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ǡ Ǟ ǌǾ ǞǗƷǙ 

 

ǆǡ Ǣ  È ǚƵǾ    ƷȂǀ ȅ ǂăÉǞƽǄǾ Ǧ

È∙ּזÔ ÕǛƷƹ¡ÉǞ ǘǂ ǡסּ ǞǗƷǙ ǴǾ¡ 

 

Ǣ    Ǧ ǡÔ ɇȴɎȋɔÕ Ô ɇȴɎȋɔǡ ÕǝǜǞ

ǘǀ ǊǙƽǽ  ǡ ȅ ¤נּ ¤טּ ǌǾǵǡǞǗƷǙ ǊǙƷǾ¡ 

 

ǞƵǒǖǙǢ ǆǿǼǡסּ Ǟ ǌǾǻƹ ƿ ȂǿǾƾȅ ǌǾ¡ 

 

Ǟ ǈǿǙƷǝƷ ǞǗƷǙǢ Ô ɇȴɎȋɔÕ Ô ɇȴɎȋɔǡ Õ

ȅ ǛǌǾǆǛ¡ 

 

Ǟ ǘǀ↨ ǝ ȅ ƹǆǛ¡ǝƽ  ǝ ǞǗƷǙǢ  Ƿ ǡ Ǜ

ǝǾ¡ 

 

Ƿ ǐǿ∙ּזǡ ǝ ǚƵǖǙǵ  ǝ ǛǝǼǝƷǻƹ ȅ ǌǾǆ

Ǜ¡ 

 

 ă ǚƵǾ    ƷȂǀ ǞǗƷǙǢ  ǞƽƷǙ Ǟ ȅ ǊǙƽ

ǽǱǌǡǚ  Ǣ ǫǇ ǂǓǈƷ¡ 
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Ŧ Ǟ ǌǾ  

ÈŦÉ ǡ  

    

ü Ǣ ȅǊǒ ǡ Ǟ ǂ ǞǢ ǐǡ ǡ Ǟ 2ð∙ ǡּזǽ ȅ

ǌǾǆǛ¡ 

1(1) - 1 ǡ  

¥ ɇȴɎȋɔǡ È   É 

 ӹ 3 ǡǽ ǡ  

 

Ø ÙÈ ǞǗƷǙ ǍǾ Ǟ ǌǾ É 

   

 ŧ Ǟ ǴǾǵǡǡǮƾ  ╗ ǡ ǚ ǴǾ Ǟ ǌǾ ǡ ǡ

ƹǔ Ǣ ȅǊǒ ǡ ǞǗƷǙ ǍǾ Ǟ ǌǾǵǡǢ  Ǟ ǅǾǵǡǛǌǾ¡ 

  ╗ Ǣ È ǡ Ǧ ǡ Ǣ ȅ ǂ¡ÉȅǊǒ ǡ ǡ

Ǟ ǋǒ ǡ Ǟ ǂ ǡ ǞǢ  ǡ ƿǝƷ ǽ ǐǡ ǡ Ǟ▓

ǐǡ ǡ ƿ ǿǾǻƹ  ȅ ǌǾǆǛ¡ 

 

ÈŧÉ ǽ  

    

ü ǡ Ǣ  ǽǡ Ǧ ǡ ǞꞌǋǙ ǌǾǵǡǛǌǾ¡Ǳǒ  Ǟ Ǌ

ǡ ƿ Ǟ ǂǻƹǞ ǌǾǵǡǛǌǾ¡ 

ü ǡ ǫǡ ǿ ǈǢ  ǞּנȂǾ ⅓ǞǻǾ ȅ ǆǈǝƷǻƹ ǌǾ

ǵǡǛǌǾ¡ 

ü ǛǝǾ ǽ ╓ǡ Ǧ ȅ Ǌ  ǡ ↨ ƿ ǼǿǾǻƹ ǌ

ǾǵǡǛǌǾ¡ 

 

   Ì ǽ Í 

     ↨    ╕╢
╬Ͻ■*╦ ◊Ͻ╫ἫἷἻ♪ϽἼἩἶꜚ ╟►

 ╦ϽἻἱἶ♪
 

        ╟► ╕▼▬ ╦ϽἻἱἶ♪ ╬Ͻ■*╦ ◊Ͻ╫ἫἷἻ♪ϽἼἩἶꜚ 

     Ὂ ¥↨ Ì-Í 

     Ὂ  ¥ ↨ Ì-Í 

     ὧ ¥ ÌkN/mŧÍ 

     ‰ ¥ǎȆ ÌèÍ 
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     ὰ ¥ ǚ Ǽǿǒ ǽ ǡ ÌmÍ 

     ό ¥ ǅǀ ⅓ÌkN/mŧÍ 

     ὦ ¥ ǡ ÌmÍ 

     ὡ ¥ ǡ ÌkN/mÍ 

     ‌ ¥ ǚ Ǽǿǒ ǽ ǡ Ǜ ǽⱦǡ ȅ ǩ Ǜ 

  ꜜ ǡǝǌ ÌèÍ 

 

   ÌșɒȏɜȲȋɜȔº Í 

     ǽ ƿ ǚ   ȠɌȾȱ ǚǢ ǝ ƿ ǼǿǝƷ Ƿ  ƿ

ǂ Ǟ ǡוֹ ƿ ǱǿǾ Ǟ  ǝ∞ Ǟ ǌǾǆǛ¡ 

     Ǣ 3.0 10.0mȅ ǛǌǾ¡ 

     ǽǚǢ♂ ȋɜȔºƿ ƷǼǿ  ǚ ǡƵǾǵǡǛǌǾǆǛ¡ 

     ⅓ Ǣ ȋɜȔºǡ╥ Ǟ Ǟ ƻǼǿǾǻƹǞ ǌǾǆǛ¡ 

     ↨ ȅ ǾǒǴǡ Ǣ ∙ּזȅ ǞǌǾǆǛ¡ 

 

     ↨  

╕╢
 ╬Ͻ■* ╦ ◊Ͻ╫ἫἷἻ♪ϽἼἩἶꜚ  ♆ἫἷἻ♪ Ᵽ Ἳἱἶ♪ ⱣἼἩἶꜚ

 ╦ϽἻἱἶ♪
 

 

     ȋɜȔº È ∞꞊ ƵǒǽÌkN/mÍÉ 

♆►
╕▼▬Ͻ ╦ϽἻἱἶ♪  ╬Ͻ■* ╦ ◊Ͻ╫ἫἷἻ♪ϽἼἩἶꜚ

ἫἷἻ♪ Ᵽ Ἳἱἶ♪ ⱣἼἩἶꜚ
 

     Ὂ ¥↨ Ì-Í 

     Ὂ  ¥ ↨ Ì-Í 

     ὧ ¥ ÌkN/mŧÍ 

     ὰ ¥ ǚ Ǽǿǒ ǽ ǡ ÌmÍ 

     ὦ ¥ ǡ ÌmÍ 

     ὡ ¥ ǡ ÌkN/mÍ 

     ό ¥ ǅǀ ⅓ÌkN/mŧÍ 

     ‌ ¥ ǚ Ǽǿǒ ǽ ǡ Ǜ ǽⱦǡ ȅ ǩ Ǜ 

  ꜜ ǡǝǌ ÌèÍ 

     ‰ ¥ǎȆ ÌèÍ 

     Ὕ ¥ȋɜȔº ÌkN/mÍ 

     — ¥ȋɜȔºȯɜȲɜǛ ǡǝǌ ÌèÍ 
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1(2)- 1 ǽ ȋɜȔº 

פֿ¥  È ¤   5 10 É 

- ¤ ↨ ÈÈ É   21 6 É 

 

ₒ ₓ ⌐≈™≡ ∏╢ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ⌐≈™≡ ∏

╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   ╩∆╢ ⌐⅔™≡│⁸ ╩⇔√ ─ ⌐ ∕─ ─ │ ₈

₉≤™℮⁹ ─ ⌐╟╢ ╖⁸ ⁸ │ ╡⅜ ∂⌂™╟℮⁸ ⌐ →╢ ╩ ∏╢

↓≤⁹ 

   Ɫ ▬ ┘꜡⌐ →╢╙──╒⅛⁸ ⌐ ∂≡ ╡ ←™ │◓ꜝ►fi♪▪fi◌כ∕─ ─

₈ ╡ ←™ ₉≤™℮⁹ ─ ∕─ ─ ╩ ∏╢↓≤⁹ 

 

ÈŨÉ ǽ 

    

ü ȅǌǾ ǡ ( )ǡ ƿ15̃ ( 1:4) ∙ ǡ Ǟ ȅ ƹ

  ǽȅ ƹǆǛ¡ 

ü ǽ Ǣ    ǈ 0.5m∙   Ŧ.0 m∙ ǛǌǾǆǛ¡ 

ü ǽ ǞǢ  Ǟ ƾǖǙ 3 5ð ǡ ȅ ǄǾǆǛ¡ 

 

1(3) - 1 ǽǡ  

¥ ɇȴɎȋɔǡ È   É 

V 6 ǡ ǡ ≥  
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ₒ ₓ ⌐≈™≡ ∏╢ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ⌐≈™≡ ∏

╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   ⇔ↄ ⇔≡™╢ ⌐⅔™≡ ╩∆╢ ⌐⅔™≡│⁸ ╩∆╢ ─ ≤ ≤⅜

∆╢ ⅜ ╡ ≤⌂╠⌂™╟℮⁸ ╡∕─ ─ ╩ ∏╢↓≤⁹ 

 

ÈũÉ  

    

ü È É È É 

 Ǣ Ǟ ǌǾ ǞǗƷǙ È Ǟ ǌǾ ǞǗƷǙ É

Ǣ ȅǊǒ Ǟ ƿ ǋǝƷǻƹ  ƿ Ǟ ǴǾ Ǟǻǽ  ǡ

ǐǡ ǝ ȅ ǋǝǄǿǣǝǼǝƷ¡ 

ü Ǧ 5mǇǛǞ  1.5m∙ ǡ ȅ ǄǾǆǛ¡ 

ü Ǧ 15mǇǛǞ  3.0m∙ ǡ ȅ ǄǾǆǛ¡ 

ü ǡ Ǣ ּז ǡ Ǟ ƾǖǙּזǽ 5 10ð ȅ ǌǾǆǛ¡ 

ǒǓǊ  ȅ ǌǾ Ǣ  ǡ Ǟ ƾǖǙּזǽ ǚ 2 5ð ȅ ǌǾ

ǆǛ¡ 

ü ǡ ǡ ǞǢ  ƾǼ ǫǡ ǡ ȅזּ ǌǾǒǴ  Ǟ

ꞌǋǙ  ȅ ǌǾǆǛ¡ 

 

1(4) - 1 ǡ  

¥ - ÈÈ É   22 4 Éȅ╗ נּ  

 

ÈŪÉ Ǌ¤ Ǵ 

    

ü ȅ ƹ Ǣ ƽƽǳǠ 30cm∙ּזǡ ǈǡ Ǟ ǄǙ ȅ ǽ ǐǡ ȅ ǾǇǛǞ

ɖºɒº ǡ ȅ ƷǙ Ǵ ǴǾǆǛ¡ 

ₒ ₓ ⌐≈™≡ ∏╢ ⌐ ∆╢  

 ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ⌐≈™≡ ∏

╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

 ╩∆╢ ⌐⅔™≡│⁸ ╩⇔√ ─ ⌐ ∕─ ─ │ ₈

₉≤™℮⁹ ─ ⌐╟╢ ╖⁸ ⁸ │ ╡⅜ ∂⌂™╟℮⁸ ⌐ →╢ ╩ ∏╢

↓≤⁹ 

▬ ⅔⅔╗⌡ ☿fi♅ⱷכ♩ꜟ ─ ↕─ ⌐ ↑≡ ╩ ╡⁸⅛≈⁸∕─ ─ ╩ ╢↔≤

─⧵כꜝכ꜡╩╣↓⁸⌐ ↓╣⌐ ∆╢ ╩ ™≡ ╘ ╘╢↓≤⁹ 
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ÈūÉ ǡ↨  

    

    ȅǊǒ ǡ Ǟ  ǽǷǌƷ ǡ ƿƵǾǛ ǈǿǾ ǞǢ ∙ּזǡ ȅ ǋ

ǾǆǛ¡ 

ü ǽǷǌƷ Ǟ ǽ ǃƷ ȅ ǌǾǝǜ ǽ ǡ ȅ ǈǎǾǆǛ¡ 

ü ǡ ǽǡ ╣ǛǝǾ ȅ ǡ Ǜ ǀ ƻǾǆǛ¡ 

ü ƾǼǡ▓ ǐǡ ǡ ǡ ȅ ǃǒǴ ȅ ǡ ǚ ƹǆǛ¡ 

 

