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1     

ץ 1.1 ῀⌠ Ҋ Ҭ ⱬ

Ȃ 

1.2 Ӟ ץ ץ ῀⌠ Ҋ Ҭ ᵝԍ

ⱬȂ 

1.3 ⌠ ⱬ ҉Ȃ

ԍ D3441ҬȂ 

1.4 ῀ Ҭ֟ ⱬ̆ ҹ

ⱬ Ȃ ῀ ⱬ Ӟ Ȃ 

1.5 ῒזᴰ ̆ᶛ ̆ת ̂D7400̃̆ ̆ ׃̆

ᴰ Ҭ ᶫ Ḥ Ȃ ᶏ ̆ת ҹ

ᶫԅ Ҭ ₮ ’ Ḥ Ȃ 

1.6 ⱬ Ҋץ ̆ ғ ᶏ ῏

̆ ץ ᶫ ׆̆ ԍ ҍ

ҬȂ 

1.7 ṿҹ ᵝ└̆ ץ ҹ ‰Ȃ 13 № Ҭ̆ץ

ᵝ└ҹ ‰̆ῒז ᵝ̆ └ ᵝᵣ ץ ₮Ȃ

̆ ץ ԑ ȁῚ ᵝ└ ₮Ȃ

ҹ Ḃ ץ ҹ ᵝȂ ҩ ᵝ└Ҋ ṿ Ҍ ᴇ̆

ҩ ᵝᵣ Ȃ 

1̔ Ҍ ꜚ Ȃᵖ ̆ ҉ ԍ

֓ ҬȂ ̆ / ҉ CPT ҉ Ҍ ̆ ҹ ֓ Ҭ

̂ᶛ ̆ ȁ ȁ ̃Ȃ CPT ԍ D3441Ȃ 

1.8 ‰ ‗ ῃ ̆ ̆↕ ᶏ ῏Ȃᶏ

╠̆ ѿ ‰ ᶏ ᴋ ῃ ҍẫ ᵬҙ̆

└ Ȃ 
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2  

2.1 ASTM ‰ 

D653 ȁ ᵣ ῏  

D3441 ᵣ CPT  

D3740 Ҭ Ҭ ᵞ  

E4 Ҭ ⱬ  
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3    

3.1 ӈ 

3.1.1 ӈ ᴰ ̂D653̃ 

3.2 ΐᵣ ӈ 

3.2.1 ᴰ — ѿ ᾝᴆ ԍ ѿ ᾝᴆ ԍ

̆ ⱬ ᶷ ⱬȂ ᴰ

ұ ȁ⁞ ᴰ Ȃ 

3.2.2 —ѿ ↓ ץ̆ ⱬ ̆ ҍ

Ҭᵬҹ ṿȂ 

3.2.3 — ⱬ №̆ ῀ ⱬ ⱬ№ Ȃ

ҹ 60 ̆ 35.7mm̆ ̂ ̃ ҹ 10cm2Ȃ

ⱴ 43.7mm( ) Ӟ ᶏ Ȃ 

3.2.4 ⱬ —ᶏ ⱬ ѿ ̆ ⌠ ҩ

ῤѿ ↓ ῀ Ȃ Ӟ ҹ ⱬ Ȃ 

3.2.5 —ѿ ╠ ҹ ̆ ԍ ῀ Ҭ̆ ῀ ⱬ

ⱬ№ Ȃ 

3.2.6 ⱬ̆qc— ῀ ⱬ ⱬ№ Ȃ ῀ ⱬ

ԍᵬ ⱬ ץ Ȃ 

3.2.7 ḱ ⱬ̆qt— ᵬ ⱬḱ ⱬ

̂ 13.2.1̃Ȃ ⱬ ḱ u2ᵝ ᾝᴆץ

ⱬ̂ 3.2.26̃̆ḱ ⌠ ⱬ qtȂ 

3.2.8 ұ — Ḥ ӊ ԍ ᶷ ӊ ֟

ᴰ Ȃ 

3.2.9 ⱬ —ѿ ⱬ ̆ ⱬᴰ

ᾝᴆῤ Ҍ ᵈ ץ̆ ῀ ⱬ№ Ȃ 

3.2.10 ⱬ —ѿ ⱬ ̆ῤ ᵞ

ȁ ᾝᴆץ ᾝᴆҍ ҉ ⱬ ⱬᴰ ̆

ⱬ ᶷ ⱬȂ 
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3.2.11 ⱬ—ҍ ⱬѿ ̆qc 

3.2.12 ⱬ u0— ѿ ⱬ̆ ⱬѿ ̂

D653̃ 

3.2.13 ⱬu— ῀ Ҭ֟ ⱬ u ҍ

ⱬ u0ӊ ̆ u=(u – u0)̆ ⱬ Ӟ Ȃ 

3.2.14 ⱬ —ѿ ῀ ⱬ ⱬ№ ⱬ

Ȃ 

3.2.15  Rf —ᶷ Ҭ ҍ ᵝԍ ѿ ᶷ ⱬ

fsҍ ⱬ qc ץ̆ № Ȃ 

3.2.16 ⁞ — ῀ ѿҩ ̆ᵝԍ ҉ ҩ

̆ ԍ⁞ ⌠ ᶷ ⱬ̆׆ ᾛ ῀ ⱬҊ ⌠

῀ Ȃ 

3.2.17 ᶷ — ҉ №̆ ҉ ֟ ᶷ ⱬȂ

10cm2 ҹ 150cm2̆ 15cm2 ҹ 225cm2 

3.2.18 ᶷ ⱬ fs—ᵬ ᶷ ҉ ῀ ⱬ ⱬ№ ̆ ԍᵬ

ᶷ ҉ ◄ⱬ ῒץ Ȃ 

3.2.19 FSO— ₮ ΏȂ ⱴ ⌠ 100% ̆ ⱬᴰ

₮Ȃ 

3.2.20 ᶷ ⱬ—ҍ ⱬ fsѿ ̂ 3.2.18̃Ȃ 

3.2.21 ῀ ⱬ —ѿ ̆ ᶫ ׆ ᴰ₮ Ḥ ᴰ

̆ ᵬ Ȃ 

3.2.22 —— ѿ ↓ ȁ ᵣ̂ ҹ ̃ ԍ ῀

ⱬ№ ת Ȃ 

3.2.23 —— ᵣ̂ ̃̆ ῀ ⱬ№

ᾝᴆȂ Ḥ Ȃ 

3.2.24 ⱬ —— ⱬ ѿ ̂ 3.2.10̃Ȃ 

3.2.25 ⱬ ⱬ̆u—— ⱬ ᵣ

ⱬȂ 

3.2.26 ⱬ ᵝ u1̆u2̆u3—— ⱬ ᵝ

ⱬ̆ᵝ Ҋ̔u1̆ ᵝԍ Ҭ ̕u2̆
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ᵝԍ ̂ ‰ᵝ ̃̕u3̆ ᵝԍᶷ

