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1  ∑ 

 
1.0.1  ҹḠ ֜ סּ ῃ̆Ạ⌠ ᾢ ̆ ̆Ḡ ̆

└ ̆└ Ȃ 

1.0.2  ԍ ῤ ֜ סּ Ȃ 

1.0.3  ֜ סּ סּ ҍ ̆ סּ

̆ סּ ̆ ᴆ̆ ᶫ ȁ ȁ ᴇ ȁ

סּ Ȃ 

1.0.4  ֜ סּ ̆ ȁ ҙ ‰ ῏

Ȃ 
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2  

 
2.1  

2.1.1  ֜  urban rail transit or urban mass transit 

Ҍ ҉ ȁҬ Ὲ῍֜ ̆ ף Ҭ ȁ ȁ

֜ └ Ȃ 

2.1.2   base for the vehicle 

֜ אל ̆ ȁ ḱҬ ȁ ȁ Ҭ ץ̆№

῏ Ȃ 

סּ  2.1.3  Investigation of geotechnical engineering 

Ҍ סּ ̆ҹ ȁ ץ ᵣ ⱴ ȁ

ᶫ ̆ ῏ ᵬ₮ ȁ ᴇ Ȃ 

2.1.4   engineering environment 

֜ ῤ ȁ Ҋ ȁ ȁ ȁ ֜ ȁ

ᵣ Ȃ  

2.1.5   surounding rock 

ѿ ῤ̆ ῒ ֟ ᵣȂ  

2.1.6   cut and cover method 

≠ ᾢ Ạ ׆̆ ̆ḱ Ҋ ȁ

ῒז Ҋ Ȃ 

2.1.7   shielding tunneling method 

ḱ Ȃ ѿ └ ᵣῤ

̆ ᵣ Ḡ Ҋ ȁ ȁ ᵬҙȂ 

2.1.8   mining method 

ᵣҬ ḱ ֜ Ȃ 

2.1.9   pipe jacking method 

ΐ ȁ ⱳ ץ̆ ᵬԚᵬҹ ̆ ȁ

ᵝȁ ῀ ⌠ ѿ ḱ Ҋ Ȃ 

2.1.10  ‟  ground freezing method 

ֲ └‛ ̆ Ҋ ᵣҬ ‟ ҹ— ҍ ᵣ ѿ ̆ ѿҩ

‟ ‟ ᵣ̆ ץ ⱬ̆ Ҋ ̆ ‟ Ḡ Ҋ̆

Ҋ ѿ Ȃ 

2.1.11   

ⱬ Һ̆ ȁ ȁ ȁ № ȁ ȁ

◄ȁ ◄ȁ400kpa ⱬץҊ ֓ Ȃ 

2.1.12  

ץ ֓ Ȃ 
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2.1.13  ᵝ  in-situ tests 

ᵣ ᵝ ̆ Ḡ ᴆҊ̆ ᵣ Ȃ 

2.1.14   coefficient of subgrade reaction 

ⱬᵬ Ҋ̆ ᵝ ֟ ᵝ ⱬ̆Ӟ ⱬ ⱬ ̆

Ȃ 

2.1.15   soil resistivity 

̆ῒṿ ԍ ᵝ ᵣ ң Ȃ 

2.1.16   thermophysical index 

ᵣ ȁ ȁỮ ⱬ ̆ѿ ȁ Ȃ 

2.1.17  ‰ṿ standard value of a geotechnical parameter 

ף ṿ̆ № 0.05№ᵝ Ȃ 

2.1.18  Ҍ ᵬ  adverse geologic actions 

ῤⱬ ⱬ֟ ᵬ Ȃ 

2.1.19  geological disaster 

Ҍ ᵬ ֲ ȁ ֟ȁ ῃ ԊᴆȂ 

2.1.20  

Ҭ Ҋ ᵬ

ᵣȂ 

2.1.21   risk 

Ԋ Ҍ≠Ԋᴆ ( ) Ȃ 

2.1.22  ≢ risk identification 

≢ Ҭ ȁ ȁ ̆ ȁ№ Ȃ 

2.1.23  └ risk control 

ҹ ᵞ ⁞ └ ̆ ᵞ

Ȃ 

2.2   

2.2.1   

ðð  Gsðð  

ðð  ðð ⱬ  

ðð  ðð  

ðð  ðð  

eðð  Omðð  

nðð  uW ðð  

rS ðð  CuððҌ  

wðð ( ) CCðð  

hk ðð  vk ðð  

2.2.2   

aðð  cE ðð  
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cC ðð  Eðð  

eC ððῬ  Gðð◄℗  

sC ðð  mð  

hc ðð  cp ððᾢ ⱬ 

vc ðð  K ðð  

caeðð  

0E ðð  

mE ðð  

sE ðð  

K0ððᶷ ⱬ  

Gdððꜚ◄℗  

ɚdððꜚ  

Edððꜚ  

2.2.3   

cðð ⱬ up ðð ⱬ 

jððῤ  uq ðð ᶷ  

akf ðð ⱬ ṿ tðð ◄  

paq ðð ⱬ ṿ 

saq ðð ⱬ ṿ 

rf ðð  

Cuðð  

Stðð   

2.2.4  ‰ ῀  

qc ðð ⱬ ⱬ N10ðð ꜚⱬ ₯  

fs ðð ⱬ ᶷ ⱬ N63.5ðð ꜚⱬ ₯  

N ðð ‰ ῀ ₯  N120ðð ꜚⱬ ₯  

2.2.5   

Ŭðð  

Cðð                                                

 

Kðð  

Tðð  

2.2.6  ῒז  

IDððᶷ  OCRðð  

KDððᶷ ⱬ  

EDððᶷ  

vpðð  

vsðð◄℗  

UDððᶷ  dðð  

  psðð ῀ ⱬ sðð ‰  

qcðð ⱬ I leðð  
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3   

 
3.0.1  ֜ סּ №ҹ סּ⅞ ȁ סּ ȁ∆ סּ סּ Ȃ

’ ҹ ‗ ȁ Ҭ Ғ Ⱶ סּ Ғ סּ Ȃ 

3.0.2  ֜ סּ Ҍ ᴋⱵȁ ̆

ȁ ȁ ᴆ̆└ סּ Ȃ 

3.0.3  ֜ סּ סּ ȁ ҉̆

ץ ȁ ȁ ᴆ ᵬȂ 

3.0.4 ȁ ץ ̆

3.0.4 ⅞№̔ 

3.0.4  

   

ѿ  Ҥ  
Һᵣȁ ȁ Ҋ ȁ ȁ Ҭ

ȁ ҊẢ ȁ └Ҭ ȁҺ  

ԋ  Ҥ  
ȁ ȁ ȁ ῤ ȁ₮

῀ ȁ Ԛȁ Ԛȁ ̂ ̃Ԛ 

҈  ҌҤ  ȁ Ả  

3.0.5 ȁ ᴆȁ ᴆ Ҋ↓ ѿ׆̆№⅞

̆ ԋ ȁ҈ ץ̆ ᾢ ҹ‰Ȃ 

1 Ҋ↓ ᴆӊѿ ҹѿ ̂ ̃̔ 

1̃ ̕ 

2̃ Ҍ≠ ̕ 

3̃Ҍ ᵬ ̕ 

4̃ Ғ ̕ 

5̃ ȁ ̕ 

6̃ Ҋ Ғ Ȃ 

2 Ҋ↓ ᴆӊѿ ҹԋ ̂ Ҭ ̃̔ 

1̃ ̕ 

2̃ ѿ ̕ 

3̃Ҍ ᵬ ѿ ̕ 

4̃ Ҍ Ғ ̕ 

5̃ ȁ ѿ ̕ 

6̃ Ҋ Ȃ 

3 Ҋ↓ ᴆӊѿ ҹ҈ ̂ ̃̔ 

1̃ ̕ 

2̃ ԍ ԍ6 ≠ ̕ 

3̃Ҍ ᵬ Ҍ ̕ 



 

 8 

4̃ ȁ ̕ 

5̃ Ҋ Ȃ 

3.0.6 ҍ ԑ Ҥ

⅞№̔ 

1 ѿ ̔ ҍ ԑ ̆ Ҥ ̕ 

2 ԋ ̔ ҍ ԑ ̆ Ҥ ̕ 

3 ҈ ̔ ҍ ԑ ̆ Ҥ ̕ 

4 ̔ ҍ ԑ ̆ Ȃ 

סּ 3.0.7 ̆ Ҋ↓ ᴆ⅞№̔ 

1 ̔ ȁ Ҭ̆ ѿ ҹѿ

סּ ̕ 

2 Ә ̔ סּ ҹ Ҙ ץ סּ ̕ 

3 Ҙ ̔ ȁ ҹ҈ ғ ҹ סּ

Ȃ 
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4   

 
4.1  

4.1.1  ᾝ ⅞№ҹ̔ Ҭ җ ȁ Ҭ ȁ ȁ қᵞ җ ȁ

Ҭ қ җ ҍ Έҩ ̆ΐᵣ⅞№ Ă A. 0. 1Ȃ 

4.1.2  № ⅞№ҹ16ҩ ᾝ̆ Ă A. 0. 2̕

סּ ᴇ ̆ ᾝᵬ ̆ ᴇῒ Ȃ 

4.1.3  ȁ Ҋ ҈ҩ ᾝ Ȃ סּ ̆

ᾝ Ȃ 

4.2   

4.2.1  ԍ ̂VĨ № Ҭ ̂VI
5 

4̃ № Ҭ

қ ̂VI
9 

5̃̆ΐᵣ⅞№ Ă A. 0. 2̕ῒҺ № ̔ 

1 ̔ ( N1- 2S)ֽ₮ ԍ қ ӊ ȁ ȁ ѿ ̕

( E1- 3C) ԍ ץ ȁ ѿ ӊҊ̕ 

2 ᶟ ԍῃ ̕ 

3 ҈ ֽ̆№ ԍ ̕ 

4 ᾝ ף ̆Һ № ԍ ĺ ῐ ӊңᶷ Ȃ 

4.2.2  ⅞№ҹ ̆ ѿ ⅞№

Ҋ↓ ̔ 

1 A A. 0. 4-1⅞№ҹ ҩľ ĿȂ ̆

ᵝ № ῒ Ȃ 

2 A A. 0. 4-2⅞№ҹῃ ̂Q4 ȁ̃҉ ̂Q3 ȁ̃Ҭ ̂Q2 ȁ̃

Ҋ ̂Q1̃̆ ѿ ⅞№ ᾝ̆ ľ Ŀ ľ ĿȂ  

4.3  ⅎ  

4.3.1  ȁ ȁ ᵝ ῤ ⅞№

Ȃ 

4.3.2  ⅞№ ῒ ̆ ⱬ ף ץ

̆ῒ⅞№ Ҋ↓ ̔ 

ף 1 ľ Ŀ ⅞№ ף ̕ ⅞№ҹ 9ҩ ̆

̔   ŵ̂Q
3 

4 ȁ̃Ŷ̂Q2 

4 ȁ̃ŷ̂Q
1 

4 ȁ̃Ÿ̂Q
2-2 

3 ȁ̃Ź̂Q
2-1 

3 ȁ̃ź̂Q
1 

3 ȁ̃Ż̂Q
2 

2 ȁ̃ż̂Q
1 

2 ȁ̃

Ž̂Q1̃̕  

2 ῃ ҕ ̆ ŵȁŶȁŷ҈ҩ ̆ ҩ ῒ ⱬ ѿ № ̆ῒ

ץ ̆ ץ̆ ᵬҹ ᾝ̕ 

3 Ҭȁ ҕ ̆ ŸȁŹȁźȁŻȁżԓҩ ̆ ҩ ̆ № ̆ῒ

ץ ̕ 

4 ҕ ̆ Ž ̆ ȁ ȁ‖ ȁ ̆ ҩ ῒ ⱬ

ѿ № ῒ̆ ץ ̆ ץ̆ ᵬҹ
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ᾝ̕ 

5 ֲ ŵ0ץ ̕ ⅞№̕ 

6 Ҋᴟ ̆ ⅞№ ̆ Ҋ №≢  ̆ ̔ž1ῃ

̆ž2 ̆ž3Ҭ ̆ž4 ž5 Ȃ Ҍ ԍž ̆

̕ 

7 ȁ ȁ ⅞№ A A. 0. 5~A. 0. 7Ȃ 

4.3.3  җ ȁ ⅞№ ῒ ̆ ῒ ⱬ

ȁף ⅞№ Ȃ ȁ ȁ

⅞№ ̆ ‰⅞№Ȃ 

4.3.4 ֜ № ȁ № № AȂ 
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שּ↔  5 שּ  

 
5.1  ҅  

סּ⅞  5.1.1 ץ ȁ≠ ҹҺ̆ ץ ̕ Ҍ

סּ ̆ סּ ᵬȂ 

סּ  5.1.2 ץ ȁ≠ ҹҺ̆ ץ סּ

ᵬȂ 

סּ⅞  5.1.3 ȁ סּ Ҋץ ̔ 

1  ⅞ ȁ ץ ‰ȁ ȁῤ ῀᷅ ̕ 

2  ȁ ȁ ȁ ȁҌ ᵬ ̕ 

3  ȁ ȁ ̕ 

4  ῏ ⅞ ȁ ̕ 

5  Ḡ ȁ ȁ ̕ 

6  Һ № ’̆ ȁ Ҋ

ῒז ̆ ῒז ᴆ Ȃ 

5.1.4  ᴆȁ Ғ Ȃ 

שּ  5.2  

סּ⅞  5.2.1 ⅞ ᴇ̆ҹ ⅞ȁ

ᶫᶭ Ȃ 

1  ⅞ Ҍ ᵬ ȁ ȁ№ ̆№

₮ ̕ 

2  ᴇ ⅞ ȁҌ ᵬ Ҋ ̆ ȁ ȁ

ȁ ᴆ ᾝ⅞№ ᴇ Ȃ 

3  ᴆ № ̆ ᶫ ⅞

̆ № ᴇ̆ ₮ ҹ̆ ⅞ ᶫᶭ Ȃ 

סּ  5.2.2 ᵬ₮ ᴇ̆ ҹ

ᶫᶭ Ȃ 

1  ᾟ№ № ҉̆ ȁסּ ԅ ȁ ȁ Ҍ

ᵬ Ҋ ᴆȂ⅞№ ᾝ̆ № ̆ ᴇ

̕ 

2  Ҋ ᴆȁ ȁ ȁ ᴆ̆№ ᴇ

̕ 

3  ᴆ ̆ ᶫ ⱬ

ῒז ̆ № ᴇ̆ ₮ ̆ҹ ᶫᶭ

Ȃ 
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שּ  5.3 ᵲ  

5.3.1  ҉̆ סּ⅞ סּ Ҋ↓ ̔ 

1  ҩ ᾝ ᾝ סּ └̕  

2  Ҍ ᵬ סּ ̆ғҌ ԍ 1ҩּס ̕ 

3  ѿ ᾝ ᴆҊ̆≠ סּ Ҍ ԍ 200mȂ 

סּ  5.3.2 סּ Ҋ↓ ̔ 

סּ  1 Ҍ ԍ 1.0km̆ ҩ Ҍ ԍ 1ҩּס ̕  

2  ҩ ᾝ ᾝ 1ҩּס └̆ Ҍ ᵬ № ⱴ

סּ ̕ 

3  ̆ סּ ᵬ ̕ 

4  ≠ סּ ̆ῒ Ҍ ԍ 100m̕  

5  └ ȁ ȁ ᵣ̆ סּ Ȃ 

סּ⅞  5.3.3 סּ ≠ ⅞ Ȃ 

סּ  5.3.4 סּ ȁ ᴇ ̆

Ҍ ԍ 50m̆ ғ Ȃ ̆ ῀Ҭ Ҍ ԍ 10m̆ ғ Ҍ

ԍ 30mȂ 

5.3.5  ȁ ᵝ ῤ ᾝ̆ ȁ

ᴆ Ȃ 
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6  √ שּ  
6.1  ҅  

6.1.1  ∆ סּ סּ ҉̆ Ҍ ȁ ̆∆

ᴆ̆ Ҭҍ ᴆ ῏ ̆ ᴇȂ 

6.1.2  ∆ סּ ᴆ סּ ̆ ᴆ

Ȃ 

6.1.3  ∆ סּ ȁ Ҋ ȁ ῏ Ȃ 

6.1.4  ∆ סּ ȁ ᵝ ῤ ȁ ȁ ȁ

ᾝ ᴆ ̆ ȁ ᵝ סּ Ҍ ԍּס

2/3̆ סּ ᾝ № Ȃ 

שּ  6.2  

6.2.1  ∆ ȁ ᴆ̆ҹ∆ ᶫᶭ ̆ Ҋ↓ ̔ 

1  ∆ סּ ῤ ȁ ȁ ȁ ⱬ ̆

№ ̕ 

2  ᴆ̆ № ᴇ̕ 

3  ∆ סּ ῤҌ ᵬ № ̆ ῒ ȁ ץל

₮ ̕ 

4  ∆ ȁ ȁ№ ȁ ץ ₮ ̕ 

סּ  5 ῤ ̆ ∆ ȁⱬ ȁ ̕ 

6  ∆ סּ ῤ Ҋ ȁ № ȁ ᵝ ᴆ̆ ᴇ

̕ 

7  ᵣ № ȁ ȁ ᵝ ̆ ᴇῒ ̕

ҍ Ҋ ӊ ⱬ ̕ 

8  ∆ ȁ ̆ ᴇ ̕ 

9  ⅞№ ȁ ᶫ ≢ȁ ȁ ⱴ ȁ № ̆

ᵬ₮∆ ᴇ̕ 

6.2.2  ᴆ ̂ ̃ ̆ ᶫ∆ ⱬ

ῒ ̆ ∆ № Ȃ 

6.2.3  ∆ סּ ᶫ ̆ ’ ᶫ ̆ 6. 2. 3Ȃ 

6. 2.3 √ שּ ᶱ  

 
  

