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›  ṕ 

Ӑ …Ṽ Ӏ ц  Џ 29 Ἤ ứȲ֯ס ứ ӐПӀ

⁄ ᵅ ḖȲᴕ Ӏ П Ԉ֪ Ӏ֮ ֮ ѿц Ӏ

ạ֪ ֵȲ╝ МП Ḗᶁ Ɫ ἤ ⁄ἤ ứȲ ⁄ѿ ӣ

в ᵅП Пȷ֢Ӏ ѻ ӼҠ Ӑ П Ȳиᵑ ֥

ἤП њҌἨ Ȳѿ о Џᵂȴ 

Ӑ ᴞӖ ד95 иⱢɦ שׁ ɧȳɦῴ ᵂ ɧцɦ ᵂ ɧϮ ◕

ЏᵂȷẔМ Ϛ ◕ɦ שׁ ɧЏᵂὑ ד96 2ѣᶙכȲ ϡ ◕ɦῴ ᵂ ɧ

ὑ ד97 1ѣ ᶙ Ȳ97ד 12ѣᶙכ Ϯ ◕ɦ ᵂ ɧЏᵂȲ ᵛӻӦв╜

Ӂ╟ᴩṶừȴ 

Ӑ П ⁄ֽϯȸ 

1.  Ӑ ӣὑᶺ ἬצӀ ȷᵀе ἨӀ ѻ ҫצ ᵑ

ứ῏Ȳ ṼẔ ứȴ 

2.  Ӑ ѻ …Ṽ в╜ ד94 ӁПɦӀ ц  Џ ɧȲ

ṳ ᴕּר еא ц Ừ Ầ (AASHTO 2004דᾪ)ȳѡӐ ҆

(ӂכ דᾪ)цד16 ᴕѝ (   Х) Ɫ Ӑ ᴩ Џᵂȴ 

3.  Ӑ ṿӣеạ ᴯȴ 

Ӑ в иⱢϮ Ԛϡϫ Ȳ Ϛ ɦ ⁄ɧв Ҕ╗ᾎ Ṽ ȳ в ȳ

ӣ ȳ ғ и ȳ Ὲ ц ⁄ ȴ ϡ ɦ ɧҔ╗

Ṟ ֣ ȳ П ȳ ȳӻϿȳ ᴞᴩṞ ȳϢᴩ ȳ Ѭȳ

ц в Ԛϟ ȴ Ϯ ɦ   Џ ɧҔ╗еṞ ц Ṟ

ȳϢᴩщ цϢᴩ֮ϯ ȳӻ ȳеԚ ╟ ȳ ╟ȳ Ӱцӻ ȳ

цӢ ȳ ȳ ȳ ὙцẔ҃ӻ Џ ╟ ԚϫϚ ȴҫצ

Пв ⁄ȳ Ḗ иέ в ⁄ԝὑ  ẁ ȴ 
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֥ừП ᴩ Ȳṳừᾃ ц Ȳѿẁ∟ Ϥ ᴕȴ 
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Ϛ    ⁄ 

1.ᾎ Ṽ  

Ӑ Ṽ Ӏ ц  Џ 29 ứ ứПȴ 

2. в  

Ӑ в ṼӀ ᵂ П Ȳи ⁄ȳ ц   Џ

Ϯ ȴ 

3. ӣ  

Ӑ П ӣ ⱢἬצӀ ȴᵀе ἨӀ ѻ ҫצ ᵑ ứ

῏Ȳ ṼẔ ứȴ 

Ӏ Ҕ╗ȸ 

(1) Ӏ вἬצ ȴ 

(2)᾿ ӀцӀᴩ╜ ѿвȲ Ӏ ѿҵἬצ ȴ 

(3)МҶѻ ứϢЀ Ự вἬצ ȴ 

ϯԝצ ᶮПϚ῏Ȳ Л ӣӐ ԓ ἨϚ иП ứȸ 

(1)   ȳ ᴂ Ἤ ПӀ ȴ 

Ӏצ╠(2) ПḂ ȳἷ ȳ Ἠ Ȳ ֮Ѡѻ ֝ ῏ȴ 

(3) ֮֮ᶮ о Ȳ МҶѻ ֝ ῏ȴ 

4. ғ и  

Ӏ ṼẔғ иⱢᶶ ȳѻ ȳװ цὢ ҳ Ȳṳ∂

ӴӀ Ṇ ȴ 

(1)ᶶ ȸ╓ҏϤЀ╟ѿᶙԓἨ и ạȲẁּז ӀП ἤӻ ц Ӏ

в ἤӻ Пѻ ȴ 

(2)ѻ ȸ╓ ӀвПע ȳӀ ȳ ȳ ц Ἠ ῺӀɎ ȳ

ȳ ɏ Пѻ ȴ 

װ(3) ȸ╓ Ӏв ѻ ὢ Пװ ȴ 

(4)ὢ ȸ╓ ẁ Ӏвῂ ϢṞҏϤἨᴟװ П ȴ 

5.  

Ӏ Ȳ Ṽ ғ и ȳ֮ᶮи ứПȲṳ ֥ῶ 5.1 П ứȴ

ᵀ֪ ֮֮ᶮ֮ П оȲ ֮Ѡѻ Ҡ῏Ȳ ⱢӇ П ȴ 
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ῶ 5.1  

ᴯȸеṭ/Њ  

ғ и  

 

 

( Њ ) 

֮ᶮи  

ᶶ  ѻ װ   ὢ  

ӂ     60ʲ100 50̡ 80 40̡ 70 20̡ 50 

Ѻ     60̡ 80 50̡ 70 40̡ 60 20̡ 40 

Ѝ     50̡ 60 40̡ 50 30̡ 40 20̡ 30 

ȸӂ ʟ֮ᶮӂỌȳ ịȳד ⇔Њȴ 

Ѻ ʟ֮ᶮ Ԇȳ ịȳד ⇔Њȴ 

Ѝ ʟ֮ᶮ ȳ ịȳד ⇔Єȴ 

 

6.ᵅ☼ ӂᶁᴩ ֽῶ 6.1 Ἤӱȴ 

ῶ 6.1 ᵅ☼ ӂᶁᴩ  

ᴯȸеṭ/Њ  

    Vd ᵅ☼ ӂᶁᴩ Vr 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

85 

78 

70 

62 

54 

46 

38 

29 

25 

20 

7. а 

ᾼ כ Ṽ ᴖ ȲẔ ѻכ Ҕ╗ȸ 

(1)Ṟ ȴ 

(2)Ϣᴩ ȴ 
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(3) Ῐȴ 

(4)ӻ ȴ 

(5) Ṟ ȴ 

(6)еԚ ╟ ȴ 

(7) Ѭ ╟ȴ 

(8)֮ϯ ȴ 

(9)Ẕ҃ȴ 

8. Ὲ  

֢ ПῈ Ȳ ⁄ֽῶ 8.1 ứȴ ȲҠ֪ ֮ Ḗȳ

ȲᵂӇ П ȴ 

ῶ 8.1 Ὲ  

ғ и  

 

 

а 

 

ᶶ  ѻ װ   ὢ  

1.Ṟ ( ֣)  2ѿϱ 2ѿϱ 1ѿϱ 1ѿϱ 

2.Ϣᴩ  צ צ צ  

3. Ῐ צ צ/ /צ  /צ   

4.МҶи /צ צ  /צ    

5. Ṟ /צ   /צ    

6.еԚ ╟ /צ  /צ צ צ   

7. Ѭ /צ ╟ /צ  /צ  /צ   

Ǜὢ ⇔ 12еѐѿϯȲѹ ӂצ Ἠ Ϣᴩ

῏Ȳ Ϣᴩ ȴ 

9. ⁄ 

Ӏ ⁄ֽϯȸ 

(1)Ӏ Ẕ Пғ и ц ῺЁ֮ṿӣП Ȳᴕ

аȳӻϿ Ѐ цӻ Ḗ Ȳ Ἤ П ⇔Ғ Ȳ ȴ 

(2)Ӏ ὑӻϿ ЀȳеṞ ȳ ȳ ịцẔ҃ П ◕ȲẔ

С ⇔ᾼҒ ȲӻϿ ЀҒ ⇔ ֥ ҙ ᾼ ứȲѹừ

ᴕ ҿȳҢ ӣ П Ғ ȴ 

(3)Ӏ Ἤ ПῈ ҵȲӼ Ғ Ȳѿ ẁ​Ѭ ȳӢ ȳѝ

ȳ ♄ Ὲ ȳ֮ ȳ ╟ Ὲ ȴ 

10. ⁄ 

ạ 
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⇔ắ ȲӀ Ҡᴕ Ṽϯ ⁄ С ю ⇔ȸ 

(1)ᶶ ⇔П ӭԒ∟װᶧⱢи ȳ ῘȳḦṞ ȴ 

(2)ѻȳװ ắ Ȳ ӭԒ∟װᶧⱢ Ῐȳ Ṟ ȳḦṞ ȳ

ҵ Ṟ ȳ Ṟ ȳṞ и ȳМҶи ȳϢᴩ ⇔Ɫ ⁄ȴ 

(3)ὢ ắ Ȳ ӭԒ∟װᶧⱢ Ῐȳ Ṟ ȳṞ ⇔ȳ

ЊϢᴩ ȳḂ ϢṞԚӣѠהἨ Ɫ ᴩ Ɫ ⁄ȴ 

11. ȳ ⁄ 

Ӏ ȳ ᴕ ׄԓȳ ȳϢӐӻ ȳ ȳ ȳ Ӣ

ц ₇ ȲṳṿϢἤоП ӀῈ Фד ֥Ȳѿ ẞ ӀӘ

ᾼӭ ȴ ȳ ϤϢӐ Ἐṳ֝ ᴕ ד Ԉ ᴩ

Ṇ ἤ ȴ
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ϡ   Џ  

Ϛ  Ṟ ֣  

Ӏ Ṟ ֽῶ 1.1 ἬӱȲẔ Њ ֣ ֽ 1.1ʲ 1.6 Ἤӱȴ 

 

ῶ 1.1 Ṟ ֢ ѐЉ 

Ṟ  

Ṟ        ѐ    Љ    (еѐ)  

ԓ   ԓ  ԓ  ›  ›  М    ∟  ∟  

L U H La L1 L2 Lx Ly L3 Lb 

ЊⅎṞ 

P 
5.5 2.1 2.0 0.9 3.3  ð ð ð ð 1.3  

  Ṟ 

SU 
9.0 2.5 4.1 1.2 6.0  ð ð ð ð 1.8  

ЄⅎṞ 

BUS 
12.2 2.5 4.1 2.1 7.6  ð ð ð ð 2.5  

М₤ҙ Ṟ 

WB12 
15.0 2.5 4.1 1.2 3.9  7.5 ð 0.6  ð 1.8  

Є₤ҙ Ṟ 

WB15 
16.5 2.5 4.1 0.9 5.4  9.0 ð 0.6  ð 0.6  

ԓ Ṟ 

WB18 
20.0 2.5 4.1 0.6 3.0  6.1 1.2 1.7 6.4 1.0 
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1.1  ЊⅎṞ Њ ֣ ᴕ  
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1.2  Ṟ Њ ֣ ᴕ  
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1.3  ЄⅎṞ Њ ֣ ᴕ  
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1.4  М₤ҙ Ṟ Њ ֣ ᴕ  
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1.5  Є₤ҙ Ṟ Њ ֣ ᴕ  
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1.6  ԓ Ṟ Њ ֣ ᴕ  
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ϡ   