Ȃ 

3.2.27 ⱬ—— ῀ Ҭ ⱬ ̂ 3.2.25ѿ ̃ 

3.2.28 ̆Bq—— ‰ᵝ ⱬ Δu2ҍḱ

ⱬ qt ҉ ⱬ σ'v0ӊ ṿ̂ 10̃Ȃ 

3.2.29 —— ԍ ῀ Ȃ 

3.2.30 ᶷ ̆ ⱬ̆ ⱬ——ҍᶷ ⱬ Ȃ 

3.2.31 ⁞ —— ⁞ Ҭ̆ ԍңҩ

̆ ᶷ ӊ ֟ ᴰ Ȃ 

3.3  

3.3.1 CPT— ⱬ  

3.3.2 PCPT CPTU— ⱬ ̂U ⱬ ̃ 

3.3.3 CPTù— ⱬ ⱬ  

3.3.4 SCPTU— ⱬ ̆ ѿҩ ҩᾛ ԚҊ

 

3.3.5 RCPTU— ⱬ ̂ ̃
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4  

4.1 ҹ 60 ̆ ҹ 10cm2 15cm2 ץ 20mm/s ῀

ҬȂ ῀ Ҭ ⱬ ץ 50mm Ȃ 20mm

10mm № Ȃ ⱬ qc ⱬ̂

⌠ ⱬ̃ ץ ⌠Ȃ 

4.2 ӊ ̆ᶷ ⱬӞ ץ

50mm Ȃᶷ ⱬ fs ⱬ ᶷץ

⌠Ȃ 

ף 4.3 № ⱬᴰ ῀ ⱬȂ

֓ ҹ Ȃ ῀ ҹ 20mm/s̆ץ 50mm

Ȃ Ả ῀̆ ̆ ⱬ

⌠Ȃ ⱬ ̆ ԍ ⱬȂ 
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5 ӈ ᶏ  

5.1 ᶫԅ ⱬ ̆ ≠ԍ ȁ ȁ

ȁ ȁ ץ ῒזҌ ᵣ ᴇȂ ⱬᾝᴆ

ᶫ № ᵀ Ȃ ᶏ ̆

ҹ Ҋ ’ ѿ Ȃ 

5.2 ᶫԅ ԍ ᵀ ̆ ꜛԍ ҍ

Ȃ 

5.3 ᵣ ᵝ ᴇ̆Ҍ ⌠ Ȃ ᶫԅ

῀ ᵀȂ ⌠ ̆ᵖ ᾢ╠ Ḥ

ᾧץ Ȃ 
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6  

6.1 ̆ ᴪ ץ ῀ȁ

’Ȃ 

6.2 № ץ ῀ȁ Ȃ 

6.3 ‰ Ҋ Ȃ ⱬ ѿ ↓ ₱

̆ ȁ ҍ ̆ ȁ

ҍ Ȃ ⱬ ῀ Ҭ

ᴆ ₱ ȂẒ Ȃ 
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7    

7.1 ⱬ  

10.1 Ȃ ᴰ ⱬ ̆ ⱴ ᶷ

҉ ⱬ ῤңҩ ᾝᴆ Ȃ ᾝᴆ ⁞

ᾝᴆ ̂ B.0.1̃Ȃ 

7.1.1 ⁞ Ҭ̆ ҍᶷ ᾝᴆ ⱬȂ ᾝᴆ

ѿ ̆ ᾝᴆ̂ 1bҬ Cᾝᴆ̃

⌠ ⱬ̕ ԋҩᾝᴆ̂ 1b Ҭ C+S ᾝᴆ̃ ҍᶷ

⌠ ⱬȂᶷ ⌠ ⱬ ⁞ ⌠Ȃ ѿ

ԍ ҙҬ ᶏ Ȃ ѿ ҹ ᵞ

ԅ Ȃ 

7.1.1.1 ѿ ȁԑҌᶭ ᾝᴆ№≢ Ⱶԍ ᶷ

Ȃᶛ ̆ 1aҬ̆ ᶏ ᾝᴆ̂ 1aҬ C ᾝᴆ̃

ⱬ̆ ᶷ ҉̆ ᾝᴆ҉֟ ⱬ̂ 1a Sᾝ̃ȂӞ

ңҩ ᶷ ⱬ ᾝᴆ Ȃ ֓

Ḇ ԅ ҉ ̆ᵖ ̆ ⱴ ’Ҋ̆ Ȃ 

7.1.1.2 ῖ └ ₮(FSO) ԍ‪ 10⌠ 20 Ȃ

סּ ̆ ῏ ѿҩ ̆ ѿ֓ ’Ҋ̆

‰ ᶷ ⱬ Ȃҹ ⌠ № ̆ ᵞ FSO

Ȃҍ ‰ FSO ̆ ᵞ FSO ⁞ ᶫ ‰

Ḥ ̆ ‗ԍ ễ Ȃ FSO ⁞ ԅ̆ Ҭ

ᶏ ᾝᴆ Ȃ ̆ ᾧ ֓

’Ҋ Ȃ № Ҋ ̆ ̆

̆ ̆ ̆ Ȃ 

7.1.1.3 ᶏ └

Ȃ ‗ԍּס Ȃ 

7.1.1.4 Ҍ ̆ᶷ ᾝᴆ Ḡ ᵬ

ᶷ ҉ ◄ ⱬ ̆ Ҍ ⱬȂ 
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7.1.2 —— ‰ C.0.1 Ҭ ̆ └ ᵬῈ Ȃ