Ҋ ȁ 

 
ȁ  

 

 

 

 

 

 

ȁ ᶷ

ȁ҈ UU

◄ ȁ

ᵣ  

ȁ ᶷ

ȁ

ȁ

ȁ ᵣ  

ȁ ᶷ ⱬ

ȁ ᶷ ȁ҈

CU ◄ ȁ҈

UU ◄ ȁ

ȁ ᵣ

ȁ  

ȁ ȁ

ᶷ ȁ╠

ⱬȁ҈ CU

◄ ȁ҈

UU ◄ ȁ

ȁ

ᵣ ȁ  

ȁ

ᵣ ȁ                                                                                                                                                                                                                                                                                                                                              

ȁᾢ

ⱬ 
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6.3  Ґ ɻ  

6.3.1  Ҋ ̂ ȁ̃ ∆ סּ 6. 2 ̆ Ҋ↓ ̔ 

1  ȁ ᶏ ’ №̆ ᴇ ῒ Ҍ≠ Ȃ 

2  Һ Ҋ № ̆№ ᴇῒ Ҍ≠ Ȃ 

3  ∆ ȁ № ̆ № ȁ № ̆

ᴇ Ȃ 

4  ̆ Ҋ ᵝ(№ ) ̕ 

5  ∆ סּ ῤ № ̆ ᴇ ̕ 

6  ᶫ ῤ Ȃ 

סּ  6.3.2 ᵬ Ҋ↓ ̔ 

1   

סּ (1 ֜ ᶷ 5m͘8m ῤ̕ 

סּ (2 ̆ ҹ 100m͘ 200m̕ ȁ ֜

ⱴ סּ ̕ 

סּ (3 Ҍ ԍ Ҋץ 3. 0Ṑ Ȃ 

2   

ס1ּ̃    ̆ ҹ 100m͘ 200m̕  

ס2ּ̃    Ҍ ԍ 3Ṑ ̆ Ȃ 

3   

1)  ȁ סּ ̕ 

2̃ └ ᴆ̆ῒ ңᶷ Ҍ ԍ 200m̕  

סּ (3 ̆ Ҍ ᵬ סּ ̕

ᵝ סּ סּ̕ ᵝ ᶷ 5m~8m̕  

4) סּ  ῀ ҊҬ ȁ Ҍ ԍ 5m̕  

5)  ̂ ̃ ̆№ ᴇῒ ̕ 

6)  ῤ ̆ Ạ ̆ ᵣ ̕ 

7)  ῃ ᵝԍ ῃȁ סּ̆ 1  ̕

8) ҉ ̆ ҙ ‰ȇ סּ Ȉ(TB10012)

῏ Ȃ  

4  ᵬ 1 Ȃ 

5  Ҋ ҍῒז Ҋ  

1) Ҋ סּ 2m͘3mּ̆ס Ҍ ԍ 100m̆ ғ Ҍ

ԍ 4ҩּס ̕ 

2) Һ Ԛ סּ ᵬ ̆ғҌ ԍ 1ҩּס ̕ 

סּ (3 Ҍ ԍ 3Ṑ ̆ Ȃ 

6 ῤ Ҭ ̆ ῀ Ҋ 5m͘8mȂ 

6.4  ɻ  

6.4.1  ȁ ∆ סּ 6. 2 ̆ Ҋ↓ ̔ 
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1  ∆ ⱬ № ̆ ᶫ ̆ ⱬ ̕ 

2  ȁ ᴆ ̆ № ̆ ₮∆ ̕ 

3  № ( ) ̆∆ ᴇ ҍ ԑ Ȃ 

סּ  6.4.2 ᵬ Ҋ↓ ̔ 

סּ  1 ԍ ᵝ ̆ ҹ 70m͘ 140mȂ 

2  ҍ  

סּ (1 Ҍ ԍ 100m̆ ғ Ҍ ԍ 3ҩּס ̕ 

סּ (2 ̕ 

3̃ סּ ᵬ ̆ғҌ ԍ 1ҩּס Ȃ 

3  ѿ סּ Ҍ ԍ Ҋץ 2͘3B( B ҹ )̆ғҌ ԍ

10m̕ └ סּ ̆ ⌠ Ҋ 1m͘ 2mȂ 

סּ  4 ⱬ ȁҊ № ץ ᵀ Ȃ

ῤ Ҭ ̆↕ ῀Ҭ 5m͘ 8mȂ 

6.5  ɻ  

6.5.1  ȁ ∆ סּ 6. 2 ̆ Ҋ↓ ̔ 

1  ∆ ⅞№ ̆ ᴇ ̕ 

2  ∆ № ’̆ ᴇῒ ̕ 

3  ֜ ȁ ̆ ᴇῒ ̕ 

4  ∆ № ⱬ  ̆ ᴇ̆

₮ ̕ 

5  ∆ ᵣ Ҍ≠ № ȁ ҍ

ᴟ ’̆ ’ ̆ ᴇ ̆ ₮ Ȃ 

סּ  6.5.2 ᵬ Ҋ↓ ̔ 

1  ȁ ȁ ҍ  

1) ȁ ȁ סּ ңᶷ֜ ̆ 100m͘ 150m̕  

2̃ ȁ ̆ סּ Ҍ ԍ 2ҩ̕ 

3̃ ᵝ ̕ 

4̃ סּ Ҭ ̆ ѿ Ҍ ԍ 1ҩּס ̕ 

5) סּ  ̆ Ҍ ԍ 30m ғ ̕ ῤ

⁞ ̕ 

6) ̆ Ȃ 

2   

סּ (1 ̆ Ҍ ԍ 100m̆ ғ Ҍ ԍ 3ҩּס  ̕

2̃ סּ ̆ ҹ 100m͘ 150m̆ ғҺ

סּ └̕ 

סּ (3 ̆ ‰ȇ סּ Ȉ̂ GB50021̃

Ȃ ̆ Ȃ  
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שּ  7  

 
7.1  ҅  

סּ  7.1.1 ∆ סּ ҉̆ ̆ סּ

ᵬ Ȃ 

סּ  7.1.2 ץ ҍ ȁ ᵝ ȁ ῤ ҹҺ̆ ץ ȁ

Ȃ 

סּ  7.1.3 Ҭ ᵝ סּ Ҍ ԍ 2/3 ῒ̆Ҭ

Ҍ ԍּס 1/2ȁ Ҍ ԍ 1/3Ȃ └ סּ Ҍ ԍּס

1/3Ȃ 

7.1.4  ȁ ᵝ ῤ ȁ ץ

ᴆ Ȃ ᵝ ᴇ Ȃ ҩ

ѿҺ ᵝ Ҍ ԍ 10ᴆ̂ ̃̆ ҩ ȁ ȁ Ҍ ԍ

3ҩ̆ ҩ ȁҺ ȁ Ҍ ԍ 2ҩȂ 

7.1.5 Ҍ ԍ Ҋ 5.0m̆ Ҍ ԍ Ҋ

5.0m̆ ̆ Ȃ 

סּ 7.1.6 ᾟ№≠ ╠ סּ ̆≠ Ҍ ԍ 15mȂ 

שּ  7.2  

סּ  7.2.1 ȁ ᴆ̆ ᶫ ⱬ

̆ ᵬ₮№ ᴇ̆ ₮ ̆ҹ

ȁ ᶫᶭ Ȃ 

סּ  7.2.2 Ҋ↓ ̔ 

1  ȁ ȁ № ȁ ῒ ⱬ ̕  

2  Ҍ ᵬ ȁ ȁ№ №̆ל ᴇῒ

̆ ₮ ̕ 

3  ȁ ȁ№ ₮ ̕ 

4  ȁⱬ ȁ֟ ȁ ȁ ȁ ̕ 

5  № Ҋ ̆ № № Ȃ ₮ Ҋ

Ҍ≠ ̕ 

6  № ̆ ᶫ ̆ ₮ ̕ 

7  ⅞№ ȁ ᶫ ≢ȁ ȁ ⱴ ȁ № ̆

ᵬ₮ ᴇ̕ 

8  ᴆ̆ ᶫ ̆ ᴇ ̆№ Ҋ

ᵬ ̆ ᶫ Ҋ └ ̆ ᵝ Ғ ̕ 

9  ᵣ № ȁ ᵝȁ ȁ ȁ ȁ № ҍ

Ҋ ⱬ ̆№ ᵣ ̕ 

10 № ᴇ ȁ ⱬ̆ ₮ ȁ
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̆ ȁ ̆ ᶫ ̕ 

11  № ᴇ ҍ ԑ ̆ ₮Ḡ Ȃ 

סּ  7.2.3 ᶫ ᶫ ̆ 7. 2. 3Ȃ 

7. שּ 2.3 ᶱ  

   
Ҋ ȁ 

 

ȁ

 

 

 

 

 

 

 

 

 

 

ȁ ᶷ ⱬ

ȁ ᶷ ȁ

ȁ҈ UU ◄

ȁ҈ CU ◄

ȁᾢ

ⱬȁ ȁ

ȁҌ d70ȁ

ȁ

ᵣ ȁ

ȁ ȁ

 

ȁ ᶷ

ȁ

( ) ȁ

ȁ

ȁ ȁ

ȁ ȁ

ᵣ  

ȁ ᶷ ⱬ

ȁ҈ CU ◄

ȁ҈ UU ◄

ȁᾢ ⱬȁ

ȁ ᶷ ȁ

ȁ ◄ ȁ

ȁ ȁ

ᵣ ȁ

̂ ̃ ȁ ȁ

ȁ

 

ȁ ᶷ

ȁ

◄ ȁ

ᾢ ⱬȁ

ȁ

Һ

ȁ ᵣ

ȁ

 

ȁᾢ

ⱬȁ

ȁ

ᵣ  

7.3  Ґ ɻ  

7.3.1  Ҋ ȁ סּ 7. 2 ̆ Ҋ↓ ̔ 

1  Ҍ ᵬ ȁ ̆№ ᴇῒ

ȁ ֟ Ҍ≠ ̆ ₮ ̕ 

2  ᵝ ῏ ̆ ᵣⱴ

₮ ̕ 

3  ‟ ῏ Ȃ ‟

Ғ סּ ̆ ᶫ ’Ҋ‟ ῏ ̕ 

4  Ҋ ȁ ῤ № Ҍ

ᵬ ̆ ₮ ̕ 

5  ȁ № ̆ № ȁ №

̕ 

6  ̆ ῒ№ ȁ №ȁ ⱬȂ 

סּ  7.3.2 ᵬ Ҋ↓ ̔ 

1   

סּ (1 ᶷ 3m͘ 5m ῤ֜ ̕ ҉ ȁҊ ῤ ԍ ԍ

15m №≢ סּ ̕ 

סּ (2 Ҍ ԍ 50m̆ סּ Ҍ ԍ 40m̕ ᴆ ̆ Ҍ

ԍ 30m̕   

3) ᵝ ╩ ғ ╩ Ҍ ԍ 2ҩ ̆ Ҍ ԍ 45m̕  

4) ѿ סּ Ҍ ԍ Ҋץ 2.0Ṑ ̕ └ סּ Ҍ ԍ
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Ҋץ 3.0Ṑ ̕ 

5) ᵝ Ҍ ԍ Ҋץ 3.0Ṑ ̆ ΐᵣ  ̕  

6) ῤ ᵝ Ҍ ԍ 2mȂ ₮

1 ҩ ҉Ҋ 2m ῤ ̆ Ҍ ԍ

1mȂ 

2   

ס1ּ̃ ̆ῒ Ҍ ԍ 30m̕ ᴆ ̆ Ҍ ԍ 20m̕  

2̃ ԍ 15m סּ̆ ңᶷ֜ ̆ᵖ סּ

└̕ 

3̃ѿ סּ Ҍ ԍ 2.5Ṑ ̆ └ Ҍ ԍ 3.0Ṑ ̆

̕ ̆ └ סּ Ȃ 

3   

1)  ȁ ȁ ᵝ סּ ̕ 

2) ᴆ ̆ ᾟ ҍ ᵬ̕ 

סּ (3 ᴆ ̔ Ԛᵝ ̆ סּ

╩ ̕ № ȁ ȁ ȁỮ Ҋ ȁ Ҍ

ᵬ Ȃ ̆ 5m͘8m̕  

4) סּ  ῀ ҊҬ 5m̕ Ҍ ᵬ ̆

ⱴ ̕ 

5)  Ҋ ̂ ̃ ̆№ ᴇῒ

̕ 

6)  ῤ ̆ Ạ ̆ ᵣ ̕ 

7) ῃ ᵝԍ ῃȁ סּ̆ ᵬ 1 ̕ 

8)  ҉ ̆ ҙ ‰ȇ סּ Ȉ̂ TB10012̃

῏ Ȃ 

4  ᵬ 1 Ȃ 

5  Ҋ ҍῒז Ҋ  

1) ȁ ᵬԚȁ Ԛ ᵝ ȁ № ̕ 

2) ȁ ҊҺ סּ 2m͘3m̆ Ҍ ԍ 30m̆ ᴆ

̆ Ҍ ԍ 20m̕ ᵝ ╩ ғ Ҍ ԍ 2ҩ̆ ῤ ╩

Ҍ ԍ 3 ̕ 

3) ᵬԚȁ Ԛ סּ ғҌ ԍ 3ҩ̕  

4) ҍ ᵬԚȁ Ԛѿ סּ Ҍ ԍ 2.5Ṑ ̆ └ סּ

Ҍ ԍ 3.0 Ṑ Ҍ ̕

סּ̆ Ȃ 

6 ῤ Ҭ ̆ ⁞ ̆p └ ῀

ҊҌ ԍ 8m̆ ѿ Ҍ ԍ 5m̆ Ҍ ᵬ ̆ ⱴ Ȃ 

7.4 ɻ  
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7.4.1  ȁ סּ 7. 2 ̆ Ҋ↓ ̔ 

1  № ̆ ⱬ ̆ ᶫ ̕ 

2  ₮ ȁ ȁ῀ ̆ᵀ ⱬ̕№ ( ) ̆ ₮

Ԋ Ȃ 

3  ̆ № ȁ ᴇ ⱬ ̕ 

4  № ȁ ᴇ ̆ ₮ ̕ 

5  ᶫ ȁ ̆ ᵀ Ȃ 

סּ  7.4.2 ᵬ Ҋ↓ ̔ 

1   

סּ (1 ԍ ᵝ ̆ғ סּ ̆ ҉ ȁҊ ԍ

15m סּ ̕ 

2) ᴆ ԍ 35m ̆ ⱴּס Ȃ 

2  ҍ  

סּ (1 ̆ ҹ 20m͘ 30m̕ ᴆ ̆

ⱴ סּ ̕  

סּ (2 ╩ ̆ғҌ ԍ 2ҩּס Ȃ 

3 ѿ סּ Ҍ ԍ )Ҋ2͘3Bץ Bҹ ) ғ̆Ҍ ԍ10m̕

└ סּ ̆ ⌠ Ҋ 1m͘ 2mȂ 

4 ѿ סּ ԍ ῀ Ҋץ 3͘5d( dҹ )̆ғҌ ԍ 3m̕

Ҍ ԍ 5m̕ └ סּ ̆ ⌠ Ҋ 1m͘

2mȂ 

5 ῤ Ҭ ȁ ѿ ῀ ҊҌץ ԍ

5m̆ └ ῀ ҊҌץ ԍ 8mȂ ⱴ Ȃ 

7.5  ɻ  

7.5.1  ȁ סּ 7. 2 ̆ Ҋ↓ ̔ 

1  ⅞№ ̆ ᴇ ̕ 

2  Ҋ ȁ № ̆ ᴇ ̕ 

3  № ’̆ ᴇῒ ̕ 

4  ῒ ῤ ̆ ᶫ ᵀ ̕№ ᴇ

̆ ₮ ⱴ ̕ 

5  ȁ ȁҌ № ̆ ᵣ ȁ

Ҍ≠ № ̆ ҍ ᴟ ’̆

’ ῒҌ≠ ̆№ ᴇ ̆ ₮ Ȃ 

סּ  7.5.2 ᵬ Ҋ↓ ̔ 

1  ȁ ȁ ҍ  

1) ȁ ȁ סּ ңᶷ֜ ̆ Ҍ ԍ 45m̕   

2̃ ȁ ╩̆ Ҍ ԍ 150m̕ סּ҉ Ҍ ԍ 30m̕  

3̃ ᴆ ȁҌ≠ ᵝ ̕ 
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4̃ סּ Ҭ ╩ ̆ғҌ ԍ 2ҩּס ̕ 