2. כ 1  

Ӏ ᾼ כ Ṽ ᴖ ȲẔ Ҕᵶϯԝ֢כ аֽ

2.1.1 ἬӱȲẔ ⇔Ṽ ғ и ֽῶ 2.1.1ȴ 

1.Ṟ ȸҔᵶḦṞ ȳ Ṟ ȳ ҵ Ṟ ȳ Ṟ ȳ ᴞᴩṞ цеṞ ӣ

ȴ 

2.Ϣᴩ ȴ 

3. Ῐȴ 

4.ӻ ȸҔᵶи ȳ о ȳᶨ ц Мї ȴ 

5. Ṟ ȴ 

6.еԚ ╟ ȴ 

7. Ѭ ╟ȴ 

8.֮ϯ ȴ 

9.Ẕ҃ȴ 
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ȸ1.‍ Ӑ ֽеṞ ӣ ȳṞ и ȳ ᴞᴩṞ ȲṼӻ Ḗц Ԉᴖ ȴ 

2.Ӑ ᴕ …ῶӱ ◕ ȲеṞ ӣ и ҫᴩ ȴ 

 

 

2.1.1 Ӏ כ ᴕ  
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ῶ 2.1.1 Ӏ аѐЉῶ 
      ᴯȸеѐ 
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2. 2 Ṟ  

2.2.1 ḦṞᴩ ПṞ  

ẁḦṞᴩ ПṞ Ɏѿϯ ḦṞ )ȲẔ ⇔ ứֽϯȸ 

1.ᶶ ḕṞ ⇔ѿ 3.5 еѐѿϱⱢừȲ ЊЛ Њὑ 3.25 еѐȴ 

2.ѻ цװ ḕṞ ⇔Л Њὑ 3.0 еѐȴ 

3.ὢ ḕṞ ⇔Л Њὑ 2.8 еѐȴ 

2.2.2 Ṟ  

Ṟ צ֯╓… иᶶ Ṟ П Ȳẁ Ṟц ṞṿӣПṞ ȲẔ ⇔ ứֽ

ϯȸ 

1. ‍ и ȲẔ ⇔Л Њὑ 2.0 еѐȴᵀ ⇔ЛṜ῏Ȳ Ṟ

⇔Л Њὑ 1. 5еѐȲ ᴕֽ 2.2.1 Ἤӱȴ 

2. и ȲẔ ⇔ѿ 3.0 еѐѿϱⱢừȲЛ Њὑ 2.5 еѐȴ 
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2.2.1 Ṟ ᴕ  
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2.2.3 ҵ Ṟ  

ҵ Ṟ …╓ѻ ȳװ цὢ Ȳ֯ӑ Ṟ ᾓϯȲẁḦ

Ṟȳ Ṟц ṞṿӣȲẔ ⇔ ứֽϯȸ 

1. ‍ и ȲẔṞ П Њ ⇔ Ṽ 2.2.1 ứ ȲѹЛừЄὑ

4.5 еѐȲ ᴕֽ 2.2.2ȴ 

2. и ѹⱢ ϚṞ ȲṞ Ғ Ῐ ⇔ừЄὑ 4.5 еѐȴ 

 

2.2.2 ҵ Ṟ ᴕ  
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2.2.4 ӣṞ  

ӣṞ Ҕ╗ Ṟ ȳ ᴞᴩṞ цеṞ ӣ ȲẔ ⇔ ứֽϯȸ 

1. Ṟ ȸ Ṟ …╓ẁ Ṟᴩ ⱢѻПṞ Ȳᵶ Ṟ ӣ ȳ Ṟ Ԓ ȴ 

(1) Ϛ Ṟ Л Њὑ 1. 5еѐȷֵ Ṟ ПṞ ЛừЊὑ 2.5 еѐȴ 

(2) и П Ṟ ⇔Л Њὑ 3.0 еѐȴᵀắ ὑ ⇔ѹ Ṟ

ḦṞצ ῏ȲẔ ⇔Л Њὑ 2.5 еѐȴ 

2. ᴞᴩṞ ȸ ᴞᴩṞ …╓ ẁ ᴞᴩṞṿӣἨ ᴞᴩṞ ᴩϢԚ

ӣПṞ Ἠ ȲẔ ⇔֝ 5.3 ứȴ 

3.еṞ ӣ ȸеṞ ӣ …╓ ẁеṞᴩ ПṞ ȲẔ ⇔ѿ 3.5 еѐⱢừȲ

Л Њὑ 3.0 еѐȴ 

2.2.5 Ṟ  

֣ Ṟ …╓ӑ ᴩṞи֣ Ȳ ẁ ֣ᴩṞПṞ ȷ ֣ Ṟ …╓ ẁ

֣ᴩṞПṞ ȲẔṞ ⇔ֽῶ 2.2.1 Ἤӱȴ 

 

ῶ 2.2.1  Ṟ ⇔ ứ 

                                                      ᴯȸеѐ 

◕ 

и  

֣ Ṟ  ֣ Ṟ  

Њ  Њ 

Ϛ ◕ 5.25 5.50 

3.5 

ạЄ₤Ṟ Ϥ ◕ 4.50 5.25 

2. 3 Ϣᴩ  

Ϣᴩ …╓Ϣᴩ ẁᴩϢ ᴩ иП ⇔ȲẔ ⇔֝ 6.1 ứȴ 

2. 4 Ῐ 

1.ᶶ ῘȲв Ῐ ⇔Л Њὑ 0.25 еѐȲҵ Ῐ ⇔ừЄὑ 0.5

еѐȳ Њ 0.25 еѐȴ 

2.Ẕ҃ ừ ⇔ 0.25 еѐѿϱ ῘȷֽצМҶи Ἠᶶ и ȲẔ

0.1 еѐѿϱ ȴ 

3.Ẕ҃ Ϣᴩצ ῏Ȳ ᵍ ҵ Ῐȴ 

2. 5 ӻ  

ӻ ⱢṞ П ứ Ȳӣѿ иᴩṞѠ֣ȳи ᶶ Ṟ ȳ іṞ☼ȳ
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ẁᴩϢ ᶨ ц ӻ ạ ╟ȲẔ ứ Ṽ 15.2 ȴ 

2. 6 Ṟ  

Ṟ …╓ѿ и ╓ứ Ȳẁе ὍṞ ПῈ ȲẔ ứ

Ṽ 10.2 ȴ 

2. 7 еԚ ╟  

еԚ ╟ ╓Ṽ ȳ ȳ ц Пᵉ ḖȲ ὑϢᴩ Ἠи

П ᾭῈ ȲẔ ứ Ṽ ϫϮ ȴ 

2. 8 Ѭ ╟ 

Ѭ ╟ ứ Ṽ ϝ ȴ 

2. 9 ֮ϯ  

Ӏ ֮ϯ ᴯ ц ⇔Ȳ Ṽв╜ ӁɦӀ ֮ϯ ᾬ

ᴯ Ὑɧ ȴ 
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Ϯ   

3.1 ӂ  

ӂ Ӂ ╟П Ӏ Фד ֥ȴ 

3.2  

1. Ṟ Ssȸ 

Ϣ Ṟ Мצ ᾬȲᴞч ȳ Ṟᴟᶙԓ ѦṞ Ἤ П ȴ 

֢ ֥ Ṟ П ứȴ 

2. Ṟ Spȸ 

(1)֯ ֣ Ṟ П Ȳ Ϣ ѿЛ ›ѠṞ ᴩ Ȳᴩ ֣Ṟ ὑ

֣ẃṞ Ṟ›ᶙׄכԓ ›ṞἬ П ȴ 

(2) ֣ Ṟ ֥ Ṟ П ứȷ ЛṜ ◕Ȳ Ѧ

Ṟ ȴ 

3.2.1 Ṟ  

Ӏ Ṟ ứֽῶ 3.2.1 Ἤӱ(ᵶ Ṟ Пị⇔ Ӕ )ȴ 

 

ῶ 3.2.1 Ṟ  

Vd 

(еṭ/Њ ) 

Ṟ Ss(еѐ) 

( Њ ) 

ị⇔ Ӕ Ss(еѐ) 

ị⇔ G 

+3˖/-3˖ 

ị⇔ G 

+6˖/-6˖ 

ị⇔ G 

+9˖/-9˖ 

100 155 -10/10 Ƅ Ƅ 

90 135 -8/8 Ƅ Ƅ 

80 110 -6/6 -11/15 Ƅ 

70 90 -5/5 -9/11 Ƅ 

60 70 -3/3 -6/8 Ƅ 

50 55 -2/2 -4/6 -6/10 

40 40 -2/2 -3/4 -4/6 

30 30 -1/1 -2/2 -2/3 

25 25 -1/1 -1/1 -2/2 

20 20 0/0 0/0 0/0 

ȸ ị⇔>±3̟ Ȳừᴕ Ẕ ịП ȴ 
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3.2.2 Ṟ  

Ӏ Ṟ ứֽῶ 3.2.2 Ἤӱȴ 

ῶ 3.2.2 Ṟ  

 

 

 

 

 

 

 

 

 

 

3.2.3 цӭ ᾬ ⇔ 

ϰ Ṽ ῶ 3.2.3 ἬӱȲ Ϣ ⇔ ӭ ᾬ ⇔П ứȲѿв Ṟ

Мїϰ ӂ Ѡ֣Ҡ П Њ ȴ 

 

ῶ 3.2.3 цӭ ᾬ ⇔ 

ᴯȸеѐ 

Ϣ ⇔ He 
ӭ    ᾬ    ⇔  Ho 

 Ṟ    Ṟ   

1.05 0.15 1.30 

 

3.3 ӂפ Њҙ  

ӂפ Њҙ Ṽ ц Є ứֽϯהцῶ 3.3.1 ȴ 

)127(

2

smax

d
min

fe

V
R

+
=  

 Мȸה

Rminȸ Њפ ҙ Ɏеѐɏ 

Vdȸ Ɏеṭ/Њ ɏ 

emaxȸ Є (˖) 

fsȸ ֣ … Ȳֽῶ 3.3.2 Ἤӱ 

Vd(еṭ/Њ ) 
Ṟ Sp(еѐ) 

( Њ ) 

70 330 

60 290 

50 240 

40 200 

30 160 

25 140 

20 120 
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ῶ 3.3.1 ӂפ Њҙ  

Vd 

(еṭ/Њ ) 

ӂ  פ      Њ  ҙ    Rmin   (е ѐ) 

e max =4˖ e max =6˖ e max =8˖ 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

ð 

380 

280 

210 

150 

100 

60 

35 

25 

15 

440 

340 

250 

190 

140 

90 

55 

30 

20 

15 

390 

300 

230 

170 

120 

80 

50 

30 

20 

10 

 

ῶ 3.3.2 ֣ … fs 

Vd 

(еṭ/Њ ) 
100 90 80 70 60 50 40 30 25 20 

ѻ  0.12 0.13 0.14 0.146 0.152 0.158 0.164 0.17 0.173 0.18 

җ  ð ð 0.14 0.146 0.152 0.158 0.164 0.17 0.173 0.18 

֣  ð ð ð ð 0.173 0.197 0.230 0.276 0.307 0.350 

ȸ ֣ ȸ…╓ о Ѐẁ ֣ѹ ѻ и ПṞ ȴ 

3.4  

3.4.1  

Њ ṼӔ ╔ ứȷ Є Ɫ 4˖ʲ8˖ȴ 

3.4.2 ứ 

ὑ ếפ ◕ȴӑ ếפ ῏Ȳ ừ и ὑ

᾿ ◕ פ ◕Ȳ ὑפ ◕ иЛừ 50̟ Ȳ∂ 20̟ ʲ40̟ ȴ 

3.4.3  

ᶶ П∂ ┬ϯԝϡה ȸ 
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ù
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ù
ù

ú

ø

é
é
é
é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å
-

ö
÷

õ
æ
ç

å
-

-=¢

2

min

min

max

12

1

1:

r

r

R

R

R

R

eeRR ȼȼȼ(ה 1)  

ö
÷

õ
æ
ç

å -
-³=>

R

RR

R

R
eeRR rr

r
2

1: min
max ȼȼȼFה 2)  

ᵀ Њ ┬ϯה ȸ 

R

R
ee min

max³= ȼȼȼȼȼȼȼȼFה 3)  