ҹ 35.7mm̆ ҹ Ac=1000mm2̆ ҹ 60 ̆ ҹ

2%⌠ 5%Ȃѿҩ ̆hĕ 5mm ᵝ ̆Ḡ

Ȃҍῒז ᶛ ץ̆ 10cm2ҹ ‰Ȃ 

7.1.2.1 ֓ ’Ҋ̆ҹ ⱴᴰ ̆

ⱴ Ȃ ‰ ⱴ ҹ 43.7mm̆ ҹ

1500mm2̆ ׅҹ 60 Ȃ ̆ ҹ 15cm2 ‰

C.0.1 ̆ └ ᵬῈ Ȃ 

7.1.2.2 ԍ ⌠ Ȃ

C.0.1 Ὲ Ȃף

⁞ Ṝ̆ Ȃ 

2̔ ѿ֓ Ҭ̆ ᶏ Ȃ ҹ 5cm2

ѿ֓ ҬӞ ᶏ ̆ ̂1cm2̃ ҬӞ ᶏ ̆ Ⱶԍ

Ȃ ֓ ҍ 10cm2 ‰ Ȃ Ҭ̆

‰ Ȃ ᵣ ‰ Ȃ

̆ ץ ױ 10cm2 Ҭ

ᵬ Ȃ ҹ 10cm2 ԅ ‰Ȃ 

7.1.3 ᶷ — ȁ ᵬ ԍ ̆

+0.35mm ⌠-0mm ӊ Ȃ ԍ ⌠ ̆ᶷ

Ȃ ԍῒ ҹ Ҍ ᶏ Ȃᶷ

150cm2̆ ҹ 2%̆ ԍ ҹ 10cm2 Ȃ

ⱴ⌠ 15cm2̆ 7.1.2.1 Ҭ ᶫ ̆ ᶛ ̆

10cm2 ѿ ̆ ԍ 15cm2 ̆

225cm2Ȃ 

7.1.3.1 ᶷ Ҍ ԍ ̆ ↕ᴪ ⁞ ᶷ

ⱬȂ ̆ᶷ № Ȃѿ

̆ᶷ Ȃ 

7.1.3.2 ᶷ ̆ ԍ ⱬӊҊȂ

ץ ᵬ ҉Ҍ ⱬ Ȃל ᶭ A1.7 Ḡ

Ȃ 
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7.1.4 — ῒזᾝᴆӊ ̂

̃ ҹ ѿ֓ Ḡ ̆ ғ └ Ḡ

῀Ȃ ᶷ ῒזᾝ ҉Ȃ 

7.1.4.1 ̆ ῒזᾝᴆӊ

ec̆Ҍ ԍ 5mmȂ 

7.1.4.2 Ҭ ̆ └ ץ ῀Ȃ

ΐ ѿ ̆ҹ ׆ ⌠ ᴰ ̆

ῒ ᴰ ᾝᴆ ңҩ Ȃ 

7.1.4.3 Ҭ — ᶷ ҍ

ӊ Ҭ̆ heҍ Ҭ ecӊ

8⌠ 20mmӊ ̂ 7.1.8̃Ȃ 

7.1.5 ——ᶷ ӊ 5⌠ 15mmӊ Ȃᶷ

ῒז ᴆӊ 7.1.4Ҭ Ȃ

ᶷ ӊ҉ Ḡ ⱬ ᶷ ⱬ Ҍ

ⱴ Ȃ ҩ ΐ ҍ Ȃ 

7.1.5.1 ԍѿ֓ ̆ ץ ⱴᴰ ⁞

҉ Ȃ ⱬ ᶷ ⱬ Ҍ ̆ ֓

ץ Ȃ ῏ԍ ⱴ ̆ ҍץ

ᵬѿ֓ Ȃ ῃ Ҋ Ȃ 

3̔ ԍ ⱬ ᶷ ⱬ ‗ԍ ⱴ

҉ ᵝ Ȃ ҹ ԍⱴԅѿҩ⁞ ̆ ⱴԅ 15%⌠ 20%̆

└ ᶷ 8 10Ṑ Ȃ 

7.1.6 ȁᶷ ̂ ̃ ѿ Ȃ 

7.1.7 ⱬᴰ — ⱬᴰ ѿ ⱴ ᾝ ễ

Ȃ ᵝ ḠҌ Ẓ Ȃ 

7.1.8 ⱬ — ᾝᴆ̂ ̃ȁ

ⱬᴰ ȁ ⌠ᴰ ҉ ᾟ ⱬȂ Ҭ

D.0.1̆ ̔10cm2 15cm2 ̆1 2

Ȃ ‰ 2 ̆ ̂ 10cm2

15cm2 ᾛץ̆̃ ⱬḱ ȂҌ ᴰ
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ԍ ⱬ ҬȂ ȁ Ҋ ᵝ҉ץ Ȃ

ᵝԍ 1 Ҭᶏ ̆

ѿ Ȃ ꜚ ⱬ Ȃ ᵝ

ȁ ᵣ ȁ ᵣ ȁ ᵣ ȁῬ

ȁ ȁ ̆ Ҭ ᴪ ꜚ

ⱬ Ȃ ‗ ֓ ₮ Ȃҹ ֓ ᵞ̆

ȁ ‰ ᵬ Ḥ Ȃ 

7.1.8.1 Ả ̆ ⱬ Ȃ Ҭ ꜚ

Ȃ Ҭ̂ ̃̆ ₃ ₃№ ⱬԅȂ ᵞ

Ҭ̆ ̆ ₃ҩ ̆ ⌠ ⱬȂ סּ

Ҭ ⱬ̆ѿ֓ ꜚ ⱬ ‰ ץ Ҋԅ̆

Ȃ 

7.1.8.2 ⱬ ֽ ԍ u1ȁ

ӊ u2ץ ᶷ u3Ȃѿ֓ ԍ ҩ ᵝ Ȃ 

7.1.8.3 ᵝ ԍ ӊ u2ᵝ ΐ ₃ҩᴨ

Һ̆ל qcḱ ⱬ qtȂ ̆

̆ Ȃᵝԍ u2ᵝ ᾝᴆ̆ Ҭ ֟

̆ ҹ Ҭ ῤ ◄ Ȃ

Ҭ ᵌ ’Ӟ ᴪ Ȃ u1ᵝ ⱬ ԍ

ᴇ ⱴ ̆ ῒ ̆ᵖ ⌠ Ȃ u2ᵝ

̆ Ḡ 2mm Ḡץ Ȃ ᵝ

҉ ҹ 5⌠ 20mm Ȃ 

7.1.8.4 ⱬᴰ Ȃ ԍꜚ ⱬ

̆ ᵣҬ ꜚ ⱬ Ȃ ⌠ᴰ

ᵣ Ḇץ ꜚ ⱬ Ȃ ֓ ᴰ ȁ

ғ Ȃᴰ ҉Ҋ 14kPa (±2 psi) Ȃ ⱬᴰ

10.2 ₮ Ȃ 

7.1.8.5 ᾝᴆ— ᾝᴆ ѿҩ ̆ ȁ ȁ

Ạ Ȃῖ 20 ⌠ 200 ӊ ȂҌ Ҍ ᴨ

Ȃל ᾝᴆ ᵬ ᴪ ᵞ ꜚ ̆
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ѿ Ҍ ᵝ ̆ ԍ ᵝ Ȃ ᾝᴆ ғ ֟