סּ (5 ҹ 20m͘ 30m̆ ȁ ̆

῀ Ҋץ Ҍ ԍ 5m̆ Ȃ ῤ

Ҭ ̆ ῀ Ҋ 3m͘ 5m̆ ғ ῀Ҭ Ҍ ԍ 1m̆

ⱴ ̕ 

6) ȁ סּ̆ ȁ Ȃ 

2  ҍ  

סּ (1 ̆ ̆ Ҍ ԍ

45m̕ ̆ Ҍ ԍ 30m̕  

סּ (2 ̕ └ ̕ 

3) ₮῀ סּ ̆ 7.3~7.5 Ȃ 

4̃ ȁ סּ ‰ȇ סּ Ȉ 

̂GB50021̃ ῏ Ȃ 

7.6  Һ סּ ᵬ ȇ סּ ȈGB50021 ȇ סּ

ȈDL/T5170 Ȃ 
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שּ 8 ɻҘ שּ Ҙ  

 
שּ  8.1  

8.1.1 ⌠Ҋ↓ ’ ̆ סּ ̔ 

1  ᴆ ̆ Ҭ₮ ᴆ ֟ ̕ 

2  ȁ ȁ ȁ ̆ סּ Ҍ ̕ 

3  Ҭ₮ ̂ ̃ ȁ ȁ ȁ ȁ ̆

ȁ ȁ ̕ 

4  ῒז סּ ’Ȃ 

סּ  8.1.2 ȁ Ҭ₮ ᵬ̆

ᶫ ̆ └ Ȃ 

סּ  8.1.3 Ҋ↓ ̔ 

סּ  1 ȁ ᴆ ⌠ ̆ סּ ̆

ᴨᾢ ᵝ ̆ ᵞ ̕ 

2  ԍ Ԋ סּ ̆ ̆ Ҍ

ᴆҊ № ᴇ̕ 

סּ  3 ȁ ᴆ № ᴇ ᵬ̆ ₮ Ȃ 

8.2  Ҙ שּ  

8.2.1  ֜ Ғ סּ ̔ 

1  Ҍ ᵬ Ғ סּ ̕ 

2  Ғ סּ ̕ 

3  ‟ Ғ סּ Ȃ 

8.2.2  Ғ סּ Ҍ סּ ȂҌ ᵬ Ғ סּ

סּ ̆ Ғ סּ ȁ‟ Ғ סּ סּ Ȃ 

8.2.3  Ғ סּ Ҋ↓ ̔ 

1  ᾟ№ԅ ᴆ̆№ ‗ ̕ 

2  ȁ סּ ᵬ ᴆ Ғ סּ ᵬ ̕ 

3  ΐᵣ № ᴇ̆ ᶫ ̆ ₮ Ȃ 

8.2.4  Ҋ↓ ’ ̆ Ҍ ᵬ Ғ סּ ̔ 

1  ȁ ҍ Ҍ ᵬ

≢ ̕ 

סּ  2 Ҍ ᵬ סּ Ҍ ̆ ѿ Ȃ 

8.2.5  Ҋ↓ ’ ̆ Ғ סּ ̔ 

1  ῃ № ѿ ῏ סּ ̕ 

2  ᴆ ғ Ҋ └ ̕ 

3  ῏ Ҋ ̕ 

סּ  4 סּ ץ Ȃ 



 

 22 

8.2.6  Ҋ↓ ’ ̆ ‟ Ғ סּ ‟ ̔ 

1  ῃ № ѿ ῏ ‟ סּ ̕ 

2  ᴇ‟ ‟ ̕ 

3  ᶫ‟ Ҍ Ҋ ⱬ ᶫ‟ ῏ ̕ 

4  ‟ Ғ סּ ‟ ‟ ⱬ Ȃ 

1) Һ ȁ — ȁ ȁ

̕ 

2) ‟ ⱬ Һ ( -5Ņȁ-10Ņȁ-15Ņ)̆‟

( -5Ņȁ-10Ņȁ-15Ņ)̆‟ ◄℗ ȁ ȁ ̂-10Ņ̃̆ ȁ‟

ȁ‟ ȁ‟ ̕ 

3) ῏ ҙ ‰ȇֲ ‟ ⱬ Ȉ( MT/T593) ̆

DȂ 

8.3  Ҙ  

8.3.1  Ғ Ғ ȁ Ҋ ̆ ȁ ῤ

ȁ ȁ ȁ ᴆ Ȃ 

8.3.2  Ғ ȁ Ҋ № ҉̆

ȁ ȁ סּ ҍ Ȃ 

8.3.3  Ғ Ҋ↓ ̔ 

1  ȁ ҍ ֜

Ȃ Ҋ ȁ ҹ ᶷ 2͘3Ṑ ̆ Ҭ ңᶷҌ

ԍ 25 ̕ 

2  ῤ ȁ ᵝȁᶏ ᵝȁ ᵝȁᶏ ȁ ȁף ᶏ

ȁ ȁ ᴆȁ ȁҍ ῏ ȁ ῏ Ἕ ̕ 

3  ȁ҉ ȁ ҍ ȁ ⱬ ȁ ̆

ȁ ȁ ̕ 

4  Ҋ ֲ ȁ ȁ ȁ ץ

ᶏ ȁᾟ ’ ̕ 

5  ֜ ҍ ҍ ̆ ҍ ȁ ȁ

̕ ȁ ҍ ȁ ᵝȁ ȁ ̕ ȁ

ȁ ̆ ҍ ȁ ҍ ̕ 

6  Ὲ ȁ ȁ ȁ ̆ ȁ

ҍ ̕ ȁ ȁ ȁ ̆ ⱴ ȁ ̕ 

7  ᵝ ȁ ȁḠ ȁ ȁ ҍ ̕ 

8  ȁ ȁ ҍ ȁᶏ ̕ 

9  ȁ ȁ ҍ ȁ ҍ ֜

֜ ȁ ̕ 

10  ᵣ ᵝȁ ȁ ᵣ ȁ ̆ ȁ ȁ

ȁ ‖┘ ̕ 
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11  ꜚȁ ȁ № ̕ 

12  ȁ ȁ Ȃ 

8.3.4  Ҋ Ҋ↓ ̔ 

1  Ҋ ȁ ȁ ̕ 

2  ȁ ҍ Ҋ ᵣȁҌ

№ ȁ ̕ 

3  ȁ ȁ ῤ ȁ

ᵝ ȁ ̂ ȁ̃ ȁ ȁ ȁ ȁ׃ ȁ ᵬ ⱬȁ ᵝ

ץ̆ Ḡ ̕ 

4  ȁ ҍ

῏ Ḡ Ȃ 
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9 Ғ ᵲ  

 
9.1  ҅  

9.1.1  Ҍ ᵬ ȁ ȁ ȁ ȁ ȁ ȁ

Ȃ ╠ Ҍ ᵬ סּ ̆ ῒזҌ ᵬ סּ

῏ Ȃ 

9.1.2  ῒ ȁ ȁ ȁ ̆ ᴆȁ

ȁ ̕№ ᴇῒ ̆ ₮ Ȃ 

9.1.3  ̆Һ ̆№ ῒ ֜ ̕

̆Һ ᴆ Ҋ ȁ ⅞ ̆№

̆ ₮ Ȃ 

9.1.4  Ҋ ҙ ȁ ץ

ῒ№ ȁ ̆№ ᴇ ̆ ᶫ ȁ ῏ ₮

Ȃ 

9.2   

סּ  9.2.1 ȁ ȁ ȁֲ ꜚ ҉̆

ȁ ȁ ȁԚ Ȃ 

9.2.2  ᵣ ῒ ̆ ᶛ 1 5̔00͘ 1 1̔000̆ ԍ

ᶛ Ҍ ԍ 1̔500Ȃ 

9.2.3  12 ̆ ᾟҊ↓ῤ ̔ 

1  ᵝȁ ȁ ȁ ̕ 

2  ȁ ҍ№ ȁ ȁ № ῒ ̕ 

3  ȁ Ҋ ȁ № ’̕ 

4  ֟ ȁ ȁ ҍҳ ԑ ῏ ̕ 

5  ҍ ̆ ȁ ҍңᶷ ȁ╠ ҳ ȁ ( )ȁ ᵣ

җ ̕ 

6  ᵣ ȁ ȁ ȁ ȁ ̕ 

7  Ȃ 

סּ  9.2.4 סּ ᴆ ̆ Ҋ↓ ̔ 

1  └ סּ Һ ̆ ̕ 

2  Һ ңᶷ ᵣ סּꜛ ̕ 

3  └ סּ סּ҉ Ҍ ԍ 40m̆ῒ Ҍ ԍ 3ҩ̆ ꜛ סּ ᴆ

Ȃּס ῀ ѿ ̆ Ȃ 

סּ  9.2.5 Ҋ↓ ̔ 

1  ᵣȁ Ҭ ̆ № ̆ ᵝ

̕ 

2  № Ҋ ᵝ̆ Ҋ ̕ 
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3  ꜚ ̆ ῃ ̆ ꜚ ̆

Ҍ ԍ 0.5mȂ 

4  ◄ ҍ ꜚ ⱬ ᴆ ᵌ ̆ ῤ ◄̆

ᵬ ◄ ̆ ₮ ◄ ᵩ◄ ◄ Ȃ 

9.2.6  Ҋ↓ ̔ 

1  ᴆ̆ ȁ ̆ ̕ 

2  ◄ ̆ ꜚ ◄ ̕ 

3  Ҋ ̆ ῀ ⱬ ⱬ̕ 

4  ꜚ ̆ ᵣ ̆ ꜚ̕ 

5  ‖┘ȁֲ ꜚ ̆ ֓ Ȃ 

9.2.7  ᴇ ȁҺ ȁ ╠ᾠȁ ȁ

ᴆ̆ץ ̆ № ל ̆ ₮ Ȃ 

9.2.8  12 ̆ ᾟҊ↓ῤ ̔ 

1  ȁ ȁ ȁ ȁ ᵣ ̕ 

2  ᵣ ȁ ȁ ̕ 

3  ᵣ ȁ ȁ֟ ȁ ҍᾟ ̆ᴨל ῒҍ ῏  ̕

4  ȁ ȁ Ҋ ȁֲ ꜚ ’̕ 

5  Ȃ 

סּ  9.2.9 סּ ᴆ ̆ Ҋ↓ ̔ 

1  └ סּ Һ ̆ סּ̆ Ҍ ԍ 3ҩּ̆ס

Ҍ ԍ 40m̕  

סּ  2 ⌠ ᵣץҊ̕ ̆ ⌠ ᵣץҊ 2mȂ 

9.2.10 ᴇ̆ ᴆȁ№ ȁ ȁ ȁ

̆ ₮ Ȃ 

9.3   

9.3.1  ῒ ΐ ᴆ ῃ ̆ Ғ

סּ Ȃ 

9.3.2  ȁ ᵣ №ȁ ȁ ᵣ № Ȃ

ȁ ȁҤ ȁ ȁ ̆ № ̆

EȂ 

סּ  9.3.3 ∆ סּ ̆ ᴆ

ȁ ȁ ȁ ꜚ ̆ Ạ₮ ᴇ̆ ₮ Ȃ  

סּ  9.3.4 ץ ҹҺȂ № ῃ

̕ ᶛ ̆ ῃ 1Ϙ2000͘ 1Ϙ10000̕ ҬҊ

1Ϙ1000͘ 1Ϙ2000̆ 1Ϙ500~1Ϙ1000Ȃ 

9.3.5 12 ̆ Ҋ↓ ̔  

1 ҍ ̕ 

2 ̆ ȁ℗◓ ’̆ ȁ ȁ ̆ ⅞№
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ȁ ̆ ҩ Ȃ ȁѿ

̆ ̆ Ҋ ꜚ ’̕  

3 ȁ ȁ ’̆Ҍ ᵬ № ’̆ ’̕

ȁ ȁ ᴆȁ ̆ ̕ ȁ ȁ ȁ

Ҍ ᵬ ’ ᵣ № ȁỮ ̕№

̕  

4 ȁ ȁ ̕ ңᶷ ȁ ̆

‖ ̕  

5 № ȁ ȁ ȁ ȁ ‖ ’̕

ȁ ȁ ȁѿ ̕∞ ȁ ̆ᵀ ѿ

̕ 

6 ȁ ȁ ȁ ȁ ȁ ╠

’ ֟ ̕  

7 ȁḱ ℗ ȁ ᴠ ȁ ֲ ꜚ ’̕  

8 Ȃ  

9.3.6  ̆ סּ ̆ ѿ ȁ

ȁ ȁ ᵣ ȁ ȁ ȁ ̆‖₮ Ȃ  

9.3.7  ᴇ̆ Ҋ↓ ̔ 

1 Ň1ҍň1 Ҍ ᵬҹ ̕ 

2 Ň2ҍň2 Ҍ ᵬҹ ̆ ≠ ̕ 

3 Ň3ҍň3 ≠ ῒ ᵬҹ ̆ᵖ ̕  

4 ҉ ̆ ԅ ᶫ ᴆ ̆ ∞ ֟

Ȃ 

9.4  

9.4.1  ῒ ῃ ̆ ῒ סּ Ȃ 

9.4.2  ̆ 12 ̆ Ҋ↓ῤ ̔ 

1  № ȁ ̕ 

2  ᴟȁ ̕ 

3  Ҋ ᴆȁ ᵝ ꜚ ̕ 

4  ҍ ȁ ȁ ȁ Ҋ ῏ ̕ 

5  № ȁ ̕ 

6  ῒ  ̕ל

7  ȁ Ȃ 

סּ  9.4.3 ȁ № Ҋ ̆ ῒ ᵬל

₮∞ ̆ Ạ₮ ᴇ̆ Ҋ↓ ̔ 

1  ȁ ȁ ȁ סּ Ȃ 

סּ  2 סּ ̆ ԇⱴ Ȃ

̆ ף ᵝ Ȃ 



 

 27 

3  5ȁ6ȁ7 ̆ῒ ῀ ҊҌץ ԍ

10m̆ ⱴ Ȃ 

4  ғ ̆ ̆ ѿ

Ȃ Ғ סּ Ȃ 

9.4.4  Ҋ↓ ᵝ ᵝ ̔ 

1  ȁ Ҭ ῒҊ ᵣ ᵝ̕ 

2  ̆ ᵣҍ ᵣ֜ ᵝ̕ 

3  ң ֜ ̕ 

4  ᴟ ȁ ȁ ̆ῒ҉ № ̕ 

5  Ҋ ꜚԍ ֜ ֲ ̕ 

6  ᵞ ᵣ Ȃ 

סּ  9.4.5 Ҋ↓ῤ ̔ 

1  ᴟ ̆ ̕ 

2  ᴇ ̆ ᵣ ᾟ ᵬ ⱬ ̆

ᵣ ̕ 

3  ҍ ῏ ̆ ȁ ȁ ◄℗ ̕ 

4  Ҋ ꜚⱬ ᴆȁ ᵬ ̆ ҍ Ҋ ̆ ȁ ̆

ȁ ᵝȁ Ȃ 

9.4.6  № ҍ ᴇ Ҋ↓ῤ ̔ 

1  № ȁ ȁ ȁ ↕ȁ

Ҭ Ԋ ̕ 

2  ȁ ̆ ȁ Ҋ ᵝҊ

ȁ ȁ ᵬ₮ ᵀ̆

₮ ̕ 

3  ȁ ҍ ȁ Ҋ ᵝ Һ ᴇ̆№

Һ ̆ ₮ ̕ 

4  ȁ ԍ ᴟ ӊ҉ ̆ ᴇ ᴟ Ȃ 

9.5  

9.5.1  № ȁ ̆ῒּס №≢ ҉ ̆

ꜚȁ ̆ ∞ ῒᵬҹ

Ȃ 

סּ  9.5.2 ץ ȁ ҹҺ̆ Ҋ↓ῤ ̔ 

1  № ȁ ȁ ȁ ȁ ҉ ȁ ̕ 

2  ȁ ȁ ȁ ȁ ȁ ̆ ȁ ȁ

̕ 

3  № ̆ ȁ ȁ ᵝ ȁ ȁ ȁ ȁ ᵈ

ῒҍ ȁ ȁ ᵬ ῏ ̕ 

4  ꜚ ⅞̆№Ҭ ȁῤ ̆ ꜚ ṿ  ̕
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5  ȁ ’ ῒ ̕ 