Ẕ Ὠֽῶ 3.4. 1ȳ3.4. 2ȴ 

Ẕ҃Ӏ ừṼ›ԝеה Ȳ צֽ ạ Ԉ Ȳ Ṽϯԝϡה С

ȲẔ Ὠֽῶ 3.4. 3ȳ3.4. 4ȴ 

:rRR¢ ö
÷

õ
æ
ç

å
-³ö

ö

÷

õ

æ
æ

ç

å

-
= 1

min

min
max

R

R

RR

R
ee r

r

ȼȼ(ה 4)  

:rRR> :nRR¢ e =ч֣ ╔ȼȼFה 5)  

:nRR> e =Ӕ ╔ 

еהМ 

( )s
d

fe

V
R

+
=

max

2

min
127   

max

2

127e

V
R r

r =

  
eȸ (˖)  

Rȸӂפ ҙ (еѐ)  

Vdȸ (еṭ/Њ )  

Vrȸᵅ☼ ӂᶁᴩ (еṭ/Њ )  

emaxȸ Є  

sf ȸ ֣ …  

Rminȸѿ Vdᴩ Пӂפ Њҙ (еѐ)  

Rrȸѿ Vrᴩ Ȳ їϩ maxe ӂ Пӂפ ҙ (еѐ)  

Rnȸᵍ פ ҙ (еѐ)  

3.4.4 Є  

Є П ứֽῶ 3.4. 5Ἤӱȴ֯ Ӕ ╔ ч֣ ╔

Grʨ0.3˖ȴ 
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  Џ 3 - 5 

 

ῶ 3.4.5 Є  

    Vd 

(еṭ/Њ ) 
  Є            Gr 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

1/210 

1/190 

1/170 

1/150 

1/130 

1/110 

1/90 

1/70 

1/60 

1/50 

ȸ Є ( rG )ȸѿ ֣ Ṟ Ɫ ȲѹѿᴩṞ

Мї ị (PGL)Ɫ ᵉ ȴ 
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  Џ 3 - 6 

 

ῶ 3.4.1 ᶶ (1.5̟ ) 

 

eȸ (˖) 

Rȸӂפ ҙ (еѐ) 

Vdȸ (еṭ/Њ ) 

emaxȸ Є (˖) 

NCȸӔ ╔(1.5̟ ) 

RCȸч ╔(1.5̟ ) 

Rmin ȸӂפ Њҙ (еѐ) 
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ῶ 3.4.2 ᶶ (2.0̟ ) 

eȸ (˖) 

Rȸӂפ ҙ (еѐ) 

Vdȸ (еṭ/Њ ) 

emaxȸ Є (˖) 

NCȸӔ ╔(2.0̟ ) 

RCȸч ╔(2.0̟ ) 

Rmin ȸӂפ Њҙ (еѐ) 
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  Џ 3 - 8 

 

 

ῶ 3.4.3 Ẕ҃Ӏ (1.5̟ ) 

 

eȸ (˖) 

Rȸӂפ ҙ (еѐ) 

Vdȸ (еṭ/Њ ) 

emaxȸ Є (˖) 

NCȸӔ ╔(1.5̟ ) 

RCȸч ╔(1.5̟ ) 

Rmin ȸӂפ Њҙ (еѐ) 
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  Џ 3 - 9 

 

ῶ 3.4.4 Ẕ҃Ӏ (2.0̟ ) 

 

eȸ (˖) 

Rȸӂפ ҙ (еѐ) 

Vdȸ (еṭ/Њ ) 

emaxȸ Є (˖) 

NCȸӔ ╔(2.0̟ ) 

RCȸч ╔(2.0̟ ) 

Rmin ȸӂפ Њҙ (еѐ) 
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3.4.5  ⇔ 

 ⇔ȲЛ ЊὑϯԝϡהП Є ȴ 

LeʨFB+W)ʄe/(2 GrGȼȼȼFה 1)  

LeʨVd ×s/3.6 éééééé(ה 2)  

 Мȸה

Leȸ  ⇔(еѐ)  

Bȸ ị ᴟ ҵ Ṟ П ⇔(еѐ)  

ʄeȸ ҅  

Grȸ   

Vdȸ (еṭ/Њ )  

sȸ )Ȳ(הּ) Њ s =2) 

WȸḦṞ (еѐ)  

3.4.6 ᵍ פ ҙ  

ᵍ Пӂפ Њҙ ứֽῶ 3.4. 6ȴ 

ᵍ פ ҙ RnП еֽהϯȸ 

( )s
d

n
fe

V
R

+
=

127

2

 

 Мȸה

Rnȸᵍ פ ҙ (еѐ)  

Vdȸ (еṭ/Њ )  

eȸӔ ╔ 

fsȸ ֣ … (0.035)  
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ῶ 3.4.6 ᵍ פ ҙ  

    Vd 

(еṭ/Њ )  

ᵍ    פ  ҙ  Rn  (е ѐ)  

   Њ  

(Ӕ ╔ѿ- 1˖ )  

∂   

(Ӕ ╔ѿ- 2˖ )  

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

3100 

2500 

2000 

1500 

1100 

780 

500 

280 

200 

125 

5200 

4300 

3400 

2600 

1900 

1300 

840 

470 

330 

210 

 

3.5 ếפ  

3.5.1 ếפ  

ᶶ ὑפ ◕Ȳ ֥ 3.5.2 ứҵȲ ếפ ȲẔ҃Ӏ

ὑפ ◕Ȳừ ếפ ȷ ếפ ȲẔ  ⇔П ֽϯהȲ

ᵀЛ ὑ 3.4.5  ⇔ȴ 

LsʨVd 3/( 47J×R )  

 Мȸה

Lsȸ ếפ  ⇔ (еѐ)  

Vdȸ  (еṭ/Њ )  

R ȸӂפ ҙ  (еѐ)  

J ȸ֣їҒ ⇔ о  (еѐ/ּה 3)  

J = 1.1ɇVd/200 
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3.5.2 ᵍ ếפ ứ 

ᶶ ӂפ ҙ Єὑῶ 3.5.1 ứ῏Ȳ ᵍ ếפ ȴ 

ῶ 3.5.1 ᵍ ếפ ҙ  

        Vd 

(еṭ/Њ ) 

ᵍ      ế  פ    ҙ    Rs 

(е ѐ) 

100 1450 

90 1200 

80 950 

70 700 

60 500 

50 360 

40 230 

30 130 

25 90 

20 60 

 

3. פ 6 ч֣פ  

3. פ 6.1  

1. VdʨVNеṭ/Њ ῏ȲẔ פ ד Ẓ פ ҙ ѩ Њὑ 1.5ȴ 

2. RNʧVdʤ80 еṭ/Њ ῏ȲẔ פ ד Ẓ פ ҙ ѩ Њὑ

2.0ȴ 

3.ᶶ ѿЛ פ Ɫ ⁄ȴ Vdʥ40еṭ/Њ ֢ П פ

Л֥ϱ ứц 3. 5.2 П ứ῏Ȳ ὑẒ פ Ғ ếפ ȴ 

3. 6.2 ч֣פ  

1.ᶶ ч֣פ ừҒ ếפ ȴ 

2.֢ ֥ 3. 5.2 ᵍ ứᴖӑ ếפ Ȳ̓͂ ᴕ 3. 4.5 о

ḖȲҒ ᾿ ◕ȴ 

3. 7 ӂפ  ⇔ 

3. פ֣֝ 7.1  ⇔ 

1. פ Ἠ פ Ғ ếפ П  ⇔Ṽ ứֽῶ 3. 7.1ȴ 

2.ӦẒ ѿϱ פ Пכ פ ȲẔ   ֥ῶ 3. 7.1 ứȲѹḕϚ פ
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◕  ⇔Ṽ ứֽῶ 3. 7.2ȴ 

ῶ פ֣֝ 3.7.1  ⇔ 

        Vd 

(еṭ/Њ ) 

 (еѐ)  ⇔      פ ֣ ֝

ɆLc + ɆLs 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

140 

125 

110 

100 

85 

70 

55 

40 

35 

25 

ȸLcⱢ פ  ⇔ȲLsⱢ ếפ  ⇔ȴ 

 

ῶ פ 3.7.2 ḕϚ פ ◕  ⇔ 

        Vd 

(еṭ/Њ ) 

    Lc ⇔     ◕  פ 

(еѐ) 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

3. 7.2 ч֣פ ֢֣  ⇔ 

ч֣פ ⱢẒ פ֣֝ Пч֣ ֥ȲẔМ֣֝פ П  ⇔ ứ Ṽ

3. 7.1 ȴ 



ӎ є‗ Н ס113) 9ѱ12ѯ Ӣ)   

 

  Џ 3 - 14 

 

3. 8 ӂפ Ṟ Ғ  

1.ᶶ ӂפ ḦṞ Ṽ ϯה Ғ ʄWȲẔ҃Ӏ ӂפ ḦṞ

ừṼ ϯה Ғ ʄWȲ ʄWЊὑ 0.5 еѐ῏Ȳ ᵍ Ғ ȴ 

( )[ ] ncccnc WZCUNWWW -++=-=D ȼȼ(ה 1)  

 Мȸה

cW ȸӂפ ◕ḦṞ (еѐ)  

nW ȸ᾿ ◕ḦṞ (еѐ)  

NȸṞ  

cU ȸ Ṟ ᴶ (еѐ)  

YRXRUc --++= 225.2  ȼȼ(ה 2)  

( XȲYⱢ Ṟ ѐЉ… Ȳֽῶ 3.8.1 Ἤӱ)  

cC ȸ Ṟ (еѐ)  

( )200/90+= dc VC ȼȼȼȼȼȼȼ(ה 3)  

cZ ȸ (еѐ)  

RVZ dc /1.0=  ȼȼȼȼȼȼȼȼ(ה 4)  

dV ȸ (еṭ/Њ )  

Rȸӂפ ҙ (еѐ)  

֥Ṟ ȳ ȳ цҙ Ἤ ПṞ Ғ П Ὠԝὑῶ 3.8.2

ʲ3.8.4ȴ 

2.Ṟ Ғ ӂᶁи ὑḕϚṞ в ȲẔ ◕ừ ֥ ếפ ᵉ ȴ 

 

ῶ 3.8.1 Ṟ ѐЉ…  

ᴯȸеѐ 

    Ṟ   
Ṟ  ѐ Љ …  

X = La (2L1 + La) Y = L1
 2+ L2

 2 

        Ṟ 

Є   ⅎ   Ṟ 

М₤ҙ Ṟ 

Є₤ҙ Ṟ 

SU 

BUS 

WB12 

WB15 

15.8 

36.3 

10.8 

10.5 

36 

57.8 

71.5 

110.2 

ȸLaⱢṞ › ȲL1ⱢṞ › ȲL2ⱢṞ М ȴ
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ῶ 3.8.2 Ṟ Ғ ῶ( ϚḦṞ =3.0M) 

Wn = 6.0 (ЄⅎṞ) 

