯ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ Ȃ 
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2.2.6 ’ 

̂1̃  

∆ 2̆018 ֟ ṿ 3517.07 ַᾝ̆ ᴇ

̆ 9.8%ȂῒҬ̆ ѿ֟ҙ ⱴṿ 73.7 ַᾝ̆ 3.81%̕

ԋ֟ҙ ⱴṿ 1578.2 ַᾝ̆ 9.12%̕ ҈֟ҙ ⱴṿ 1865.17

ַᾝ̆ 10.39%Ȃ҈ ֟ҙ ᶛҹ 2.10̔44.87̔53.03Ȃ 

ῃ ῀435.2ַᾝ̆ 19.4%Ȃѿ Ὲ῍ ῀262.7

ַᾝ̆ 7.8%ȂῒҬ̆ ῀ 217.9 ַᾝ̆ 10.6 %̕ ṿ

80.4 ַᾝ̆ 2.3 %̕ᴑҙ 41.0 ַᾝ̆ 14.9%̕ҩֲ

9.0 ַᾝ̆ 15.7%̕ 14.4 ַᾝ Ҋ̆ 4.3%Ȃ

ῃ ₮ 407.4 ַᾝ̆ 23.6%Ȃѿ Ὲ῍ ₮ 221.7 ַ

ᾝ̆ 11.7%ȂῒҬ̆ѿ Ὲ῍ Ⱶ ₮ 32.8 ַᾝ̆ 18.1%̕

₮ 50.8 ַᾝ̆ 7.7%̕ ₮ 2.9 ַᾝ Ҋ̆ 64.7%̕

ᴪḠ ҙ ₮ 22.5 ַᾝ Ҋ̆ 15.5%̕ Ӡ ԊⱵ ₮ 41.0

ַᾝ̆ 12.7%Ȃῃ ῀ 455.2 ַᾝ̆ 6.6 %Ȃ  

̂2̃ ѿ֟ҙ 

2018 ̆ ѿ֟ҙ ⱴṿ 73.7 ַᾝ̆ 3.81%ȂῒҬ̆

ѿ֟ҙ ⱴṿ 35 ַᾝ̆ 4.1%Ȃ  

2018 ῃ 74.3 ҆֡̆ 4.7%Ȃ ֟

⌠ 26.4 ҆ ̆ 7.9%Ȃ ῾ҙ ֟ṿ 138.6 ַᾝ̆ 6.0%̕

῾ҙ ⱴṿ 78.0 ַᾝ̆ 3.97%Ȃ῾ҙȁ ҙȁ ҙȁ ҙ

῾ Ⱶҙ ⱴṿ ῾ҙ ⱴṿ №≢ҹ 34.4%ȁ0.5%ȁ
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7.8%ȁ51.8% 5.5%Ȃ  