6  ῤ ῒ Ȃ 

9.5.3 ̆ Ҍ ̆ ᵬȂ

̆ ꜚ ṿ̆ ῏ ‰ Ȃ 

9.5.4  ꜚ Ҋ↓ ̔ 

1  ̆ῒ ꜚ ̕ 

2  ̆ῒ ̕ 

3  Ȃ 

9.5.5  ꜚ ⅞№ҹҌ ̔ 

1 Ҍ ᵬҹ ̔ 

1̃ Ҭ ₮ ̕ 

2̃ ꜚ ̕ 

3̃ ẁ ԍ 55° ̕  

4̃ ԍ ꜚ ̕ 

5̃ ẁ ԍ 10mm/m̆ ԍ 0.6mm/m
2 ԍ 6mm/m ̕ 

6̃ Ҋ ᵝ ԍ Ҋ ҍ ӊ Ȃ 

2 Ҋ↓ ̆ ᴇῒ ̔ 

1̃ ԍ 30 ̕ 

2̃ ̆҉ ̕ 

3̃ ẁ ҹ 3 mm/m͘ 10mm/m̆ ҹ 0.2 mm/m
2͘0.6mm/m

2 ҹ 2mm/m͘

6mm/m Ȃ 

9.5.6  ȁ ▲ ғҹ ̆ ȁ ȁ

ᵬ̆ ᵝ ȁ ȁ ȁ ȁ ȁ ᾟ ’̕

ȁ ᵝ ȁ ȁ ȁ ȁ ᵈ ῒҍ ῏ Ȃ 

9.5.7  № ҍ ᴇ Ҋ↓ῤ ̔ 

1  ̕ 

2  ’  ̕ל

3  Ҭ ᵣȁᾟ ’ ῒ ̕ 

4  ̕ 

5  Ȃ 

9.6   

9.6.1  Ҋ↓ ̔ 

1  ⅞ȁ Ҋ ꜚ ȁ ̕ 

2  ṿ ṿ ̕ 

3  ȁ № ȁ ⱬ ̕ 

4  ⅞№ ȁ Ҋ ȁ ȁ ᴆ̆ ץ

Ҋ ᵝ ṿ ̕ 

5  Ҋ ’Ȃ 
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9.6.2  ̆ Ҋ↓ῤ ̔ 

1  ֜ ’̕ 

2  ֜ ̕ 

3  ‰ ̕ 

4  Ȃ 

9.6.3  ȁ ȁ ᴆ Ҋ ᵝꜚ ҉̆№

̆ל ѿ ῤ ̆ ₮ Ȃ 

9.7   

סּ  9.7.1 ȁ ȁ ᵣ ת סּ Ȃ 

סּ  9.7.2 Ҋ↓ῤ ̔ 

1  ȁ ȁ№ ̕ 

2  ȁỮ Ḡ ᴆ̆ Ữ ȁ ȁ ȁ№ ̕ 

3  №ȁ ᵣ ⱬȁ ̕ 

4  Ҋ ᵝҍ ȁ ȁ ȁ ᴆ̆ № ᵝ ȁ ҍ ̆ Ҋ

ҍ ῍ ῏ ̕ 

5  ῏ ≠ ’ Ȃ 

סּ  9.7.3 Ҋ↓ ̔ 

סּ  1 ȁ סּ̆ ȁ ȁ

̆ סּ№ ȁỮ ᵝȂּס ȁ ’  ̕

סּ  2 ̆ סּ№ ῀ ȁỮ Ҋѿ ̕ 

3  ȁỮ Ҍ ԍ 6 ̆ ȁ Ҍ ԍ 3 Ȃ

ȁ ȁ ȁ ȁ ̕ 

4  ȁỮ ᵣ Ҍ ԍ 3 Ȃ 

9.7.4 № ҍ ᴇ Ҋ↓ῤ ̔ 

1 № ȁ ᴆ̆ Ữ ȁ ȁ ȁ №

̕ 

2 ᵣ ȁ ȁ ̆ ᵣ ₮ᵝ ₮ ̆ ᴇῒ ֜

̕ 

3 ₮ ᵣ Ȃ 

9.8   

9.8.1 ֜ ҍ סּ ᴇ Ҋ↓ῤ ̔ 

1  ≢̕ 

2  ֟ ȁ ȁ ᵣ̆ ᵬ Ҋ ᴇ̕ 

3  ∞≢̆ ₮ ̕ Ҍ ̆

ḱ ̕ 

4  ⅞№ ≠ȁѿ ȁҌ≠ ≢Ȃ 

9.8.2  Ҍ≠ ̕ Ҍ ̆ Ҍ≠

ῃ Ȃ 
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9.8.3  ≢ ⅞№̆ ץ ◄℗ ҹ‰̆ ᵬ

Ȃ ◄℗ ȁ ≢ ⅞№̆ ‰

ȇ ֜ Ȉ̂ GB0909̃ Ȃ 

9.8.4  ꜚҹ 0.05g ̆ ‰ ֜ Ҍ ∞≢

̕ ȁ ֜ ꜚ 0.10g ∞≢

Ȃ ꜚҹ 0.10g ҉ץ ̆ ȁ ‰ ֜

ꜚ№ Һ ‰ ῃ ᴇ ∞

≢̕ ֜ Ғ Ȃ 

9.8.5  Ҋ↓ ᴆӊѿ ̆ ∆ ∞≢ҹҌ Ҍ ̔ 

ҹף  1 ҕ̂Q3̃ ╠ץ ̆ ꜚ№ ҹ 0.10g ∞ҹҌ ̕ 

2  Ҭ ̂ ԍ 0.005mm ̃ № ̆ ꜚ№ ҹ 0.10gҌ ԍ 10 ̆

∞ҹҌ ̕  

3  ҹ ҍ ԑ ̆ῒ ⌠ 1/3 ̆ Ҍ

̕ 

4  Ҍ 1m ᵣ ̆ Ҍ ̕ 

5  ̆ ҉ Ҋ ᵝ Ҋ↓ ᴆӊѿ ̆ Ҍ

̔ 

          du̘d0+db-2                (9.8.5-1) 

          dw̘d0+db-3                (9.8.5-2) 

          du +dw̘1.5d0+2db-4.5        (9.8.5 -3) 

ῒҬ̔dwĺĺ Ҋ ᵝ ̂m̃̆ ‰ ῤ ᵝ ̆Ӟ ῤ

ᵝ ̕ 

duĺĺ҉ ̂m̃̆ ̕ 

dbĺĺ ̂m̃̆ Ҍ 2m 2m̕  

d0ĺĺ ̂m̃̆ 9. 8. 5 Ȃ 

9. 8. 5    ЃmЄ 

≢ 0.10g 

 6 

 7 

9.8.6  ∆ ∞≢ ҹ ѿ ∞≢ ̆ ‰ ῀ ∞≢ Ҋ 20m ῤ

̆ ̆Ӟ ⱬ ȁ ῒז ᵝ ∞ Ȃ 

9.8.7  ‰ ῀ ѿ ∞≢̆ Ҋ↓ ̔ 

1 ҹ∞≢ ҩ Ҍ ԍ 3ҩּ̆ס Ҍ ԍ ∞≢ ̕ 

2 ҹ 1.0m͘ 1.5m̆ Ҍ ԍ 6ҩ̆ ѿ ꜚ

№ ̕ 

3 ∞≢ Ҋ ᵝ ̆ ‰ ῤ ᵝ ῤ

ᵝ Ȃ Ҭ Ҋ ҍ҉ Ҋ ⱬ ῏ ̆ ҉
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Ҋ ᵝ Ȃ 

9.8.8  ‰ ῀ ∞≢ ѿ ∞≢ ̆ ‰ ῀ ₯ N̂ ḱ ̃

ԍ ԍ ∞≢ ‰ ῀ ₯ ҳ ṿ ̆ ∞ҹ Ȃ Ҋ 20m ῤ̆ ∞≢

‰ ῀ ₯ ҳ ṿ Ҋ ̔ 

cwsmcr ddNN rh /3]10.0)6.05.1[ln(0 -+=
         ̂9.8.8̃  

Ҭ̔ crN ĺĺ ∞≢ ‰ ῀ ₯ ҳ ṿ̕ 

0N ĺĺ ∞≢ ‰ ῀₯ ‰ṿ̆ ꜚ№ 0.10g 7₯̕ 

mhĺĺҍ ꜚⱴ № ῏ ̆ №        

               0.35s 0.8̆ 0.40s 0.95̆ 0.45s 1.05̕  

sd ĺĺ ‰ ῀ ̂m̃̕  

dwĺĺ Ҋ ᵝ ̂m̃̆ 9.8.7 ṿ̕ 

crĺĺ № ̆ ԍ 3 ҹ ̆ 3Ȃ 

9.8.9  ̆ ̆ Ҋ ̆

9.8.9 ⅞№ ̔  

             I lE  =  )1(

1

ä
=

-
n

i cri

i

N

N
diWi              (9.8.9) 

Ҭ  I lEˈˈ ̕  

      nˈˈ ∞≢ ῤ ѿҩ ‰ ῀ ̕  

     NiȁNcriˈˈ№≢ҹ i ‰ ῀ ₯ ṿ i ∞≢ ‰ ῀ ₯ ҳ ṿ̆

ṿ ԍҳ ṿ ҳ ṿ ṿ̕  

      diˈˈi ף ῀ ̂m̃̆ ҍ ‰ ῀ ҉ȁҊ

ң ‰ ῀ ѿ ̆ᵖ҉ Ҍ ԍ Ҋ ᵝ ̆Ҋ Ҍ ԍ

̕  

   Wiˈˈi ᵝ ᵝ ₱ ṿ̆ ᵝҹ m
-1Ȃ Ҭ Ҍ ԍ

5m 10̆ ԍ 20m 0̆ 5m͘20m ̆ ῤ ṿȂ 

9. 8. 9   ғ ῗ  

  Ҭ  Ҥ  

I le 0̖I leŮ6 6̖I leŮ18 I le̘18 

9.8.10  ᴇ ̆ Ҋ↓ ̔ 

1 ∞≢ ̆ ҩ ̕ 

2 ҩ ̆ ̕ ѿ ᾝῤ̆ ∞≢

Ҍѿ ̆ Ҍ≠ ↕ ̆ № ᴇ̕ 

3 Ҍ ᾝ ̆ № ᴇȂ 
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10  

 
10.1  ҅  

10.1.1  Һ ȁ ȁ ȁ ȁ ȁῃ

Ȃ ╠ סּ ̆ ῒז סּ

῏ Ȃ 

10.1.2  № ̆ ֜ סּ ᵬȂּס ȁ

ȁ ̆ № ῒ̆ ᵝ ῤ ȁ ̆

Ȃ 

10.1.3  ᴇ ֜ ̆ ᶫ ȁ ῏ Ȃ 

10.2   

10.2.1  ֲ ꜚ Ȃ ῒ №ҹ ȁ

‖ Ȃ 

סּ  10.2.2 ȁ ȁԚ ȁ ᵝ ̕ ̆Ӟ

Ȃ 

סּ  10.2.3 Ҋ↓ ̔  

1  ̆ ȁ ̕ 

2  №ȁ ȁ№ ȁ ȁ ȁ ȁ ȁ

ȁ ῒ ̕ ‖ ԅ ῒ‖ ᵝ ȁ ᴆ  ̕

3  ȁ ȁ ȁ ȁ ȁ № ̕ 

סּ  4 6 7 ῏ ҉ ⱴ ̆ ̆

ⱴ ̕ 

5  ҹ ̆ ⱬ Ȃ 

10.2.4  ᴇ Ҋ↓ ̔  

1  №ȁ№ ∞̆ף ȁ ȁ ̆ ȁ

№ ᴇ̕ 

2  ⱬȁ ◄ ȁ ₮ ṿ̕  

3  ᴇ ̆ ₮ Ȃ 

10.3   

10.3.1  ԍ ԍ 1.0̆ ғ ԍ ̆ ȁ ȁ

Ȃ 

סּ  10.3.2 ᵝ סּ Ȃ ᵝ ⱬ

ȁ ◄℗ ȁ ᶷ ȁ ȁ Ȃ 

סּ  10.3.3 Ҋ↓ ̔ 

1  ȁ ȁף ᴆȁ№ ȁ ȁ ̕ 

2  № ȁ ̕ № ȁ ȁ ̕Ҋᴟ ȁ

ȁ ᴟ̕ 
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3  ȁ ȁ ȁ ȁ ȁ ̕ 

4  № ȁ ̆ ῒ ҍ № ῏ ץ̆ ȁ ȁ

ȁ ȁ ȁ № ̕ 

5  ԍ ȁ ȁ ȁ ȁ ȁ

ᵣᵝ ȁ ’̕ 

סּ  6 6 7 ῏ ̆ ̆ ⱴ

סּ Ȃ 

10.3.4  № ҍ ᴇ Ҋ↓ῤ ̔ 

1  ∞ ֟ Ҍ ̆ ₮ ̕ 

2  № ̆ ᴇ ֟ ̕ 

3  № ᴇ ȁ ȁ Ҋ └ ̆ ᶫ

◄ ȁ ᶷ ⱬ ȁ ̕ 

4  ꜚ ֟ ̆ № ῒ ֟ ̕ 

5  ꜚ№ ԍ ԍ 0.10g ̆ ∞≢ ̕ 

6  ȁ ȁ ֟ ᵬ₮ ᴇ̆ ₮ Ȃ 

10.4   

10.4.1  ᷅῀ᶏ ᴍȁ ԅ Ȃ

№ ľץ ╠ Ŀԋ Ȃ 

סּ  10.4.2 Ҋ↓ ̔ 

ץ  1 ҹҺ̆ ȁ№ ȁ ̕

ȁ ȁ № ̕ 

סּ  2 ȁԚ ȁ ᵝ סּ̆ ȁ

̆ ̆ ѿ ҉̆ ⱴ ̕ 

3  Ҍ ԍ 2m̆ ҍ ̆ Ҍ ԍ 1m̕  

4  ῒ ȁ ȁ ̆ ҍ ̆

̕ 

5  Ҥ Ḡ ̆ ‖ ̆Ῥ Ҋѿҩ ̕ 

6  ΐ ̆ Ҭ̆ ᵣ ̆

ᴍ ̕ 

7  ⱬ ᵝ ῤ Ȃ 

10.4.3  Ҋ ̆ Ҍ Ҋ ̆ Ҋ Ҭ № Ȃ 

10.4.4  ’ סּ Ҋ↓ ̔ 

1  №̕ 

2  ⱬ ̕ 

3  ᴇ ̕ 

4  ᴇ Ȃ 

10.4.5  ֲᵣẫ ΐת ̆ Ȃ 

10.4.6  ᴇ Ҋ↓ ̔ 
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1  № ȁ Ҋ ̆ └ № ̕ 

2  ⱬ ̆ ̕ 

3  ̕ 

4  ̕ 

ל  6 ̆ ₮ Ȃ 

10.5   

10.5.1  ғ ӎҬ Ȃ ѿ ⅞№̔ Ҭ

ԍ 0.075mm 25% ҹ ̕ Ҭ ԍ

2mm 25% ҹ Ȃ 

סּ  10.5.2 Ҋ↓ ̔ 

1  ̆ ȁ№ ̆Ҋ ᴆ̕ 

2  ȁ ῒ ҉ ̕ 

סּ  3 סּ 6 7 ̆ ⱴ ⱴ ̕ 

4  ꜚⱬ ̆ ѿ Ԛ ̕ 

5  ⱬ Ȃ 

10.5.3  № ҍ ᴇ Ҋ↓ῤ ̔ 

1  ⱬ ȁꜚⱬ ̕ 

2  ṿ ̆ Ғ ̕ 

3  ᴇ ȁ Ȃ 

10.6  ɻῊ  

10.6.1  ⱬ ᵬ Ҋ̆ῒ ȁ № ֟ Ҍ ̆ ∞ ҹ ̕

ῃ ғ ҹ Ȃ 

10.6.2  ȁῃ ҍ ‰ ῀ ȁ ꜚⱬ ȁ

ᵝ סּ Ȃ 

10.6.3  ȁῃ סּ Ҋ↓ ̔ 

ף  1 ̕ 

2  B B.0.6⅞№ ̕ 

3  Ҭ ᵣ̂ ̃ № ̕ 

4  ȁ ȁ № ̕ 

5  ȁῃ ̕ 

6  ȁῃ ⱬ ̕ 

סּ  7 6 7 ̆ ̆ ⱴ

סּ ̕ 

8  14 ̆ ῃ ȁ ̆

̆ ̕ 

9  ̆ ῒ ȁ ȁ Ȃ 

10.6.4  ȁῃ № ҍ ᴇ Ҋ↓ῤ ̔ 

1  ᴇ ȁῃ ̆ ₮ ̕ 
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2  ᴇ ȁῃ ⱬ ̕ 

3  № Ҍ ̆ ῒ № ̆ ᴇ ȁ Ҭ

̆ ₮ ̕ 

4  ᴇ ȁῃ Ҋ ̆№ Ҍ Ҋ̆ Ҋ

ᵣ ̆ ₮ Ҋ └ ̕ 

5  № ȁ ᵣ ̆ ₮ Ȃ 
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11  Ґ  

 
11.1  ҅  

11.1.1  ֜ סּ ҍ ῏ ᴆ̆ ᴇ Ҋ ᵣȁ

֟ ᵬ ₮ Ȃ 

11.1.2  Ҋ סּ ҉̆ ҍ ȁ ȁ

ȁ ȁꜚ סּ Ȃ 

׃  11.1.3 ȁ Ҋ № 11.1.3 ̆

Ȃ 

11.1.3   Ӏ ב  

׃   

ȁ   

ȁ   

Ҭ̂ ȁ ̃ ȁ ȁ   

 ȁ  

סּ  11.1.4 Ҋ ᵝ̕ ̆ № ̕ ᵝ

̆ Ҍ ᵞԍ±2cmȂ 

11.1.5  ᴆ ғ Ғ סּ Ȃ 

11.2 Ґ שּ  

11.2.1  Ҋ סּ Ҋ↓ ̔ 

1  ᴆ ȁ ̕ 

2  Ҋ ȁ ᵝȁ ȁ ̆ Ҋ ᵝ 3͘5

Ҋ ᵝ̕ 

3  Һ № ῒ ̆ ᶫ ̕ 

4  Ҋ ȁ ȁ ᴆ̆ Ҋ ҍ ӊ ⱬ ̕№ ᴇ ᵝ

ל Һ ̕ 

5  Ҋ №̆ ᴇῒ ̕ 

6  ᴇ Ҋ ᵣȁ ᵬ ̆ ₮ Ȃ 

11.2.2  Ҋ סּ Ҋ↓ ̔ 

1  Ҍ ȁ ᵝ ҍ№ ̕ 

2  ̆ ȁ ȁ №

̕ 

3  Ҭ ȁ ( ) ᵝ ץ ̆ ₮

Ȃ 

11.2.3  ѿҩ ̆ῒ סּ ȁ

ᾝ ̆ Ҋ↓ ̔ 
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1  ∆ סּ ̆ ҩ ᾝ ̆ῒ Ҍ ԍ 2 ̕ 