Vd    

R 
20 25 30 40 50 60 70 80 90 100 110 120 

3000 0.2  0.2  0.3  0.4  0.5  0.6  0.8  0.9  1.0  1.1  1.2  1.4  

2500 0.2  0.2  0.3  0.4  0.5  0.7  0.8  0.9  1.0  1.1  1.3  1.4  

2000 0.2  0.3  0.3  0.4  0.6  0.7  0.8  0.9  1.1  1.2  1.3  1.4  

1500 0.2  0.3  0.3  0.5  0.6  0.7  0.8  1.0  1.1  1.2  1.4  1.5  

1000 0.3  0.3  0.4  0.5  0.7  0.8  0.9  1.1  1.2  1.3  1.4  1.6  

900 0.3  0.3  0.4  0.5  0.7  0.8  0.9  1.1  1.2  1.3  1.5  1.6  

800 0.3  0.4  0.4  0.6  0.7  0.8  1.0  1.1  1.2  1.4  1.5  1.6  

700 0.3  0.4  0.5  0.6  0.7  0.9  1.0  1.1  1.3  1.4  1.6  1.7  

600 0.3  0.4  0.5  0.6  0.8  0.9  1.0  1.2  1.3  1.5  1.6  1.8  

500 0.4  0.5  0.5  0.7  0.8  1.0  1.1  1.3  1.4  1.5  1.7  1.8  

400 0.4  0.5  0.6  0.7  0.9  1.0  1.2  1.3  1.5  1.6  1.8  1.9  

300 0.53 0.6  0.7  0.8  1.0  1.2  1.3  1.5  1.6  1.8  2.0  2.1  

250 0.6 0.7  0.8  0.9  1.1  1.3  1.4  1.6  1.8        

200 0.71 0.8  0.9  1.1  1.2  1.4  1.6  1.7          

150 0.89 1.0  1.1  1.3  1.4  1.6  1.8  2.0          

140 0.94 1.0  1.1  1.3  1.5  1.7              

130 1 1.1  1.2  1.4  1.6  1.8              

120 1.07 1.2  1.3  1.5  1.6  1.8              

110 1.15 1.2  1.3  1.5  1.7  1.9              

100 1.24 1.3  1.4  1.6  1.8  2.0              

90 1.36 1.5  1.6  1.8  2.0                

80 1.5 1.6  1.7  1.9  2.1                

70 1.68 1.8  1.9  2.1  2.3                

60 1.93 2.0  2.2  2.4                  

50 2.27 2.4  2.5  2.8                  

40 2.78 2.9  3.0  3.3                  

30 3.62 3.8  3.9                    

20 5.33 5.5  5.7                    

15 7.08 7.26 7.44                   

 

Wn = 6.0 (Є₤ҙ Ṟ) 

Vd    

R 
20 25 30 40 50 60 70 80 90 100 110 120 

3000 0.18 0.2  0.3  0.4  0.5  0.7  0.8  0.9  1.0  1.1  1.2  1.4  

2500 0.19 0.3  0.3  0.4  0.6  0.7  0.8  0.9  1.0  1.2  1.3  1.4  

2000 0.21 0.3  0.3  0.5  0.6  0.7  0.8  0.9  1.1  1.2  1.3  1.4  

1500 0.23 0.3  0.4  0.5  0.6  0.7  0.9  1.0  1.1  1.2  1.4  1.5  

1000 0.28 0.4  0.4  0.6  0.7  0.8  0.9  1.1  1.2  1.3  1.5  1.6  

900 0.3 0.4  0.4  0.6  0.7  0.8  1.0  1.1  1.2  1.4  1.5  1.6  

800 0.32 0.4  0.5  0.6  0.7  0.9  1.0  1.1  1.3  1.4  1.5  1.7  

700 0.35 0.4  0.5  0.6  0.8  0.9  1.0  1.2  1.3  1.5  1.6  1.7  

600 0.38 0.5  0.5  0.7  0.8  1.0  1.1  1.2  1.4  1.5  1.7  1.8  

500 0.43 0.5  0.6  0.7  0.9  1.0  1.2  1.3  1.4  1.6  1.7  1.9  

400 0.5 0.6  0.7  0.8  1.0  1.1  1.3  1.4  1.6  1.7  1.9  2.0  

300 0.62 0.7  0.8  0.9  1.1  1.3  1.4  1.6  1.7  1.9  2.0  2.2  

250 0.71 0.8  0.9  1.0  1.2  1.4  1.5  1.7  1.9        

200 0.85 0.9  1.0  1.2  1.4  1.5  1.7  1.9          

150 1.07 1.2  1.3  1.4  1.6  1.8  2.0  2.2          

140 1.13 1.2  1.3  1.5  1.7  1.9              

130 1.21 1.3  1.4  1.6  1.8  2.0              

120 1.29 1.4  1.5  1.7  1.9  2.1              

110 1.39 1.5  1.6  1.8  2.0  2.2              

100 1.51 1.6  1.7  1.9  2.1  2.3              

90 1.66 1.8  1.9  2.1  2.3                

80 1.84 1.9  2.1  2.3  2.5                

70 2.07 2.2  2.3  2.5  2.7                

60 2.38 2.5  2.6  2.8                  

50 2.82 2.9  3.1  3.3                  

40 3.48 3.6  3.7  4.0                  

30 4.61 4.8  4.9                    

20 7.02 7.2  7.4                    

15 9.88 10.06 10.24                   

 

 

Wn=6.0 (ЄⅎṞ)  Wn=6.0 ( Є₤ҙ Ṟ)  
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ῶ 3.8.3 Ṟ Ғ ῶ( ϚḦṞ =3.25M) 

Wn = 6.5 (ЄⅎṞ) 

Vd    

R 
20 25 30 40 50 60 70 80 90 100 110 120 

3000 0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.5  0.6  0.7  0.9  

2500 0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.4  0.5  0.6  0.8  0.9  

2000 0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.4  0.6  0.7  0.8  0.9  

1500 0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.5  0.6  0.7  0.9  1.0  

1000 0.0  0.0  0.0  0.0  0.2  0.3  0.4  0.6  0.7  0.8  0.9  1.1  

900 0.0  0.0  0.0  0.0  0.2  0.3  0.4  0.6  0.7  0.8  1.0  1.1  

800 0.0  0.0  0.0  0.1  0.2  0.3  0.5  0.6  0.7  0.9  1.0  1.1  

700 0.0  0.0  0.0  0.1  0.2  0.4  0.5  0.6  0.8  0.9  1.1  1.2  

600 0.0  0.0  0.0  0.1  0.3  0.4  0.5  0.7  0.8  1.0  1.1  1.3  

500 0.0  0.0  0.0  0.2  0.3  0.5  0.6  0.8  0.9  1.0  1.2  1.3  

400 0.0  0.0  0.1  0.2  0.4  0.5  0.7  0.8  1.0  1.1  1.3  1.4  

300 0.03 0.1  0.2  0.3  0.5  0.7  0.8  1.0  1.1  1.3  1.5  1.6  

250 0.1 0.2  0.3  0.4  0.6  0.8  0.9  1.1  1.3        

200 0.21 0.3  0.4  0.6  0.7  0.9  1.1  1.2          

150 0.39 0.5  0.6  0.8  0.9  1.1  1.3  1.5          

140 0.44 0.5  0.6  0.8  1.0  1.2              

130 0.5 0.6  0.7  0.9  1.1  1.3              

120 0.57 0.7  0.8  1.0  1.1  1.3              

110 0.65 0.7  0.8  1.0  1.2  1.4              

100 0.74 0.8  0.9  1.1  1.3  1.5              

90 0.86 1.0  1.1  1.3  1.5                

80 1 1.1  1.2  1.4  1.6                

70 1.18 1.3  1.4  1.6  1.8                

60 1.43 1.5  1.7  1.9                  

50 1.77 1.9  2.0  2.3                  

40 2.28 2.4  2.5  2.8                  

30 3.12 3.3  3.4                    

20 4.83 5.0  5.2                    

15 6.58 6.76 6.94                   

 

Wn = 6.5 (Є₤ҙ Ṟ) 

Vd    

R 

20 
25 30 40 50 60 70 80 90 100 110 120 

3000 0 0.0  0.0  0.0  0.0  0.2  0.3  0.4  0.5  0.6  0.7  0.9  

2500 0 0.0  0.0  0.0  0.1  0.2  0.3  0.4  0.5  0.7  0.8  0.9  

2000 0 0.0  0.0  0.0  0.1  0.2  0.3  0.4  0.6  0.7  0.8  0.9  

1500 0 0.0  0.0  0.0  0.1  0.2  0.4  0.5  0.6  0.7  0.9  1.0  

1000 0 0.0  0.0  0.1  0.2  0.3  0.4  0.6  0.7  0.8  1.0  1.1  

900 0 0.0  0.0  0.1  0.2  0.3  0.5  0.6  0.7  0.9  1.0  1.1  

800 0 0.0  0.0  0.1  0.2  0.4  0.5  0.6  0.8  0.9  1.0  1.2  

700 0 0.0  0.0  0.1  0.3  0.4  0.5  0.7  0.8  1.0  1.1  1.2  

600 0 0.0  0.0  0.2  0.3  0.5  0.6  0.7  0.9  1.0  1.2  1.3  

500 0 0.0  0.1  0.2  0.4  0.5  0.7  0.8  0.9  1.1  1.2  1.4  

400 0 0.1  0.2  0.3  0.5  0.6  0.8  0.9  1.1  1.2  1.4  1.5  

300 0.12 0.2  0.3  0.4  0.6  0.8  0.9  1.1  1.2  1.4  1.5  1.7  

250 0.21 0.3  0.4  0.5  0.7  0.9  1.0  1.2  1.4        

200 0.35 0.4  0.5  0.7  0.9  1.0  1.2  1.4          

150 0.57 0.7  0.8  0.9  1.1  1.3  1.5  1.7          

140 0.63 0.7  0.8  1.0  1.2  1.4              

130 0.71 0.8  0.9  1.1  1.3  1.5              

120 0.79 0.9  1.0  1.2  1.4  1.6              

110 0.89 1.0  1.1  1.3  1.5  1.7              

100 1.01 1.1  1.2  1.4  1.6  1.8              

90 1.16 1.3  1.4  1.6  1.8                

80 1.34 1.4  1.6  1.8  2.0                

70 1.57 1.7  1.8  2.0  2.2                

60 1.88 2.0  2.1  2.3                  

50 2.32 2.4  2.6  2.8                  

40 2.98 3.1  3.2  3.5                  

30 4.11 4.3  4.4                    

20 6.52 6.7  6.9                    

15 9.38 9.56 9.74                   

 

 

Wn=6.5 ( ЄⅎṞ)  Wn=6.5 ( Є₤ҙ Ṟ)  
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ῶ 3.8.4 Ṟ Ғ ῶ( ϚḦṞ =3.50M) 

Wn = 7.0 (ЄⅎṞ) 

Vd    

R 
20 25 30 40 50 60 70 80 90 100 110 120 

3000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  

2500 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  

2000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.4  

1500 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  0.5  

1000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.4  0.6  

900 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.5  0.6  

800 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  0.5  0.6  

700 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.6  0.7  

600 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.5  0.6  0.8  

500 0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.5  0.7  0.8  

400 0.0  0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.5  0.6  0.8  0.9  

300 0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.5  0.6  0.8  1.0  1.1  

250 0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.6  0.8        

200 0.0  0.0  0.0  0.1  0.2  0.4  0.6  0.7          

150 0.0  0.0  0.1  0.3  0.4  0.6  0.8  1.0          

140 0.0  0.0  0.1  0.3  0.5  0.7              

130 0.0  0.1  0.2  0.4  0.6  0.8              

120 0.07 0.2  0.3  0.5  0.6  0.8              

110 0.15 0.2  0.3  0.5  0.7  0.9              

100 0.24 0.3  0.4  0.6  0.8  1.0              

90 0.36 0.5  0.6  0.8  1.0                

80 0.5 0.6  0.7  0.9  1.1                

70 0.68 0.8  0.9  1.1  1.3                

60 0.93 1.0  1.2  1.4                  

50 1.27 1.4  1.5  1.8                  

40 1.78 1.9  2.0  2.3                  

30 2.62 2.8  2.9                    

20 4.33 4.5  4.7                    

15 6.08 6.26 6.44                   

 

Wn = 7.0 (Є₤ҙ Ṟ) 