   Ì Í 

     Ǣ╗ Ǟ ǝ ȅǝǊǙƷǾǆǛƿ ƷǆǛƾǼ  ȅǌǾǛǀǞǢǐ

ǡ Ǟ ǿǾ ȅǻǂ Ǌ  ǡǻƹǞ ȅ ǊǞǂǂ ƾǗ  ǝ ƿƵǿǣ 

ǐǡ ǡ ǈ Ǧ ǡ ȅ ƾǴǝǄǿǣǝǽǱǎȆ¡ 

     ǚ ǊǙƷǾ ǡ ǽǞǢ ŧǗǡ ƿ ƻǼǿǱǌ¡ 

   Ì Ǜ ƿ ǽǷǌƷ Í 

     Ǜ ǋ Ǟ Ǌǒ È ǿ ÉǞ ƿǢǈǱǿǙƷǾǛ  ƾǼ Ǌǒ

Ǣ  ǡ Ǟǻǽǆǡ ǡ ǞⱲǖǙ ǊǱǌ¡ǆǡǛǀזּ ǡ Ǣ

ǈǿ ǆǡטּ ǞⱲǖǙ ǽƿ ǍǾƽǐǿƿƵǽǱǌ¡ 

1( 6) - 1 Ǜ Ǜƿ ǽǷǌƷ ǡ╗  

 

   Ìⱦ ǽƿ ǋǷǌƷ Í 

     ╗ǡ ǡ ǞƽƷǙǵ  ǡּז Ǟ ƿƵǿǣ ǐǡ ǡ Ǟ

Ǜ ǝ ƿǚǀǙ ǆǡ ƿ ǽ Ǜǝǽⱦ ǽȅ ǍǾƽǐǿƿƵǽǱǌ¡ 

1( 6) - 2 ⱦ ǽƿ ǋǷǌƷ ǡ╗  

 

    Øⱦ ǽÙ 

      ǡ ǈ    ǝǜǞǻǖǙ│ǝǽǱǌƿ  ǡ ǆǾ∞ ǞǻǖǙ ǡ

ŨǗǞ ǄǼǿǱǌ¡ 

     ӡ  

       ƿ ǼƾƷ ǡ ǚ  ǡ ƿ Ƿƾǝ Ǟ ǆǽǷǌƷ¡ 
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1(6) - 3 ⱦ ǽǡ È É 

     Ӣ  

       Ǣ  ǡ Ǣ Ǆǡ ǡƵǾ ƾǼǝǾ ǝ Ǟ ǆǾ¡ 

1( 6) - 4 ⱦ ǽǡ È É 

     ӣ  

       ǡ╗ Ǜ ƻǼǿ  ǡּז ƿ ǝ ǡǒǴ  ǽ ƿּז Ǟ ǣǝ

Ʒǻƹǝ Ǟ ǌǾ¡ 

1( 6) - 5 ⱦ ǽǡ È É 

ₒ ₓ ⌐≈™≡ ∏╢ ⌐ ∆╢  

  

  ⌐ ╘╢╙──╒⅛⁸ ─ ≢ ╘╢ ⌐ ∆╢ ─ ─

℮∟ │ ╩⇔√ ─ ⌐≈™≡ ∏╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   ╩⇔√ ─ ⌐ ╡╛∆™ ─ ⅜№╢≤⅝│⁸∕─ ⌐ ╡⅜ ∂⌂™╟℮⁸

╡ ←™ ─ ⁸ ─ ⅎ∕─ ─ ╩ ∏╢↓≤ 

 

ÈŬÉ ǡ  

    

ü Ǟ ǌ ǜƽǽǛǌǾǆǛ¡ 

1(7) - 1 ╗ 

È É 
È ǡטּ Ǌ

Ʒǵǡȅ ǂÉ 
ǡטּ ǊƷ  

    ɖº

ɉ   ǐǡ ǆ

ǿǼǞ ǌǾǵǡ 

ȅ ǊǝƷ

ǡ È ÉŽá5Ƣ 

60  

È 1: 0.6É 

40  

È 1:1.2 É 

35  

È 1¥1.5É 

ȅ ǌǾ ǡ 

זּ Èּז ÉŽâ5Ƣ 

80  

È 1: 0. 2É 

50  

È 1: 0. 9É 

45  

È1:1.0É 
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1(7) - 1 È     ɖºɉ  ǐǡ ǆǿǼǞ ǌǾǵǡÉ 

 

 

 

1(7) - 2 È Éǡ È Ǟ ȜɜȘɓºȱ ȅ ǌǾ É 

¥ ɇȴɎȋɔǡ È   É 

Ӻ 4 ǡ ǡ ≥  
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ÈŭÉ ǡ ∫ 

    

ü 10̃ ∙ ǡ ȅ Ǌ ȥɖ ȅ ǳ╗ ǡ ǡ ǡ È Ǣ

ǡ Ǳǚ ǳÉƾǼǡ ƿ 25m∙ ǡ ∫¡ 

 

1( 8) - 1 ǡ  

¥ ɇȴɎȋɔǡ È   É  

ӹ 5 ǞƽǄǾ ǡ ǝ ƻ  ȅ╗ נּ  

 

ÈŮÉ ǞƽǄǾ  

   ӡ 

ü ǞƽǄǾ ǡ ǈǢ   15m∙ּזǛǌǾǆǛ¡ 

ü ƿ 15mȅ ƻǾ Ǣ  ǡ ӢǞ ǌ ȅ ǋǾǆǛ¡ 

   Ӣ 

ü ƿ 15mȅ ƻǾ Ǣ ∙ּזǡ ȅ ǊǙ  1( 9) - 2 Ǟǻǽ↨ ǡ ȅ

ƹǆǛ¡ 

ü Ǧ ȅ ǛǊǒ     ǝǜȅ ǖǒ

ǚ ǡ↨ ȅ Ǌ  ȅ ǳ ǡ↨ ȅ ǌǾǆǛ¡ 

ü 1(9) - 3Ǟǻǽ  ǅǀ ⅓ȅ Ǌǒ↨ ȅ ǌǾǆǛ¡ǒǓǊ  ǡ↨

ǡ ǞƽƷǙ ♪ Ƿטּ ǽ Ǌ ǞǻǾ ǡ ȅזּ Ǌǒ↨ ȅ ǌ

Ǿ Ǣ ǆǡ ǽǚǝƷ¡ 

ü ǞƽǄǾ ǡ ǅǀ ⅓ǡ Ƿ ǽ Ǌ ǞǻǾ ǡזּ ȅ

ǌǾǒǴǞ ǝ ȅ 1( 9) - 1Ǟǻǽ ǌǾǆǛ¡ 

ü ǡ  Ǟǻǽוֹ ǡ ƿזּ ǋǾǛ ǈǿǒ   ƿזּ ǋǝƷ

ǛǝǾǻƹ È ¤ Éǡ ȅ ƹǆǛ¡ǝƽ  ǡ

ƿ ƻǝƷǷǳȅ ǝƷ ƿƵǾ Ǟ ǽ  1( 9) - 2 Ǟǻǽ ǞꞌǋǙ ♪

Ƿטּ ǽ Ǌ ǞǻǾ ǡ ȅזּ Ǌǒ↨ ȅ ǌǾǆǛ¡ 

   ӣ 

ü ȅ Ǵ ǙǾ ǞǢ    ȅ ȂǍ  ǡ Ǟ Ǎ∆ ȅ ǄǾ

ǆǛ¡ 

ü ǡ ƿ Ǟ ǌǾ ǞǢ  Ǣ  ǡ ǈǞƾƾȂǼǍ  ▓ Ǟ ǈ

ǿǾ ∞Ǟ Ǌ ↨ ȅ ǚǀǾ ǈǱǚ ǚ ǌǾǆǛ¡ 

  

ǡ È É 
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1( 9) - 1 ǡ♪ טּ ǞǻǾ ǡ ǡזּ ǞƾƾȂǾ  

  ¤ ǡוֹ   

ӡ  ¤ ǽ Ǌ  

¤ ǚ ╗ǈǿǙƷǾטּ

ǝ ǚƵǾ¡ 

¤ ǡ♪ טּ ȅ Ǵ

Ǿ¡ 

¤♪ טּ Ǜ ǎȆ ꞌ

ǻǽ ♪ טּ È↨ FL

ǡ Éȅ ƹ¡ 

¤FLǻǽ  Ǟ ǌǾ

ǅǀ ⅓ȅ ǌǾ¡ 

Ӣ È

É 

¤ ǽ Ǌ ǡ

Èă ǽ Ǌ Ǟ

⅓ ȅ ǌǾ

É 

¤ ÔǒǴ

ÕǞ ǈǿǙƷǾ ǚƵ

Ǿƿ  ǈǿǙǢƷǝƷטּ

ǝ ǚƵǾ¡ 

¤ ǽ Ǌ ǡ☼ ȅ Ǆǒ

ǡ ȅ ǴǾ¡ 

¤ ǽ Ǌ ǡ☼ ȅ Ǆǒ

Ǜ ⅓

ǡ ȅ ǌǾ¡ 

¤ ǌǾזּ Ǣ  ǽ Ǌ

ǚ ǋǒǥǍǲǛ 

Ǌǒזּ Èὅ ‰Éǡ

ȅ ¡ 

¤ ꞌ Ǟǻǽ  ǥ

Ǎǲȅ Ǌ ǥǍǲɕɂɔ

Ǟꞌǋǒ ȅ ¡ 

¥ ɇȴɎȋɔǡ È   É 

          V 3 ǡǽ ǡ  

 

1(9) - 2 ǞƽǄǾ ǡ ȅזּ Ǌǒ↨ Ǟ ƷǾ 

ǡ ¤ ǅǀ ⅓¤  

↨   
ꞌ  

 ǅǀ ⅓  

↨ ӡ  ὅ  ‰  Ὗ 5Å 

ǡ ȚºȢǚ ǌǾ¡ 

¤ ǊǝƷ 

 ÈTdȅ ǌǾ É 

¤ ǌǾÈ Ëg=0.25 TdǢ Ǌǝ

ƷÉ 

↨ Ӣ  ὅ ‰ Ὗ ¤ ǌǾÈ Ëg=0.25É 

ὅ  ‰  ¥⅓ ÈCUÉǻǽ ǴǼǿǾ Ì-Í 

ὅ ‰ ¥ ǽ Ǌ È ǽ Ǌ É ǡ È⅓ É 

  ǻǽ ǴǼǿǾ  זּ ǡ Ì-Í 

Ὗ ¥ ǡ זּ ǡ ⅓ ǞƽǄǾ ǅǀ ⅓ÌkN/mŧÍ 

Td ¥ Ǟ ǌǾ ǅǀ ⅓ÌkN/mŧÍ 

Jg ¥ ǡ Ì-Í 

 

¥ ɇȴɎȋɔǡ È   É 

          V 3 ǡǽ ǡ  
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1(9) - 3 ǅǀ ⅓ȅ ǌǾ Ǧ ǅǀ ⅓ǡ ƻ  

 ǅǀ ⅓ ∞ ∞ Ǟ ǌǾ  

ƿ ǴǼǿǾ

ǡ  
Ὗ 

ǡ

⅓ 

ǡ 3 ǡ

1ȅ  

ăǞǻǽ  ∞

ȅ ǡ2 ǡ1ǞǌǾǆǛ

ǵ ƻǼǿǾ¡ 

ǞƽǄǾ ǈ 15m

ǡ  

Ὗ 
ǡ

⅓ 

ǡ 3 ǡ

1ȅ  

ăǞǻǽ  ∞

ȅ ǡ2 ǡ1ǞǌǾǆǛ

ǵ ƻǼǿǾ¡ 

ƿ 5 Ɋºȱɔȅ

ƻǾǻƹǝ Ǣ 

ǵƵȂǎǙ ∞

ȅ ǌǾ¡ 

Ὗ 

Ǟ

Ǟ ǌǾ

ǅǀ

⅓ 

♪ Ǟטּ ǌǾ

↨ Ǟǻǽ

ǅǀ ⅓

ȅ  

ǡ ƿ ƻǝƷ  

Ƿǳȅ ǝƷ Ǟ ǽ 

ǅǀ ⅓ȅ Ǌǒ↨

ȅ ƹ¡ 

ǡ♪ ƿטּ

ǈǿǾ ǡ  

Ὗ 
ǡ

⅓ 

ǡ

וֹ Ǟǻǽ

∞ȅ  

ǡ ǅǀ ⅓ǞǗƷǙ

Ǣ  ǡ   זּ ∞

ǡ ƿ ƻǼǿǝƷ Ǣ

ǱǝƷ¡ 

Ὗ 

♪ Èטּ

ÉǞǻǽ

ǌǾ

ǅǀ ⅓ 

♪ Ǟטּ ǌǾ

↨ Ǟǻǽ

ǅǀ ⅓

ȅ  

ƿ Ʒ

ǡ Ǟ♪ טּ ȅ ƹ¡ 

ă¥ Ǣ  ǡ ƿƵǽ ƿ Ʒ ǚƵǾ ȅ ǌ¡ 

¥ ɇȴɎȋɔǡ È   É 

          V 3 ǡǽ ǡ  

 