̆ᵖ ԍ ᵞ Ȃ Ҙ ᾝᴆ Ҭ ҹ

̆ ῒ ᵝ Ȃ CPT ̆ ᾝ

ᴆ̂ Ә ̆HDPĔ Ҙ ̃ Ҍ Ȃ ̆

ᾝ ῀ ᵝ u1̆ u2Ȃ

֓ᵝ ̆ Ḡ ᵞ Ȃ 

7.1.8.6 ᵣ— Ҙ҈ ҹ ῀ Ȃ ֓

Ҍ ̆ ץ ᾝᴆ └

Ȃ ҩ ᵝԍ Ҋ ꜚ Ҍ ̆↕ ᵬץ ᵣȂ

ᵣ 11.2Ҭ Ȃ 

7.2  

Ҭ ԍ ᴰ Ḥ ץ ҉Ȃ

Ӟ ᵬ Ȃ ̆ 12ᵝ

№ ̂4096 Ҭ ѿ №̃̆ Ҭ ẁ ԍ 16 ᵝ

Ȃᶏ ̂ ᾣ ̃ ᾣ̂ᾣ ̃ ỮȂ Ҭ̆

‰ Ḡ ҩ -ᴰ - Ҭ

Ȃ 

7.2.1 ᶏ ̆ᵖ № ᴪᵞԍ 10 Ҭ

̆ᶏ ѿҩ ᵬҹ ᾟ ≠ ̆ ҹ ץ ᶫ

ᴍȂ 

4̔ ‗ԍ ץ̆ Ữ ȁ ȁ ῒז Ҭ׃

ᶏ Ȃ ᴆ ȁ ȁ ᵬֲ ȁ Ḥ ̂ ȁ ᵝȁḱ

ҍ ץ̆̃ Ḡ ᴆ Ṝ ҹֲ Ȃ 

7.3  

└ ᴆ ѿҩ ῀ ⱬ̆ Ҍ֟

Ȃ ԍ ̆ ╠ᾢ ̆ ҹ 1m̆

ѿҩ῏ ῍ ̆ ѿҩ↨ ᴆȂ ҍ

ӊ Ẓ ⁞⌠ ̆ ῒ Ṝ̆ץ ᾧ
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Ẓ Ȃѿ ̆ 1m Ҭ 1-2mm ӄ ̆