Vd    

R 
20 25 30 40 50 60 70 80 90 100 110 120 

3000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  

2500 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.4  

2000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.4  

1500 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  0.5  

1000 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.3  0.5  0.6  

900 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  0.5  0.6  

800 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.5  0.7  

700 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.5  0.6  0.7  

600 0.0  0.0  0.0  0.0  0.0  0.0  0.1  0.2  0.4  0.5  0.7  0.8  

500 0.0  0.0  0.0  0.0  0.0  0.0  0.2  0.3  0.4  0.6  0.7  0.9  

400 0.0  0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.6  0.7  0.9  1.0  

300 0.0  0.0  0.0  0.0  0.1  0.3  0.4  0.6  0.7  0.9  1.0  1.2  

250 0.0  0.0  0.0  0.0  0.2  0.4  0.5  0.7  0.9        

200 0.0  0.0  0.0  0.2  0.4  0.5  0.7  0.9          

150 0.07 0.2  0.3  0.4  0.6  0.8  1.0  1.2          

140 0.13 0.2  0.3  0.5  0.7  0.9              

130 0.21 0.3  0.4  0.6  0.8  1.0              

120 0.29 0.4  0.5  0.7  0.9  1.1              

110 0.39 0.5  0.6  0.8  1.0  1.2              

100 0.51 0.6  0.7  0.9  1.1  1.3              

90 0.66 0.8  0.9  1.1  1.3                

80 0.84 0.9  1.1  1.3  1.5                

70 1.07 1.2  1.3  1.5  1.7                

60 1.38 1.5  1.6  1.8                  

50 1.82 1.9  2.1  2.3                  

40 2.48 2.6  2.7  3.0                  

30 3.61 3.8  3.9                    

20 6.02 6.2  6.4                    

15 8.88 9.06 9.24                   

 

Wn=7.0 ( ЄⅎṞ)  Wn=7.0 ( Є₤ҙ Ṟ)  
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3. 9 ị⇔ 

3. 9.1 Њ ị⇔ 

ц ȳ ◕ᴕ ѬП Њ ị⇔ѿ 0.3˖Ɫừȴ 

3. 9.2 Є ị⇔ 

Є ị⇔Ȳ┬ ứֽῶ 3. 9.1 Ἤӱȴ ╟П ȲẔ

ị⇔ѿЊὑ 2˖Ɫừȷ П Ȳ ị⇔ѿЊὑ 3˖Ɫừȴ 

ῶ 3.9.1 Є ị⇔ 

    Vd 

(еṭ/Њ ) 

  Є    ị  ⇔ Gmax  (˖) 

( Є ) 

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

5 

5.5 

6 

7 

8 

9 

10 

11 

12 

12 

 

3. 9.3 ị ⇔ ạ 

ị⇔֯ 4˖ѿϱ ȲẔ Є ⇔┬ ứֽῶ 3. 9.2ȴ 
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ῶ 3.9.2 ị ⇔ ạ 

(еṭ/Њ ) ị⇔ G(˖) ị ạ (еѐ) 

100 

4 

5 

6 

700 

500 

400 

80 

5 

6 

7 

600 

500 

400 

60 

6 

7 

8 

500 

400 

300 

50 

7 

8 

9 

500 

400 

300 

40 

8 

9 

10 

400 

300 

200 

 

3. 9.4 ế  

ϴ ị⇔Б Ẕ ạ ⇔ Ȳừ ѿ ế ȷ вП ị⇔ừЊὑ 3˖Ȳ

Ẕ ⇔ừЄὑ 60еѐȴ 

3.  ⇔ịכ֥ 9.5

ὑӂפ ị ◕ȲẔ e(˖) ị⇔ G(˖)Ἤ ⇔ịכП֥כ I(˖)

ѿ ѫứ ( I= 22 eG + ) Пȴ 

3. פ 10  

ị⇔ о Ȳ Vdʧ40еṭ/Њ ѹד ị⇔҅ Њὑ 0.5˖

Л פ ҵȲ ѿ פ Пȴ פ  ⇔ ứֽῶ 3. 10.1 Ἤ

ӱȴ 
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ῶ פ 3.10.1  ⇔ 

   

Vd 

(еṭ/Њ ) 

 ⇔  Lv=K ̚ G (еѐ) ⇔      פ 

ứ  

(еѐ) 

Ґ    ₤ 

( Є )  

Ҏ    ₤ 

( Є )  

100 

90 

80 

70 

60 

50 

40 

30 

25 

20 

60 G 

44 G 

31 G 

20 G 

13 G 

8 G 

4 G 

3 G 

2 G 

1 G 

36 G 

30 G 

24 G 

19 G 

14 G 

10 G 

6 G 

4 G 

3 G 

2 G 

55 

50 

45 

40 

35 

30 

25 

20 

15 

12 

ȸKȸ פ (еѐ/˖)ȴ 

ʄGȸד ị⇔҅ (˖)ȴ 

ӣṼеה П Л Њὑ ứ ȴ 
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ҳ  ӻϿ  

4.1 ӻϿ ⁄ 

1.ᶶ Ẕ҃Ӏ ӻȲừד ӣӴ ӻϿȴ 

2.Ẕ҃Ӏ ӻד ᴕ Ѐӻ ἤȳ Ṷ ȳ ᴶ Ԉ ֪ ḟứӻϿ₤

 ȴה

4.2 ӂ ӻϿ  

4.2.1 ӂ ӻϿ  ה₤

1.ӂ ӻϿ₤הҔ╗ϮќӻϿȳҳќӻϿȳֵќӻϿȳ ᶮӻϿци Ѐȴ 

2.ֵќӻϿ…╓Єὑҳќ ᾓȲừ ᵍṿӣἨ Ḃ ȳ оѠה ȴ 

3. Ѐӻ Њѹצ Ἠӻ ׄԓᴕ Ȳ ᶮӻϿȴ 

4.и ЀҔ╗ẁṞ ȳṞ цᴩϢּז ПМҶи ЀἨᶶ Ṟ

и П Ѐȴ 

4.2.2 ӂ ӻϿӻṔ 

ӂ ӻϿӻṔѿῺ᾿ṔⱢṾȲ ӻ Ẕדӻ ṔừЄὑ 60⇔ȴ 

4.2.3 ӂ ӻϿ П ị⇔ 

1.ӂ ӻϿ П ᶮừӂ᾿Ȳ ừЊὑ 3 ˖ȴ 

2.ӂ ӻϿ П ịừӂ ȲӻϿЀП ị⇔ừЊὑ 3 ˖Ȳ ֽ֮ᶮ ц

ᾓắ ῏ȲЛ Єὑ 5˖ȴ 

3.› ӂ ӻϿЀȲ…╓ ἨϢᴩ ѿҵ 5еѐȲἨ Ѧ

∟(Лᵶ Ṕ)Ἤ П Ȳֽ 4.2.1 Ἤӱȴ 

 

4.2.1 ӂ ӻϿЀ ӱ  
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4.2.4 ӂ ӻϿ Ṕ  

ӂ ӻϿП ṔṞ Ȳừ Ṟ П ֣ ’═ 0.25 еѐѿϱП

֣ ȴ 

4.2.5 ֣  

֣ …ὑ ӻϿ ֪ о Ѐẁ ֣ѹ ѻ и ПṞ

ȴ ֣ ᴟю ֥ϯԝП ứȴ 

1. ֣ П Ṟ ứ Ṽ 3.2.1 ȴ 

2. ֣ в Њҙ Rminц eừЄὑῶ 4.2.1 ứȴ 

3. ֣ П  ⇔ц Є ֝ 3.4.5 ứȴ 

4.ῶ 4.2.1 М ҵ Л ếפ ȴẔ ֝ 3.5 ếפ ứȴ 

5. ֣ פ Пד Ẓ פ ȲЄ ҙ Л ЄὑЊ ҙ ПẒ ȴ פ

МḕϚ פ ◕  ⇔ȲṼפ ҙ ứֽῶ 4.2.2 Ἤӱȴ 

6. ֣ и ☼ Ȳ ѻ П ֣ị ȲЛ Єὑῶ 4.2.3 ứȴ ị

ứ Ṽ 3.4.4 ȴ 

7. ֣  

(1) ӻ ᾭᾓṼᴩṞ цѻ Ṟ ȲиⱢϟ ᾓֽῶ 4.2.4 Ἤӱȴ 

(2) ֣ Њԓ ṼṞ в ҙ ц ӻ ᾭᾓȲ ứֽῶ 4.2.5 Ἤӱȴ 
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ῶ 4.2.1 ֣  

в ҙ R 

(еѐ) 

 ֣      e (̟ ) 

Vd(еṭ/Њ )  

20 25 30 40 50 60 

500 NC NC NC NC NC 2.0 

400 NC NC NC NC RC 2.5 

300 NC NC NC NC 2.0 3.5 

200 NC NC NC NC 2.5 5.0 

150 NC NC NC RC 3.5 6.5 

120 NC NC NC 2.0 4.0 8.0 

100 NC NC NC 2.0 5.0 Rmin=115 

80 NC NC NC 2.5 6.0  

60 NC NC NC 3.5 Rmin=80  

50 NC NC NC 4.0   

40 NC NC RC Rmin =45   

30 NC NC 2.0    

25 RC RC 2.0    

20 2.0 2.0 Rmin=25    

15 2.0 Rmin=15     

 Rmin=10      

ȸ(1) ṿӣ Њҙ Ȳ П Є ȴ 

(2)в ҙ …╓ ї ПṞ ҙ ȴ 

(3) NCȸӔ ╔ȲRCȸч֣ ╔ȴ 
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ῶ 4.2.2 ֣ פ  ⇔ 

 ҙ  R  (еѐ)  פ
  ◕  פ    ֣ 

   ⇔ (еѐ) 

ʿ150 

120 

100 

80 

60 

50 

40 

30 

20 

40 

35 

30 

25 

20 

18 

15 

12 

10 

ȸ 20еṭ/Њ ѿϯП ֣ Ṽ Ṟ ֣ ȲЛắ

ϱ ῶ 4.2.2 цҙ ѩẂП ạȴ 

 

ῶ 4.2.3 ֣ и ☼ ֣ị  

 ֣     

Vd (еṭ/Њ ) 
ʾ30 40 50 ʿ60 

֣ị  (˖) 8 7 6 5 
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ῶ 4.2.4 ֣ ӻ ᾭᾓ 

ᴩ Ṟ   ѻ Ṟ  ӻ ᾭᾓ҅  

 Ṟ  Л   Ṟ  

ЊⅎṞ P 

Ṟ SU 

М₤ҙ ṞWB12 

1A 

1B 

1C 

Ṟ ѦṞ  

ЊⅎṞ P ï ЊⅎṞ P 

ЊⅎṞ P ï Ṟ SU 

Ṟ SU ï Ṟ SU 

2A 

2B 

2C 

 Ṟ  ᴩ Ṟ 

ЊⅎṞ P - Ṟ SU 

Ṟ SU ï Ṟ SU 

М₤ҙ ṞWB12 ï WB12 

3A 

3B 

3C 

 

ῶ 4.2.5 ֣ Њԓ  

в ҙ R 

(еѐ) 

 ֣     Њ ԓ  (еѐ) 