Ø ≥ Ù 

È ƿ 15mȅ ƻ  ƿ 5 m3∙ּזǛǝǾ É 

Õ Ǧ ȅ ǛǊǒ╗ ǝ È    

ÉǞּנƻ  ǡ זּ ╓ȅ Ǵǒ Ƿ ǡ Ƿ  Ƿ  

ǽ ǡ ǡ↨ Ǟ☼ ǌǾ ǡ ȅ №ǌǾǆǛƿ ǱǊƷ¡ 

È ƿ 15mȅ ƻ  ƿ 5 m3 ǛǝǾ É 

Õ [ ƿ 15mȅ ƻǾ ]Ǟ ǌ ȅ ǛǌǾƿ  ƿ 5 m3 ǛǝǾ Ǣ 

ǡ↨ Ǟּנƻ  È Ƿ ÉǞǻǽ  ǡ↨

ɋȰɔǷ Èוֹ ǽ ǡ ∞ Éǡ ǞǗƷǙ ǌǾǆǛƿ ǱǊƷ¡ǝ

ƽ  È Ƿ Éǚǡ ƿלּ ǝ ǞǢ  ȅ

ǌǾ¡ 

Õ ǈǼǞ  ȅ ƹǒǴǞ ǻǽ ∫ǚ ǂǡ ¤ ȅ Ʒ  ǵ Ǵ

ǒ ǡ ǝ Ǧ זּ ǡ №ǌǾǆǛƿ ǱǊƷ¡ 
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ÈŦťÉ ǡ↨  

    

ü ǡ ǈǢ ּז ǡǛƽǽ  Ǜ ǡ ǛǌǾ¡ 

ü ǡ Ǣ  ǛǊǙ 30è(1:1.8) ¡ǛǌǾזּ∙ ƿ 30èȅ ƻǾ ǢÔ Õ

ǛǊ  ǡ ƿ ǛǝǾ¡ 

ü   ǡ ǈǢ 15mǱǚǛǊ 15mȅ ƻǾ Ǣ È ÉǛ∞ Ǆ  Ǟ

↨ ǫǡ ȅ ǛǌǾ¡È ǞƽǄǾ ǢÈŮÉ É 

 

1(10) - 1 ǡ ǈ 

¥ ɇȴɎȋɔǡ È   É 

          V 3 ǡǽ ǡ  

 

ÈŦŦÉ Ǟ ǌǾ ǡ ↨ 

    

ü Ǣ ּז ǡǛƽǽǛǌǾ¡ 

 

1(11) - 1 Ǧ Ǟ ǌǾ ǡ ↨ 

 ÈmÉ     

ǡ Ʒ ÈSÉ  Ǧ

ǋǽ ÈGÉ 

5m∙ּ1¥1.8 ז ǡ ƿ Ǟ

Ƶǽ  ǡ☼ ƿǝǂ 

Ǟ ǌ

Ǵ ȅ ǌǾ

Ǟ ǌǾ¡ 

È É ǡ ╗ Ǣ

ǝǵǡȅ Ǟ Ǌǒǵǡ

ǚƵǾ¡ 

ǡ ∫ ǡ

Ǣ↨ ȅ ƹ¡ 

5 15m 1¥1.8 1¥2.0 

ǡℓƷ ÈSGÉ 10m∙ּ1¥1.8 ז 1¥2.0 

ÈǍǽȅ ǳÉ 10m∙ּ1¥1.8 ז 

10 20m 1¥1.8 1¥2.0 

ÈSFÉ  Ʒ  

Ʒ È ǡ Ʒ

    ɖºɉ É 

5m∙ּ1¥1.8 ז 

5 10m 1¥1.8 1¥2.0 

אל ÈVÉ 5m∙ּ1¥1.8 ז 1¥2.0 

¥ - ÈÈ É   22 4 É 

 

 

  

ǡ

ǈ 
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ÈŦŧÉ ǡ  

    

ü ȅ Ǌ  Ǟ ǌǾǆǛ¡ 
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ŧ Ǟ ǌǾ  

ÈŦÉ ǡ  

    

ü Ǣ Ǟǻǽ ǋǒ Ǣ  ǚ ƹǆǛ¡ 

ü ǒǓǊ  ǡӡ ӤǞ ǌǾ Ǣ  ȅ ǌǾ ǢƵǽǱǎȆ¡ 

      Ì ȅ ǌǾ ƿǝƷ Í 

      ӡ 3 4 Ǣ 5 Ǟ ǌǾ Ǣ Ǟǻǽ ǋǒ  

      Ӣ Ǟǻǽ ǋǒ ǡ╗  

      ӣ↨ Ǟǻǽ ǡ ƿ ǚǝƷǆǛƿ ƾǴǼǿǒ  

      Ӥ ƿ ǈǿǒ  

 

      Ǟǻǽ ǋǒ ǚƵǖǙ  Ǟꞌǋ ǡ ƿ ǡƷǍǿƾǞ ǌǾ Ǣ 

ȅ ǌǾ ǢƵǽǱǎȆ¡ 

      ǝƽ  ǡ ƿ ǌǾטּ ǡ ƻ Ǣ 2(1) - 1Ǟ ǌǛƽǽǚǌ¡ 

 

2(1) - 1 ǛǝǾ È Ǟ ǾÉ 

 
ǡ ƾǼǡ  

5m È1 É 5m È2 É 

È ǡטּ

ǊƷǵǡȅ

ǂÉ 

  

ǡטּ ǊƷ

 

  

   

ɖ ɉ 

 ǐ

ǡ ǆǿǼǞ

ǌǾǵǡ   
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2(1) - 1 Ǟזּ ǈǿǒ ǡ ƿƵǾ ǡ ƻ  

 

ₒ ₓ ─ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ─ ⌐ ∆

╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   │ ─ ┘ ─ │ ╩ ↄ⁹╩⇔√ ─ ⌐

∏╢ ≢ ⌐ →╢ ─╙─⌐│ ╩ ⇔⁸↓╣╠─ ╩ ℮↓≤⁹ 

   ▬ ╩⇔√ ─ ⌐ ∏╢ │ ─ ≢№≈≡⁸∕─ ⅜ ⌐ →╢╙

─⌐ ⇔⁸⅛≈⁸ ─™∏╣⅛⌐ ∆╢╙──  

     ∕─ ⌐ ∂ ⅜ ─ ─╙─ 

     ∕─ ⌐ ∂ ⅜ ─ ╩ ⅎ⁸ ─ ─╙─ ∕─

⅛╠ ⌐ ⱷכ♩ꜟ ─ ⌐ ╢⁹  

   ꜡ ∕─ ─ │ ⌐ ≠⅝ ─ ╩⇔√ ─ ╩ ≈√╘⌐

─ ⅜ ≢⌂™↓≤⅜ ⅛╘╠╣√  

   Ɫ ─ ⌐╟╡ ⅜ ↕╣√  

  ▬ ⌐ ∆╢ ─ ⌐╟╡ ⌐ ↕╣√ ─ ⅜№╢ ⌐⅔↑╢

▬ ─ ─ ⌐≈™≡│⁸ ▬ ⌐ ∆╢ ─ │ ∑∏⁸∕─ ─ ─

│ ⇔≡™╢╙─≤╖⌂∆⁹ 

 

  ԁ 

 

 

 

 

 

 

 

 

  

 ל
Ϭ ΰσΜ 

ῠ χ ᾢ 

Ϭ βϥ 

ῠ χᴞᾢ 

ḵˢ ᴟχ ΰΜϜχϬ Ψʻx  60  80  

ᴟχ ΰΜḵ 40  50  

₳ ʺ ₳ ʺḩ к˔Эʺל‌

ζχ άϦϣτ βϥϜχ 
35  45  

 



p. 26 

 

ÈŧÉ ǡ  

    

ü ǌǾ ǡ Ǣ  ȜɜȘɓºȱ   ȜɜȘɓºȱ   ǲ Ǣ

ǡƷǍǿƾǞ ǌǾǆǛ¡ 

 

   Ì Í 

     Ǣ Ǟ ǌǾ ǞƽƷǙ  ǛǊǙ ǚǀǾǵǡǢ ּז Ǟ ǌǛƽǽǚǌ¡ 

2(2) - 1 ǡ  

 ȜɜȘɓºȱ   

ǵǒǿ  

ǣǽ  Ɓ  

Ɓ  

Ɖ  

ƻ  

ȜɜȘɓºȱ   

ǵǒǿ  

ǲ  ȜɜȘɓºȱȿɖȬȘ  

ǲ  

ǝ Ǣ ǞǻǾ

È É 

ȜɜȘɓºȱȿɖȬȘ ǲ  

ȜɜȘɓºȱȿɖȬȘ ǲ ÈǒǓǊ  10

Ǟ ǌǾ ȅ ǒǌǵǡ Ǧ 40 6

14 1485 Ǟ ǘǂ ȅ ǂ¡É 

ȅ ƷǒȜɜȘɓºȱȿɖȬȘ  

ɀɕȖɌȢȱ ǞǻǾ ȜɜȘɓºȱ  

Ǟ ȅ ǌ È טּ É 

 

 

 ╥ ¥ ÈÈ╗ É   11 Éȅ╗ נּ  

 ¥ ǲ Ǣ 5Ƣ∙ּזǡǵǡǞ ǽ ǚǀǱǌ¡ 

 ¥ ǞƽƷǙ  17 ǡ Ǟ ǘǀ ƿ Ǵǒ ǡǆǛȅ Ô

ÕǛ ǊǱǌ¡ 

 ¥ ǴǞȜɜȘɓºȱȅ ƷǙ ǌǾȜɜȘɓºȱȿɖȬȘ ǲ ǡ ǡ ǞǗ

ƷǙǢ  40 ū 14 1485 ǦÔ Ǧ ǡ

Ǟ ǒǖǙǡ ≥ ǞǗƷǙÕ ũ Ũ£(ŭ)Ǟǻǽ      ǡ  ǐ

ǡ ǡ ȅ ǊǙƷǾ Ǣ  10 ǡ ǞǻǾ ǲ Ǜ ∙ Ǜ Ǵ

ǾǆǛƿǚǀǾ¡ 

¥ ǡ ╗ È HPÉ 

    https://www.mlit.go.jp/toshi/content/001466302.pdf  
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ₒ ₓ 

─ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ─ ⌐ ∆

╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   │ ─ ┘ ─ │ ╩ ↄ⁹╩⇔√ ─ ⌐

∏╢ ≢ ⌐ →╢ ─╙─⌐│ ╩ ⇔⁸↓╣╠─ ╩ ℮↓≤⁹ 

   ─ │⁸ ◖fi◒ꜞכ♩ ⁸ ◖fi◒ꜞכ♩ │ ╖ ∕─ ─ ╖

─╙─≤∆╢↓≤⁹ 

─ │ ⌐╟╢  

  │ ⅜ ┘ ⅛╠ ╕≢─ ⌐╟╠⌂™

≢⁸ ⅜↓╣╠─ ⌐╟╢ ≤ ─ ⅜№╢≤ ╘╢╙─⌐≈™≡│⁸

↓╣╠─ │⁸ ⇔⌂™⁹ 

 

ÈŨÉ ǡ  

    

ü ǡ Ǣ  Ǟזּ Ǌ↨ ǝ Ǟ ǄǾǆǛ¡ 

 

ₒ ₓ 

◖fi◒ꜞכ♩ ─ ─  

  ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ─ ─ │⁸ ⌐

╟∫≡ ─ ─™∏╣⌐╙ ∆╢↓≤╩ ⅛╘√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

   ⌐╟∫≡ ⅜ ⇔⌂™↓≤⁹ 

  ─ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⌐╟∫≡ ─ ⌐ ∏╢ ⅜ ─ ╩ ⅎ⌂™↓≤╩ ⅛╘╢↓

≤⁹√∞⇔⁸ ←™╩ ™√ ⌐⅔™≡│⁸ ⌐╟∫≡ ←™⌐ ∏╢ ⅜ ←™

─ ╩ ⅎ⌂™↓≤╩ ⅛╘╢↓≤⁹ 

  ─ ⌐ ⌂ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⁸◖fi◒ꜞכ♩ ┘ ─ ┘⌐ ←™─ ⌐≈™≡│⁸

╩ ↄ⁹⁸ ⁸

┘ ⌐ ∏╢ ⌐ ∆╢ ┘ ⌐ ∆╢ ─ ⌐╟╡ ↕

╣√  

╖ ─ ─  

  ─ ╖ ∕─ ─ ╖ ─ ─ │⁸ ⌐ ╘╢≤↓╤⌐

╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ╩ ⌐ ⇔≡ ∆╢ ╩ ⅝⁸ ─ ─ ╣─ ↕│⁸ ─ ↕╣╢

─ ⅜⁸ ─ │ ⌐ ∆╢╙─≢№╢≤⅝│ ─ ↕─ ─

∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸ ☿fi♅ⱷכ♩ꜟ ⁸∕─ ─╙

─≢№╢≤⅝│ ─ ↕─ ─ ∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸

☿fi♅ⱷכ♩ꜟ ≤⇔⁸⅛≈⁸ ⌐│⁸ ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩

≢⁸ ─ ╡ ┘ ⌐ ⇔≡ ≢№╢ ╩ ↑╢↓≤⁹ 
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ₒ ₓ ┘ ←™  

  ─ ┘ ←™─ │⁸ ⅜ ╘╢ ⌐╟≈≡⁸

╩ ™⁸∕─ ⌐ ≠™≡ ╘⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ─ ⌐ →╢ ─

⌐≈™≡│⁸ ─ ⌐ ∂≡⁸∕╣∙╣ ─ ─ ⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 

ₒ 1113 ₓ 

  ─ ┘ ←™─ ╩ ╘╢√╘─ ─ ┘⌐∕─ ⌐ ≠⅝

─ ┘ ←™─ ╩ ╘╢ ╩ ╘╢ 13 7 2  

  ─ ┘ ←™─ ╩ ╘╢√╘─ ─ │⁸ ─ ⌐ →

╢╙─≤∆╢⁹ 

  1.Ⱳכꜞfi◓  

  2.  