ҡ Ȃ ԍѿҩ Ҭ 2-3mm Ẓ Ȃ ↓Ҭ

ᵝ ץ ᾧ ӄ Ȃ 

7.3.1 ԍ 10cm2 ̆ ‰ ҹ 20 Ὲ ⱬ └ ҹ

36mm̆ῤ ҹ 16mm̆ ᵝ ҹ 6.65 kg/mȂ ԍ 15m2 ̆

ҹ 44.5mm 10cm2 ‰ Ȃ 

7.4 ⁞  

⁞ ⁞ץ Ȃ ᶏ ԅ⁞ ̆ ᵝԍ ҉

Ҍ ԍ 0.5m Ȃ⁞ ᶏ ⱴ 25%̆ ԍ 10cm2

Ȃ 15cm2 ̆ ҹ 36mm̆ ⁞ ̆ ҹ

ѿҩ Ȃ⁞ ȁ ȁ ץ ᵝ

Ҋ Ȃ 

7.5 ῀ ⱬ  

῀ ᶫѿҩ ‖ ̆ ѿ Ȃ ҩ ῀

̆ᶏ ∆ ῀ҹ Ȃ ҩ

ᶏ ῀ ҬḠ ȁ ̂ 12.1.2̃̆ ⱬ

ץ Ȃ ῀ ̆ ԋ ץ̆ ᶫ

ⱬ̆ ῀ Ҭ ԍ Ҍ ꜚȂ 

5̔ ῀ 100kN⌠ 200kN ⱬȂ ᴪ

̆ ᴪ ῀ ⱬ Ȃ 

7.6 ῒזᴰ  

Ҭ ῒזᴰ ץ ῀ Ҭ ᶫῒז Ḥ Ȃ ת֓

ҍץ ⱬȁᶷ ⱬȁ ⱬᴰ ̆

῀Ả ̂ѿ Ả ѿ ̃ Ȃῖ ᴰ ҹ ȁ ȁ

̂ ̃ ᴰ ̂ Ҋ ◄℗

̃Ȃ ױ ᶏ סּ ̆ ֓ᴰ Ȃ ת

ᶏ ̆ ҹ ᶫԅ Ҭ ₮ ’ Ḥ Ȃ
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8 ╕  

8.1 O  

O ̆ ԍ Ҭ̆ ᶏ

ᴪ ḱ Ȃ 

8.2 Ҙ҈ Әԋ  

ԍ ⱬ ׆̆ Ҭ ҹ 95% Ȃ 

8.3  

ԍ ⱬ Ȃ 1400 ⌠ 10000CP Ҍ Ҭ

Ȃ 

6̔῏ԍ ֓ ᵣᶏ ῒז ⌠Ȃ 
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Ҥ ᶫ ȁ ȁ ῒז

‰ Ȃ 

׆ 9.2.4 Ҭ ₮ ӊ ץ̆ ԍ 10.1.2.1 Ҭ

ӈ ᴆҌῬ ̆ ῀ ⱬ ҹ Ҍ Ȃ

Ҍ 10.1.2.1Ҭ ̆ ḱ ȁ Ȃ 

9.2.5 ᶷ ҉ΐ Ҍ ̆ᴪ

fs ̆ ҹꜚ ⱬҌ ᵬ ᶷ ҉Ȃᶷ

A1.7 Ḡץ̆ Ȃ ‗ԍ ᵝ Ȃ

O ̆ᶷ ⱬ ⌠ ̆ Ӟ ҹ

Ҍ ̆ ḱ Ȃ 

9.3  

ⱬ̆ ᵣ ⱬᴰ

ῤ ⱬᴰ Ȃ ԍ ꜚ ̆ ̂ ᵣ

ᾝᴆ̃ ╠ ῃ Ȃ ᵣ ᾟ׆ ᵣ Ҭ ₮̆

↕ ῀ ̆ ԍ ⱬ Ҍ Ȃ̂

11.2̆12.3.2̆12.3.3̃Ȃ ԍꜚⱬ ̆ ̆‰

Ȃ 
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10 ‰  

10.1  

10.1.1 ԍ └ ḱ Ȃ └ ḱ

ץ Ҭ ᵞ Ȃ ֓ Ҍ ᵣ

ⱬⱴ ȁ ⱬ Ȃ Ҭ ԍ⁞ Ȃ

ԍ ԍ ֓ Ȃ ֓ ҹ Ḡ ̆

ΎҒҙ ῒז Ȃ

ⱴ ⱬ ‰ҍ (NIST)̂ ‰ ̃

‰ Ȃ Ȃ 

10.1.2 — ╠ ⱬ ᾝᴆȁᶷ ⱬ

ᾝᴆ ⱬᴰ Ȃ

ԅ ₮ ȁ ᵥ ȁ ᷅῀ȁῤ ȁ ṿץ

Ȃ └ ̆ ⱴ ԍ

Ҋ̆ ∆ ̆ѿ 15 ⌠ 30 № Ȃ ṿ ῏

̆ ѿ Ҭ̆ ῀⌠ Ҋ̆

̆ ∆ Ȃ ԅ̆

Ȃ ⱬȁᶷ ⱬ ⱬᴰ ̆∆

ṿҌ 2% FSOȂ 

10.1.2.1 ֟ ҬḠ ∆ Ȃ ӊ

̆ ∆ ̆ Ḡῒ ҉ Ὲ Ȃ ѿ֓

֟ ’Ҋ̆ Ҍ № ̆╠ѿ

ᵬҹҊѿ ∆ ̆ ᵝԍᾛ ӊῤȂ 

10.1.2.2 ₮҉ ‰̆ ꜚ ᶷ

ץ Ȃ ̆ ᴆȂ ᵣ

ᾛ ễ ѿҩ Ȃ ҩṿ ҍ∆

҉ ‰̆↕Ҍ Ȃ ӊ╠ ӊ Ҍ ҉

‰ӊῤ̆↕ ѿ ̆ Ȃ 
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10.3 ῒזᴰ  

Ҭῒזᴰ Ҭ ᾝᴆ ⱬᴰ ᵌ

Ȃ ҍ ‗ԍ ҩּס Ȃ ԍ ῏ ̆

ԅȂ ῏ ҉̆ ‰ ᴰ

ῤ ⱴ ץ̆ Ḡ‰ Ȃ 
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12    

12.1 ѿ  

12.1.1 ӊ╠̆ᾢ ץ̆ Ḡ ҊῈ Ҍᴪ

⌠ Ȃ ῀ ҉ ̆ ᵞ ץ ῀

׆ Ҭҽ Ȃ ῀ Ȃ

῀ Ȃ 

12.1.2 ⱬ ̆ ῀ ҹ 20±5 / Ȃ

῀ ҩ Ҭ Ḡ Ȃ 

12.1.3 ӄ ̂ 7.3 ̃Ȃ ꜚ ̆ᵖ

̆ ץ Ḡ Ȃ

ⱬ ̆ ᾢ Ȃ ҉

ⱴ⁞ ̆ ӊ ѿ ҉Ȃ 

12.1.4 ╠ ȁ ᷅῀ Ȃ ᶫ‰ ᶷ

ⱬ Ҭ̆

ᶷ ̆ Ȃ ̆

Ҭ Ḥ Ȃ 

12.2 ⱬ  

12.2.1 ᶏ ╠ └ ᶫ ̆ 15 30

№ Ȃ 

12.2.2 ᴆҊ̆ ѿҩ ∆

Ȃ Ҭ Ҭ ᾧ ᾣ ̆ Ȃ

10.1.2.1 ₮ ҍ╠ Ȃ Ḡ ̆

↕ ῀⌠ҍ Ҭ̕ ∆ ῀ ̆Ả

῀ᶏ ⌠ ᵣ ̆ Ȃ 

12.2.3 ҹ±100 Ȃ 

12.2.4 ⱬ ᶷ ⱬ̆ ץ Ҍ

50mm Ȃ 
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12.2.5 Ҭ̆ ᵬ Ḥ ⱬ ᶷ ⱬ

Ȃ ῒז ‖ ⱬ ꜛԍ Ḡ ⌠ ⱬ

Ҍᴪ Ȃ ѿҩ ꜛԍ ̂

12.4̃Ȃ 

12.2.6 ̆ ₮ ̆ Ҭ̆ ѿ ↓

̆ ҍ∆ ṿ Ȃ ᴆҬ ҍ ῏ ∆

ṿȂ 

12.3 ⱬ  

12.3.1 ᶏ ╠ └ ᶫ ̆ 15 30

№ Ȃ 

12.3.2 ԅ ׃ ᵣ Ҭ ᾝᴆȂ ᵣ‖

ץ Ȃ ץ Ȃ ̆

ᾝᴆ ῀ᾟ ᵣ Ҭ ץ̆ ᾧ ֟ Ȃ 

12.3.3 ᾢ ῀ ̆ Ҋ ᵝ Ҋץ ‰ ꜚ

ⱬ ̆↕ Ҋ ᵝ Ȃ ’Ҋ̆

῀ Ҋ ᵝ Ҋץ ◄ ̆ ᵣ ᴪ

̆ ꜚⱬ Ҍ≠ Ȃ ῀ ̆ ӈ

̆ Ҭ̆ ᴪ Ȃ ꜚⱬ

ᵀ Ȃ ң ‖ ץ ꜛԍ Ȃ 

12.3.4 Ҭ Ҭ ᾧ ᾣ ̆ Ȃ

10.1.2.1 10.2 ₮ ҍ Ȃ

҉ ⱬᴰ ṿ̆ץ ᾧ Ȃ

̆ҳ Ҭ Ȃ ᴰ ṿ ̆Ҍ

Ḡ ̆ ῒ ᴪ Ҭ ⱬȂ ⱬᴰ

ⱬ̆ ῒ ת ҹ ṿȂ 

12.3.5 12.2.4-12.2.6Ҭ ᵬ ̆

ⱬ Ȃ 

12.3.6 — ̆↕ ᵝ

Ả ῀Ȃ ⱬ u2 u3ᵝ ̆ ᾢ
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ⱴ ҉ ⱬȂ ⱬ ᵝ u1̆↕ ⱴ