2018 ῃ 21500 ֡̆ 301.2%ȂῒҬ̆

50 ֡̆ 66.7%Ȃ 47.4%̆ ҉ ԅ 0.5 ҩ

№ Ȃῃ

1̖000

֡ɂ
खऔ.ਕ%
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҆ Ȃ 

ḱ ̂ ̃Ὲ 48kmȂῃ ̂ ̃̂ Ҍ 3 ҩ

̃ ľ Ŀ̂ ץ ‰ Ὲ ̃̆ ̂ ̃

⌠ 100%Ȃῃ Ὲ ⌠ 3209.2km̂ ȁ Ὲ 404.6kmȁ

694.6kmȁ῾ Ὲ 2110km Ȃ̃ 

2018 ῃ ᴑҙ 187 ̆ῒҬ ᴑҙ 18 Ȃ

2868 Ȃ ῃ̆ ҙ ⌠ 1061 Ȃ

ꜚ ⌠ 22277 ̂ ̃̆ ῒҬ̆ 329 ̆Ὲ֜ 2207

₮̆ 711 ̆ 19000 ̆ 14 ȁ 16 Ȃ

ῃ ῍ Ὲ 578.5 ֲ҆ ̆ ̂Ҍ Ὲ֜ 8̃5930.3

ֲ҆ Ὲ Ȃ 9375 ҆ ̆ 1841881 ҆ t*km̆

№≢ ҉ 8.5%ȁ3.2%Ȃ Ὲ֜ 228 ̆ 28.1%Ȃ 

2018 ῃ ҙⱵ 14100.3 ҆ᾝ̆Ҋ 18.2%Ȃ

2627.1 ҆ᴍ̆Ҋ 2.8%Ȃῃ ḤҙⱵ 15 ַᾝȂ

Ḥ Ҍ ̆ԑ 118.7 ҆ Ȃ

⌠ 20.8 ҆ ῒ̆Ҭ 14.4 ҆ ,῾ 6.4 ҆ Ȃ

ῃ ꜚ ⌠ 220.5 ҆ ̆ῒҬ ῤ 29 ҆ Ȃ 

2018 ῃ ῤ 2530 ֲ҆ ̆ ҙ ῀

267.8 ַᾝ̆ №≢ 14.3%ȁ22.3%Ȃ ̆ 22

ῒ̆Ҭ 6 ҈̆ 16 ̕ A 23 ̆

ῒҬ 4A 9 ̆3A 6 ̆2A 8 Ȃ 

2018 38 ҩ̆ῒҬ ₮ ҙⱵ 3 ҩ̆
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῀ ῤ ҙⱵ 35 ҩȂ 

2̃ ҙ 

ᵩ ⌠ 1888.5 ַᾝ̆ ∆ ⱴ

249.2 ַᾝȂῒҬ ҩֲ̆Ữ 811 ַᾝ̆ ∆ ⱴ 66.9 ַᾝȂ

ᵩ 2011.9 ַᾝ̂ 372.1 ַᾝ̃̆

∆ ⱴ 189.6 ַᾝȂ 

Ḡ ҙ Ḡ ῀ 44 ַᾝ̆ 6.8%ȂῒҬ̆֟ Ὲ

Ḡ ῀ 15.2 ַᾝ̆ 6.8%̕ Ὲ Ḡ ῀ 28.8 ַᾝ̆

6.8%Ȃ 

├Ὲ ף ӯ ├֜ 942.2 ַᾝ̆Ҋ 17.1%Ȃ

תּ 35 ̆ 41.9 ַᾝȂ ῤ ҉ Ὲ  

15 ̆ ҉ ⱴ 3 Ȃľ ҈ Ŀ ᴑҙ 18 ̆ ֜ Ҭ

ᴑҙ 122 ̆ ҉ ⱴ 6 Ȃ 

2.3 №  

2.3.1 ȁ  

סּ̔ ̆ ᵣ ẁ̆

10.77 ͘20.52 Ȃ ᶷ ѿ ̂1# ̃̆ 70

̆ 30 ̆ 3͘5 ̕ ᶷ ѿ ̂2# ̃̆

80 ̆ 50 ̆ 4͘6 Ȃ 

̔Һ ҹ᷅ ̆ ֲ Ȃ 

2.3.2 ῒ ⱬ  

̆ Ҭ ͘ ῃץ̆ ֲ
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95 3.4 5/2 1.333 0.387 9 2.0 

106 2.8 5/2 0.834 0.297 16 2.4 

131 3.1 5/1 1.287 0.415 10 1.7 

133 4.6 7/3 1.284 0.281 14 4.0 

136 5.5 10/3 2.240 0.404 17 2.6
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IP 12.8 16.1/10.9 1.698 0.132 14 

IL 0.64 0.78/0.50 0.105 0.165 14 

Es 1-2̂MPã 5.380 6.248/4.109 0.630 0.117 14 

a1-2 (MPa-1) 0.318 0.397/0.265 0.043 0.135 14 

◄ 

ⱬ c (kPa) 26.3 34.9/17.9 7.721 0.294 7 

ῤ φ( ) 13.4 17/8.5 3.122 0.232 7 

̔ ȇ ‰Ȉ̂ GB/T50123-1999̃̆

ῒҬ 76g Ҋ 10mm ̆

̆ 3mm ֟ Ȃ◄℗

◄ ȂҊ Ȃ 

ⱬ ṿ fak =160kPă Es 1-

3mm

 