  3.  

  4. ⱬכfi  

  5.  

  6.  

  7.  

  8.  

  9. ↄ™ ∟  

  10. ⅝  

  ─ ╩ ╘╢ │⁸ ─ ─(1) ⁸(2) │(3) ⌐ →╢ ⌐╟╢╙─≤∆

╢⁹√∞⇔⁸ ⌐ ∆╢⅔∕╣─№╢ ─ │(3) ⌐ →╢ ╩ ™╢ ⌐⅔™

≡⁸ ─ ⅛╠ 2m ─ ⌐№╢ fi♦כ▼►☻⌐ ◘►fi♦▫fi◓─ ⅜ 1kN

≢ ∆╢ ⅜ ∆╢ ⇔ↄ│ ─ ⅛╠ 2m╩ ⅎ 5m ─ ⌐№╢ ⌐☻

fi♦כ▼► ◘►fi♦▫fi◓─ ⅜ 500N ≢ ∆╢ ⅜ ∆╢ ⌐№∫≡│⁸ ─

⌐╟╢ ∕─ ─ ─ ╩ ⇔≡ │ ─ ⌐ ⌂ ⁸ ┘

⅜ ∂⌂™↓≤╩ ⅛╘⌂↑╣┌⌂╠⌂™⁹ 

 

 

 

 

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ Ю˔ЕиτνΦϺкИв˔Ерˣ

ḵ ԁʺ˓˓˓

ᾧὫΰθ₳ ᾿˓˓

╣˓˓

σם ╣˓˓

ל₳σם ˓˓

ל₳ ˢ Ⱳτׁ ᴟχΣ

ζϦχσΜϜχτᾢϥʻˣ
᾿˓

ὸΜ ל ԁ˓˓

ל ˓

ὸΜк˔Э ԁ˓˓

к˔Э ᾿˓

ṍτ γϥ τ βϥẨ ᴂ χζϦηϦχ

χ ρβϥʻ

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ Ю˔ЕиτνΦϺкИв˔Ерˣ
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   ↓─ ⌐⅔™≡⁸ÑÁ⁸É⁸É⁸É⁸ɻ⁸ɼ⁸#⁸"⁸.Ã⁸.Ò⁸ɾ⁸ɾ⁸$⁸ÑÔ⁸. ┘.Ó×│⁸∕╣∙╣

─ ╩ ∆╙─≤∆╢⁹ 

    ÑÁ ─  kN/m2  

    É⁸É ┘ É ⌐ ∆╢ ─ ⌐ ∆╢ ⌐ ∂≡ ─ ⌐╟∫≡

⇔√ ⁹ 

     ▬ É É ρ         ꜡  É ρ  

 

   ↓╣╠─ ⌐⅔™≡⁸ɝ ┘ɫ│⁸∕╣∙╣ ─ ╩ ∆╙─≤∆╢⁹ 

    — ⌐ ∆╢ ─ ⌐ ∆╢  

   —⅜‰╩ ⅎ╢ │‰≤∆╢⁹  °  

    ‰ ─ ⌐╟∫≡ ╘√  °  

    ‌ ┘ ‍ ─ ⌐ ∂≡ ─ ⌐ →╢  

 

    # ⌐№╢ ─  kN/m2  

    ɛ ─ │  m  

    .Ã⁸.Ò ┘.Ñ ─ ⌐ ∂≡ ─ ⌐ →╢  

 

    ɾ ⌐№╢ ─ │  kN/m3  

    ɾ ╟╡ ⌐№╢ ─ │  

   kN/m3  

    $ ⌐ ⇔√ ⅛╠ ╕≢─ ↕  m  
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    1Ô ⌐╟╢ ─ / ─ │ ─ / ─℮∟

™∏╣⅛ ↕™  

   kN/m2  

    .Ω ─ ─ ⌐ ∂≡ ─ ⌐ →╢  

 

    .Ó× ─ ⅛╠ 2m ─ ⌐№╢ fi♦כ▼►☻─ ◘►fi♦▫fi

◓⌐⅔↑╢ 1m№√╡─ 150╩ ⅎ╢ │ 150≤∆╢⁹ ─

  

 

ÈũÉ  

    

ü ǡ ꞌ ƿ ǡ ꞌ ȅ ǾǆǛ¡ 

 

   Ì ǡ ꞌ ǡ Ǵ Í 

    ӡ ǞǻǾ  

     ǡ ꞌ   ▲╪ ░╬♪╒╝╬░♬♫♬║╝►░▲♬╓█╝▲ 

     ήὥ ¥ ǡ ꞌ ÌkN/m2Í 

     ὭȢ   ὭȢ   Ὥ ¥ Ǟ ǌǾ ǡ Ǟꞌǋǒ   ǞǻǾ¡Ì-Í 

     ░╬ ░▲
Ᵽ

  ░♬
Ᵽ

ꜚ
 

     — ¥ Ǟ ǌǾ ǡꜜ Ǟ ǌǾ ÌèÍ 

  ǒǓǊ —Ḷ‰ǛǊ —ƿ‰ȅ ƻǾ Ǣ‰ǛǌǾ¡ 

     ‰ ¥ ǡ ǞǻǖǙ Ǵǒ ÌèÍ 

     ‌Ȣ   ‍ ¥ ǡ Ǟꞌǋǒ  2(4) - 1 Ǟ ǌ¡Ì-Í 

      ` ¥ ǡ Ǣ ÌmÍ 

     ὒ ¥ ǡ Ǣ ÌmÍ 

     C ¥ ǡזּ ǡ ÌkN/m2Í 

     ὔὧȢ  ὔὶȢ  ὔή ¥ 2(4) - 2Ǟ ǌ Ì-Í 

     ‎ ¥ ǡזּ ǡ ∞ ÌkN/m3Í 

     ‎ ¥ ǻǽ ǡ ǿ ǡ ǡ ∞ ÌkN/m3Í 

  È‎ ‎Ǜǵ זּ ǡזּ∙∞ Ǣ ∞ ȅǛǾ¡É 

     Ὀ ¥ ǿǡ ǈÌmÍ 
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2(4) - 1 ǡ  

ǡ  ⱦ ∙ ǡ  ⱦ  

‌ ρȢπ πȢςϽ
ὄ

ὒ
 ρȢς 

‍ πȢυ πȢςϽ
ὄ

ὒ
 πȢσ 

¥ ɇȴɎȋɔǡ È   É 

Ӽ 3 ǡ Ǧ  

2(4) - 2  

  

ʔ ὔὧ ὔὶ ὔή 

0̃ 5.1 0.0 1.0 

5̃ 6.5 0.1 1.6 

10̃  8.3 0.4 2.5 

15̃  11.0 1.1 3.9 

20̃  14.8 2.9 6.4 

25̃  20.7 6.8 10.7 

28̃  25.8 11.2 14.7 

32̃  35.5 22.0 23.2 

36̃  50.6 44.4 37.8 

40̃ ∙  75.3 93.7 64.2 

¥ ɇȴɎȋɔǡ È   É 

Ӽ 3 ǡ Ǧ  

    Ӣ ǞǻǾ  

     ǡ ꞌ    ▲╪ ▲◄ ╝é♬╓█ 

     ήὥ ¥ ǡ ꞌ ÌkN/m2Í 

     ήὸ ¥ ǞǻǾ ǡ 1/2 ǡ Ǣ ꞌ ǡ 1/3 ǡƹǔƷǍǿƾ

ǈƷ ÌkN/m2Í 

     ὔé ¥ ǡזּ ǡ ǞꞌǋǙ 2(4) - 3Ǟ ǅǾ Ì-Í 

     ‎ ¥ ǻǽ ǡ ǿ ǡ ǡ ∞ ÌkN/m3Í 

  È‎ ‎Ǜǵ זּ ǡזּ∙∞ Ǣ ∞ ȅǛǾ¡É 

     Ὀ ¥ ǿǡ ǈÌmÍ 

2(4) - ǡזּ 3 ǡ Ǟꞌǋǒ  

 

ǡ  

ǝ  
 

È ǝǵǡȅ ǂÉ 
 

.é 12 6 3 

¥ ɇȴɎȋɔǡ È   É 

Ӽ 3 ǡ Ǧ  
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    ӣȢȏȐºȰɜ ȞȏɜȰȌɜșǞǻǾ  

     ǡ ꞌ    ▲╪ Ȣ╝▼◌ 

     ήὥ ¥ ǡ ꞌ ÈkN/m2É 

     ὔίύ ¥ ǡ ƾǼּז 2m∙ ǡ ǞƵǾ ǡȢȏȐºȰɜ ȞȏɜȰȌɜșǞ

ƽǄǾ 1mƵǒǽǡ ǡ È ÉÈ150ȅ ƻǾ Ǣ 150ǛǌǾ¡É 

 

ÈŪÉ ǡ  

    

ü ǞⱲǖǙ ȅ ǌǾ Ǣ  Ǣ ǽǞǻǽ Ǟ ǌǾǆǛ¡ 

2(5) - 1 ǞⱲǖǙ ǌǾ  

 

   Ì Ǟ ǌǾ Í 

     Ǟ ȅ ǌǾ ǞǢ  2(5) - 2ǡǻƹǞ ǻǽ ǡ ǈǡ 0.4Ž

∙ ǚ ƾǗ 1.5m∙ ǓǄ Ǟꞌǋǒ Èʇ= 2(5) - 1Éǻǽ Ǌ ǐǡ Ǣ Ȝ

ɜȘɓºȱ ǔ Ǟǻǽ טּ ǡƽǐǿǡǝƷǻƹǞǌǾǆǛ¡ 

  

2(5) - 2 ǡ ǡ  

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

2(5) - 1 (ʇ)  

ǡטּ   ǊƷ  

    ɖ

ºɉ   ǐǡ

ǆǿǼǞ ǌǾǵǡ 

Ǣ  

ÈʇÉ 60è 40è 35è 25è 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  
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   Ì Í 

     2(5) - 3Ǟ ǌ ǚӡ 2(5) - 1ǡʇ ∙ Ǟ ǖǙƷǝƷ ǢӢ0.4Ž∙ ƾǗ 1.5m

∙ ǡ ƿǛǿǙƷǝƷǵǡǢ  ǡ È∙ּז Ô ÕǛƷƹ¡ÉǛǲǝǌ¡ 

     ǛǝǾ Ǣ ּז ǡ Ǟ ∙ ǡ ƿƾƾǼǝƷǻƹ  ǡ

ǿ ǈȅ ǂǌǾ  Ǣ ǛǌǾǝǜǊǙ ּז ǡ↨ ȅ ǗǆǛƿǚǀǾǻƹ

ǌǾǆǛ¡ 

 

 

 

 

 

 

 

 

2(5) - זּ¤ 2 ȅ ǊǙ ǌǾ ǡ ƻ  

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

ÈūÉ ǡ ǿ 

    

ü [ ǲ ] ǡ ǿǢ 35cm∙ ƾǗ È ƻ Éǡ 15ð∙ ȅ ǌǾǆǛ¡ 

ü [ ǐǡ ǡ ] ǡ ǿǢ  ƿ Ǟ ǊǝƷǻƹ ǝ ȅǲǙ ǌ

ǾǆǛ¡ 

 

   Ì ≥ Í 

     ȜɜȘɓºȱ Ǣ ȜɜȘɓºȱ ǡ ǿ ǈǢ  ǛǊǙ 50 ԑ∙ Ǣ

ǌǾǆǛ¡ǒǓǊ  ȅ ǌǾ ǡ ǞƽƷǙǢ  ǈǞ 50ԑ∙ ȅּנƻǒ

ǿ ǈȅ ǌǾǆǛ¡ 

     ∞ǡ ǞƽƷǙ ǈ 2.5 m∙ ǡ ȅ ǄǾ ǞǢ  ǈǡ 0.2

∙ ǡ ǝ ǿ ǈȅ ǌǾǆǛƿ ǱǊƷ¡ 
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2(6) - 1 ǿ ǈǡ ƻ  