҉ ⱬȂ Ҭ ⱬ Ȃ ⱬ̆ ⌠

⌠ ⱬ ⌠∆ ⱬ 50˿Ȃ ᵞ

Ҭ̆ ץ ⌠ 50˿ Ȃ ᴋᵥ

̆ ⌠ 50˿ӊ╠ Ȃץ ⱬ

u ̆ ᴪ Ȃ 

12.3.7 ᴆ̔ 

̆↕ ⱬᴰ ⱬ ᴆ̆

ᶫԅ Ҋ ᵝ ᵝ ᵀ 

12.4 ᵬ  

12.4.1 ̔ 

12.4.1.1 Ẓ ֟ Ȃẁ Ҭ Ẓ ֟ Ҍ ̆

Ҍ ῀ ⱬ Ȃ ῀ ᶏ 7.3 ҬῈ

‰ ⁞ Ȃ 

12.4.1.2 ̆ ȁ ȁ ȁ ȁ

ẁ ̆ ̆ Ẓ Ȃ ⌠ ᴋ

ᵥ ̆ ԍҤ ᵬҌ Ȃ 

12.4.1.3 ῤ ẁ Ȃ Ҭ ẁ ṿץ

Ȃѿ ’Ҋ̆ ῀ 1 5° ẁ

ץ ֟ Ҍ≠ Ȃ ῀ 10 12° ֟ ԅ

ⱴ Ҍ ῀ ⱬ Ȃ 

12.4.2 ⱴ Ҭ — ⱴ Ҭ̆ ῀ Ả ᴪ

Ҋѿ ῀ ∆ ⱬ ᶷ ⱬ Ȃ ̆

ⱴ Ả ᴪ ∆ Ȃ 

12.4.3 ⱬ Ҭ — Ả Ҍ ̆

ⱬ ᴪ ῀ ∆ ⱬ ᶷ ⱬ

ⱬ Ȃ ԅ ̆ ₮ ∆ ⱬ

Ȃ Ȃ 
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12.4.4 ԍ Ҭ — ⌠ ̆ ῀Ả Ҋ ̆

̆↕ֽֽ ꜚ ̆

ⱬ Ȃᵬҹ ѿ ̆ ̆ Ҍ

῀̆ӞҌᶭ ֓ ꜚ ᴇȂ 

12.4.5 ῀ ⱬ— ῀ ⱬ ԅ ̆↕

⁞ Ȃ ̆ ҈№ӊѿ⌠ѿ ῀

̆ ῀⌠ Ả ̆↕ ⁞ץ Ả ⱬȂ

Ả׆ Ȃ Ȃ

Ả ⱬ ⱴȂ ḱ

Ȃ 

12.4.5.1 ⌠ ⱬ ғ ῀ Ҭ ῀ ᴪ֟

ꜚ̆↕ Ȃ ⌠ ῀ ⱬ ѿҩ Ȃ

‗ԍ ῀ Ȃ ᵬ ҹ ῃ

ᵥ ⌠ԅ Ȃ 

12.4.6 Ҍ ’— ̆ Ҭ Ҍ

’Ȃ ̆ ҍ №

῀ ̆ ᴪ₮ “ ” Ȃ ₮ Ȃ 

12.5  

12.5.1 ⌠ Ȃ 

12.5.2 ῃ ₮ ̆ ᵬ Ȃ

360° ⌠ Ȃ 

12.5.3 Ҭ Ҭ ᾧ ᾣ ̆ Ȃ

10.1.2.1 ₮ ҍ∆ Ȃ 

12.6 — ֓ ’Ҋ̆ᶭ ̆

ȁ Ȃᶛ ̆ Ҋ ῤ̆ Ḡץ

Ȃ Ḥ ῒ ᶫȂ 
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10̔ ⱬ ⌠ ᶷ ⱬ ҍ ⱬ ⌠

ṿ Ȃ ᶏ № ̂ Rf qc̃ ̆ᶏ

῏ ↕ᴪ Ȃ 

13.5 ⱬ  

13.5.1 ᵝ└ ᵝ  kPaȂ 

13.5.2 — ̆ 

Ӈ ץ ⌠ ̆ w = 9.8  kN/m3 

(62.4 lbf /ft
3)Ȃ ԍ ̆ w = 10.0 kN/m 3 (64.0 lbf/ft3)Ȃ 

13.5.3 ᵀ  ( ⱬ)— ̆ 

uo (  3.2.14). ⱬ ץ ҊῈ   ( Ғ

ҙ  D653):  

                                              u0=ᵀ ⱬ=hw*rw                                               ̂5̃ 

ᵝԍ Ҋ ᵝץҊ ̆ῒ ⱬ ҊῈץ : 

U0=(z-zw) w                                                ̂6̃ 

ԍ Ҋ ᵝ҉ץ ᵬ ̆Ὲ ̂6ׅ̃ Ȃ ԍ Ҋ

ᵝ҉ץ ̆ u0=0Ȃ № Ҭ̂ ̃̆u0ṿ

Ȃ 

ῒҬ̔ 

hw= ̆ ׆̆ ᴆ  

rw= =9.8 kN/m3  

z= Ҋ  

zw= Ҋ ᵝ ̂ ̃ 

ҩ Ҭ̆ Ẋ Ȃ 

13.6 ‰ CPT  

ҹ№ CPT Ҭ̆≠ ⱬ̆ᶷ ⱬ̆

ⱬ ӈ Ҋ̔ 

13.6.1 ѿ ⱬ̔ 
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Q=(qt-σvo)/ σvo
’                                               (7) 

13.6.2 ѿ ⱬ ̆Bq ⱬ ̂

ῒ ᵝ ̃̆ u2Ȃ 

Bq = u/(qt-σvo)                                             (8) 

13.6.3 ѿ ̔ 

ῒҬ̔ 

Δu= ⱬ̂u2-u0̃̂ 3.2.13̃̆ 

u0= ⱬ̆ ⱬ̂ 13.5.3̃̆ 

σvo = ҉ ⱬ̆  

σvo
’ = ҉ ⱬ=σvo- u0 

ⱬ ̔ 

                                                                  σvo=∑(rij-Δzi)                                            (10) 

ῒҬ̔ 

Δzi=  

rij=  
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14    

14.1 Ҋ↓Ḥ  

14.1.1 ѿ ҩ ᶫ ṿ̔ 

14.1.1.1 ᵬ ̆ 

14.1.1.2 Ḥ ̆ 

14.1.1.3 ̆ 

14.1.1.4 ̆ ̂ ̃̆ 

14.1.1.5 ̆  

14.1.1.6 ̆  

14.1.1.7 Ȃ 

14.1.2 ῏Ḥ ̔ 

14.1.2.1 ᶏ —— ҉ ᴰ ̆ 

14.1.2.2 ̆ 

14.1.2.3 ̂ ̃̆ 

14.1.2.4 ̆  

14.1.2.5 ‰Ḥ ̆ ᴰ ̆ 10 Ҭ Ḥ  

14.1.3 ѿҩ 14.2 14.3 Ȃ ҩ

: 