Ṟ Л Ṟ Ṟ ѦṞ  Ṟ ᴩṞ 

1A 1B 1C 2A 2B 2C 3A 3B 3C 

ʿ200 

150 

135 

120 

100 

80 

70 

60 

50 

45 

40 

35 

30 

25 

20 

15 

3.7 

3.8 

3.8 

3.8 

3.8 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.7 

5.0 

5.5 

4.2 

4.3 

4.3 

4.3 

4.4 

4.4 

4.5 

4.5 

4.6 

4.6 

4.7 

4.8 

4.9 

5.0 

5.2 

5.5 

4.3 

4.4 

4.4 

4.4 

4.5 

4.6 

4.7 

4.7 

4.9 

4.9 

5.0 

5.2 

5.3 

5.5 

5.8 

6.4 

5.2 

5.3 

5.4 

5.4 

5.4 

5.5 

5.6 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.3 

6.5 

6.8 

5.7 

5.8 

5.9 

5.9 

5.9 

6.0 

6.1 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.8 

7.1 

7.5 

6.2 

6.3 

6.4 

6.4 

6.5 

6.6 

6.7 

6.8 

7.0 

7.0 

7.2 

7.3 

7.5 

7.7 

8.1 

8.7 

7.3 

7.4 

7.5 

7.5 

7.5 

7.6 

7.7 

7.7 

7.8 

7.9 

8.0 

8.0 

8.2 

8.5 

8.9 

9.5 

7.8 

7.9 

8.0 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.9 

9.0 

9.3 

9.6 

10.2 

8.0 

8.1 

8.2 

8.3 

8.4 

8.6 

8.7 

8.9 

9.1 

9.2 

9.4 

9.6 

9.9 

10.2 

10.8 

11.8 
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4.2.6 ֣Ṟ  

֣Ṟ Ҕ╗ӂ ӻϿЀ ПҿȳҢ Ṟ ȲцЛ ᾿ ֣

ПҒȳ Ṟ ȷ ПҿȳҢ Ṟ МȲҔᵶ Ṟ ϤП Ṟ  ⇔

(Ṟ ◕)ц Ṟ ⇔ȴ 

1. ֣Ṟ ⇔ 

(1) ֣Ṟ ừ ᾿ᴩṞ ֝ ⇔ȲЛ Њὑ 2. 7еѐȴ П ֣Ṟ Ȳ

Л Ӱ ц Ῐȴ 

(2) Ṟ ἨṞ ◕П ⇔ц ⇔ ѩẂ ứֽῶ 4.2.6 Ἤӱȴ 

2. ֣Ṟ  ⇔ ᴕ Ṟ ȳ ֣ӻ ц ד ֪ Ȳ ֥ ᴷ∟

ȴ 

3. ֣Ṟ ֥Ṟ ȲẔ ϤҿȳҢ Ṟ П іȲ Ӈ Пҿȳ

Ң Ṟ ◕ҵȲ ֝ ᴕ ᾿ᴩṞ ◕ȲẔ П ⇔ц

⇔П ѩẂ ứֽῶ 4.2.7 ἬӱȲ ᴕֽ 4.2.2 ᴟ 4.2.4ȴ 

ῶ 4.2.6 Ṟ  ⇔ц ⇔ ѩẂ 

   Vd 

(еṭ/Њ ) 
20 30 40 50 60 70 80 90 

  ѩẂ 3:1 4 1 6 1 8 1 10 1 12 1 14 1 15 1 

 

ῶ 4.2.7  ᾿ᴩṞ  ⇔ц Ṟ ⇔ ѩẂ 

   Vd 

(еṭ/Њ ) 
20 30 40 50 60 70 80 90 

  ѩẂ 3:1 5:1 10:1 16:1 23:1 44:1 50:1 56:1 

ȸ1.  ⇔ЛṜ 20еѐȲѿ 20еѐ ȴ 

2.  ⇔ Ѡהȸ 

 

 

Ἠ L=0.625V W( V>60) 
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4.2.2 ֣Ṟ ᴕ ( МїⱢи֣ ạ ) 

 

4.2.3 ֣Ṟ ᴕ ( МїⱢ ⇔Ṝ ПМҶи ) 
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4.2.4 ֣Ṟ ᴕ ( МїⱢ ⇔ЛṜПМҶи ) 

4.2.7 МҶи Ѐ 

1. ⇔ 8еѐѿϱП ӻ ȳצᴩϢּז Ḗȳ צ ṞП Є Ѐȳ

Ṯ ҵȲ ⁄ϱМҶи Л Ѐȴ ẁḦṞ ц Ṟּז ῏ȲẔ

ЛừЊὑ 300еѐȴ 

2.и ЀȲẁṞ זּ ῏ Ṽӻ ц Ṟ ᴩ Ȳѩ ӻϿ Ѐ

ȲẔ ֣ ừ’═ 0.25 еѐѿϱȴ 

3.и ЀȲẁṞ ῏ ֥ ֣Ṟ ἨӻϿ ЀП ứȲᵀẁ ≡

Ṟ П ЀЛ֯ױ Ȳ Ӈ П ạ ╟ȴ 

4.и ЀП Њ ⇔ȲЛ Њὑ ӻ ԓ (ЛᵶϢᴩ )ѹЛЊὑᴩṞ

Ғ 2.5 еѐȲӼЛ Њὑ 12.5 еѐȴ ẁṞ Пи ЀȲЛắױ ȴ 

5. ẁϢᴩП ЀȲ צ Пӻ ạ ╟ȴ 

4.2.8 ᶮӻϿ  

1. ᶮӻϿП ứֽῶ 4.2. 8Ἤӱȴ 

2.֯ вП ị⇔ȲЛừ 3˖Ȳ ЄЛ 5˖ȴ 

3. ᶮӻϿПӻ Ṽӻ ◕ӻ ᴖứȲ Њӻ ứֽῶ 4.2. 9Ἤ

ӱȴ 

4. ᶮӻϿ Ṟ П ЛừЄὑ 4˖Ȳ ị ứֽῶ 4.2. 10Ἤӱȴ 

5. ᶮӻϿ П Њҙ ứֽῶ 4.2. 11Ἤӱȴ 

6. ᶮӻϿП ԓ Ȳ┬ ќ ȲҠ ᴕֽῶ 4.2. 12Ἤӱȴ 
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ῶ 4.2.8 ᶮӻϿ  

Vd 

(еṭ/Њ ) 
20 30 40 50 60 70 

ᶮӻϿ Vd 

(еṭ/Њ ) 
15 25 30 35 45 55 

 

ῶ 4.2.9 ᶮӻϿӻ  

ᶮӻϿ Vd 

(еṭ/Њ ) 
20 25 30 35 45 55 

Њӻ  

(еѐ)  
25 30 35 40 50 65 

 

ῶ 4.2.10 ᶮӻϿ ị  

ᶮӻϿ Vd 

(еṭ/Њ ) 
ʾ35 45 55 

Є ị (˖) 8 7 6 

 

ῶ 4.2.11 ᶮӻϿ Њҙ  

ᶮӻϿ Vd 

(еṭ/Њ ) 
20 25 30 35 45 55 

Њҙ  

(еѐ) 

 15 20 30 40 80 135 

2˖  15 20 25 40 75 120 

4˖  15 15 25 35 70 110 

 

ῶ 4.2.12 ᶮӻϿ ԓ  

    (ќ) 3 4 5 6 

  ԓ  (еѐ) 7.5 11 7.5 15 9 15 9 15 
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4.3 Ӵ ӻϿ  

4.3.1 Ӵ ӻϿ  ה₤

Ӵ ӻϿҠиⱢ җ Ӵ ӻϿцצҗ Ӵ ӻϿȴ 

4.3.2 Ӵ ӻϿ ịȳ פ ҙ  

1. җ Ӵ ӻϿП ị⇔ȳ ӂפ Њҙ ֝ Ϯ П

ứȴ 

2.ӻ☼ җ и ☼ ѻ П Є ị⇔ ứֽῶ 4.3.1Ȳ֮ᶮắ ạἨẔ҃

ᾓ Ғ 1˖ȴ 

3.ӻ☼ җ и ☼ ѻ П Є ӂפ Њҙ ứֽῶ 4.3.2 Ἤ

ӱȴ 

ῶ 4.3.1 ӻ☼ җ и ☼ ѻ Є ị⇔ 

ѻ Vd 

(еṭ/Њ ) 

100 90 80 70 60 50 

Є ị⇔(˖) 2 3 4 4.5 5 5 

 

ῶ 4.3.2 ӻ☼ җ и ☼ ѻ Є ӂפ Њҙ  

ѻ Vd 

(еṭ/Њ ) 
100 90 80 70 60 50 

Є (˖) 3 3 
3 

(4) 

3 

(4) 

4 

(5) 

5 

(5) 

Њҙ (еѐ) 1000 800 
600 

(500) 

450 

(350) 

300 

(200) 

180 

(150) 

ȸἍв Ɫ֮ᶮắ ạἨẔ҃ ᾓȴ 

4.3.3 Ӵ ӻϿП Ὲ 

1.Ӵ ӻϿП₣᾿ Ὲ 

(1)Ӵ ӻϿ цּז П ừ ═ế›∟ Ϛ ȴṞ ҵ

П ֣ ֯Ӵ ӻϿ › צ Ȳ ѿ Vd/5 ѩ 1ѿϱȲּז

ѿ Vd/2 ѩ 1ѿϱП  ȴכ

(2)Ӵ ӻϿ ПḦṞ ц Ῐ ừЄὑ 4.6 еѐȴ 

(3) ạṞ ᴩ῏Ȳ Л Њὑ ЄҠ ᴩṞ ⇔Ғ 0.5 еѐȲṳ

▐Ἠ ᵫ ╟ȴ 
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2. ▐ ∂ ᾬП ֣ Ὲ 

▐ ∂ ᾬ ҵ П ֣ ῈȲ֯ѻ Л Њὑ 4.5 еѐȲ

֯җ Л Њὑ 3еѐȴ 

4.3.4 Ӵ ӻϿП Ṟ ⇔ 

Ӵ ӻϿֽ ӂ Ṟ ȲẔԓ ⇔ѿЄὑ 4.5 еѐⱢừȲЛ Њὑ 3.0

еѐȲṳ Ṟ Ὲ ȴ 

4.3.5 ӻ☼ Ṟ ӂ ȳṞ ци ☼ ᵗṞ  

1.Ṟ ӂ  

(1)  ☼∟Ṟ ừЄὑἨ ὑ ☼›Ṟ Пế 1ȴ 

(2)  и☼›ПṞ ừ ὑи☼∟Ṟ Пế 1ȴ 

(3)Ṟ ӂ ừ и ☼ ᵗṞ П ѿ Ȳṳừכ ӐṞ ц

П ἤ Ϛ ἤȴ 

2.Ṟ  

Ṟ Ӈ װ ȲЛҠ֝ ϡṞ ѿϱȴ П ừ ӣ Vd/2 ѩ

1ȴ 

3.и ☼ ᵗṞ  

и ☼ ᵗṞ ⇔ừ֝ѻ Ṟ ȴ Ῐ ⇔ЛừЊὑ 0.25 еѐȴ 

4.3.6 җ  

1.  

(1)җ П Ɫѻ П 50̟ ʲ80̟ Ȳᵀ җ ȲϚה₤ ӣ

ϯԝ ứȸ 

a. Лừᵅὑ 40еṭ/Њ ȴ 

b.ҙ᾿ җה Лừᵅὑ 50еṭ/Њ ȴ 

c.᾿ җה Лừᵅὑ 60еṭ/Њ ȴ 

(2) ֪ ԈЛ ẞϱԝ ȲӇ ᵉ Пὢ ἨҒ Ṟ

ȴ 

2.  