2(6) - 2 ǐǡ ǡ ǡ ǿ ǈǡ ƻ  

 

   [ Ǟ ǊǙ ȅ ǌǾ ]  

פֿ       Ǟ ǊǙ ȅ ǄǾ Ǣ  ǿ ǈǢֿפ ƾǼǛǾǵǡǛǌǾ¡ֿפ ƾ

Ǽ╗ ǡ ƿ ǚǀǾ ǞǢ ǆǿǞǻǼǝƷǆǛƿǚǀǾ¡ 

     Ɗ Ǟ ǌǾ ǡǲ  ƾǼǡ ǈȅ ǿǛ ƻǙǻƷ¡ 

 

2(6) - 3 Ǟ ǌǾ ǡ ǿ 

 

2(6) - 4 U Ǟ ǌǾ ǡ ǿ 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

ₒ ₓ ╖ ─ ─  

  ─ ╖ ∕─ ─ ╖ ─ ─ │⁸ ⌐ ╘╢≤↓╤⌐

╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ╩ ⌐ ⇔≡ ∆╢ ╩ ⅝⁸ ─ ─ ╣─ ↕│⁸ ─ ↕╣╢

─ ⅜⁸ ─ │ ⌐ ∆╢╙─≢№╢≤⅝│ ─ ↕─ ─

∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸ ☿fi♅ⱷכ♩ꜟ ⁸∕─ ─╙

─≢№╢≤⅝│ ─ ↕─ ─ ∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸  

꜠  ϜθϦ꜠  ẄTἷ  
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☿fi♅ⱷכ♩ꜟ ≤⇔⁸⅛≈⁸ ⌐│⁸ ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ≢⁸

─ ╡ ┘ ⌐ ⇔≡ ≢№╢ ╩ ↑╢↓≤⁹ 

 

 

ÈŬÉ ǡ È É 

    

ü ǚ ǴǾ ǡǮƾ  Ǟ ǴǾ╗ ǡ Ǟ ǌǾǆǛ¡ 

ₒ ₓ ⇔⌂↑╣┌⌂╠⌂™ ⌐≈™≡─ ─  

  ─ ⌐╟╡ ↕╣╢ ⌐≈™≡│⁸

─ ⅛╠ ╕≢⁸ ╩ ↄ⁹⁸ ⅛╠ ╕≢ ┘

─ ╩ ∆╢⁹ 

 

ÈŭÉ ǲ  

    

ü ǲ ǡ ƿ ǚ ǴǾ Ǟ ǊǙƷǾǆǛ¡ 

 

   Ì ǚ ǴǾ Í 

    ¤ ǡ ƿ 2(8) - 3Ǟ ǴǾ Ǟ ǌǾǆǛ¡ 

    ¤ ǡ ƻ ǈƿ 30cm∙ ǚƵǾǆǛ¡ 

    ¤ ƿȜɜȘɓºȱǞǻǽ╗  ¡ǈǿǙƷǾǆǛטּ

    ¤ Ǟ ǝ ǴƿǈǿǙƷǾǆǛ¡ 

     

 

◌ˢ ʺ ╣ ḩἰˣ

ῠ ‰ή ᴞ χῡή

Ю˔Еиӟᴞ ◌ ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ᾿ ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ ◌ ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ◌ ᾿ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ ᾿ ЈрЎЮ˔Еиӟ

╣Ю˔Еиӟᴞ ◌ ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ ◌ ᾿ЈрЎЮ˔Еиӟ

◌Ю˔ЕиϬ Π᾿Ю˔Еиӟᴞ ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ ᾿ ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ fi ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ ◌ ᾿ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ fi ᾿ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ ◌ ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ᾿ ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ ᾿ЈрЎЮ˔Еиӟ

◌Ю˔ЕиϬ Π᾿Ю˔Еиӟᴞ ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ ᾿ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ỵ ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ fi ᾿ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ᾿ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ ᾿ЈрЎЮ˔Еиӟ

Ю˔Еиӟᴞ fi ЈрЎЮ˔Еиӟ

Ю˔ЕиϬ Π╣Ю˔Еиӟᴞ ЈрЎЮ˔Еиӟ

╣Ю˔ЕиϬ Π◌Ю˔Еиӟᴞ ỵ ᾿ЈрЎЮ˔Еиӟ

◌Ю˔ЕиϬ Π᾿Ю˔Еиӟᴞ ЈрЎЮ˔Еиӟ

₳ ʺḩ к˔Эʺ

ל‌ ζχ άϦϣ

τ βϥϜχ

fi Ϭ Π

fi ᾿ ӟᴞ

᾿ Ϭ Π

fi ӟᴞ

᾿ ӟᴞ

╣ ζχ χ ל

fi Ϭ Π

fi ᾿ ӟᴞ

᾿ Ϭ Π

fi ӟᴞ

᾿ ӟᴞ

ל

ԁ
ḵʺḵ ʺ₳ ψ

₳ ₤αϤ₳

fi Ϭ Π

fi ᾿ ӟᴞ

᾿ Ϭ Π

fi ӟᴞ

᾿ ӟᴞ
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2(8) - 1 ȿɖȬȘǡ  

 

 

 

 

 

2(8) - 2 Ǵ ǡ  

             ¥ Ǟ ǴǾ Ǣ  5kN/m2ȅ ǛǊǙƷǱǌ¡ 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  
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ƿǄǡ 

 

 

ǡ  

Ŧ

 

    Ǣ

ǽ  
ŧ

 

  ɖºɉ 

ǐǡ ǆǿ

ǼǞ ǌǾǵǡ 

Ũ

 

ǐǡ ǡ  

 

 

Ɲ¥ ǡ ǈ 

 
 

 

 

ǿǢ Ǜ ǋ 

 

ǿǢ Ǜ ǋ 

 

 

ǿǢ Ǜ ǋ 

 

 

ǿǢ Ǜ ǋ 

 

ǿǢ Ǜ ǋ 

 

ǿǢ Ǜ ǋ 

2(8) - 3 ǲ ǡ  

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

ₒ ₓ ╖ ─ ─  

  ─ ╖ ∕─ ─ ╖ ─ ─ │⁸ ⌐ ╘╢≤↓╤⌐

╟╠⌂↑╣┌⌂╠⌂™⁹ 

70è 
ȅ

ƻ 
 

∙
זּ

Ũ

 

75è 

65è 
ȅ

ƻ 
 

∙
זּ

ũ

 

70è 

 

∙
זּ

Ū

 

65è 

0.50 
0.85 

0.90 

0.70 

0.20hƾǗ˾0.45m 

0.70 
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   ─ ⁸ ↕ ┘ ─ ↕ ⌐ ∆╢ ─ ─ ─ ─

─ ↕╩™℮⁹ ⌐⅔™≡ ∂⁹ ⅜⁸ ─ ⌐ ∂ ⌐ ╘╢ ⌐ ⇔⁸

⅛≈⁸ ─ ─ ↕⅜⁸ ─ ↕╣╢ ─ ⅜⁸ ─ │ ⌐

∆╢╙─≢№╢≤⅝│ ☿fi♅ⱷכ♩ꜟ ⁸∕─ ─╙─≢№╢≤⅝│ ☿fi♅ⱷכ♩ꜟ

≢№╢↓≤⁹ 

   ∕─ ─ │⁸ ⅎ ↕╩ ☿fi♅ⱷכ♩ꜟ ≤⇔⁸◖fi◒ꜞכ♩╩ ™≡ ─

≤⇔⁸⅛≈⁸∕─ ⌐ ⁸ │ ∂╡ ≢ ⌐ ╘∆╢↓≤⁹ 

   ⌐ ╘╢≤↓╤⌐╟≈≡╙⁸ ─ ⌐╟╡│╠╖ ⇔∕─ ─ ─⅔∕╣⅜№╢≤

⅝│⁸ ⌂ ⌐ ◖fi◒ꜞכ♩ ─ ⅎ ╩ ↑╢ ⌂ ╩ ∏╢↓≤⁹ 

   ╩ ⌐ ⇔≡ ∆╢ ╩ ⅝⁸ ─ ─ ╣─ ↕│⁸ ─ ↕╣╢

─ ⅜⁸ ─ │ ⌐ ∆╢╙─≢№╢≤⅝│ ─ ↕─ ─

∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸ ☿fi♅ⱷכ♩ꜟ ⁸∕─ ─╙

─≢№╢≤⅝│ ─ ↕─ ─ ∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸

☿fi♅ⱷכ♩ꜟ ≤⇔⁸⅛≈⁸ ⌐│⁸ ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩

≢⁸ ─ ╡ ┘ ⌐ ⇔≡ ≢№╢ ╩ ↑╢↓≤⁹ 

 

ÈŮÉ  

    

ü ǞǗƷǙǢ  Ǟ ǘǂ ǡ ǢǝƷ¡ 

     ǒǓǊ  ǴǞȜɜȘɓºȱȅ ƷǙ ǌǾȜɜȘɓºȱȿɖȬȘ ǲ ǡ ǞǗ

ƷǙǢ  ǛǊǙ ǴǾ ƿ Ǟǻǽ ǴǼǿǙƷǱǌ¡ 

 

ₒ ₓ ─ │ ⌐╟╢  

  │ ⅜ ┘ ⅛╠ ╕≢─ ⌐╟╠⌂™

≢⁸ ⅜↓╣╠─ ⌐╟╢ ≤ ─ ⅜№╢≤ ╘╢╙─⌐≈™≡│⁸

↓╣╠─ │⁸ ⇔⌂™⁹ 

 

ₒ 1485 ₓ 

 ₃ ─ ⌐ ≠⅝ ╘◖fi◒ꜞכ♩╩ ™≡ ∆╢◖fi◒ꜞכ♩Ⱪ꜡♇◒

╖ ─ ─ ╩ ∆╢ 40 6 14  

   ( ) ─ ⌐ ≠⅝⁸ ╘⌐◖fi◒ꜞ

╩♩כ ™≡ ∆╢◖fi◒ꜞכ♩Ⱪ꜡♠◒ ╖ ─ │⁸ ─ ⌐ ╘╢≤↓╤⌐╟╢

⌐⅔™≡│⁸ ─ ⌐╟╢ ╖ ─ ≤ ─ ⅜№╢≤ ╘╢⁹ 

    ◖fi◒ꜞכ♩Ⱪ꜡♠◒─ │⁸ ☿fi♅ⱷכ♩ꜟ⌐≈⅝ ◐꜡◓ꜝⱶ

≢№╢↓≤⁹ 

    ╘⌐ ™╢◖fi◒ꜞכ♩─ │⁸ ☿fi♅ⱷכ♩ꜟ⌐≈⅝ ◐꜡◓ꜝ

ⱶ ≢№╢↓≤⁹ 

    ◖fi◒ꜞכ♩Ⱪ꜡♠◒⌐ ™╢◖fi◒ꜞכ♩─ │⁸ ה ≢№╡⁸⅛≈⁸ ⌐ ™

╢◖fi◒ꜞכ♩Ⱪ꜡♠◒─ │⁸ ⱷכ♩ꜟ⌐≈⅝ ◐꜡◓ꜝⱶ ≢№╢↓

≤⁹ 

    ◖fi◒ꜞכ♩Ⱪ꜡♠◒│⁸ ─ ╩ ⇔⁸⅛≈⁸ ─⌂™╙─≢№╡⁸ 



p. 39 

 

∕─ │⁸ ╘⌐ ™╢◖fi◒ꜞכ♩⌐╟≈≡ ⅜ ╩ ∆╢ ≤⌂╢╙─≢

№╡⁸⅛≈⁸∕─ ⅜ ⌂╙─≢№╢↓≤⁹ 

    ─ → │⁸ ☿fi♅ⱷכ♩ꜟ⌐≈⅝ ◐꜡◓ꜝⱶ ≢№╢↓≤⁹ 

    ─ ┘ ↕│⁸ ─ ─ ┘◖fi◒ꜞכ♩Ⱪ꜡♠◒─ ⅎ ↕⌐

∂⁸ ⌐ ╘╢ ⌐ ⇔⁸⅛≈⁸ ─ ─ │⁸ ⱷכ♩ꜟ⌐≈⅝

◐꜡◓ꜝⱶ╩↓ⅎ≡™⌂™↓≤⁹ 

    ╩ ⌐ ⇔≡ ∆╢ ╩ ⅝⁸ ─ ╣ ↕│ ─ ↕─ ─

(∕─ ⅜ ☿fi♅ⱷכ♩ꜟ⌐ √⌂™≤⅝│⁸ ☿fi♅ⱷכ♩ꜟ) ≤⇔⁸⅛≈⁸

⌐│⁸ ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ≢⁸ ─ ╡ ┘ ⌐ ⇔≡

≢№╢ ╩ ↑╢↓≤⁹ 

    ⅜ │ ╩⌂∆ ≢ ⌂ ⁸ ─ │ ⅜ ↕╣╢ ─

⅜ ⇔ↄ ∆╢ ─⅔∕╣─№╢ ⌐│⁸ ◖fi◒ꜞכ♩ ─ ⅎ │ ⅎ

╩ ↑╢↓≤⁹ 

    ─ ⌐│⁸ ╩╟ↄ∆╢√╘⁸ ⁸ ≢ ⌐ ╘∆╢↓≤⁹ 

 