סּ  2 ̆ ҩ Ҋ Ҍ ԍ 2 Ȃ 

11.2.4  № ғ ̆ ѿ ̆

Ҋ ꜚ ̆ Ҍ ԍѿҩ Ȃ ∆ סּ Ȃ 

11.2.5  ∆ ᵝ ᵝ ȁ Ԛῤ ̆ ᵝ ̆

Ҍ ԍ 0.5h̆ Ҍ ԍ 8h̆ Ҍ ԍ 24h̆ סּ ѿ

ᵝȂ 

11.2.6  № № Ҋ ̆ᵬ Ȃ ∞ ̆ №

Ȃ ῏ Ȃ 

11.2.7  ᴇ ȇ סּ Ȉ( GB50021)Ҭ ῏ Ȃ 

11.3  Ґ ┼ 

11.3.1  ȁ ȁ ῏ ȁ Ҋ ̆ ᴇ Ҋ

Ҋ ȁ ̆ Ҋ └ Ȃ 

11.3.2  ᵝ Ҋ↓ ̔ 

1  Ҋ ҹ ᵝ ԍ ᵝ̆ ̆ ᵝ ̕

ᵝ ӎ ̆ סּ ᵝ ̆ Ҋ ȁ

ᴆ ̕ Ҋ ̆

ѿҩ ṿ ᵝ̕ 

2  Ҋ ҍ ⱬ ̆ ̕  

3  ̆ 1ҩ ᵝ Ȃ  

4  ᴆ ̆ ᵝ Ғ Ȃ 

11.3.3  11.3.3 Ȃ 

11.3. 3   

  (m/d) ᵞ ᵝ(m) 

 ȁ  <20.0 <2 

Ԛ  
Ԛ  ȁ ȁ ȁ  0.1͘ 20.0 8͘20 

Ԛ  ȁ ȁ ȁ  0.1͘ 20.0 <6ȁ <20 

Ԛ ȁ  1.0͘ 200.0 >5 

11.3.4  ᵞ Ҋ ᵝ ̆ ᴇ ̔ 

1 ᴇ ̕ 

2 ᴇ Ҋ ȁ ȁ ᴆ ̕ 

3 ⁞ Ԛ ̆ № ᴇ ᵝҊ Ȃ 

11.3.5  ֜ סּ ᴇ Ҋ ֟ ⱬ ᵬ ᵬ ̔ 

1  Ҍ≠ ’Ҋ̆ ҉ ᵬ ̕ 

2  ԍ ̆ Ҋ ̆ ῃ KsҌ ԍ 1.05̕  

! ⌠ Ȃ
h

H
Ks

wg

g
=                                           (11.3.5) 
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Ҭ H ĺĺ Ҍ ( m)̕ 

  ɔĺĺ ( kN/m
3)̕ 

     ɔwĺĺ ( kN/m
3)̕ 

       h ĺĺ ᵝ ԍ ( m)Ȃ 

3  Ҋ ᵬ ̆ Ҋ ᵬ № ᴇ̕ 

4  ̆ Ҋ Ҍ≠ ̕ 

5  Ҋ ᵝҊ ῤ̆ ῒ ̕ Ҋ ᵝ ̆

ⱴ ⱬ̕ 

6  ȁ Ҭ̆ ᴇ֟ ȁ ȁ ̕ 

7  Ҋ ᵝץҊ ̆ Ҋ ̕ 

8  ȁ ȁ ȁ ̆ ᴇ Ҋ ֟ ȁ ȁ ᵬ Ȃ 
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12  

 
12.1  ҅  

12.1.1 ᾟ№ ץ̆҉ ҹҺ̆

סּ ȁ ᵬȂ 

סּ 12.1.2 ∆ סּ ̆ סּ ֓Ғ

ᵬ ᾟ Ȃ 

12.1.3 ᾟ№≠ Ἕ ȁ ȁ ȁҌ ᵬ ̆

̆ ῤ Ȃ 

12.2  Ὺ  

12.2.1 ╠̆ סּ ῤ ȁ ȁ ȁ ȁ

ῒז ῏ ̆ ῒ ≠ Ȃ 

12.2.2 ѿ ̆ Ҋ↓ ̔ 

1  ҹ ңᶷҌ ԍ100m̕  

2  ҹ ңᶷҌ ԍ200m̕  

3  ȁ ץ̆ Ҍ ᵬ ȁ

̆ Ȃ 

12.2.3 Ҋ↓ῤ ̔ 

1  ̆⅞№ ᾝ̕ 

2  ȁ ȁ ȁף ̕ 

3  ȁ ȁ ̕ 

4  Ҋ ȁ ȁ ᴆ̆ ȁ ȁ ᵝ ῒҍ

ᵣ ῏ ̕ 

5  Ҍ ᵬ ȁ ȁ№ ȁ ל ̕ 

6  ȁ№ ̕ 

7  ȁ ᵝȁ ̕ 

8  ֲ ꜚ ῒ Ȃ 

12.3   

סּ 12.3.1 ᴆ Ȃ ᶛ ̆

1:2 000͘ 1:5 000̆ ∆ סּ 1:1000͘ 1:2000̆ סּ 1:500͘ 1:1 000̆ ᴆ

̆ ᶛ Ȃ 

12.3.2 Ҋ↓ ̔ 

1  ȁ ȁ № ȁҌ ᾝ ᾝ ȁ Ҋ ₮ ȁ

Ҍ ᵣ ̕ 

2  ᾟ№≠ ̆ ѿ ̕ 

3  Ḡ ҉ ̆ ᴆ ̆ ᶛ ҉ 2͘5cmȂ 

12.3.3  ᾝᵣ ҉ ԍ ԍ2mm ̆ ҉ Ȃ ᴇ ӈ
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ᾝ̆ ҉ Ҍ 2mm ̆ ᶛ ̆ ⱴץ Ȃ 

12.3.4  ᵝ ̕ ȁ ȁ № ȁ

ȁ Ҋ Ҍ ᵬ ̆ ת ᵝ̕

̆ ҉Ҍ ᵞԍ3mmȂ 

12.3.5  ȁ ȁҒ ȁ

ȁ ╩ ץ ȁ Ȃ 
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שּ  13 ᵣ  

 
13.1  ҅  

13.1.1  ȁּס ȁ ȁ ᵝ ̆№≢ ȁ ȁ סּ Ȃ 

סּ  13.1.2 ҍ № ‰ ̆Ҍ ȁ ̂ ̃̆ ῏

Ȃ  

סּ  13.1.3 ҍ ȁ ̆ ‰ ‰ ῒ Ȃ 

13.1.4  ȁ ᵝ ᴆȁ Ȃ 

סּ  13.1.5 ҍ ᵝ ᵬҙ ̆ Ҋ ȁ Ҋ ̕

̆ Ḡּס ҍ ᵝ ᵬҙ ῃȂ 

13.1.6  ȁ ȁ ᵬҙ ̆ ȁ

̆ ᾧ Ȃ 

13.2  ɻ  

13.2.1  ≢ סּ 13.2.1  Ȃ 

13.2.1   

 

סּ   

     
≢̆ Ҍ

ꜚ  

≢̆ ꜚ

 

 
 ǹ Ƕ Ƕ -  -  ǹ ǹ 

 ǹ ǹ ǹ Ƕ ǹ ǹ ǹ 

‖₯ 
‖₯  -  Ƕ ǹ ǹ -  -  -  

₯  ǹ ǹ ǹ Ƕ -  ǹ ǹ 

ꜚ  ǹ ǹ ǹ Ƕ -  Ƕ ǹ 

‖  Ƕ ǹ ǹ -  -  -  -  

̔ƺף ̕ ף № ’ ף-̕ Ҍ Ȃ 

13.2.2  ΐ ‰ Ȃ ȁ ᵝ ȁ

ȁ Ԛ Ȃ 

13.2.3  Ҋ↓ ̔ 

1  ȁ № ᾛ ҹ¤50mm̆ Ҋ ᵝ ᾛ ҹ¤20mm̕  

2  ≢ ̆ Ҋ ᵝ҉ץ ̕ ⱴ ᶏ ̆

̕ 

3  ̆ Ḡ ‰ ╠ Ҋ̆ ᴆ Ȃ

Ҍ Ȃ ȁ Ҭ ̆ └

ץ̆ Ḡ№ ҍ ̕  

4  13.2.3 ̕ 

 



 

 42 

13.2.3  

   ̂˿̃ 

 

ȁ  Ó90 

 Ó70 

 Ó50 

 

ꜚ ҉Ҋ 5m ῤ Ó70 

ȁҬ  Ó70 

ȁῃ ̆  Ó65 

 Ó80 

̔ŵ ̔ ȁ ҍ ῀ Ҭ ӊ ҍ

№ ̕ 

    Ŷ ꜚ Ҭ ̆ Ȃ 

5  ̂RQD̃ ̆ 75mm ̂N ̃ ↨ Ȃ 

סּ  13.2.4 ҍ ᵝ ΐᵣ ᵬ ҙ ‰ȇ סּ ҍ Ȉ

̂JGJ/T87̃ ̆ ῃҍ ȇ סּ ῃ Ȉ̂ GB50585̃

ȇ ῃ ᵬ Ȉ̂ DB33/1020̃ Ȃ 

13.2.5  ῏ ̆ 13.2.5 Ȃ 

13.2. 5  

  

20mm  
̆ 0.5m͘ 1m№ ̕ 

 

ȁ ҍ  ῀ ̆ ҉  

13.2.6  Ҋ↓ ̔ 

1  ҉Ҋ ̆ Ώ ̆ ѿ ῤң Ҍ

̕ 

2  ꜚ ȁ ̆ ⱴ ̆ ᵝ ̕ 

3  ̆ Ḡ ȁ ̆№ Ȃ 

13.2.7  Ҋ↓ ̔ 

1  ҉ ֲ ̆ Ғҙ ֲ ̕ 

2  ≢ ≢ ̆ ᴆ סּ ᵬ ̆

ת῀ ȁ ‰ ̕ 

3  ȁ ’ȁ ῤ ’ȁ ȁ Ҋ ᵝȁ ῤ

̆ ̆ῤ ῏ Ȃ 

13.2.9  ȁ №≢ ȁ ̆ ȁ ῤ ȁ ᵬ

̆ Ḡ ῃȂ 

13.2.10  ȁ ̆ ╩ץ ȁ ȁ

ȁ № ȁ ȁ ᵝ ᵝ Ȃ 
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13.3   

13.3.1  ῤ 13.3.1⅞№ҹ ̔  

13.3.1   

≢ ꜚ  ῤ  

Ň  Ҍ ꜚ ȁ ȁ ȁ ȁ  

ň  ꜚ ȁ ȁ  

ŉ  ꜚ ȁ  

Ŋ  ῃ ꜚ  

̔Ҍ ꜚ ᵝ ⱬ ̆ᵖ ȁ ȁ ̆ ῤ

Ȃ 

13.3.2  Ҭ Ňȁň ̆ Ҋ↓ ᴆ̔ 

1  ȁ Ҭ̆ ̕ ᶏ ̆ Ḡ ῤ ᵝ ԍ ԍ Ҋ ᵝ̆

ᵝ ᵞԍ ҈Ṑ ̕ 

2  ‖ ȁ‖₯ȁ ꜚ ̆ ᵝ 1m҉ץ ̕ 

3  Ҋ ╠ ה ̆ ꜚ ̆ Ҍ ԍ ̕ 

4  ⱬ ῀ ̕ Ҭ ῀

̆ ₯῀ ̆ ₯̕ 

5  ȁ Ҭ ̆ ҍ ̆ғ ף ̕ ȁ Ҭ

̕ ȁ ꜚ ̆ ₴ ῀ Ȃ 

13.3.3 Ňȁňȁŉ ̆ ̆Ҥ —‟̆Ḡ Ҍ ҈ Ȃ

Ҭ ᾧ ꜚ̆ ԍ ꜚ № Ȃ 

13.3.4  ≠ └ᵬ ȁ Ҭ Ȃ ⱴ Ȃ

’Ҋ̆ ȁ ᵣⱬ Ȃ 

13.3.5  ȁ ȁ ȁ ȁꜚ҈ ̆

Ȃ 

שּ  13.4  

13.4.1  ֜ סּ Ҭ Ҋ↓ סּ ̔ 

1  ᴟ ȁ ȁҌ ᵣȁ Ҋ ̕ 

2  ӊ ⱴ סּ ̆ҹ ῤ ȁ ᶫᶭ ̕ 

3  ȁ ᵣ ȁ ᵣ ȁ ꜚ ȁꜚ◄

℗ ȁ Ȃ 

סּ  13.4.2 ̆ ΐ Ҋץ ᴆ̔  

1  ҍῒ ׃ ѿ ̂ ȁ ȁ ȁ ȁ ȁ ̃

̕  

2  ₃ᵥ ҍῒ ӊ Ҍ ԍ 1/10̕   

3  └ ̆ № Ḥ Ḥ Ȃ  

סּ  13.4.3 ȁ ȁᶏ ᴆȁ ᴆ
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Ȃ ᴆ סּ סּ ̆ ң ҉ץ סּ Ȃ

סּ ̆ ף Ȃ 

סּ  13.4.4 ̆ ῒ Ȃ ̆ סּ ̆ ѿ

̆ ∞ Ȃ 

13.4.5  ֜ סּ ῤ ȁ ̆ ט֜

╩ ȁ Ἕ ᴆ Ȃ 

13.5  ᵣ  

13.5.1  ѿ  

1  ᵝ ᴆȁ ȁ

̕ 

2  ᵝ ҍ ȁ ῤ ᶏ ̆ № Ȃ№

ᵝ ̆ ת ȁ ᴆȁ Ȃ ӎᶏ

̆ ҍ ᵬ ̆ ῒ ̕ 

3  ᵝ ת ȁ ‰̕ 

4  ᵝ ҙ ῏ Ȃ 

13.5.2  ‰ ῀  

1  ‰ ῀ ԍ ȁ ȁ ȁ ȁῃ ̕ 

2  ‰ ῀ ῃ ῤ ҩ≢ ῤץ 1m͘2m ̆ ̆

15cm̕  

3  ῀ ῀ Ҭ 15cm ̆ ῀ 10cm ₯ ̆ ῀ 30cm ₯ ҹ ‰

῀ ₯ NȂ ₯ 50₯̆ ῀ 30cm ̆ 50₯ ῀ ̆ Ҋ

ԍ 30cm ‰ ῀ ₯ N̆ ̕ 

 
S

N
D
³=

50
30                                           ̂13.5.2̃  

Ҭ   ȹSðð50₯ ῀ ̂cm̃ Ȃ  

4 ‰ ῀ Ҋ↓ῤ ̔ 

1) ‰ ῀ N ╩ ҉ Ӟ̆ └ ‰ ῀₯ N ҍ

῏ Ȃ № ₯ ṿ ̆ ╧ ṿ̕ 

2) N ṿ ḱ ᵥḱ ̆ ῏ ῏ ΐᵣ ’

Ȃ 

13.5.3  ꜚⱬ  

1  ꜚⱬ Ȃ ꜚⱬ ԍѿ

Ȃ ꜚⱬ ꜚⱬ ԍ ̂ ȁ̃ ̂ ȁ̃

Ȃ  

2  ꜚⱬ ҍῒ ᶏ Ȃ  

3  ꜚⱬ └ꜚ ₯ ҍ ꜚ ῀ ⱬҍ ̆ ⱬ № ̆Ҍ

ᶏ ₯ ᵬ₮ ᴇȂ 

4  ꜚⱬ Ҋ↓ῤ ̔  
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1) ꜚⱬ └ ₯ ҍ ῀ ῏ ̕ 