җ ϱП ЊⱢ Ṟ Ȳ ứ Ṽ 3.2.1 ȴ 

3. ị⇔ פ  

(1)җ П ị⇔Ṽ ứֽῶ 4.3.3 Ἤӱȴ 

(2)җ П פ ứ Ṽ 3.10 ȴ 

4.җ П Њҙ ȳ ȳ  ⇔ц ếפ  ⇔ừếѻ Ȳӂ֝ד

җ Л Њὑ 4.2.5 ứȴҗ П פ ứ Ṽ 3.2.5 ȴ 

5.ḦṞ ⇔ 
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(1)җ Њԓ ứ Ṽ 4.2.5 ȴ 

(2)җ ḕ ῘЛ Њὑ 0.25 еѐȴ 

ῶ 4.3.3 җ ị⇔ 

Vd 

(еṭ/Њ ) 

(еṭ/Њ ) 

25 30 40 50 60 70 80 

Є ị⇔ 

(˖) 
10.0 9.5 9.0 8.5 8.0 7.0 6.0 

4.3.7 җ и ☼  

1.ҏЀҗ ( 4.3.1)  

(1)  ⇔ 

 ⇔ DLӦҗ Ṟ ⇔ ὑѻ Ṟ ⇔ Ȳᴟ  ⇔ Ҡ

П ѦȲЛ Њὑῶ 4.3.4 ứȴ 

(2)ӂᴩהҏЀҗ Ȳ Ṟ ◕ DTцӂᴩ◕  DP (Ṟ ◕ ᴟ

)ȲЛ Њὑῶ 4.3.5 ứȴ 

(3)᾿ ҏЀҗה Ȳᶣҏ ⇔ DS (Ṟ ◕ ᴟ П  ) Л Њὑ

ῶ 4.3.6 ứȴ 

(4)  ⇔ DZ=0.3CVr 

CⱢѻ Ἠҗ П ȲừЄὑ Ῐ ⇔Ȳ ᶮ ᵍ ȴ 

VrⱢѻ Ἠҗ ֯ Пᵅ☼ ӂᶁᴩ ȴ 

(5) Ṟ ҏЀҗ и☼ Ғ ӂᴩṞ ѿ ═Ṟ ӂ ȴӂᴩṞ  

⇔֝ӂᴩהҏЀҗ ӂᴩ◕ ⇔ DPȴ 

2.ϤЀҗ ( 4.3.2)  

(1)ϤЀҗ ПҒ  ⇔ ALȳϤЀ›Ғ  ⇔ BLȳ Ϥ ᵂ ⇔ MLцӂᴩה

ϤЀҗ ПҒ Ṟ ◕ ATȲЛ Њὑῶ 4.3.7 ứȴ 

(2)Ғ  ⇔ ALӦҒ  ⇔ Ҡ П Ȳᴟ Ϥ ᵂ П

ⱢѦȴ 

(3)ϤЀ›Ғ  ⇔ BLӦҒ  ⇔ Ҡ П Ȳᴟ Ϥ ᵂ

П ⱢѦȴ 

(4) Ϥ ᵂ П Ɫҗ в ѻ 0.6 еѐ ȴ Ϥ ᵂ П

Ɫҗ ҵ ѻ 2.1 еѐ ȴ 

(5) Ṟ ϤЀҗ ☼ Ȳ Ғ ӂᴩṞ ѿ ═Ṟ ӂ ȴӂᴩṞ

 ⇔֝ϤЀҗ Ϥ ⇔ MLȴ 

3.Ғ  ⇔Пị⇔ Ӕ…  

Ғ Ṟ П ị⇔Єὑ 2˖ Ȳ  ⇔ ┬ῶ 4.3.8 … ӔПȴ 
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4.җ и ☼ П ị  

җ и ☼ П ị ứ Ṽ 4.2.5 ȴ 

5.җ и ☼ П  

җ и ☼ П ứ Ṽ 3.4.2 ц 3.4.4 ȴ 
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4.3.1 ҏЀҗ и☼  
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4.3.2 ϤЀҗ ☼  
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ῶ 4.3.4  ⇔ 

ѻ Vd 

(еṭ/Њ ) 

җ Vô(еṭ/Њ ) 

80 70 60 50 40 30 20 0 

 ⇔ DL  (еѐ) 

100 

90 

80 

70 

60 

50 

100 

ɸ 

110 

95 

ɸ 

120 

105 

80 

ɸ 

135 

115 

95 

70 

ɸ 

145 

125 

105 

85 

65 

ɸ 

155 

135 

115 

95 

75 

55 

160 

145 

125 

105 

85 

65 

165 

150 

130 

110 

90 

75 

 

ῶ 4.3.5 ӂᴩה Ṟ  

ѻ Vd 

(еṭ/Њ ) 

100 90 80 70 60 50 

Ṟ ◕ DT (еѐ) 70 65 55 50 45 40 

ӂᴩ◕  DP (еѐ) 100 90 80 70 60 50 

 

ῶ 4.3.6 ᾿ ה Ṟ  

ѻ Vd 

(еṭ/Њ ) 
100 90 80 70 60 50 

ᶣҏ ⇔ DS 

(еѐ) 
160 145 125 110 90 75 

 



ӎ є‗ Н ס113) 9ѱ12ѯ Ӣ)   

 

  Џ 4 - 17 

 

ῶ 4.3.7 Ғ  ⇔ 

ѻ Vd 

(еṭ/Њ ) 

AT 

(еѐ) 

ML 

(еѐ) 

җ Vô(еṭ/Њ ) 

70 60 50 40 30 20 10 

Ғ  ⇔ AL  /ϤЀ›Ғ  ⇔ BL (еѐ) 

100 85 130 
190 250 300 330 350 370 380 

10 70 120 150 170 190 200 

90 75 115 ̅ 
165 210 245 270 285 295 

15 60 95 120 135 145 

80 70 100 
  

̅ 
130 165 190 205 215 

10 45 65 85 95 

70 60 85 
    

̅ 110 130 150 160 

̅ 10 30 50 60 

60 55 70 
    

̅ 
75 100 115 125 

̅ ̅ 20 30 

50 45 60 
  

  

  
̅ 

75 90 105 

̅ ̅ ̅ 

 

ῶ 4.3.8  ⇔ị⇔ Ӕ…  

 ị ⇔ 

( ) 

 ⇔ 

Ӕ…  

Ғ    ⇔  Ӕ …  

Vd  (еṭ/Њ )  

100 80 60 

6 

5 

4 

3 

2 

-2 

-3 

-4 

-5 

-6 

0.79 

0.82 

0.85 

0.88 

0.92 

1.10 

1.15 

1.21 

1.28 

1.35 

˅ 

2.00 

1.70 

1.50 

1.30 

0.85 

0.80 

0.75 

0.70 

0.65 

2.10 

1.80 

1.60 

1.40 

1.20 

0.90 

0.80 

0.75 

0.70 

0.65 

2.00 

1.70 

1.50 

1.30 

1.20 

0.90 

0.85 

0.80 

0.75 

0.70 
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4.3.8 җ  

1. җ Њ Ṽᴩ ◕ ứֽῶ 4.3.9 Ἤӱȴ 

2. ҏЀц ϤЀҗ Њ Ɫ Lrȴ 

3.ҏЀҗ ∟ ϤЀҗ Њ Ɫ Lr/2ȴ 

4.ϤЀҗ ∟ ҏЀҗ ȲṼӻ  ⇔ᵉ Ȳ Њ Ɫ 2Lrȴ 

ῶ 4.3.9 җ Њ  

ѻ Vd 

(еṭ/Њ ) 
50 60 70 80 90 100 

Њ Lr(еѐ) 75 90 105 120 135 150 

4.4 Ṇ ӻϿ 

Ṇ ӻϿ₤הȲ ứֽϯȸ 

1.ᶶ Ṇ ӻȲד ӣӴ ӻϿȴ 

2.Ẕ҃ Ṇ ӻϿȲ Ṇ ҵȲừ ӣӴ ӻϿȷṳ ֢

Ṇ ד ȴ 
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Х  ᴞᴩṞ  

5.1  ᴞᴩṞ  ה₤

1. ᴞᴩṞ …╓ ẁ ᴞᴩṞṿӣἨ ᴞᴩṞ ᴩϢԚӣПṞ Ἠ

ȲҔ╗ ᴞᴩṞ ӣȳ ᴞᴩṞ ᴩϢԚӣϡ ȴ 

2. ᴞᴩṞ ӣȸҔ╗ ᴞᴩṞ ӣṞ ȳ ᴞᴩṞ ӣ ϡ ȴ 

(1) ᴞᴩṞ ӣṞ ȸὑ ӣ֮ в ứῈ Ȳ ẁ ᴞᴩṞ

ṿӣȲẔ҃Ṟ Л ᴾӣᴩ Ȳ ӱ ֽ 5.1.1ȳ5.1.2ȴ 

(2) ᴞᴩṞ ӣ ȸ Ӵ ứᴩ Ὲ Ȳ ẁ ᴞᴩṞṿӣȲẔ

҃Ṟ Л ᴾӣᴩ Ȳ ӱ ֽ 5.1.3ȴ 

3. ᴞᴩṞ ᴩϢԚӣȸҔ╗ ᴞᴩṞ ᴩϢԚӣ ȳ ᴞᴩṞ ᴩϢԚ

ӣ ϡ ȴ 

(1) ᴞᴩṞ ᴩϢԚӣ ȸὑ ӣ֮ в ứῈ Ȳ ẁ ᴞ

ᴩṞ ᴩϢԚӣȲ ֥Ѿ ᴞᴩṞ Ϣᴩ ד ứȲ ӱ ֽ

5.1.4ȴ 

(2) ᴞᴩṞ ᴩϢԚӣ ȸ Ӵ ứᴩ Ὲ Ȳ ẁ ᴞᴩṞ

ᴩϢԚӣȲ ֥Ѿ ᴞᴩṞ Ϣᴩ ד ứȲ ӱ ֽ 5.1.5ȴ 

4. ᴞᴩṞ ӣ ȳ ᴞᴩṞ ᴩϢԚӣ П ᶮ Ṽ 5.4 ứ

Ȳ ᴞᴩṞ ӣṞ ȳ ᴞᴩṞ ᴩϢԚӣ П ᶮ ֥ ᶮ

ȴ 

5. ᴞᴩṞ П ҠⱢ ȳ и Ἠ Ӵ ȴ 

 

5.1.1 ᴞᴩṞ ӣṞ ӱ (Ϛ) 
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5.1.2 ᴞᴩṞ ӣṞ ӱ (ϡ) 

 

5.1.3 ᴞᴩṞ ӣ ӱ  
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5.1.4 ᴞᴩṞ ᴩϢԚӣ ӱ  

 

5.1.5 ᴞᴩṞ ᴩϢԚӣ ӱ  
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5.2 ᴞᴩṞ  

1. ᴞᴩṞ ừ ӂ Ȳῶ ừӂ Ṯ ȴ 

2. ᴞᴩṞ ӣṞ П ừ Ṟ ȳϢᴩ ӣЛ֝ ПḊ ȳ ᴥѿ

ᵑȴ 

5.3 ᴞᴩṞ  

1. ᴞᴩṞ ӣṞ ứֽϯȸ 

(1)б Ϛ ᴞᴩṞᴩ П ᴞᴩṞ ӣṞ Ȳѿ 1.5 еѐѿϱⱢừȲ

Њ 1. 2еѐȴ 

(2)б ֣ ᴩἨϡ ᴞᴩṞṳᴩП ᴞᴩṞ ӣṞ Ȳѿ 2.5 еѐ

ѿϱⱢừȲ Њ 2.0 еѐȴ 

2. ᴞᴩṞ ӣ ứֽϯȸ 

(1)б Ϛ ᴞᴩṞᴩ П ᴞᴩṞ ӣ Ȳѿ 2.0 еѐѿϱⱢừȲ

Њ 1. 2еѐȴ 

(2)б ֣ ᴩἨϡ ᴞᴩṞṳᴩП ᴞᴩṞ ӣ Ȳѿ 3.0 еѐ

ѿϱⱢừȲ Њ 2.0 еѐȴ 

3. ᴞᴩṞ ᴩϢԚӣ ѿ 3. 0еѐѿϱⱢừȲ Њ 2.0 еѐȲẔ Л

צ ᴩϢ ᴩȲṳ ẁṜ Ϣᴩ ȴ 

4. ᴞᴩṞ ᴩϢԚӣ ѿ 4.0 еѐѿϱⱢừȲ Њ 3.0 еѐȲẔ

Л צ ᴩϢ ᴩȲṳ ẁṜ Ϣᴩ ȴ 

5. 4 ᴞᴩṞ ᶮ 

Ṽ ὑ П ᴞᴩṞ ӣṞ ц ᴞᴩṞ ᴩϢԚӣ ȲẔ ᶮ

ȷ֝ד Ӵ П ᴞᴩṞ ӣ ц ᴞᴩṞ ᴩϢԚӣ ȲẔ ᶮ

ứֽϯȸ 

1. ȸ Ṽ ◕ ἤ ȲиⱢ 10̡ 30еṭ/Њ ȴ 

2.ӂפ Њҙ ȸ┬ ᴞᴩṞᴩ ᾼЛ֝ȲἬ Пӂפ Њҙ

ֽῶ 5.4.1 Ἤӱȴ 

3. ị⇔ȸѿ 2˖ⱢừȲ Њ 0.5˖ȴ 

4. ȸ Њ (emin)Ṽ ị⇔ ứȲ Є (emax)ѿ 2˖ⱢừȲ Є 3

˖ȴ 

5. Є ị⇔ȸѿ 5˖ѿϯⱢừȲֽⱢ ȳӴ ӻϿ ѹắ֮ᶮἨẔ҃

ạ῏Л Єὑ 8˖ȴ 

6. ị ạ ȸ ị⇔ ị ⇔ ạ ᴕῶ 5.4.2 Ἤӱȴ 

7.ׄԓ ȸЛ Њὑ 2.5 еѐȴ 

8. ἤȸ ȳ Ѭ ᾬ Ȳ ᴕ ᴞᴩṞ П Ȳ
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ᵑᾃ ȳ ӂ ị⇔ȳ ⇔ ἤȴ 