1999䬀8䟿�N�3�D

�� ���P�P



 

 18 
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 2-5 ꜠Ⱶ  

 

 

ṿ 

fm 

ṿ 

max/min 

‰  

σ 
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17 9.2 11/8 1.014 0.110 15 2.5 

8.3 

23 6.7 9/4 1.909 0.283 8 2.2 

25 9.6 13/7 2.109 0.220 12 1.6 

27 10.2 12/8 1.267 0.125 12 1.7 

42 8.0 10/5 1.512 0.189 8 2.0 

69 6.9 12/4 1.994 0.291 14 3.2 

71 7.2 11/4 1.946 0.272 12 2.1 

73 9.7 14/6 2.594 0.268 13 2.4 

95 9.0 12/7 1.673 0.186 11 2.6 

113 9.4 13/6 1.805 0.192 15 1.5 

119 8.6 11/7 1.505 0.175 12 1.5 

131 7.3 11/4 2.062 0.269 9 1.8 

147 7.3 10/6 1.225 0.167 9 1.5 

151 8.3 11/5 1.976 0.238 7 0.8 

156 8.8 11/7 1.317 0.150 10 1.0 

157 8.4 11/6 1.647 0.196 10 1.0 

 2-9 ‼ ῇ  

       ṿ 

 

ṿ 

fm 

ṿ 

max/min 

‰  

σ 

 

δ 

ҩ  

n 

‰ ῀  N(₯) 
17.8 25/14 2.564 0.144 29 

ⱬ ṿ fak =240kPă E0=15.0MPaȂ 

ǹ9 ȁ  

№ ԍ Ȃ 

0.70͘7.80 ̆ 1.99͘13.88 Ȃ 

̆ ̆Ҭ ͘ ץ̕ ȁ ҹҺ ᴍ̆

5% ̆ ̆ ѿ ̆ 10%͘20% ̆

̆ 3͘10cm̆ Ȃ ᵝ

Ҋ ̔ 

 2-10 ꜠Ⱶ  

 

 

ṿ 

fm 

ṿ 

max/min 

‰  

σ 

 

δ 

ҩ  

n 

 

( ) 

ⱴ  

ṿ 
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17 20.0 25/13 4.382 0.219 6 0.9 

23 14.8 20/10 3.380 0.228 12 2.6 

25 19.4 25/15 3.994 0.206 
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№ ԍ Ȃ 

0.50͘4.90 ̆ 5.49͘12.94 Ȃ 

̆ ̆ΐҬ ̕ ѿ ̆ Ҭ ̆

℗̆ ᾣ ̆ ᾣ ̆ ̆ Ȃ

ᵝ ῤ Ҋ ̔ 

 2-12 ᵣ Ὺ  

ṿ 

 
ṿ 

fm 

ṿ 

max/min 

‰  

σ 

 

δ 

ҩ

 

n 

‰ ῀ N 

(₯) 
10.8 15/8 1.514 0.140 54 

÷(%) 27.2 41.4/19.3 4.214 0.155 71 

ρ(g/cm3) 1.93 2.04/1.77 0.052 0.027 71 

e 0.803 
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Ȃ ԍ ῤ ⱬᵬ ̆ ῤ ᵣ ⱬ

҉ ԅҌ ̆ ҉ Ҋ ԅ Ȃ

Ҍ № Ҋ̔ 

Aȁ ̂γ53̃ 

ǹ16    

№ ԍ Ȃ 

0.20͘7.30 ̆ 1.99͘7.87 Ȃ 

͘ ̆ ̆ ץ̆ ȁ Ԑ
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̆ ̆ ץ̆ ȁ ȁ Ԑ

ҹҺ ̆ ̆ ֽ̆ ᵩ

Ȃ ‰ ῀ Ҋ ̔ 

 2-16 ‼ ῇ  

ṿ 

 ṿ fm ṿ max/min ‰ σ δ ҩ n 
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  ṿ 

 

   

ṿ 

fm 

ṿ 

max 

ṿ 

min 

‰  

ñ 
 

ã 

ҩ

 