2) № ῀ ṿ ̆ ╧ ҳ ῤץ ṿȁ ╠ ῤ

ṿ̕ 

3) № ῀ ṿ̆ ⱴ № ῀ ṿ

Ȃ 

13.5.4   

1  ԍ ȁ ȁ ȁ ȁ ȁ ̕ 

ף  2 ᵝ ̆ ѿ ῤ̆

Ҍ ԍ 1m̕  

3  Ҭ ̆ ȁ ȁ

ȁ⃰ ȁ ⱬ ῏ ̕ ╠ ᶃ ȁ‖

ȁ℗╝ ̕ 

4 Ḡ ̆ ҍ , ̕ 

5 ⱴ ҳ ⱬ 1/5͘ 1/7 ⱬ 1/10͘ 1/12̆ Ҍ ᵀҳ ⱬ

ⱬ ̆ 13.5.4 ⱴ Ȃ∆ ⱴ ṿ̆ ̆ ᵬ Ῥⱴ ̆

Ῥⱴ ̕ 

13. 5.4 ꜘ  

 ⱴ ̂kPã  

ȁ ȁ ȁ  Ò15 

ȁ  15͘ 25 

͘ ȁҬ  25͘ 50 

ȁ  50͘ 150 

ῃȁ ȁ  100͘ 600 

̔ҹ P-V ҉ ⱬ p0̆ l-2 ⱴ ⁞ ⱴȂ 

6  ⱬ Ḡ ̆ ȁ ҹ 3min̆ ῃȁ

ҹ 1minȂ 1min ̆ⱴ 15sȁ30sȁ60s ̕ 3min ̆ⱴ 15sȁ30sȁ60sȁ

120sȁ180s ̕ 

7  Ҋ↓ῤ ̔  

1) ⱬ ᵣ №≢ ⱬ ᵣ ḱ ̆ └ ⱬҍᵣ

̆ ᵬ ̕  

2) ⱬҍᵣ ̆ ∆ ⱬȁҳ ⱬ ⱬ̕ 

3) ⱬҍᵣ 13.5.4-3 ̔ 

( )
V

pVV
VE

f

cm
D

D
öö
÷

õ
ææ
ç

å +
++=

2
12

0
m          ̂13.5.4-1̃ 

  Ҭ Eṁ ( kPa)̕ 

       ɛ̇ ( 0.27̆ 0.30̆ 0.35̆ 0.38̆ 0.42)̕ 



 

 46 

       Vċ ∆ ᵣ ( cm
3)̕ 

   V0̇ҍ∆ ⱬ p0 ᵣ ( cm
3)̕ 

   Vḟҍҳ ⱬ pf ᵣ ( cm
3)̕ 

   ȹp/ȹV̇ ( kPa/cm
3)̕ 

13.5.5  ⱬ  

1  ⱬ ԍ ȁѿ ȁ ȁ Ȃ ⱬ

ȁ ⱬ ȁ ̆ №≢ ῀ ⱬ

( ps)ȁ ⱬ( qc)ȁᶷ ⱬ( fs) ῀ ⱬ( u)̕ 

2  ῀ ̆ Ῥ ῀ ̆

̕  

3  ҉ Ḡ ᵝҌ ꜚ ̆ ҉ץ ᵝ ⱴ Ȃ 

4  ⱬ ̆ ԊᾢẠ ̕

̆ Ả ῀ Ҍ ṿ̆ῒ └̕ 

5  ⱬ Ҋ↓ῤ ̔  

1) └ ῀ ⱬҍ ȁ ⱬҍ ȁᶷ ⱬҍ ȁᶷ ⱬҍ

ⱬӊ ҍ ȁ ⱬҍ ץ ⱬ ̕ 

2) ῀ ̆ ⅞№ Ȃ ⱬ

῏ ‰ṿ̕  

3) ⱬ ̆ ≠ ̆ ⱬ № ̆ᵀ ȁ ᵀ

ⱬ ̆ ᵀ Ȃ  

13.5.6   

1  Ȃ ԍ ̕

ԍ Ҋ ᵝץҊ ̕ 

2  ↨ ᵣ ̆

Ҍ ԍ 0.25ϒ̆ Ҍ ԍ 0.5ϒ̕ Ҍ ԍ

0.07ϒ̕ №≢ 0.160m 0.252m̕  

3  K30 ̆ 0.305m ⱴ ̆

Kx Kv̕ 

4  ῤ ̆ Ҍ ̆ ף

̆ ̆ Ҍ ̕ 

5  Ҍ ԍ ҈Ṑ̕ Ԛ

ᾧ ꜚ̆Ḡ ῒ ̕ ῀ ̆ └῀ ̆ ѿ Ҋ῀ѿҩ

ᵬ̆⁞ ꜚ̕ 

6  ⱴ № ( )̕ ̆

№ ⱴ ( ) ̕ⱴ 10 ̕ Ҍ ᵀ ̆

13.5.6-1 ṿ̕ 

13.5.6 - 1 ẅ 
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 ̂kPã  

ȁ ȁ  <15 

ȁ ȁ  15͘ 25 

ȁҬ  25͘ 50 

ȁ  50͘ 100 

ȁ  100͘ 200 

 

7  ᶫ ̆ ῒ ᵝ ̆ Ҭ Ҋ

̆ 2.0Ṑ ῤ ȁ ̕ 

8  ҍ ̔ 

1) № ̆ └ ( p)ҍ ( s) ̆ └ Ҋ ( s)

ҍ ( t) ( lgt) Ȃ p-s ̆ s-lgt ,

ᶛ ⱬ ⱬ̕ 

2) p-s ̆ 13.5.6-2 ԍ ѿ ṿ( s/d s/b̆ d bҹ

) ⱬ ⱬ ṿ̆ᵖῒṿҌ ԍ ⱴ ѿ ̕ 

13.5.6 - 2 ẅЃs/d s/bЄ 

   

       Ҭ   

s/d s/b 0.020 0.016 0.014 0.012 0.010 0.020 0.015 0.010 

      

   Ҭ       

s/d s/b 0.020 0.016 0.012 0.008     

̔ ԍ ͘ ȁ ͘ῃ ̆ s/d s/b=0.001͘

0.002 ⱬҹ ⱬ ṿȂ 

3) p-s ∆ ̆ ׃

13.5.6-1 ̔ 

( )
s

pd
IE 2

00 1 m-=                       (13.5.6-1) 

Ҭ   I0ðð↨ ̆ 0.785̕ 0.886̕  

  ɛðð 13.5.4 ̕ 

       dðð ( m)̕ 

       pððp-s ⱬ( kPa)̕ 

       sððҍ p ( mm)Ȃ 

4) K ҹ 0.305m ̂13.5.6-2̃ ̔ 

s

p
KV =                   ( 13.5.6-2)  

Ҭ  KVðð ( MPa/m)̕ 

      Pðð ⱬ( MPa)̕ 

 sðð ( m)Ȃ 

9  ⱬ ṿ Ҋ↓ :  
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1) ѿ ⱴ Ҍ ԍ 3ҩ̕ 

2) ⱬ ṿ Ҍ ԍῒ ṿ 30% ̆ ṿᵬҹῒᶏ ṿ̕

ԍῒ ṿ 30% ̆ ȁ№ ₮ ṿ ̆ ╧ ‰↕ ᾟ

╧ ṿȂ 

13.5.7  ᶷ  

1  ᶷ ԍ ȁѿ ȁ ͘ ȂҺ ԍ∞≢ ̆

̆ ȁ ᶷ ⱬ ̕ 

2  ᶷ ף ̆ ѿ ҹ 0.5m̕  

3  ᶷ ̔  

1) ╠ ̆ ╠ ṿҹḱ ṿ̕ ‰ҹ̔ 

0.05mm ṿȹA=5͘25kPa̕  

1.10mm ṿȹB=10͘110kPa̕  

2) ̆ ץ ⱬ ῀ Ҭ̆ ῀ ҹ 2cm/s̕ Ḡ ̕ 

3) ⌠ ̆ ⱴ ⁞ 0.05mmȁ1.10mm ⌠ 0.05mm 

ⱬ AȁBȁC ṿ̕ 

4) ᶷ ̆ ̆ 1minȁ2minȁ4min ȁ8min ȁ

15min ȁ30min ȁ90min ץ 90min ѿ ̆ Ȃ 

4  ᶷ Ҋ↓ῤ ̔ 

1) ↨ ḱ ̔ 

    ( ) ( )BzBAzAp mm D---D+-= 05.005.10            ̂13.5.7-1̃ 

BzBp m D--=1                                      ̂13.5.7-2̃ 

   AzCp m D+-=2                                      ̂13.5.7-3̃ 

    Ҭ  p0ðð Ҭ ӊ╠ ⱬ( kPa)̕ 

p1ðð 1.10mm ⱬ( kPa)̕ 

p2ðð ⌠ 0.05mm ⱬ( kPa)̕ 

zmðð ╠ ⱬ ∆ ( kPa)Ȃ 

2) p0ȁp1 p2 Ҋ↓ ̔ 

 ( )017.34 ppED -=                                          ̂13.5.7-4̃ 

 ( ) VOD upK s/00 -=                                                                    ̂13.5.7-5̃ 

 ( )( )0001 / upppI D --=                                     ̂13.5.7-6̃ 

   ( )( )0002 / upupUD --=                                     ̂13.5.7-7̃ 

Ҭ EDððᶷ ( kPa)̕ 

  KDððᶷ ⱬ ̕ 

  IDððᶷ ̕ 

  UDððᶷ ̕ 

  u0ðð ⱬ( kPa)̕ 

  ůvoðð ҉ ⱬ( kPa)Ȃ 

3) └ EDȁIDȁKD UDҍ ῏ Ȃ 
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13.5.8  ◄℗  

1  ◄℗ ԍ ̕ 

2  ҹ 1m̆ ⱬ ̕ 

3  ῀ Ҍ ԍ 3͘5 Ṑ̕ ῀ ̆

2͘3min̆ ̕ ◄℗ ( 1 ͘2 ) /10s̆ ṿ

1min̕ ṿ ṿ ̆ ꜚ 6 ̆ Ҍ ◄ ̕ 

4  ◄℗ Ҋ↓ῤ ̔  

1) Ҍ ◄ ṿȁ ᵩṿ ̕  

2) └Ҍ ◄ ṿ ᵩṿ ̕  

3) ᴆ ̆ Ҍ ◄ ḱ Ȃ  

5  Cu Cu´̆ 13.5.8 St̔ 

St = Cu / Cu´                    ̂13.5.8̃  

13.5.9   

1  ԍ ᵣ ȁ◄℗ ≠ ̆ ᴋⱵ

ȁ ̕  

2  Ҋ↓ ̔   

1) ̕   

2) ҈№ ῤ ̆ ̕   

3) ῤ ̕  

4)  ̆ 1m͘2mȂ ᵝ ⱴ ̆ Ҋ ҉ Ȃ 

3  Ҋ↓ ̔ 

1) 2ҩ 3ҩ ̆ғ ѿ ̆ ҹ 3m͘5m̆

ҹ 8m͘15m̕  

2) ̆ Ҋ ̆ ҍ ̕ 

3) ԍ 15m ̆ ̆ ҹ 1m̆

ѿ ẁ ҍ ᵝ̕ 

4) ҹ 1m͘2m̆ ҈№ ᴰ ̆ ѿ ◄℗ ̆ ₯

̆ ԑ ҍ ̆ ̆ ◄℗ ∆ Ȃ 

4  ̆ ᵞ ̆ ᴆ סּ

Ȃ 

5  Ҋ↓ ̔ 

1) ȁ ≢ȁ∞ ̕  

2) ᶫ № ꜚⱬ ̕ 

3) ≠ ᵣ ҍ № ̆ ̆ ᵀ

ᵣ ̆ ᴇ Ȃ 

6  Ҋ↓ῤ ̔  

1) ҉ ≢ ѿҩ◄℗ ∆ ̆ ↓╩ ̕  

2) ◄℗ ᴰ ̆ ҍ◄℗ ̕  
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3) ◄℗ ȁ ȁ ꜚ↨ ̕  

4) ᶫ ȁ Ȃ 

7  ꜚ◄℗ Gd ꜚ Ed ̂13.5.9-1̆13.5.9-2̃ ̔ 
2

sd VG Ö=r
                              ̂13.5.9-1̃ 

2)1(2 sdd VE Ö+= rm                        ̂13.5.9-2̃ 

Ҭ  
dm
ðð ̕ 

      rðð ̆̂ g/gr= ̆gҹ ̆ gҹ ⱬⱴ ̃̕  

      Vsðð◄℗ ̂m/s̃ Ȃ 

13.5.10  

1  Һ ԍ Ҋѿ ῤ ̆ҹ ᶫ ᶭ ̕

ȁ ῀ ȁ ᴰ Ҍ ᵣ ̕  

2  ᴰ ҹ- 20Ņ͘100Ņ̆ Ҍ ԍ¤0.5Ņ̆ Ҍ ԍ 3 ̆

ᴰ ᶏת ╠ ̕ 

3  ȁ Ȃ ҩ Ҋ ̆

҉Ҋ ѿṐ ғҌ ԍ 3 ̕ ̆ ‟

ᵝ ̕ 

4  ̔ 

1) Ҭ ̆ Ҋ ᵝ Ҍ ԍ24 ̆ ̆ Ҋ ᵝ

Ҍ ԍ5 ̕ 

2) 8 ῤ ̆ң Ҍ 0.5Ņ̕ 

3) ̆Ḡ ̆ Ȃ 

5  ῀ ̆ ᴰ ῀ Ҍ ԍ 3͘5 Ṑ̕ ῀

̆ 5͘10min̆ ̕ 

Ҋῤץ  6 ̔ 

1) ╠ ȁ ȁ ȁ ץ ᾣ ’̆ Ҋ ᵝ̕ 

2) └ ̆ Ҍ ȁ ȁ ȁ ⱬ ̂

ȁ ̃ ’̕ 

3) Ҍ ᴆҊ ̆ Ȃ 

13.5.11  

1  ԍ ᵣ ȁ Ȃ 

2  ̔ 

1) ᵣ ̆ ȁ ῤ ̕ 

2) ᶫ Ҍ ԍ 3Ṑ̕ 

3) ң ҉ץ ̆ ѿ ԍ ̕ 

4) ᵣ Ԛ ῤ Ȃ 

Ҋῤץ  3 ̔ 

1) ̆ ṿ̕ 
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2) ѿ ῤ ṿ̕ 

13.5.12  

1 ԍ ȁ ̕ 

2 ѿ Ҭ ̆ ̆ ᾧῒז ̕ 

3 ҈ ̆ Ҋ ᵝ ῒ̆ᵩ 2 Ҋ ṿ№≢ҹ

Ҋ ṿ 1/3 2/3̕ 

4 ᵝ ѿ ת ̆ ҹ ̆ ҹ ̕ 

5 ҍ ῏ ꜚ ᵝҍ ῏ ̆ ѿ ῤ ꜚ̆ ҉ Ҋ

̆ל ҹ ̕ 

6 ᵝ ̔ ̂ ̃ ȁ ҹ 8h̆ Ҭ ȁ ҹ 16h̆

̂ ̃ҹ 24h̕  

7 ᵝ̕ 

8 Ҋ↓ῤ ̔ 

1̃ ᵝȁ ҍ ̕ 

2̃Q~f(s) ȁq~f(s) ̕ 

3̃ ᵝ ̕ 

4̃ Ԛ ץ ̕ 

5̃ Ȃ 

13.5.13  

1 ԍ ̆ ᵝ ̕ 

2 ̆ ̆ ᵝ̆

⅞№ ̆ ⱬȁ ⱬ ⱬ ̆ └ ⱬҍ ῀ ῏ ̆

ȁ ̆ p- Q ̕ 

3 Ҋ↓ ̔ 

1) └ p- Q ̆ ̕ 

2) ҈ ⱬṿ(p 3) ṿ(Q3) Ҋ ̔ 

3

3

pL

Q
q

Ö
=                    (13.5.13-1) 

Ҭ̔qðð (Lu)̕ 

   Lðð (m)̕  

  Q3ðð ҈ (L/min)̕ 

  p3ðð ҈ ⱬ(MPa)̕  

3) ᵝԍ Ҋ ᵝץҊ̆ (q̖10Lu)ȁp- Q ҹ ̆ Ҋ ᵣ

̔ 

0

ln
2 r

L

HL

Q
k

p
=                (13.5.13-2) 

Ҭ kðð ᵣ (m/d)̕  

  Qðð ῀ (m
3
/d)̕  



 