ῶ 5.4.1 ᴞᴩṞ ӂפ Њҙ  

Vd 

(еṭ/Њ )  

ӂפ Њҙ Rmin 

(еѐ)  

30 30 

20 15 

10 3 

 

ῶ 5.4.2 ᴞᴩṞ ị⇔ ị ⇔ ạ 

ị⇔ G 

(˖)  

ị ạ  Li 

(еѐ)  

ʤ3 ̅ 

3 500 

4 200 

5 100 

6 65 

7 40 

8 35 

 

5. 5 ӻϿЀ 

1. ᴞᴩṞ ֯ӻϿЀἨ ◕МПּז ѠהȲừ ֥ᴩϢּז ȴ 

(1) ᴞᴩṞ ӣṞ זּ ӻϿЀ Ȳừ ᴩϢּז ȴ 

(2) ᴞᴩṞ ᴩϢԚӣ זּ ӻϿЀ Ȳ ᴩϢּז Ԛӣȴ 

2. ᴞᴩṞּז П ҠⱢ Ἠ Л֝ ᴥȳḊ П ȴ 

5. 6 ᴞᴩṞ Ṟ Ѡה 

ᴞᴩṞ Ṟ П ѠהҠиⱢȸ 

1. и ȸҔ╗ Ӱȳ ȳṞ ȳ Ḑȳ ȳ Ѡהȴ 

2.‍ и ȸẔи ѠהⱢ ȳ ֿ ѿӻ ׄԓ ╟ȲẔ ứ Ṽ 20.1

ȴ 
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5. 7 ᴞᴩṞ ṞῈ  

1. Ӑ ṞῈ ȸ  1.85 еѐȳ 0.6 еѐȲ 5.7.1 Ἤӱȴ 

2.ṳ ṞῈ ȸṳ Ὅ Ȳѿ  1.85 еѐȳẒṞМї 0.4 еѐ ПȲ

5.7.2 Ἤӱȴ 

3. Ṕ ṞῈ ȸ Ṟ Ἤ ȲҠⱢ Ṕ ṞȲ 5.7.3 Ἤӱȴ 

 

 

 

 

5.7.1 ᴞᴩṞ Ӑ ṞῈ  

( ᴯȸеѐ)  

5.7.2 ᴞᴩṞṳ ṞῈ  

( ᴯȸеѐ)  

 

 

5.7.3 ᴞᴩṞ Ṕ ṞῈ  

( ᴯȸеѐ)  

 



ӎ є‗ Н ס113) 9ѱ12ѯ Ӣ)   

 

  Џ 6 - 1 

 

г  Ϣᴩ  

ѻ ȳװ цὢ Ϣᴩ ȴᵀὢ ⇔ 12еѐѿϯȲ

ѹ ӂצ Ἠ Ϣᴩ ῏Ȳ ȲẔד ứֽϯ֢

ȴ 

6.1  Ϣᴩ  

1.Ϣᴩ …╓Ϣᴩ ל еԚ ╟∟ҠẁᴩϢ ᴩП Ὲ Ȳѿ

2.5 еѐѿϱⱢừȲϚ ᾓЛ Њὑ 1.5 еѐȴᵀ ⇔ 12еѐѿϯ῏Ȳ

Ẕ Л Њὑ 1.2 еѐȲֽắ ὑ ᾓȲ ѻ ֝ ῏ȲẔ

Л Њὑ 0.9 еѐȴ 

2.Ϣᴩ ϱ ⁄Л Ṟ Ṟ Ȳצ Ṟ Ṟ Ḗ῏Ȳ Ԓ Ṟ ה₤

ȴֽὑϢᴩ ϱ Ṟ Ṟ ᴯȲ ѻ ֝ Ȳѹ ∟ẁϢ

ᴩП Л Њὑ 1.5 еѐȴ 

3. ᴯὑϢᴩ МҶ Ȳ Ẓ Ϣᴩ ֥ Л Њὑ 2.1 еѐȲѹẔМ

Ϛ Л Њὑ 1.2 еѐȲ ᴕֽ 6.1.1ȴ 

 

6.1.1 ᴯὑϢᴩ МҶ ᴕ  

6.2  Ϣᴩ ị⇔  

1.Ϣᴩ ị⇔ Њ 0.5˖Ȳ Є 5˖ȴֽ ֮ Ьצ ῏Ȳ ѿ

Ἠị Ѡה ȴ 

2.Ϣᴩ ị⇔ ֥ ị⇔ ᾎ ֥῏Ȳ ҫᴩ ȴϚ ị⇔ѿ 5

˖ѿϯⱢừȲ Є ị⇔Л Єὑ 12̟ ȴ 

3.Ϣᴩ ϱѠ ѿ 2. 1еѐѿϱⱢừȲѹὑ ⇔ 0.6 еѐᴟ 2. 1еѐ
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Л צ 0.1 еѐП ῈҐҏᾬȲ ᴕֽ 6.2.1ȴ 

 

6.2.1 Ϣᴩ ạ ᴕ  

6. 3 Ϣᴩ ПṞᴩּז  

1.Ṟᴩּז …╓↑ ȳ Ṟ цеԚ Ἤ ҏϤЀ ẁṞ Ϣᴩ П

Ȳừᴕ ═Ϣᴩ Пӂ ȳ цẔֹוӣἤȲ ᴕֽ 6.3.1 ᴟ

6.3.3ȴ 

2.Ṟᴩּז ị⇔ЛừЄὑ 16.67˖(1ȸ6)ȴᵀ ֮ Ԉ Ȳṳ ѻ

֝ ῏Л֯ױ ȷ ӂ ⇔ừ ›∟Ϣᴩ ד ȲẔ ⇔ѿ 1.5

еѐѿϱⱢừȲ Њ 1.2 еѐȴ 

3.Ṟᴩּז ừ Ҡ ה ӰȲ ᴕֽ 6.3.4ȴ 

 

          ӂ              

6.3.1 Ϣᴩ ПṞᴩּז ᴕ (Ϣᴩ ⇔Ṝ ) 



ӎ є‗ Н ס113) 9ѱ12ѯ Ӣ)   

 

  Џ 6 - 3 

 

 

 
ӂ                 

6.3.2 Ϣᴩ ПṞᴩּז ᴕ ( ) 

 

 

 

ӂ               

6.3.3 Ϣᴩ ПṞᴩּז ᴕ (Ϣᴩ ⇔ЛṜ ) 
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6.3.4 Ṟᴩּז Ҡ ה Ӱ ᴕ  

 

6. 4 Ϣᴩ  

1.Ϣᴩ ừ Ȳѹד еԚϢᴩῈ П╟ᵂ Ϣᴩ ӂ ȷ›

еԚϢᴩῈ ∂ ᾬ и⁄ Ṽв╜ ɦ∂ ᶾ ⁄ɧד ứ

ȴ 

2.Ϣᴩ ứֽϯȸ 

(1)Ϣᴩ ừ Ṟ ӣЛ֝Ḋ ȳ ᴥȳ ȳи ╟ѿ ᵑȴ 

(2)Ɫ Ғ​Ѭ ϩȲϢᴩ ӣ Ѭἤ ȲᵀЛ ֪֮ῶѬϤ ᴖ

цṞ иП ȷϢᴩ Ȳὑ ֥ Ѭȳ’Ѭ Ӑ

⁄ϯȲừ Ϣᴩ П ☼Ѭ Ϥȴ 

(3)Ϣᴩ ῶ ừ ═ӂ Ȳṳ Ṯ Ḋ ȴ 

(4)Ϣᴩ ӰḊἨ Ḋ ȲẔ ᶁ Ȳ ᶙכ∟

ӂȴ 

3. ὑϢᴩ П Ϣ(њ)э ᵍᴯὑϢᴩѻ ȲϢ(њ)э

ӂȲѹэ ן Ḋ ừ Ḋ Ϛ ȴ 

4.Ϣᴩ ϱ ᵍ Ѭ Ѭ ▒Ἠ ὰȲ ᾎ ᵍ Ȳ ▒ э  ᴩ

Ѡ֣₣᾿Ȳ э ừЊὑ 1.3 еиȷ ὰừẓצѦ ἤȲ ᴕֽ

6.4.1ȴ 
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6.4.1 Ϣᴩ ϱ ▒ Ѡ֣ ᴕ  

 

6. 5 Ϣᴩ Ṟ Ѡה 

Ϣᴩ Ṟ П ѠהҠиⱢ и ‍ и Ȳ Ԓ и ȴ 

6.5.1 и  

Ҕ╗ ӰȳṞ ȳ Ḑȳ ȳ Ѡהȴ 

6.5.2 ‍ и  

1.и ѠהⱢ ȳ ֿ ѿӻ ׄԓ ╟ȲẔ ứ Ṽ 20.1 Ȳừ

ὑ 30еṭ/Њ ѿϯ ◕ȴ 

2. › ֥ᴕ Ṟ Ḗȳ ạц ЀᴩṞ ֣ ȴ 

3. ₤Ϣᴩ Ȳ Ṽӻ в╜ Ӂɦ ӻ

⁄ɧ ȴ 

(1) ₤Ϣᴩ ὑ Ѐ ừ Ȳṳ ᴩϢּז ȴ 

(2) ₤Ϣᴩ П ◕ ֝ Ѧ Ṟ Ἠ Ѧ Ṟ ȴ 

(3)ֽ ὑᴩϢἨ ҏ ◕Ȳ Ғӻ ѿᵓ ═ᴩϢׄԓȴ 

(4) צ Ṟ Ḗ ȲừὑṞ ṞῈ Ȳѿ Ϣᴩ ᴩṞῈ ȴ 

6.6 Ϣᴩ ֮ Ṯ  

1.Ϣᴩ ֽ ѹ ὑד ֮ 20еиᴟ 75еи Ȳ ὑ ⇔

5 еиѿϱПṮ ȷ ד ֮ 75еи Ȳ Ғ ׄԓ Ἠ Ȳ

⇔Л Њὑ 110еиȷֽⱢ ᴞᴩṞ ᴩϢԚ Ȳ⁄Ẕׄԓ Ἠ Ȳ

⇔ѿ 110еиᴟ 140еиⱢ ⁄Ȳ ᴕֽ 6.6.1 ᴟ 6.6.2ȴ 

2.ׄԓ ѿ᾿ Ɫ ⁄Ȳ֯Ϣᴩ ѿϱ 70еиП вȲἬצ Ḑ ԈП

Є Ɫ 15еиȲ ὑ 70еи иȲἬצ Ḑ ԈП Є Ɫ 20еиȲ

ᴕֽ 6.6.3ȴ 
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6.6.1 Ϣᴩ Ṯ ᴕ  

 

 

6.6.2 Ϣᴩ ׄԓ Ḑ ᴕ  

 




































































































































































