14.1.3.1  

14.1.3.2 ₮— ԍ ₮ ҹ Ȃ

̆ ᴆḠ ᶫץ ᶏ Ȃ 

14.1.3.3 ᴆ—ץ ASCII ᶫ̆ ᴆ ̆ ῒז

ᴆ Ȃ ᴆ 14.1 Ҭ ̆ Ḥ

Ȃ ֓ ѿҩ Ȃ

Ȃ 

14.1.3.4 ῏ԍ ̆ ῒ Ȃ 
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ᵝ ⱬ)ҍ ȁ ( ) ῏ Ȃ ץ └ҹ ⱬ̆

̆ ⱬ ҹ ( hw = u2 / w)Ȃ 

14.4.1 ᴪ ⱬ qtף ⱬ̆fsף ⱬȂ 

14.4.2 ҹ ѿ ̆ ( ) ( )

ṿȂ Ҭ ̆ ѿ ᶛ

Ҍ Ȃ 
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15 Ẓ  

15.1  

῏ ҩ ̆ ≢ ԍ Ҭ Ȃ

ᴪ d 18 Ȃ׆ ⌠ ᵌ ̆

ҩ ֲᵀ ῒ Ҋ: 

15.1.1 ⱬ— ‰ ҹҌ ↕ ᵬ 13.2.1 Ҭ ̆ѿҩ ‰Ẓ

2% FSO( ̆ҍ ‰ ̆ )Ȃ 

15.1.2 —⁞ —15%FSO ‰Ẓ Ȃ 

15.1.3 — —5%FSO ‰Ẓ Ȃ 

15.1.4 ꜚ ⱬ— ᶭ ԍ ᵬ 11.2 Ȃ

ה ԅ ‰Ẓ 2% FSOȂ 

15.2 Ẓ  

ҩ Ẓ ̆ ҹ ṿֽֽ ׆ץ ҩ ӈ‗ Ȃ 

11̔Jefferies  Davies ԅ ѿ └ ң Ҍ ‪ Ҭᶏ

ң Ҍ qt Ȃ 50% ңҩ 8%

ῤ̆ 90% 15% Ȃ ҩ Ҭᴰ ⱴ ⌠ FSO №ӊ

ѿ⌠ԓ№ӊѿӊ ̆ ץ ѿҩ ‰Ẓ ᴨԍ 2%FSOȂ 

蔡
国
军
教
授
课
题
组
 

ww
w.
cp
tu
la
b.
co
m



34 

 

16 ῏  

סּ̆ ̆ ̆ ⱬ̆ ̆ ᵝ ̆ ῀ ̆ ̆

̆ ⱬ̆ᶷ ⱬ̆ ⱬ̆ ̆
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A  

A1. └ ḱ ⱬ ⱬ  

A1.1 ̔׃ 

A1.1.1 ᴆ ԅ ⱬ Ȃ ᴆҬ

ⱬ ᴇ̆ └ ḱ ѿ Ḡ ‰Ȃ

ᵬ ᴆҊ ‰ Ҍ℗ Ȃ ̆ ֓ ԍᴋᵥ

̆ ᴆҊ └ ῒז ȁ ȁ

ֲ Ȃ 

A1.1.2 ⱬ ѿҩ ץ ⱷ ᴆҊ ת Ȃ

ᶏ ת ֟ Ȃ ⱬ

ᶏ ᵣ └ ̆ᶏ ⱬ ѿҩ

ת Ȃ ֓ ԅ ᴆ ̂2̆3̆4̆5̆

11̃Ȃ 

A1.1.3 ҩ ᴆҬ Ὲ ԍ⁞ ⱬ Ȃ ֓

ᾝᴆ ⱬ ̆ ᶏ Ȃ

̆⁞ ԍ⁞ ᵞ̂5̆11̃Ȃ ̆ Ὲ

ҹ ṿ ̆ ⱬ Ὲ

Ȃ ⱬҍ ⱬⱴ ̆ ₮ ṿȂ 

A1.1.4 Ҭ Ȃ

└ ȁ ȁḤ ̆

Ȃ ᴆ ѿ֓ ᴆ ץ ף Ȃף ҩ

ѿ ↓ Ḡ Ȃ 

A1.2 ⱬᴰ ῏ ̔ 

A1.2.1  A1.1 ῏ᴰ ̆ ӈ ȁ ȁ

̂2̆4̆10̃Ȃ 

A1.2.2 ᵀ₃ҩ ֓ṿ̆ FSO( ₮) Ȃ└

ᶫ ῃ ₮Ḥ Ȃ ⱬ 2ȁ5ȁ10 15

Ȃ ֓ ῖ ῃ ₮ Ҋ: 
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 ⱬ qc  ᶷ ⱬ fs  

Ὲ  ton/ft2 MPa ton/ft2 MPa 

2 200 20 2 200 

5 500 50 5 500 

10 1000 100 10 1000 

15 1000 100 10 1000 

 

A1.2.3 └ ⱬ ₮ ̆ ץ ᾧ

Ȃ 

A1.3 ṿ̔ 

A1.3.1 ̆ ₮ ѿҩ ₮ ῤ O

̆ Ȃ ₮ ꜚ ̆ ҹ

ễҌ ᴆ ̂2̆3̆4̆5̆10̃Ȃ 

A1.3.2 ҍ ᶫԅᴰ ṿ̆ ҩṿҌҹ ̆ᵖ

ṿ ṿ ‗ԍ Ȃ ᶏ ṿ Ḡ

ᶏ ҬȂ ̆ Ȃ

ԅ ̆ ⱴ ץ ᴴ Ȃ ᵀ

ץ ≢∆ ṿȂ ₮ԅ ̆

ⱴ ץ ᴴ Ȃ ⱴ ∆ ṿ҉

ᴇ Ȃ 

A1.3.3 ——ҹԅ Ḡ ̆ ᴆ Ҋ ᴇѿҩ └

Ȃ Ҋ └ ᾢ ⌠ FSO 80%

ṿԓ Ȃ ӊ ̆ Ҋѿҩ∆ ̆ ᵣ

30 № ̆ҹԅ ᴇ ̆ ҹ 30 ̆ ṿȂ

ṿ ѿ ԍ FSO 1.0% ᵣ ⱬ҉Ȃ 

A1.4 ⱴ  

A1.4.1 ֟ ḱ ӊ ̆ ֟ ḱ ⱬ ⱴ Ȃ

ѿ ת Ҭ ⱬ ⱴ ⱬ ̆

ⱴ ᵣ ᶷ Ȃ ᶏ ѿ ̆ ӟ E4

Ҭѿ ̂ ѿ ̃ѿ Ȃ ᶏ ԅ ᵣ ̆Ӟ
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ѿҩҍ ѿ ᴆȂ ᴆ ⱬ ץ ⌠