 52 

     Hðð (m)̕  

     r0ðð (m)Ȃ 

13.5.14   

1 ԍ ᵝ ̆ҌḂԍ ȁ ̆ ̕ 

2 ̕ 

3 Ạ ̕ 

4 Ҋ↓ῤ ̔ 

1)  └ Q-t ̕ 

2)  └ Ԛ ̕ 

3)  Ȃ 
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14  Ὺ  
14.1  ҅  

14.1.1  ῤ Ȃ ⱬ

ᴆ ’̆ ȁ Ҍ ץ ֟ ᵣҍ

҉ ≢ȂҺ ȁ ȁ 14.1.1̆ ̆

└ Ғ Ȃ 

14.1.1                Ὺ ɻ ғ           

 

№  

 

≢ 
 Һ   

  
  

  
 

 

ȁ ȁ  wȁ ɟȁ Gs  

 
wLȁ wPȁ IP 

IL 
№ ̆∞  

№  

( ȁ )  

Ҍ Cuȁ Ccȁ 

Mc 
№ ̆  

ⱬ

 

◄ ◄ ῤ űqȁ ⱬcq 

ⱴ ̆

ԍ ԍ1.0×10-6cm/sғ

 

◄ ◄ ῤ űcqȁ ⱬccq 
ⱬ ̆

 

 e-p ȁ Ŭȁ Es  

  
  

  
 

 

 

 

 

 Om №  

  
 kvȁkh ᴇ 

 k ᴇ 

ⱬ  
  

  
 

҈

 

UU ῤ űuuȁ ⱬcuu 

̆ ᴆ

̕ ⱬ ̕

Ҋ  

CU 
ῤ űôȁ ⱬcô

ⱬῤ űcuȁ ⱬ ⱬccu 

̆ ҉

̆  

ᶷ  quȁqu,ȁ St  

ᶷ ⱬ  ᶷ ⱬ K0 
Ҭ ⱬҍ ῏ ̆ ᶷ

ⱬ  

 KhȁKv 
- ԑᵬ ѿ̆

/  

ᴡ  ҉ᴡ Ŭcȁ Ҋᴡ Ŭm 
̆ ̆ ԍ

ԍ5mm ₀  

 

e͘ logp ȁᾢ ⱬȁ

OCRȁ Ccȁ Csȁ

Ec 

ⱬ ᴇ̆ ⱬ

 

Cv Chȁ Cae  

ꜚⱬ 

 

ꜚ҈  

ꜚ ◄ 

ꜚ ( Cd űd)ȁꜚ Ed̆ꜚ

ɚ № ̆ ∞≢ 

῍  ꜚ◄℗ Gd̆ꜚ ɚ 

14.1.2  ȁ ȁ ҩȁ Ȃ  

14.1.3  └ ȁ ᵬ ᶏ ת ‰ȇ ‰Ȉ
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( GB/T50123)ȁȇ ᵣ ‰Ȉ( GB/T50266) ȇ ת ᴆȈ

( GB/T15406) ῏ Ȃ 

14.2   

14.2.1  ң ̆ ҈ҩ҉ץ Ȃ 

14.2.2  ₴ ̆ ѿ ң ҉ץ ṿ̆

ѿ ҈ ҉ץ ṿȂ ₴└ ̆ Ȃ 

14.2.3  ȁ 76g ת (Ҋ ҹ10mm)

̆ ҉ Ȃ 

14.2.4  ̆ Ȃ 

14.2.5  № ̆ ԍ0.075mm ̆ ԍ0.075mm

( 4% ΈẒ ᵬҹ№ ╕)Ȃ Ҭ ԍ0.5% Ȃ 

14.2.6  ԍ ̆ ԍ ̆ ҈ ̆҉ץ

҈ҩ Ҍ ԍ2×10
-n ṿ̆ ᵞ ̆

CvȁCh̆ kvȁkhȂ 

14.2.7  ̆ ╠ 65Ņ͘70Ņ ῤ

̆ ԍ ῤ‛ ̆ ῒ ̆‰ 0.001g̕ ԍ ῤ̆ 550Ņ

Ҋ ̆ ԍ ῤ‛ ̆ ῒ ̆‰ 0.001gȂ 

14.3  Ⱶ  

14.3.1  Ҋ↓ ̔ 

1  ⱴ ̆ ѿ ⱬ ҹ 50kPa̕ ԍ ̆ ѿ ⱬ ҹ 25kPaȂⱴ

Ҍ ԍ 1̆ ѿ ⱬ ԍ ⱬҍ ⱴ ⱬӊ ̕ ᶫ 100͘

200kPa ⱬ ̆ e-p ⱬҊ Ȃ 

2  ̆ ⱬ ԍ ԍ 400kPa ̆ ̆ ԍ 400kPa

̕ 

3  ⱴ ̆ ̆ῒ ⱬ ⱴ ⱴ

̆ ̆ Ҋ↓Ὲ ̔ 

Ec = 1

0

1 e

a

+
                          ( 14.3.1-1)  

Ҭ̔Ec ĺĺ ( kPa)̕ 

e1ĺĺ Ῥⱴ ̕ 

0a ĺĺ ( kPa
-1)̕ 0a ҹ 

0a = 

1c

e

p p

¡D

-
                        ( 14.3.1-2)  

Ҭ̔pcĺĺ ╠ ⱬ ╠ ⱬ( kPa)̕ 

p0ĺĺ ⱬ ⱬ( kPa)̕ 

e¡D ĺĺ Ῥ ҉ ԍ ⱬ׆ p1⌠ pc Ȃ 

4  ̆ ⱬ ⱬҍ ⱴ
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ⱬӊ ̕ 

5  ̆ ⱬ ⱬҍ ⱴ ⱬӊ Ȃ 

14.3.2  ᾢ ⱬ Ҋ↓ ̔ 

1  I ̕ 

2  ⱴ ̆ ѿ ⱬṿ 12.5kPă Ҍ ԍ 1( ᾢ ⱬ ⁞

)̆ ⱴ ⱬ ᶏ e-lg p Ҋ ₮ ̕ 

3  ⱴ ‰ ҹ 24h̆ ԍ 0.005mm̆ Ӟ 2h ⱴ ̆

̕ 

4  ԍ ᾢ ⱬ ̆ ѿ ⱬ ̆ ѿ

ԋ ⱬ ̕ ̕ 

5  ( C ) ᾢ ⱬ pc̕ 

6  ᶫ pcȁCcȁCsṿ e-log p Ȃ 

14.3.3  ◄℗  

◄ ◄ ԍѿ ȁ ȁ ̆ Ҋ↓ ̔ 

1  ᴆ ̕ 

2  ⱬ̆ ѿ ⱬ ⱬ̆ ⱬ ⱬҍ

ⱴ ⱬӊ ̕ 

3  № ⱴ Ҍ ԍ 0.5h̆ ԍ Ҍ ԍ 1h̕  

4  ◄ ◄ ץ) ⱴ ѿ )̆ ԍ Ҍ ԍ 6h̆ ԍ

Ҍ ԍ 4h̕  

5  ◄ cȁűṿ ԋӗ └ ◄ ҍ ⱬ῏ ̆ ◄

ҩ ӊ Ȃ 

14.3.4  ҈ Ҋ↓ ̔ 

1  ⱴ ȁ ᴆ Ὲ ̆ ҍ ᵣ ⱬ ’ ѿ Ȃ

ⱴ ȁ ᴆ Ҍ Ҍ ( UU) ̆ ̆

ⱬ Ῥ ̕ ⱴ ȁ ᴆ ȁ ̆

Ҍ ( CU) ̆ ᶫ ⱬ ̆ ⱬ̕ 

2  I ̆ Ҍ ԍ 108mm̆ ץ └ Ҍ ԍ 3ҩ

̕ 

3  ̕ 

4  ⱬ BṿҌ ԍ 0.95̆ ‰ ⱬ 95%

 ̕҉ץ

5  ҈ ᶫ ῒ Ȃ 

14.3.5  ῤ ҈ Ȃ 

14.3.6  ᶷ ⱬ ҙ ‰ȇ Ȉ( SL237) Ȃ 

14.3.7  ᶷ ᶷ ̆ ᶷ

̆ ᶫ Ȃ 

14.3.8  ҹ ‟ ̆ Ȃ ̆
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ȁ Ȃ 

14.3.9  ‟ Ҭ ֲ ‟ ⱬ ҙ ‰ȇֲ ‟ ⱬ Ȉ

( MT/T 593) Ȃ 

14.4  ꜠Ⱶ  

14.4.1  ꜚⱬ ̆ ꜚ҈ ȁꜚ ◄ȁꜚ ◄ ῍ ̔ 

1  ҹ10
-4͘10

-1 ῤ ꜚ ̆ ꜚ҈ ȁꜚ ◄ ꜚ ◄ ̕ 

2  ҹ10
-6͘10

-3 ῤ ꜚ ̆ ῍ ̕ 

3  ҹ ꜚⱬ № ꜚ ̆ ꜚ҈ ̕ 

4  ⱬ ∞≢ ȁ ̆ ꜚ҈ ȁꜚ ◄

ꜚ ◄ ̕ 

5  ↨ ∞≢ ȁ ◄ ̆

῍ Ȃ 

14.4.2  ꜚⱬ Ҍ ᶫҊ↓ ̔ 

1  ꜚⱬ ̔ꜚ ȁꜚ◄℗ ȁ ȁꜚ ȁ ȁꜚ cȁűṿȁ

ȁ Ȃ 

2  ᶫꜚ ҍꜚ ῏ ȁ ҍꜚ ῏ ̕ 

3  ᶫҌ ⱬҊ ꜚ◄ ⱬҍ ῏ ̕ 

4  ᶫҌ ⱬҊ ⱬҍ ῏ Ȃ 

14.5   

14.5.1  ΐ ף ̆ Ҋ↓ ̔ 

1  ᵣ ԍ ̆ ҹ 50mm͘ 70mm̆ ҹ 70 mm͘ 100mm̕ ᵣ

ԍ ̆ ⱴ 50mm͘ 70mm ̆ ⱴ 70mm͘ 100mm̕  

2  ҹ 3 ͘6 ̕ 

3  ѿ Ҍ ԍ 2:1 ̆ ⌠ 2:1 ̆Ӟ 1:1 ̆ᵖ

Ҭ , ῒ ҹ 3 ͘6 ̕ 

4  ◄ ҹ 5cm̆ 1:1̆ ◄ Ҍ ԍ 5 ̆ ◄ Ҍ

ԍ 9 ̕ ◄ ₀ ҍ ◄ ҹ 20mm͘ 30mm ᵣ̆ Ғ

└ ̆ Ҍ ԍ 5 ̕ 

5  ѿ Ҍ ԍ 3:1 ̆ ⌠ 3:1 ̆Ӟ 2:1 ̆

3 ͘6 ̕ 

6  ̆ ׆ ȁּס Ҭ ̆ ᴆ Ҍ

ԍ 1:1̆ ⱴ ң ҹ 30 mm͘ 50mm̆ ᴆ ҹ 5ҩ͘10ҩ̆Ҍ ↕ ᴆ

ҹ 15ҩ͘20ҩ̕ 

7  ᴆ ѿ Ҍ ԍ 100mm̆ ᴆ̆ ⱬ ╠

Ȃ 

ף  14.5.2 Ȃ 

14.5.3  №≢ ȁ ȁ Ҋ ̆ ȁ

Ҋ Ȃ 

14.5.4  ◄ ȁ Ȃ 
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14.5.5  ҉ ⱴѿ ̆ᶏ ̆

Ȃ 

14.5.6  ⱬ ̆ Ȃ 
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15  ⅎ ᴍ שּ  

 
15.1  ҅  

15.1.1  № ᴇ ȁ ҍ ȁּס ȁ ҉̆ סּ

ȁּס ȁ ȁ Ȃ № ᴇ ΐ ȁ ȁ

Ȃ 

15.1.2  № ᴇ ᶭ ‰ №̆ ᴇ ῤ ‰

Ȃ ᾟ№ ῤ Ȃ 

15.1.3  № ᴇ № ҉ № Ȃ ֜ ᵣ ȁ

№ ̕ ᴆ ȁ ̆ ᵬ № Ȃ 

סּ  15.1.4 ̆ ̆ῤ ̆ ̆ ȁ ȁ ᴆԑ ̕

ȁ ȁ ȁ ᵝ ῏ ‰ Ȃ 

סּ  15.1.5 ѿ ᾝ⅞№ȁ № ȁ № ‰ҍף Ȃ 

סּ  15.1.6 Ҭ № ᴇ̆ ᾟ№ȁ ̆ ȁ Ȃ

№ ҍ ȇ סּ Ȉ̂ GB50021̃ ῏ Ȃ 

סּ  15.1.7 └ ∆̆ סּ סּ

└ ᾝȁ └̆ סּ סּ ȁ ȁ

ȁẢ №≢ └Ȃ 

סּ  15.1.8 Ҭ ȁ ᶛ F Ȃ 

שּ  15.2 ⅎ ғ ᴍ 

סּ  15.2.1 Ҭ № ᴇҍ ̆ Ҋ↓ῤ ̔ 

1  ȁ ᴇ̕ 

2  № ȁ Ҋ № ȁ № ̆ ̕ 

3  ҍ № ᴇ̕ 

4  ȁ ⱬ № ̆ ̕  

5  ᴇҌ ᵬ ̆ ₮ ̕ ԍ ԍ

6 ̆ ⅞№ ≢̆ ᴇ ̕ ̆

₮ ῏ ̕ 

6  ҍ ԑ ̕ 

7  Ҋ ⱬȁ ᵬ № ̆ ₀ ᴇ

Ȃ 

15.2.2  № ᴇҊ↓ῤ ̔ 

1  № ȁ ̆ ₮ ̕ 

2  ȁ ᴇ̆ ȁ ⱬ ⱬ̆ Ҋ

ᴇ̕ 

3  ᵝ ᵣҬ ȁ № ῒ ȁ ̕ 

4  № ȁ ᵝ ̆ ᴇ ȁ ȁ ̕ 
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5  № Ҋ ȁ ȁSMW ȁ Ҭ ₮

ץ̆ ȁ ̂ ̃ ̆ ₮ Ȃ 

15.2.3  № ᴇҊ↓ῤ ̔ 

1  Ҋ ̆ ᴇ ̆ № ̆ ₮ ȁ

ȁ ╠ ̕№ ᴇ ᴀ ңᶷ ̆ ₮  ̕

2  № ҉̆ ₮ ᵝ̕ 

3  № Ҍ ᵬ ’̆ ₮ ₮ ȁῳ ȁ ȁ ȁ

̆ ₮ ⱴ ̕ 

4  ȁ ȁ ȁ № ̆

₮ Ḡ ̕ 

5  № ֟ ̆ ₮ Ȃ 

15.2.4  № ᴇҊ↓ῤ ̔ 

1  ⱬ ̆ ₮ ̕ 

2  ᶫ ⱬȁ ⱬȁ ̆ ȁ ̂RQDṿ̃

῏ ̕ 

3  № ȁ ᵬԚ ᵝ ᴆ̆ ₮ ̕ 

4  № Ҍ Ҍ≠ ̆ ₮ ̕ 

5  ᴇ ᴆץ ȁ ᵣ ̕ 

6  ₮ Ҍ Ҭ ̕ 

7 № ᵣ ̆ ᴇ ̆ ₮

Ȃ 

15.2.5  № ᴇҊ↓ῤ ̔ 

1  ᶫ ̂ ̃ ⱬ ̆ᵀ ̂ ̃ ⱬȂ 

2  ⱬ ̆ ₮ ̂ ̃ ȁ῀ Ȃ 

3  № ̂ ̃ ⱬ Ҍ ᵬ ̆ ₮ Ȃ 

15.2.6  ȁ № ᴇ̆ ȇ סּ Ȉ

̂DB33/T1065̃ ῏ Ȃ 

15.2.7  № ᴇ Ҋ↓ῤ ̔ 

1  ȁ ᵣ ᵝ ̆

̂ ̃ Ҋ ̕ 

2  Ҋ ᵝ ̆₮ ̆ ȁ ȁ ȁ

’̆ ₮ ̕ 

3  ᴇ Ҭ̆ ȁ ̆ ₮  ̕

15.2.8  № ᴇ ȁ ȁ ҍ ῒ ꜚ

֜ ̆ ₮ Ḡ Ȃ 

שּ  15.3  

סּ  15.3.1 Ҋ↓ ̔ 

סּ  1 ΐ ȁ ̕ 
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2  ȁ ᵝ Ҍ ֜ ᵝּס ԑ ≠ ȁḠ ѿ סּ̕