ÈŦťÉ ≥  

    

ü ≥ ǡƹǔ  ǈ 2mȅ ƻǾǵǡǞǗƷǙǢ ǡ ǡ ȅ

ǄǱǌ¡ 

ü ǈ 2mȅ ƻǾ ≥ Ǣ  ǛǊǙ Ǜ Ǟ ǌǾǆǛ¡ 

 

ₒ ₓ ⌐ ∆╢ ⌐≈™≡─ ─  

  │ ─ ╩ ↑⌂↑╣┌⌂╠⌂™ ⌐ ∆╢

⌐╟╡ ∆╢ ≢ ↕⅜ ⱷכ♩ꜟ╩ ⅎ╢╙─ ─ ⌐╟╡ ↕╣╢

╙─╩ ↄ⁹ ⌐≈™≡│⁸ ─ ─ ─ ⌐ ╢

╩ ↄ⁹ ─ ╩ ∆╢⁹ 

 

ₒ ₓ  

  ⌐ ∆╢ ─℮∟ ⌐ →╢ ↓─ ⌐⅔

™≡ ⌐₈ ₉≤™℮⁹ ⌐ ∆╢ ⌐⅔™≡ ╖ ⅎ≡ ∆╢

─ ≢ ╘╢ │⁸ ⌐ →╢ ⌐ ∆╢ │↓╣≤ ⌐ ─

┘ ╩ ∆╢↓≤⅜≢⅝╢╙─≤⇔≡ ⅜ ╘√ ╩ ™╢↓≤≤∆╢⁹ 

   ◖fi◒ꜞכ♩ ⁸ ∕─ ↓╣╠⌐ ∆╢ ⇔⌂™ ╩ ™√ ≤∆╢↓≤⁹ 

   ─ ⌐№≈≡│⁸◖fi◒ꜞכ♩╩ ™≡ ╘⇔⁸ ≤ ≤╩ ⌐ ∆╢↓≤⁹ 

   ─ ─ ╩ ↄ∆╢√╘⁸ ╩ ↑⁸⅛≈⁸ ─ ─ ─ ⌐ ∕─

↓╣⌐ ∆╢╙─╩ ╘╢↓≤⁹ 

   ⌐⅔™≡ ∆╢ ─ ─ ╩ ↄ⁹ ─ ╩ ↄ⁹ ⌐ ∆

╢ ╩ ™╢↓≤⁹ 

   ∕─ ™╢ ⅜⁸ ⅜ ╘╢ ⌐ ≈√ ⌐╟≈≡ ⅛╘╠╣╢

╩ ∆╢↓≤⁹ 

  ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ┘ ⁸  
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⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

┘ ─ ⌐ ∆╢ ⌐ ╢⁹⁸ ─ ┘⌐ ─

─ ╩ ↄ⁹ ─ ╩ ∆╢⁹ 

 

ÈŦŦÉ  

    

ü Ǟ ƿ ǄǼǿǙƷǾǆǛ Ǧ ǡ ƿǈǿǙƷǾǆǛ¡ 

 

   Ì Í 

    ¤ Ǣ ǡ ￼ Ǟ Ǆ  Ǳǚ ǌǾǆǛ¡ 

    ¤ ǈ 20m∙ ǇǛ 

    ¤ ǡ ￼ǌǾטּ  

    ¤ ǡ ǈƿ Ǌǂ│ǝǾ￼  

    ¤ ǡ ¤ ƿ│ǝǾ￼  

     ǝƽ  ǡ ǞƽƷǙǢ  ǡ∞ ȅ ƾǼŧƢƾǗ ǡ ǈ ǓǄ

ǄǙ ǌǾǆǛ¡È 2(11) - 1 Ǧ 2(11) - 3 É 

 

   Ì ǡ Í 

    ¤ ǡ ǌǾ￼ Ǣ  ȅ ǳ ǡ ȅȜɜȘɓºȱǚ ǌǾǆǛ¡ 

    ¤ ǡ╗ ǡ ǈǢ  ǡ È ƻ É3Ƣ∙ּזǚ 50cm 3Ƣȅ ƻǾǵǡǢ

60cmǛǌǾǆǛ¡ 

 

2(11) - 1 ȜɜȘɓºȱ ǡ Ǧ ǡ ∞  
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2(11) - 2 Ǧ ǡ ∞ È É 

 

2(11) - 3 ǲ ǡ Ǧ ǡ ∞  

 

ₒ ₓ ⌐ ∆╢ ⌐≈™≡─ ─  

  │ ─ ╩ ↑⌂↑╣┌⌂╠⌂™ ⌐ ∆╢

⌐╟╡ ∆╢ ≢ ↕⅜ ⱷכ♩ꜟ╩ ⅎ╢╙─ ─ ⌐╟╡ ↕╣╢

╙─╩ ↄ⁹ ⌐≈™≡│⁸ ─ ─ ─ ⌐ ╢

╩ ↄ⁹ ─ ╩ ∆╢⁹ 

 

ₒ ₓ ─  

 ─  ─ ⌐ √≈≡│⁸∕─ ⁸ ┘ ─ ┘⌐ ─ ⌐

∂≡ ⁸│╡⁸ ⁸ ╩ ⌐ ⇔≡⁸ ⅜⁸↓╣⌐ ∆╢ ⁸ ⁸

⁸ ⁸ ┘ ┘⌐ ∕─ ─ ┘ ⌐ ⇔≡⁸ ⌐ ≢№╢

╟℮⌐∆═⅝╙─≤∆╢⁹ 

  ⌂ │⁸ ⌐ ∆╢ ⌐ ⅎ╢╟℮⌐⁸ ™ ↄ ∆═⅝╙─≤

∆╢⁹ 

  ─ ⌂ ⌐│⁸ ─ ≤⌂╢ │ ⅜ ∂⌂™╟℮⌂ ┘

⅜ ∂⌂™╟℮⌂ ╩╙√∆═⅝╙─≤∆╢⁹ 

  β ┘ ⌐⅔™≡  
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ÈŦŧÉ Ǧ  

    

   Ì ǡ Í 

ü 3mŧǞ 1￼   Ǟ ǌǾǆǛ¡ 

ü ǡּז ǂ Ǧ ǡƵǾ￼ Ǟ Ǟ Ǟ ǄǾǆǛ¡ 

ü ǚ זּ ǡ Ǟ ǒǖǙƷǾ ǞǢ  Ǟ ǀ ȅ ǄǙ זּ ȅ

ǌǾǆǛ¡ Ǟ ƿ ǄǼǿǙƷǾǆǛ Ǧ ǡ ƿǈǿǙƷǾǆǛ¡ 

 

   Ì ǡ Í 

ü Ǣ 75mm∙ ǛǌǾǆǛ 

ü Ǟ ǝ ȅǛǾǆǛ 

ü ǀ Ǟ ǌǾ Ǣ ȜɜȘɓºȱǡ⅓ ǚǗǩǿǝƷǵǡȅ ǌǾǆǛ¡ 

ü ǀ ǡ ǞǢ  ǀ ƾǼ ǊǝƷ ǡ ǀǈǡ È Ʒ Ǌ ȅ

ǳÉȅ ǀ      ƿ ǊǝƷǻƹ ǌǾǆǛ¡ 

 

   Ì Í 

ü ǡ ǡ Ǟ È Éȅ ǄǾǆǛ¡ ȅ ƷǾ Ǣ  ǡ ǈ 30cm

∙ ǛǌǾǆǛ¡ 

ü Ǟ ɇȬȱȅ ǄǾ Ǣ  ɇȬȱ ǡ ǛǊ  ɇ

Ȭȱ ɇȴɎȋɔǞǻǽ Ǟ ǌǾǆǛ¡ 

 

 2(12) - 1 ȜɜȘɓºȱ ǡ Ǧ  

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

ₒ ₓ ─  

  ─ ⌐╟╡ ↕╣╢ ⌐│⁸∕─ ─ ╩ ↄ∆╢√╘⁸

─ ⱷכ♩ꜟ ↔≤⌐ ⌂ↄ≤╙ ─ ⅜ ה ☿fi♅ⱷכ♩ꜟ ─ ∕─

↓╣⌐ ∆╢ ─ ╩ ™√ ╩ ↑⁸⅛≈⁸ ─ ─ ─ ∕─ ⌂

⌐│⁸ ∕─ ─ ╩ ™≡ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 
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ÈŦŨÉȜɜȘɓºȱ 

    

ü ǚ ǴǾ Ǟ ǖǙ  ȜɜȘɓºȱ ǡȜɜȘɓºȱǡ ƿ

ȅ ǾǆǛ¡ 

 

ₒ ₓ ◖fi◒ꜞכ♩─  

  ◖fi◒ꜞכ♩ ⌐ ∆╢◖fi◒ꜞכ♩─ │⁸ ⌐ ╘╢╙─≢⌂↑╣┌⌂╠⌂

™⁹ 

   │⁸ Ⱶꜞⱷכ♩ꜟ⌐≈⅝ fi♩כꜙ♬ ╩ ∆╢ ⌐⅔™≡

│⁸ fi♩כꜙ♬ ≢№╢↓≤⁹ 

   ⌐ ⇔ ∆╢ ╩™℮⁹ ∂⁹ ≤─ ⌐⅔™≡

⅜ ≢№╢≤ ╘≡ ╘╢ ⌐ ∆╢╙─≢№╢↓≤⁹ 

  ⌐ ∆╢◖fi◒ꜞכ♩─ ╩ ╘╢ ⌐⅔™≡│⁸ ⅜ ∆╢ ⌐

╟╠⌂↑╣┌⌂╠⌂™⁹ 

  ◖fi◒ꜞ⁸│♩כ ╡⅜ ≢ ⌐⌂╡⁸⅛≈⁸ ⌂ ⅜ ╠╣╢╟℮⌐∕─ ╩ ╘

⌂↑╣┌⌂╠⌂™⁹ 

  β ┘ ⌐⅔™≡  

 

 

ₒ 1102 ₓ 

 ủ ─ ⌐ ≠ↄ ≤─ ⌐⅔™≡

⌂◖fi◒ꜞכ♩─ ─ ┘ ─ ⌐ ≠ↄ◖fi◒ꜞכ♩─ 56 6

1  

  ◖fi◒ꜞכ♩─ │⁸ ≤─ ⌐⅔™≡ ─ ─™∏╣⅛⌐ ∆╢╙─≢⌂

↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⌂ │ ─ ⌐ ≠⅝ ⅜⌂™≤ ╘╠╣╢

│⁸↓─ ╡≢⌂™⁹ 

   ◖fi◒ꜞכ♩─ ⌐ ™╢ ≢ │↓╣⌐ ∆╢ ╩ ≈√╙─

⌐≈™≡ ╩ ≈√ ⌐⁸ ⅜ ─ ─ ─ ⅜ ─

≢№╢↓≤⁹ 

   ◖fi◒ꜞכ♩⅛╠ ╡ ≈√◖▪ │↓╣⌐ ∆╢ ⌐ ∆╢ ╩ ∆╢ ⌐≈

™≡ ╩ ≈√ ⌐⁸ ⅜ ─ ─ ─ ⅜ ─

⌐ ─ ╩ ∂√ ≢№╡⁸⅛≈⁸ ⅜ ─ ─ ─ ⅜

─ ≢№╢↓≤⁹ 

  ◖fi◒ꜞכ♩─ ╩ ╘╢ │⁸ ─ ⌐ →╢╙─≤∆╢⁹ 

   A ₃ ◖fi◒ꜞכ♩─ Ί ₃  

   A ₃ ◖fi◒ꜞכ♩⅛╠─◖▪ ┘│╡─ ╡ ┘ Ί

₃ ─℮∟◖▪─  
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ÈŦũÉ  

    

   Ì ǡ Ǧ Í 

ü ╥ ǡ ǈǿǾ ǡ ǈǢ  Ǟ ǌǾ ȅ ǀ ǐǡ ǡ 40 ∙ Ǜ

ǌǾǆǛ¡ 

   Ì Í 

ü ǢȜɜȘɓºȱǡ╥ ꜗǞ ǌǾǆǛ¡ 

ü ȅ ǻǽ ǡ Ǟ ǌǾǆǛ¡ 

ü Ǵ Ǣ  ǛǌǾǆǛ¡ 

ü ǡƾǩǽǢ  ǚ 4cm∙   ǚǢ 6cm∙ ǛǌǾǆǛ¡ ǚ ǴǾ Ǟ ǖ

Ǚ  ȜɜȘɓºȱ ǡȜɜȘɓºȱǡ ƿ ȅ ǾǆǛ¡ 

 