N 

fr(MPa) 
17.8 26.7 10.4 5.157 0.290 24 

ⱬ ṿ fa =2200kPă E=6¦103MPaȂ

̆ ᵣ Ŋ Ȃ 

ǹ18 1   

ֽ ԍ 158 ȁ170 Ȃ 

3.50͘5.50 Ȃ 
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‰ ῀ 8 ̆ 50 ₯ ῀ 15͘27cmȂ 

ⱬ ṿ fak =600kPă E0=25MPaȂ

̆ ᵣ ŋ Ȃ 

Dȁ  

ǹ18 3   

ֽ ԍ 111 ȁ173 ȁ185 Ȃ 

3.00͘4.30 Ȃ 

̆ ̆ ץ̆ ȁ Ԑ ҹҺ

№̆ ̆ ̆ ̆ ͘ ̆ ₯

̆ Ȃ Ҋ ̔ 

 2-19  

    ṿ 

 

   

ṿ 

fm 

ṿ 

max 

ṿ 

min 

‰  

ñ 

 

ã 

ҩ

 

N 

fr(MPa) 
110.4 117.9 100.7 5.859 0.053 6 

ⱬ ṿ fa =6500kPă E=30¦103MPaȂ

̆ ᵣ ň Ȃ 

2.3.3  

1ȁ  

סּ ̆ ᶷ ѿ ̂1# ̃̆ 70 ̆ 30

2̆014 10 10.45 ̆ 1͘3 ̕ ᶷ

№ ѿ ̂2# ̃̆ 80 ̆ 50 2̆014 10

19.54 ̆ 2͘4 Ȃ2015 5 ҹ ̆

ғ қᶷ қ 1̆#
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10.03 ̆2# 17.91 Ȃ 

2ȁ Ҋ  

161 ץ ѿ Ԛ̂ 1# Ԛ̃̆ Ԛ 12.90

̆Ԛ 0.5 ̆Ԛ 6.0 ̆ ᵝ 2.5 ̂ 10.4 ̃̆

Ԛ ᵝ 1.4 ̂ 11.5 ̃̕ қᶷ 134

ץ ѿ Ԛ̂ 2# Ԛ̃̆Ԛ 15.76 Ԛ̆ 11 ̆

Ԛ ץ ₀ ̆ Ԛ 11 ̆ ᵝ 3.8 ̂

12.0 Ȃ̃ 

סּ ̆ ῤ № Ҋ Ȃ Ҋ

Һ ҹ ̕ Һ ԍ ǹ1 ȁ

ǹ3 1 ȁ ǹ7 1 Ҭ ץ ǹ9 Ҭ̆Һ

̆ ᵝ 0.3͘3.9 ̆

9.67͘19.53 Ȃ Һ ԍ ǹ9 Ҭ̆ ῤ

3 Ȃ ѿ ̆ Ҋ ԍ 2 Ȃ

ԅ 3͘5 Ҋ ᵝ₮ ᶷ̆ ҹ 20.0 Ȃ 

ԅסּ ̆ ȁ Ҋ ̆ Ҋ

ҹ Ȃ ҍ Ҋ ⱬ ̔

̆ Ҋ ̆ү Ҋ Ȃ

̂ ̃ ̆ ̆ ṿ

Ҋ ̔ 

 2-20 ẅ҅  

 ≢ ṿ̂m/d̃ 

ǹ1   15 



 

 30 



 

 31 

 

 2-21 ⅎ  

₀  

 

  

 

 

 

SO4
2- 

̂mg/

L̃ 

Mg2+ 

̂mg/L

̃ 

̂mg/L

̃ 

NH4+

̂mg/L

̃ 

 

 

 

PH

ṿ 

᷅

CO2 

̂mg/L

̃ 

HCO3-

̂mmol/L

̃ 

1# 

 

Ⅱ 
 

73.01 7.54 219.47 0~0.5 

A 
 

7.8 0.00 1.66 

 
    

 
  / 

2# 

 

Ⅱ 
 

136.41 14.10 409.73 1.0~2.0 

A 
 

6.6 0.00 3.13 

 
    

 
  / 

1# 

Ԛ 

Ⅱ 
 

80.69 10.94 279.23 0.5~1.0 

A 
 

6.7 0.00 2.61 
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11 
֜  

31.20 
 

  