Ҭ ѿῃ ᾝȁ ҍ № ȁ № ⅞№ ‰̕ 

סּ  3 ᶛ ̆ ҉ ȁ ᵝȁ ᵝȁ ȁ ̕ 

סּ  4 ⌠ ҉Ạ ╩ ̆ ȁ ╩ ̕ 

5  ȁ ֜ ᵝ Ȃ 

סּ⅞  15.3.2 ҍ סּ 15.3.1 ̆ Ҋ↓ ̔ 

1  ᶫ ȁ ȁ ȁ ̆ ᶫ ȁ ȁ

̕ 

סּ  2 № ̆∆ ⅞№ ᾝ № ̆ ᴇ

̕ 

3  ∆ № ᴇ Ҍ ᵬ ȁ ̆ҹ

└ ⅞ҍ ᶫ ᶭ ̕ 

4  ңҩ ңҩ҉ץ ȁ ᵝ ȁ ̆ ׆ ȁ ȁ

№ ᴇ̆ ₮ ̕ 

5  ₮∆ סּ ᵬ Ȃ 

15.3.3  ∆ סּ 15.3.1 ̆ Ҋ↓ ̔  

1  ᶫ ȁ ȁ ȁ ȁ ̆ Ҍ ᵬ

̆ ᴇ ̕ 

2  ᴇ ̕ 

3  Ҍ ᵬ ȁ № ҍ ̆№ ᴇῒ ̆ ₮

̕ 

4  ∆ ⅞ № ̆ ∆ ᴇ̆ ₮ ṿ̕  

5  ∆ Ҋ ȁ ȁ ᴆ̆ № ̆ ᵝꜚ ̆

∆ ᴇ Ҋ ᵬ ҍ ̕ 

6  ̆∆ № ᴇ ҍ ԑ ̆ ₮

̕ 

7  ᵝ ȁ ȁ ₮ ̕ 

8  ₮ סּ ᵬ Ȃ 

סּ  15.3.4 15.3.1 ̆ Ҋ↓ ̔  

1  ᶫ ȁ ȁ ȁ ̆№ ᶫ ȁ ҍ ̕ 

2  № ᴇ ȁ Ȃ ԍ ԍ 6 ̆ ⅞№

≢̆ ᴇ ̕ 

3  ᶫ Ҋ ᵝȁ ȁꜚ ̆ ᴇ Ҋ ᵬ ₀

̕ 

4  ⅞№ Ҋ ≢ ̆ № ᴇ ̕ 

5  № ȁ ȁ ȁ Ҭ ̆ ᴆ ̆

₮ ȁ ȁ ȁ Ҋ └ȁ ⱴ ȁҌ ̕  

6  ̆№ ᴇ ҍ ԑ ̆ ₮Ḡ
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̕ 

7  Ҭ ֟ ̆ ₮ ̕ 

8  Ҍ ₮ Ȃ 

שּ  15.4 Ὺ  

סּ  15.4.1 №ȁ ȁ ᴆ̆ ᵬҹ ᴆȂ 

סּ  15.4.2 № Ҋ↓ῤ ̔ 

סּ  1 ᴋⱵᶭ ȁ ’ȁּס ҍ ȁּס ȁּס ҍ ‰ȁ ᵬ

̕ 

2  ȁ ȁ ȁ ȁ ’̕ 

סּ  3 ᴆ ̆ Ҋ ’ ̕ 

4  ̆ № ȁ № ̆ ⱬ ȁ ȁ

№ ̕ 

5  Ҋ ȁ ȁ ȁ ȁ ᴆȁ Ҋ ᵝ ȁ ᴇ̆

̕ 

6  Ҍ ᵬ ȁ ᴇ̕ 

7  ȁ ≢ȁ ȁ ∞≢̕ 

8  ᴇ̕ 

9  ᴇ̕ 

10  ᴆ№ ԑ ᴇ̆ Ḡ ̕ 

11  ᴇ̆ ₮ ̕ 

12  ȁ Ҭ ₮ ̆ ₮ ̕ 

סּ  15.4.3 Ҋ↓ῤ ̔ 

סּ  1 Һ ѿ ̕ 

2  ⱬ ṿ ̕ 

3  ᵝ ̕ 

4  ̕ 

5  ̕ 

6 № ̕  

7  ̕ 

8 ῒז ῏№ Ȃ 

סּ  15.4.4 ᴆ Ҋ↓ῤ ̔ 

סּ  1 ᵝ ̕ 

2  ȁ ̂╩̃ ̕ 

3  ̆ ̕ 

4  ᵝ ̕ 

5  ̕ 

6  ᶫ ȁ ȁ № ȁ ṿ ̕ 

7  ῒז ῏ ᴆȂ 
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שּ  16 ┼ 

 
16.1  ҅  

סּ  16.1.1 ȇ ֜ Ҋ Ȉ̂GB50652̃ ̆Һ

̔ ȁ ȁ ᵀ ȁ ᴇ └Ȃ 

סּ  16.1.2 סּ Ҭ ̆└ └ ̆ ᶫ סּ ̆

֜ סּ ᵞ⌠ Ȃ 

סּ  16.1.3 ᵝ ̆ ҍ ᴋȂ 

שּ  16.2  

סּ  16.2.1 Ҭ ‰ ȁ ῃ ȁ Ȃ ₮

≢ № ̆ № ̆ └ Ȃ 

סּ  16.2.2 №ҹ ӈȁ ҍ ȁ ῏ ȁ ≢ȁ ȁ └

Ȃ 

סּ  16.2.3 № № ȁ № № Ȃ 

16.2.4  ῃ ȁ ᴆȁּס Ҭ

≢ № ̆ Ҋ↓ῤ ̔ 

1  ȁ ֲ ῃ ̕ 

2  ԍ Ҍ ̆ Ҭ Ҋ ȁ Ҋ ῃ Ȃ 

3  ԍ Ҍ ȁ ΐ Ȃ 

16.2.5  Ҋ↓ῤ ̔ 

1  Ҍ └ ̕ 

סּ  2 ̆ ᵖҌ ԍҊ↓̔ 

סּ (1 Ҍῃ ȁҌ ̆ סּ ᵝ ҍ ȁ ҍ ᵝ ȁ ῤ

ȁ ̕ 

2) ȁ Ҍ ̕ 

סּ (3 ȁ ȁ ᵝ ῤ ̕ 

4) ȁ ȁ ̕ 

5) Ҋ ᴆ ̕ 

6) ȁ ȁ ȁ ᵣ ᴆ ̕ 

7) Ҋ ȁ Ҋ Ҋ ̕ 

8) ȁ Ҍ ̕ 

9) ᴆ ̕ 

סּ (10 ᶫ ̆ ᴇ Ҍ ̕ 

11) ᶫ סּ Ҍῃ Ȃ 

3  ᴆ └̆ ץ ᴆ Ȃ 

16.3  ┼  

סּ  16.3.1 └ ľ ῃ ѿȁḠ ȁ ҹҺĿ ↕̆ ȁ ȁҺꜚ
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⁞ ᵞ Ȃ 

סּ  16.3.2 └ ̔ ȁ ᵞȁ Ȃ 

סּ  16.3.3 Ҭ̆ ῃ └ └ ȁ ȁ Ḡ

ȁ Ḡ Ḡ Ȃ 

16.3.4  ῃ Ḡ Ҋ↓ῤ ̔ 

1  ȁ ̕ 

2  ֜ ῃȁ ̕ 

3  Ҋ Ҋ ῃḠ ̕ 

4  ҉ᵬҙ ῃ ̕ 

5  ᵬҙ ῃ ̕ 

6  ῒזᵬҙ ῃ Ȃ 

16.3.5 Ҭ ȁ Ҭ ̆ ᵣ ̕ Ҋ ̆ҹ Ҋ

Ҋ ̆ Ҋ ̔ 

סּ̆  1 Ҋ ̕ 

2  Ҋ ȁ ̕ 

3  ̆ ̆ ̕ 

4  ֲ Ҍ ԍ 2m̆ ӊ 3m͘5m̕  

5  5m͘10m ῀ ̆ Ả Ȃ  

6  ҙ ῃ ̆ ֜ ̕ Ạ

̆ Ȃ 

סּ  16.3.6 Ҭ̆ └ ̔ 

סּ  1 ȁּס סּ ҙ └ ̕ 

2  ҍ ̆ ̕ 

3  ᴆ ̆ ⱴ ̕ ᾟ ̕ 

סּ  4 ̆ ҍ ̕ 

סּ  5 Ғ Ҍ ҍ סּ ᵬ ᵬ̕ 

6  ᾟ№≠ סּ ֲ ̕ 

7  ᾟ№≠ סּ Ȃ 

סּ  16.3.7 Ҭ Ғ Ҋ ȁ Ҋ ᵬ̆ Ҋ ̂ ̃

ȁ Ҋ Ҋ ̆ Ҋ ȁẢ ȁ Ȃ 

16.3.8  ᴆ └̆ ’ ̆ №

Ҭ Ȃ 

16.3.9  ᵀ № סּ̆ ᵝ Ώ Ȃ ԍ Ғ ̆

ᵞ⌠ Ȃ 

16.3.10  Ḡ סּ ̆ᵖҌ Ḡ ᵬҹ ѿ⁞ ᵞ └ Ȃ 
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17   

 
17.1  ҅  

17.1.1  ֜ ȁ ̆ ҍ סּ

Ҍ ̆ ₮ ̆ סּ Ȃ  

17.1.2  ֜ Ҭ ᵬ̆ ᵀ ῃ

̆ Ȃ 

17.1.3  ҍ ȁ ᴆ ȁ ȁת

Ȃ 

17.2   

17.2.1  ῤ ֜ ȁ ȁ ᴆ ̆

Ҋ↓ῤ ̔ 

1  № ȁ ̕ 

2  Ҋ ᵝ ȁ ’ ’̆ҍ ᵣ ⱬ ̕ 

3  ȁ Ԛȁ ȁ ȁ ᵣ Ҋ № ̕ 

4  ᵣ № ̕ 

5  ⌠ ꜚ̆ ꜚ Ȃ 

17.2.2  ȁ Ҋ↓ῤ ̔ 

1  ȁ ̆ ȁ ҍ ץ

̕ 

2  ῀ ⱬ ’̆ ̆ ’̕ 

3  ⱴ ᵣȁ ̕ 

4  ⱬȂ 

17.2.3  Ҋ↓ῤ ̔ 

1  ȁ ȁ№ ҍ ̆ ȁ ᴟȁ ȁ

֟ ̕ 

2  ᵣ ̕ 

3  ȁ ץ’ ᵣ ̕ 

4  ᵣⱴ ̕ 

5  ᵣ ⱬ̕ 

6 Ҋ ѿ Ȃ 

17.2.4  Ҋ↓ῤ ̔ 

1  ȁ№ ̕ ᴟȁ ȁ ᵣ ȁ

ȁ ’ȁ ȁ ’ȁ Ȃ 

2  Ҋ ȁ Ҋ ’̕ 

3  ᵬ ᵣ ̕ 

4  ҊҌ ᵣ№ ̕  
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5  ’̕ 

6  ’̆ № ḱ Ȃ  

17.2.5  Ҋ↓ῤ ̔ 

1  ȁ ȁ№ ҍ ̆ № ᵝ ȁ ̆ ȁ

ȁ ȁҌ ȁ № ̕ 

2  ̂ ̃Ԛ ⱴ ̆ ⱴ ᵣ ̕ 

3  Ҋ ȁ ȁ ȁ ȁ ᵣ № ̕ 

4  ‟ ᵝ̆ ȁ ȁ‟ ȁ ̕ 

5  Ҋ № ȁ Ȃ 

17.2.6  ֜ ₮ ̆ ₮ ᵝ ̆№ ῒҍ סּ

̆ҹ ᶫᶭ Ȃ 

17.3   

17.3.1  ȁ ȁ ȁ ᴆȁ ᴆ Ȃ 

17.3.2  ȁ ԚԚ  ȁ ⱬȁ ⱬȁ

ȁ ᵣ ᵝ Ҋ ᵝ Ȃ 

17.3.3  ̆ ∆  ȁҬ ᵝ ȁ ȁ

Ҋ ᵝ Ȃ 

17.3.4  ̆ ᵝ  ȁ Ȃ 

17.3.5  ῤ Ҋ↓ ̔ 

1  ̆ ̆ ȁ ̂ ̃ ̆ ẁ ̕ 

2  Ҋ ̆ Ҍ ̆ ֟ ᵣ₮ ȁ ₮

̆ Ҋ ̆ Ҋ ᵝ ̕ 

3  Ὲ ҍ ̆ ȁ ẁ ̕ 

4  ̆ ȁ ẁ ̆ ῃ ȁ

̆ ⱬ ̕ 

5  ֜ ̆ ᵝ ȁ 

ȁ ̂ ̃ ȁ ₃ᵥ ᵝ̂ ȁ ȁ ᵞȁ ̃ ̕ 

6  ̂ ֜ ̃̆ ȁ ₃ᵥ ᵝ̂ ȁ ȁ

ᵞȁ Ȃ̃ 

17.3.6  Ḡ Ҥ ̆ ȁ Ҋ ȁ ⱴ

Ȃ 

17.3.7  ȁ ᵣȁ ȁ ȁ └ṿ

‰ȇ ֜ Ȉ̂ GB 50911̃ ‰ȇ ֜ Ȉ̂ GB 

50308̃ ῏ Ȃ 

17.3.8  Ҋ ꜚ Ҋ↓ ̔ 

1  Ҋ↓ ’ Ҋ ꜚ ̔ 

1) Ҋ ᵝ ȁ Ҋ Ҋ ȁ ֟  ̕

2) ȁ ̕ 
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3) ⱬȁ Ҋ ⱬ Ȃ 

2  ̔ 

1) Ҋ ᵝ Ғ Ҋ ᵝ ≠ Ԛ ̕ 

2) ⱬȁ Ҋ ⱬ ⱬ ȁ Ȃ 

3  ̔ 

1) ҩ Ҍ ԍ3ҩ̆ Ҍ ԍ  Ҋlm̕ץ

2) ᴆ ̕ 

3) ꜚ Ҍ ԍѿҩ ̆ ԋ ̆ ѿ Ȃ 

 



 

 67 

   A ɻ ↔ⅎ ⅎ  

A.0.1 № A.0.1 Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.0.1  ⅎ  

 

 

 

 

 

 



 

 68 

A.0.2 ⅞№ A.0.2 Ȃ  

A.0. 2 ↔ⅎ  

 

(m)          

ף  
 

 
ף   

I 
᷅

 

I-1 
 

Ҭ  
>1000 

ꜚ ꜚҬ ̆ ҉

̆᷅ ℗◓ ̆℗◓ ѿ 500 m͘ 1000m̆ ᵣ

ȁ᷅῀ Ȃ№ ԍ қȁ

Ȃ 
I-2 

 

ᵞ  
500͘ 1000 

II  
᷅

 

II -1 
 

Ҭ  
>1000 

ף ѿ ↓ ȁ ̆ ԅ

қ ᵈғ᷅ ℗◓ Ȃ№ ԍ Ȃ 
II -2 

 

ᵞ  
500͘ 1000 

III  
᷅

 

III -1 Ҭȁᵞ  >500 
̆ Ҋ ῍ ᵬ Ҋ Ȃ

ץ ͘ԋ ҹῖ Һ̆ ȁ

ȁ ȁ Ҋ ̆№ ԍ Ȃ III -2 җ  <500 

IV 
᷅ ▫

 

IV -1 җ  500͘ 300 
҉ ҍ ֜ ȁ ҍ №

̕ Ҭȁᵞ ȁ ȁ №

Ӟ Ȃ ᷅ ▫ ᵬ Ҋ̆ ℗◓ №

̆ Ȃ 
IV -2 ᵞҗ  <300 

V 
᷅

 

V-1 
ԋ

 
ң ̆ῒҬԋ ₮ ᵝ 10m ̆Һ

pl-alQ3 ̂ ̃ ҈̕ ₮ ᵝ 35 m͘ 45m̆

Һ pl-alQ2 ̂ ̃ Ȃ V-2 
҈
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A.0.2  

 

 

ף  
 

 
ף   

VI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VI -1 
 

 
№ ԍ ╠ ̆ ȁ Ȃ 

VI -2 ‖  

№ ԍ ̆Һ ̂alQ4̃ ѿ

̂alQ3 pl-alQ3̃ ̆ ΐ҉ Ҋ ñԋᾝ ò

Ȃ 

VI -3 ȁ  

№ ԍ ӊῤᶷ ╠ѿ ̆ῃ ҕ ᷅

Ÿ Ÿ ̆ Ȃ ҹ

ҹҺ̂ñ ò̃̆ 1.5m Ȃ ̆

ῒҊҹ Ȃ ᵞל ̆ ̆ҍ

Ȃ 

VI -4 ‖  

№ ԍ ̂ ̃ ҍ ֜ ̆ ӊ

ңᶷȂ ҹ ȁ ̂ñ ò̃̆ 1.5m

̆ῒҊҹ Ȃ ᵞל ̆

Ȃ 

VI -5 ‖  

ԍῃ ҕҬȁ ̆ ȁ ῍ ᵬ

̆№ ԍ ңᶷ Ȃѿ ΐ

ñԋᾝ ò ̆҉ ҹ ȁ ̆Ҋ ҹ

ȁ Ȃ ԍ‖ 1 m͘

2mȂΐ Ȃ 

VI -6  

ῃ ҕ ̆№ ԍ ̆ Ҍ ↓ֲ

№ Ȃ ף ̆ ñ ò

̆ѿ ԍ 1.0mȂῒҊҹ Ȃ 
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A.0.2 ⅞ ῃ ҕ ᷅ A.0. 2 Ȃ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. 0. 2 ↔ Ὴ қ ᷾  

 

 

 

 

 

1  2  3  4  5

 6  7  8   

9   10  11  