2(14) - 1 ǡƾǩǽ ǈ 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

2(14) - 2 Ɓ ȜɜȘɓºȱ ǡ  
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ₒ ₓ 

─ ┘  

  ─ │⁸⅛⅞ ⌐ ╡ →≡⁸◖fi◒ꜞכ♩⅛╠ ↑ ⌂™╟℮⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹√∞⇔⁸ ─ ⌐ →╢ ─ ⌐ ∆╢ ⌐№≈≡│⁸∕─ ╩

╡ →⌂™↓≤⅜≢⅝╢⁹ 

   ┘│╡ ┌╡╩ ↄ⁹ ─ ∆╖  

    

  │ ─ ↓─ ⌐⅔™≡₈ ₉≤™℮⁹ ─ ─ ⌡ ↕│⁸ ╩

⌐⅔↑╢ ─ ╙ ↕™ ⌐ ↑╢ ⌐№≈≡│⁸ ─ ─ ⌂╢ ╩≈

⌂← ⌐№≈≡│⁸ ™ ─ ⁹ ↓─ ⌐⅔™≡ ∂⁹ ─ ≤⇔⁸ ╩

╡ ─ ╙ ↕™ ─ ⌐ ↑╢ ⌐№≈≡│⁸ ─ ─ ≤⇔⌂↑╣┌⌂

╠⌂™⁹√∞⇔⁸ ⅜ ╘√ ╩ ™╢ ⌐№≈≡│⁸↓─ ╡≢⌂™⁹ 

  ⌐ ╡ ↑╢│╡─ ╡ │⁸ ─ ⌐ ∆╢ ╩ ⅝⁸ ⌐ ↕╣╢ ─ ↕

╩∕─ ─ ≤⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⅜ ╘╢ ⌐ ≈√

⌐╟≈≡ ≢№╢↓≤⅜ ⅛╘╠╣√ ⌐⅔™≡│⁸↓─ ╡≢⌂™⁹ 

  ╩ ∆╢ ◖fi◒ꜞכ♩ ⌐≈™≡ ─ ╩ ∆╢ ⌐│⁸↓╣╠─

₈ ₉≤№╢─│₈ ₉≤⁸₈ ₉≤№╢─│₈ ₉≤∆╢⁹ 

 

─⅛┬╡ ↕  

  ⌐ ∆╢◖fi◒ꜞכ♩─⅛┬╡ ↕│⁸ ─ │ ⌐№≈≡│ ☿fi♅ⱷ

ꜟ♩כ ⁸ ⁸ ││╡⌐№≈≡│ ☿fi♅ⱷכ♩ꜟ ⁸ ⌐ ∆╢ ⁸ ⁸ ⇔

ↄ││╡ │ ─ ╡ ⌐№≈≡│ ☿fi♅ⱷכ♩ꜟ ⁸ ─ ╡ ╩  

  ↄ⁹ ⌐№≈≡│ ◖fi◒ꜞכ♩─ ╩ ™≡ ☿fi♅ⱷכ♩ꜟ ≤⇔⌂↑╣┌⌂╠⌂™⁹ 

  ─ │⁸ ⁸ ⁸ │ ⌐╟╢ ─ ╩ ⇔⁸⅛≈⁸ ≤◖fi◒ꜞכ♩≤╩

⌐ ↕∑╢↓≤⌐╟╡⁸ ⌐ ∆╢⅛┬╡ ↕≤⇔√ ≤ ─ ┘ ╩

∆╢╙─≤⇔≡⁸ ⅜ ╘√ ╩ ™╢ ┘ ─ ╩ ↑√

⌐≈™≡│⁸ ⇔⌂™⁹ 

  β ┘ ╩ ↄ ⌐⅔™≡  
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Ũ ȜɜȘɓºȱ ǡ ǡ  

ÈŦÉ  

    

ü ƿ∙ּזǞ ǌ ȅ ǊǙƷǾǆǛ¡ 

 

   Ì↨ Í 

     ¤ ǡ↨ ɋºɊɜȱƿ ɋºɊɜȱǡ 1.5 ∙ ǚƵǾǆǛ¡ 

 ¤ ǞƽǄǾ ƿ ǡ 1.5 ∙ ǚƵǾǆǛ¡ 

 ¤ ⅓ƿ  ǡ  ¡ǚƵǾǆǛזּ∙

     ¤ ǡ↨ ɋºɊɜȱƿ ɋºɊɜȱǡ 1.0 ∙ ǚƵǾǆǛ¡ 

 ¤ ǞƽǄǾ ƿ ǡ 1.0 ∙ ǚƵǾǆǛ¡ 

 ¤ ⅓ƿ  ǡ  ¡ǚƵǾǆǛזּ∙

 

   Ì ǡꞌ Í 

       ǡ Ǟ ǌǾꞌ ƿ  ǡ ꞌ ∙ Ǟ ǱǖǙƷǾǆ

Ǜ¡ 

     ǡ Ǟ ǌǾꞌ ƿ  ǡ ꞌ ∙ Ǟ ǱǖǙƷǾǆ

Ǜ¡ 

     ǡ Ǟ ǌǾꞌ ƿ  È Ǧ É∙

Ǟ ǱǖǙƷǾǆǛ¡ 

 

3(1) - 1 ↨ ÈFs) ǡǱǛǴ 

     

 1.5 » 1.0 

 1.5 » 1.0 

 3.0 » 1.0 

ꞌ  ꞌ  ꞌ  
È

Ǧ É 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

ₒ ₓ ◖fi◒ꜞכ♩ ─ ─  

  ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ─ ─ │⁸ ⌐

╟∫≡ ─ ─™∏╣⌐╙ ∆╢↓≤╩ ⅛╘√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

   ⁸ ┘ ↓─ ┘ ꜡⌐⅔™≡₈ ₉≤™℮⁹ ⌐╟∫≡

⅜ ↕╣⌂™↓≤⁹ 

   ⌐╟∫≡ ⅜ ⇔⌂™↓≤⁹ 

   ⌐╟∫≡ ─ ⅜ ╠⌂™↓≤⁹ 

   ⌐╟∫≡ ⅜ ⇔⌂™↓≤⁹ 
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  ─ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⌐╟∫≡ ─ ⌐ ∏╢ ⅜⁸ ─ ≢№╢ │◖fi◒ꜞכ♩─    

╩ ⅎ⌂™↓≤╩ ⅛╘╢↓≤⁹ 

   ⌐╟╢ ─ ⅜♩ⱷfiכ⸗ ─ ─♩ⱷfiכ⸗ ─ ≢№╢↓≤╩ ⅛╘

╢↓≤⁹ 

   ⌐╟╢ ─ ─ ╡ ∆ ⅜ ─ ─ ⌐ ∆╢ ∕─ ─

─ ─ ≢№╢↓≤╩ ⅛╘╢↓≤⁹ 

   ⌐╟∫≡ ─ ⌐ ∏╢ ⅜ ─ ╩ ⅎ⌂™↓≤╩ ⅛╘╢↓

≤⁹√∞⇔⁸ ←™╩ ™√ ⌐⅔™≡│⁸ ⌐╟∫≡ ←™⌐ ∏╢ ⅜ ←™

─ ╩ ⅎ⌂™↓≤╩ ⅛╘╢↓≤⁹ 

  ─ ⌐ ⌂ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⌐≈™≡│⁸ ⌐ ∂≡ ↕╣√ ⁹√∞⇔⁸ ─ ─ ⌐≈™≡│⁸

─ ⌐ ∂ ─ ┘ ╩ ™≡ ↕╣√ ╩ ™╢↓≤⅜≢⅝

╢⁹ 

   ⁸◖fi◒ꜞכ♩ ┘ ─ ┘⌐ ←™─ ⌐≈™≡│⁸

╩ ↄ⁹⁸ ⁸

┘ ⌐ ∏╢ ⌐ ∆╢ ┘ ⌐ ∆╢ ─ ⌐╟╡ ↕

╣√  

   ─ ─ ⌐ ∆╢ ∕─ ─ ⌐≈™≡│⁸ ⌐ ∂≡ ↕╣√

⁹√∞⇔⁸∕─ ─ ⌐ ∂ ─ ╩ ™≡ ↕╣√ ╩ ™╢↓≤⅜

≢⅝╢⁹ 

 

ₒ ₓ ─  

 ─  ─ ⌐ √≈≡│⁸∕─ ⁸ ┘ ─ ┘⌐ ─ ⌐

∂≡ ⁸│╡⁸ ⁸ ╩ ⌐ ⇔≡⁸ ⅜⁸↓╣⌐ ∆╢ ⁸ ⁸

⁸ ⁸ ┘ ┘⌐ ∕─ ─ ┘ ⌐ ⇔≡⁸ ⌐ ≢№╢

╟℮⌐∆═⅝╙─≤∆╢⁹ 

  ⌂ │⁸ ⌐ ∆╢ ⌐ ⅎ╢╟℮⌐⁸ ™ ↄ ∆═⅝╙─≤

∆╢⁹ 

  ─ ⌂ ⌐│⁸ ─ ≤⌂╢ │ ⅜ ∂⌂™╟℮⌂ ┘

⅜ ∂⌂™╟℮⌂ ╩╙√∆═⅝╙─≤∆╢⁹ 
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ÈŧÉ  

    

ü Ǟ ǘǀ ǌǾǆǛ¡ 

 

   Ì Í 

     ǡ Ǟ ƷǾ ƿ ǚƵǾǆǛ¡ 

     ǡ ǞǗƷǙǢ∙ּזǞ ǌǛƽǽǚǌ¡ 

 

   Ì Í 

     ∞ ʂ  ʔ Ǧ cǞǗƷǙǢ  ǌǾ Ǟǻǽ ȅ

Ʒ ǴǾǆǛ¡ 

     ⅓ KAǢ∙ּזǡ ÈȘºɖɜǡ ⅓ ÉǞǻǽ ǴǾǆǛ¡ 

      ⅓  ╚═Þ
╬▫▼ꜚ ♪

╬▫▼♪ ╬▫▼♪ ♯
▼░▪ꜚ ♯ ▼░▪ꜚ ♫

╬▫▼♪ ♯ ╬▫▼♪ ♫

 

      ‰ ¥ ǡ ÌèÍ 

      ‌ ¥ Ǜꜜ Ǜǡǝǌ ÌèÍ 

¥ ‏       ÌèÍ 

      ‍ ¥ Ǜ ǡǝǌ ÌèÍ 

 

     ȅ ȂǝƷ Ǣ  3(2) - 1 Ǟ ǌ ∞ ʂ Ǧ ⅓ KAȅ ǌǾǆ

Ǜ¡ 

 

3(2) - 1 ∞ Ǜ ⅓  

 
∞  

ÈkN/m3É 
⅓  

Ǣ  18 0.35 

 17 0.40 

Ƞɔȱ  ǢǐǿǼȅ Ǟ ǳ  16 0.50 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

   Ì Í 

     Ǜ ǡ ǡ CBǢ ǎǍ CB=0Ǜ ǌǾǆǛ¡ 

     ʋǞǗƷǙǢ  ǡזּ∙ƾǼוֹ Ǟǻǽ ǴǾǆǛ¡ ȅ ȂǝƷ

Ǣ 3(2) - 2Ǟ ǌ ȅ ǌǾǆǛ¡ 

      ʋ=tanʔB 

      ʔB¥ ǡ  

     ƿ ǡ Ǟ  Ǣ 0.6 ȅ ƻǝƷǆǛ¡ 
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3(2) - 2 Ǜ  

ǡ   

    Ǣ  0.5 

 0.4 

Ƞɔȱ  ǢǐǿǼȅ Ǟ ǳ È ǡ

ƾǼ ǝǂǛǵ 15cmǱǚǡ ǈǡ ȅ

Ǣ Ǟ ǀ ƻǒ Ǟ Ǿ¡É 

0.3 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

   Ì ǡ Í 

     ǞǗƷǙǢ  ǞꞌǋǙ Ǟ ȅ ƹǆǛ¡È 3(2) - 1 ǡ ⅓ ǞǢ 

5kN/m2ǡ ƿ ǱǿǾǆǛǞ ≥ǌǾǆǛÉ 

 