‰ ̆ѿ ᵣ ѿ ⱴ ⌠ ⌠

100%FSOȂ 

A1.4.2 ⱴ ⱴ ṿ ‗ԍ ᶏ Ȃ ⱴ

ⱴ ⱴ ̂Ҍѿ ⱬ̃Ȃѿ֓ ⱴ

ⱴ ץ ᵞ ᴇ Ȃ ⱴ ᴪ

Ȃ ҹ ᶃ ᵞ Ȃ 

A1.4.3 ԓ ⱴ ̆Ῥ ⱴ ̆ Ҋ Ȃ

҉ⱴ Έ ṿ ҹ FSO 0.2%ȁ5%ȁ10%ȁ25% 75%̆ ԍ

ѿ ⱬ ⱬ ᶷ ⱬȂ ⱬ ᵬ ⱬ ץ

Ȃᶷ ⱬ ᵬ ҉ ⱬȂ ⱬ ₮

‗ ᶃ Ȃ ⱬҍ ᶃ ⱬ

ⱬҍ FSO ӊ ≢Ȃ ѿ Ҋⱴ ᵬ ⱬ ץ

FSŎ ⱬ Ҍ ᴇ Ȃ ᶃ ⱬ

ⱬ̆ ץ ⱬ Ȃ ԍ

Ȃ ̆ Ҍ⌠ FSO 20% ⱴ ̆ ᴇȂ 

A1.4.3.1 ̆ ᶷ ⱬץ ᴇ ᴰ Ȃ⁞

ᶷ ⱬ ⁞ ȁ ῒ ᴋᵥ׆ ⌠

ᴰ Ȃ ̆ ᶫԅ ⱬ ⱬ

̆ ᶷ ⱬ ̆

ѿ ԍᶷ ⱬ FSO 1.5%Ȃ 

A1.4.3.2 ṿ 0.2%̆ 0.5%̆ ғ

ᴰ 1.2%Ȃ ԍ ̆ ⱴ Ȃ ᶛ Ҋ ҹ

Ҍ ⱴ Ҭ ⱬ̆ Ҍ ᴇ Ȃ 

A1.4.4 ԍ ᾝᴆ ̆ ⱴ 7ҩ № ⱬ̆ ҹ FSO 0.2%̆5%Ȃ

10%̆25%̆50%̆75%Ȃ ȁ ᴇץ

Ȃ ᶷ ̆ ⱬ ᴇ ᴰ ̆

‰Ҭ Ҍ Ȃ 

A1.5 ⱬᴰ  
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A1.5.1 ⱬ ԍ⁞ ⱬ ╠ץ

̆ᵬҹ ҩ ף̆ ԅ Ȃ ’Ҋ̆

ⱴҤ ⌠̆ └ ḱ ⱬ Ҋ

↓ ̔ 

   

 ⱬ/ᶷ ⱬ ÒÑ0.5%FSO 

 ⱬ/ᶷ ⱬ ÒÑ1.0%FSO 

 
ⱬ ÒÑ0.5%FSO 

ᶷ ⱬ ÒÑ1.0%FSO 

 ⱬ/ᶷ ⱬ ÒÑ1.0%FSO 

 
ⱬ ÒÑ1.5%MO(̘20% FSO) 

ᶷ ⱬ ÒÑ1.0%MO(̘20% FSO) 

 
ᵬ  ÒÑ1.5%FSO(ᶷ ) 

ᶷ ᵬ  ÒÑ0.5%FSO( ) 

 

A1.6 ⱬᴰ  

A1.6.1 ֟ ḱ ⱬᴰ ⱴ Ȃⱴ

6ҩ ⱴ ⌠ FSO 75% ṿȂ ⱬ ⌠ NIST

NIST ‰Ȃ └ ᾛ Ὲ ̆

FSO 1% ̆ ⱴ ԍ 7kPaȂ 

A1.6.2 ᴰ ̆ A1.6.1Ҭ Ȃ 

A1.7 ḱ Ȃ 

A1.7.1 A1.2 ҹ ⱬᵬ ҉ᾝᴆ Ȃᵬ

ⱬ ᶏ ⱬ qc⁞ ̆ ⱬᵬ Ҍ

ῤȂ ̆ an=0.80 ҹԅ⁞ ḱ Ȃ

ⱬӞ ᵬ ң ׆̆ ⱬ Ҍ ̆ Ҍ

Ȃᵬ ⱬҌ ₱ Ӟױ

ᵝ ₱ Ȃ ῀ ⱬ ң Ҍ ̂Ӟ ̆

u2 u3̃̆ ḱץ Ҍѿ ҹ fsȂ 
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B ῀ת  

B.0.1 ῀ת  B.0.1Ȃ 

 

B.0.1 ῀ת ̂ã ⱬ ᶷ

ⱬ ץ ⱬᴰ ̂̕ b̃ ⱬץ ᶷ

ⱬץ ᵈ ⱬᴰ ̂̕ c̃⁞ ת῀
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C ᵣ └ ᵬῈ  

C.0.1 ᵣ └ ᵬῈ C.0.1Ȃ 

 

C.0.1 ᵣ └ ᵬῈ  
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D ῀  

D.0.1 ῀ D.0.1Ȃ 

 

D.0.1 ῀ : (a) Electronic Friction-typĕ (b) Type 1 

Piezoconĕ (c) Standard 10-cm2 Type 2 Piezoconĕ and (d) 15-cm2 

Type 2 Version (5) 
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E ᴰ ⱬ ᶛ  

E.0.1 ᴰ ⱬ ᶛ E.0.1Ȃ 

 

 E.0.1 ᴰ ⱬ ᶛ  
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F ⱬ  

F.0.1 ⱬ F.0.1Ȃ 

 

 F.0.1 ⱬ  
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