128 
֜  

23.75 
 

  

180 
֜  

31.20 
 

  

ň ̆ № ̆ᶭ ȇ

סּ ȈGB50021-2001̂2009 ̃ ̆ ∞

Ҋ ֜ ᴆ ֜ ᴆҊ ₀ ΐ

̕ ֜ ᴆҊ ₀ Ҭ ΐ ̆

ᴆҊ ₀ Ҭ ΐ Ȃ 

4ȁ Ҋ ᵝ҉ץ  

סּ ׆̆ 28 ȁ30 ȁ137 178

Ҋ ᵝ҉ץ 1 ᴆ̂ ҹ 0.3 ͘0.5 ̃

№ ̆ Ҋ ̔ 

 2-22 ⅎ  

₀  

 

  

 

 
 

SO4
2- 

̂mg/kg̃ 

Mg2+ 

̂mg/kg̃ 

  

̂mg/kg̃ 

 

 
 PH ṿ 

28 ŉ 
 130.57 6.99 330.19 

A 
 6.86 

      

30 ŉ 
 18.65 11.65 299.04 

A 
 7.21 

      

137 ŉ 
 410.35 51.26 731.92 

A 
 6.01 

      

178 ŉ 
 93.26 6.99 333.81 

A 
 6.86 

      

₀ Ҭ  
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  Ҭ Cl- ̂mg/kg̃  

28 A 36.98  

30 A 18.49  

137 A 27.73  

178 A 36.98  

№ ̆ᶭ ȇ סּ ȈGB50021-2001

̂2009 ̃ ̆ ŉ Ҍ≠ ↕∞ ̔

Ҋ ᵝ҉ץ ₀ ΐ ̆ ₀ Ҭ

ΐ Ȃ 

ȁ ̆ ‰ȇ ҙ

Ȉ̂ GB50046̃ Ȃ 

2.4  

2.4.1  

̂҈ ̃ ᵝԍқ ץ ȁ қȁץ

ץ Ȃ 2015 ╠ҹ ֜ ̆

2015~2019 ԍ 2̆019

̆2020 ῀ᵟȂ 

 2-23 ҡ װ ɻ ҡɻװ װ ‟  

ᴍ  ֟  ’ 

~2015 
   

   

2015~2019 
ҳ ᵟ   ֲҳ ȁⱲῈ  

ᵟ   ᵟ  

2019~ ׂ ᵟ   ᵟ  
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 2-2 2005 Ѓ Ὺҿ Є 

 
 2-3 2013 Ѓғ 2005 Ї Ғ Ї ҩᶽ ԋ Є 



 

 35 

 

 
 2-4 2015 Ѓғ 2013 Ї ҙ ғ Є 

 
 2-5 2016 Ѓғ 2015 Ї Ὺ Ї Є 
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 2-6 2019 Ѓғ 2016 Ї Ὺ Є 

 

 2-7 2020 Ѓғ 2019 Ї Ὺ ҙ ῇᵥЄ 

2.4.2 ’ 

ᵝ ֲ ԍ 2021 6 ̆סּ ҍ

̆ Ḥ ҊȂ 

̂҈ ̃ ҹ 6578m2̆ ╠

̆ Ҋ Ȃ 
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қᶷ 

 

ᶷ 

 

ᶷ 

 

ᶷ 

 2-8 ЃҎ Є  

2.5 ᶏ  

2.5.1 ᶏ ’ 

̂҈ ̃ Google ̆

20 ̆Һ

ҹ ׂ ᵟ ΐ̕ᵣ Ҋ Ğoogle

Ȃ 
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 2-24 ‟ 

 ҍ ᵝ  ᶏ ’ 
ᶏ

’ 

 

ᶷ 

2015 ӊ╠ҹ ̆2015

̆2019

 
 

ᶷ 

2013 ӊ╠ҹ ̆2013

̆ ᶷ ԅ ᵬҹ ↨ ᵝ Ⱳ

Ὲ ᵟ ̆2019 ҹ  

ᵟ  

қᶷ 

2005 ҹ ̆2013 қᶷѿ №

ҹ ᵟ ̆2015 ̆

2019 ҹ  

ȁ

ҙ
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 2-10 2013 Ѓғ 2005 Ї ᶽ Ї ᶽ י ԋ ҙ ꜘԋ

Ї ᶽ ԋ ᵲҿ ᵣ ⸗῎ ᵥ Їҡᶽ҅

ⅎ ҿ ᵥ Є 

 
 2-11 2015 Ѓғ 2013 Ї Ї ᶽ ᶽҹ ᵥ ɻᵥ ɻי

ᴰ ҙ Їҡᶽ ҅ ῎ Ї ᶽ Є 
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 2-12 2016 Ѓғ 2015 Ї ᶽ Ї ᶽ Ӥ

Ї ᶽ ᶽ ԋ ᵲҿ ᵣ ⸗῎ ᵥ Їҡᶽ Є 

 

 2-13 2019 Ѓғ 2016 Ї ᶽ Ї ᶽ Ӥ

Ї ᶽ Їҹ Їҡᶽ ԋ Є 
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ᶷ  

 

ᶷ ȁ  

 2-15 ЃҎ Є  

2.6 №  
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 2-16 ЃҎ Є ⅎ  
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 ≢ 

2021 6



 

 45 

 

ῒ ꜚ ’ ȁ

ᶏ ⅞ ȁ ֟ ȁ ≠
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қᶷ ȁ  

 

ᶷᵟ  

 

ᶷ ȁ  

 

ᶷ  

 

ῤ  

 

ῤ  

 3-1 ҡ װ ɻ ҡɻװ װ שּ ‟ 



 

 47 

 

3.1.3 ֲ  

ҍ ᵝȁ ᴑҙ ᴧ ץ ֜ ȁ

֜ ԅ ԅ̆ ȁ̔ ҙ

֟ ’ Ḥ ̆ Ḥ ̆ ᾟ ῏ Ḥ Ȃ

ֲ ֲ̆ Ҋ Ȃ 

 

 

 

 

 

 

 

 

 3-2 ҡ װ ɻ ҡɻװ װ ָ ‟ 
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 49 

 



 

 50 

 



 

 51 

 



 

 52 

 



 

 53 
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 3-3 ָ  

  
ֲ  

ֲ  №  

1 

 

4 
̂

ȁ

̃̆

ᶏ

ץ̆

҈

̂

ᵬֲ

̃ 

2015 ╠ҹ ֜ ̆

2015~2019 ԍ

̆2019 ̆2020

῀ᵟȂ 

2 
’ 

4 
қᶷҹ ̆ ᶷҹ ᵟ

̆ ᶷҹ ̆ ᶷҹ Ȃ 

3 ᴑҙ

’ 

4 

ῤ ᴑҙ̆ Һ ҹᵟ ȁ

ȁ ȁ ᵟ ȁ ȁ

Ȃ 

ֲ ̆ ῤ῾ Һ ȁ ῾ᵬ

Ԋ׆ ҙ ֟ ꜚ̆ Ԋ ∞̆

Ҋ Ȃ 

3.1.4  

̂҈ ̃ ᵝԍқ ץ ȁ қȁץ

ץ Ȃ 2015 ╠ҹ ֜ ̆

2015~2019 ԍ 2̆019

̆2020 ῀ᵟȂ 

3.2 №  

ῳ ’̆ ‖

┘ ֟ ѿ Ȃ

’ ̆סּ № Ҋ̔ 

ҹ ȁ ȁ ȁ ̆
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₃ Һ̆ ҹᵟ ȁ ̆ ҙᴑҙ ֟ ꜚ̆

Ҍᴪ ֟ Ȃ 
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 4-1 ҅ ⅎ  

 ῏ Ḥ ֲ סּ    ѿ  

1 
 

Google

Ἕ ̆

ῤѿ ҹ


`
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5.1  

ᵝԍ қ̆ ץ ȁ

қȁץ ץ ̆ ҹ 6578m2Ȃ ⅞ҹ ᵟ

Ȃ 

ѿ ̆ ҹ ᵟ ȁ῾ ȁ