   Ì Í 

    ȜɜȘɓºȱǡ ∞ Ǣ  Ǟꞌǋǒ Ǣ 24.0 kN/m3ǛǊǙ ǌǾǆǛ¡ 

     ǣǽ ǡ ǞǗƷǙǢ  ǡǮƾ ƾƾǛ ǡ ȅ ǡ╗ Ǜǲ

ǝǊ ǡ ȅ ǴǾǆǛ¡ 

3(2) - 1  

   Ì ǡ Í 

     Ǟ ƷǾ Ǣ ӡ ⅓ǞǻǾ ǢӢ ǡ Ǟ ╣ǌǾ

Ǟ ǡ ⅓ȅּנƻǒ ǡƹǔ ƷǍǿƾ ǀƷ ǛǌǾǆǛ¡ 

     Ǟ ƷǾ KhǢ  KoÈ ǚ 0.2 ∙  

ǚ 0.25ÉǞ ╓ CzÈ 88 Ŧ Ǟ ǌǾ Zǡ Éȅ

ǋǒ ǛǌǾǆǛ¡ 

ₒ ₓ ◖fi◒ꜞכ♩ ─ ─  

  ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ─ ─ │⁸ ⌐

╟∫≡ ─ ─™∏╣⌐╙ ∆╢↓≤╩ ⅛╘√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  ─ ⌐ ⌂ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⌐≈™≡│⁸ ⌐ ∂≡ ↕╣√ ⁹√∞⇔⁸ ─ ─ ⌐≈™≡│⁸

─ ⌐ ∂ ─ ┘ ╩ ™≡ ↕╣√ ╩ ™╢↓≤⅜≢⅝

╢⁹ 

   ─ ─ ⌐ ∆╢ ∕─ ─ ⌐≈™≡│⁸ ⌐ ∂≡ ↕╣√

⁹√∞⇔⁸∕─ ─ ⌐ ∂ ─ ╩ ™≡ ↕╣√ ╩ ™╢↓≤⅜

≢⅝╢⁹ 
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ÈŨÉ ⅓ǡ  

    

ü ∙ּזǞ ǘǀ ǌǾǆǛ¡ 

 

   Ì ⅓ǡ Ǜ Í 

     ⅓ǡ Ǣ  ǛǊǙ ȜɜȘɓºȱ ǛǊ  ǣǽ ǡ ǞǢ ↨ ǡ

ȅ ƹ ǡǲּי Ǟ ǌǾǵǡǛǊǙǂǓǈƷ¡ 

     ⅓ǡ ∞ Ǣ  ⅓ זּ ǻǽ ǈŽǡ 1/3 ǛǊǙǂǓǈƷ¡ 

     ʃǢ  3(3) - 1Ǟ ǌǛǆȀǞǻǽ ǊǙǂǓǈƷ¡ 

 

 

( a) ǡ  

 

( b)ǵǒǿ ǡ  

3(3) - 1 ⅓ǡ È É 

¥ - ÈÈ É   24 7 É 

 

ל ӡ ˢԁ Ю˔ЕиτνΦˣ ӊἰ

₳ ψ₳ ԁʾ Ер ˓ʾ╣᾿

ל₳ ԁʾfiЕр ˓ʾ◌˓

ЄиЕʺ ψζϦϣϬ τḯϚ ԁʾ Ер ˓ʾ᾿˓

ל ╗ἰ

ḵʺḵ ʺ₳ ψ₳ ˓ʾ᾿

ל₳ ˓ʾ◌

ЄиЕʺ ψζϦϣϬ τḯϚ

ˢ χṁ Τϣ σΨρϜ ᾿ЈрЎЮ˔ЕиϘπ

χ ήχ Ϭ₳ ψ₳τ ΦḊΠθ ›τᾢϥʻˣ

˓ʾ╣

╣ˢ ỵ ʺ ╣ ʺ ╣ ᾿ ḩἰˣ
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↨ ǡ Ǧ ǡ ǡ

⅓  

ǡ ǞƽǄǾ ⅓  

3(3) - 2 ⅓ǡ È ǣǽ É 

¥ - ÈÈ É   24 7 É 

 

3(3) - 1  

ǡ   ⅓ ǡ  
 

џ џE 

 
↨  

ǛȜɜȘɓºȱ 2Ѱ/3  ʔ/2  
ꞌ  

ǣǽ  
↨  Ǜ  ѝ  ǞǻǾ 

ꞌ  ǛȜɜȘɓºȱ 2Ѱ/3  ʔ/2  

ʔ¥ Ǵ ǡǎȆ  

¥ - ÈÈ É   24 7 É 

 

3(3) - יּ 2 ʁ ǡ  

ǡ  ʁ'  

╗ ǝ   

ǌǾטּ  
יּ Ǌǒ ǽ Ǜ ǡ ƾǼ Ǳǚǡ ȅ Ǌ

ǒ Ǜּי Ǜ ǡ ȅ ȆǓ Ǜ ǡ  

¥ - ÈÈ É   24 7 É 

 

 

(a) יּ ƿ Ǜ ǌǾ  

 

(b) יּ ƿ Ǜ ǌǾ  

3(3) - 3 ʁ ǡ  

¥ - ÈÈ É   24 7 É 
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   Ì ǡ Í 

     ǡ ʃEǢ ǡ Ǟǻǽ ǴǾ¡ 

      ◄╪▪♯╔
▼░▪ꜚ▼░▪Ᵽ ◕ ♫

▼░▪ꜚ╬▫▼Ᵽ ◕ ♫
 

      ǆǆǞ ίὭὲῳ  

      ǒǓǊ ‍ᴂ —ḷ‰ ǛǝǾǛǀǢ ‏ ‰ǛǌǾ¡ 

¥ ‏       ÌèÍ 

      ‰ ¥ǎȆ ÌèÍ 

יּ¥‍       ÌèÍ 

      — ¥ ÌèÍ 

 

   Ì ⅓Í 

     ⅓ǡ Ǣ  ǂǈǦ ǢȘºɖɜǡ ⅓ Ǟǻǽ ǖǙǂǓǈƷ¡ 

 

   Ì ǂǈǦ ǞǻǾ Í 

ǡזּ∙      Ǟǻǽ ʗȅ ǈǎǙטּ ǛǝǾPȅ ǴǾ¡ ǛǝǾǛǀǡ Pƿ ⅓ǡ

PAǛǝǾ¡ 

      ╟
╦ ▼░▪ⱷ ꜚ

╬▫▼ⱷ ꜚ ♪ ♯
   

      ὡ¥ ǂǈǦǡ È ȅ ǳÉÌkN/m2Í 

      ¥‫ ǽ ƿ Ǟ ǊǙǝǌ ÌèÍ 

      ‰¥ ǡ ÌèÍ 

ʃ¥ ÌèÍ 

      ‌¥ ǡꜜ ǡǝǌ ÌèÍ 

3(3) - 4 ǂǈǦ  

¥ - ÈÈ É   24 7 É 

 

   ÌȘºɖɜǡ ⅓ ǞǻǾ Í 

ǡזּ∙      Ǟǻǽ  ǡ ∞ ǒǽǞ ǌǾ ⅓ǡ ȅ ǴǾ¡ 

      ⅓ ╟═ ╚═Ͻ♬Ͻ╗ ▐  

      ‎ ¥ Ǵ ǡ ∞ ÌË.ȾÍÍ 
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      Ὄ¥ ǈÈǒǓǊ ּי ȅ ƻǾ Ǣǐǡ ǈÉÌÍÍ 

      Ὤ ¥ ǞǻǾ ǈÈ ÉÌmÍ 

      ή ¥ ÌË.ȾÍÍ 

 

      ⅓   ╚═Þ
╬▫▼ꜚ ♪

╬▫▼♪ ╬▫▼♪ ♯
▼░▪ꜚ ♯ ▼░▪ꜚ ♫

╬▫▼♪ ♯ ╬▫▼♪ ♫

 

      ‰ ¥ ǡ ÌèÍ 

      ‌ ¥ Ǜꜜ Ǜǡǝǌ ÌèÍ 

¥ ‏       ÌèÍ 

      ‍ ¥ Ǜ ǡǝǌ ÌèÍ 

 

   Ì ⅓Í 

     ǡ Ǌ ǞǻǾ ⅓Ǣ ǊǝƷǆǛǛǌǾ¡ 

 

   Ì ⅓Í 

     ǂǈǦ ǞǻǾ  

     È ɇȴɎȋɔǡ ȅ ǡǆǛ¡É 

 

ם      ¤ ǞǻǾ  

ǡזּ∙      Ǟǻǽ  ǡ ∞ ǒǽǞ ǌǾ ⅓ ὖ ȅ ǴǾ¡ 

      ╟╔═ ╚╔═Ͻ♬Ͻ╗ ▐  

      ὖ ¥ ⅓ÌË.ȾÍÍ 

      ὑ ¥ ⅓ Ì-Í 

      ‎ ¥ Ǵ ǡ ∞ ÌË.Ⱦά Í 

      Ὄ¥ ǈÈǒǓǊ ּי ȅ ƻǾ Ǣǐǡ ǈÉÌÍÍ 

      ὬḊ ǞǻǾ ǈ ÌÍÍ 

 

   Ì Í 

     ǡ Ǟ ╣ǌǾ Ǣ  ȅ kh  ǡ ȅƌǛǌǾǛ 

ǡ żȅ ǖǙ Ǟ kh¤ƌǛǊǙ ǈǎǾ¡ 

È ɇȴɎȋɔǡ ȅ ǡǆǛ¡É 
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( a) ǡ  

 

( b) ǣǽ ǡ  

3(3) - 5 ǡ ƻ  

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

 

   Ì↨ Í 

     Ǟ ǌǾ  

ǡזּ∙      Ǟǻǽ  Ǟ ǌǾ↨ ǡ ȅ ǖǙǂǓǈƷ¡ 

      Ὂ
ɋºɊɜȱ

ɋºɊɜȱ

В Ͻ

В Ͻ
 

      Ὂ¥ ↨  

      ὓ¥ ǡǗǱ Èo É ǽǡ ɋºɊɜȱÌkN m/ mÍ 

      ὓ¥ ǡǗǱ Èo É ǽǡ ɋºɊɜȱÌkN m/ mÍ 

      ὠ¥ Ǟ ǌǾ ǡꜜ ÌkN/mÍ 

      ὥ¥ ǡǗǱ Èo ÉƾǼ ǡꜜ ὠǡ ∞ Ǳǚǡ ÌmÍ 

      Ὄ¥ Ǟ ǌǾ ǡ ÌkN/mÍ 

      ὦ¥ ǡǗǱ Èo ÉƾǼ ǡ Ὄǡ ∞ Ǳǚǡꜜ ÌmÍ 

 

   Ì Ǟ ǌǾ Í 

ǡזּ∙      Ǟǻǽ  Ǟ ǌǾ↨ ǡ ȅ ǖǙǂǓǈƷ¡ 

      Ὂ
Ǟ ǌǾ Ͻ Ͻ

 

Fs 

RV 

RH 

ʋ 

CB 

B 

¥ ↨ Ì-Í 

¥ זּ ǞƽǄǾ ꜜ ÌkN/mÍ 

¥ זּ ǞƽǄǾ ÌkN/mÍ 

¥ Ǜ ǡ ǡ Ì-Í 

¥ Ǜ ǡ ǡ ÌkN/m2Í 

¥ ÌmÍ 
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   Ì Ǟזּ ǌǾ Í 

Ǟזּ      ǌǾ↨ ǡ Ǟ ƷǾ Ǣ  ǡ Ǟǻǽ│ǝǽǱǌ¡ƵǼƾǋǴ

ǡ ȅ ǖǒ ǚ  ꞌǌǾ Ǟǻǽ ȅ ǖǙǂǓǈƷ¡ 

 

   Ì ǡ ǡ Í 

ǡזּ∙      Ǟǻǽ  ǡ ǡ ȅ ǖǙǂǓǈƷ¡ 

     ǗǱ ƾǼ Ǳǚǡ d 

      Ὠ
В Ͻ В Ͻ

В
 

      ὓ¥ ǡǗǱ Èo É ǽǡ ɋºɊɜȱÈkN m/ mÉǚ ǡꜜ Ǟƽ

ǾɋºɊɜȱὠ ὥǡ  

      ὓ¥ ǡǗǱ Èo É ǽǡ ɋºɊɜȱÈkN m/ mÉǚ ǡ Ǟƽ

ǾɋºɊɜȱὌ ὦǡ  

      ὠ¥ ǞƽǄǾ ꜜ ÌkN/mÍǚ ǡꜜ ὠǡ  

      ὠ¥ Ǟ ǌǾ ǡꜜ ÌkN/mÍ 

      ὥ¥ ǡǗǱ Èo ÉƾǼ ǡꜜ ὠǡ ∞ Ǳǚǡ ÌmÍ 

      Ὄ¥ Ǟ ǌǾ ǡ ÌkN/mÍ 

      ὦ¥ ǡǗǱ Èo ÉƾǼ ǡ Ὄǡ ∞ Ǳǚǡꜜ ÌmÍ 

3(3) - 6 ∞ ǡ Ǵ  

¥ - ÈÈ É   24 7 É 

 

  

B/3ÈɈȲɔȞºȲÉ 
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   Ì ƿ ǡ ∫Ǟ ǱǖǙƷǾ Í 

     ǡ ∞ ƿ ꞉ǡ B/3ÈɈȲɔȞºȲÉǡ ∫ǞƵǾ  

      ▲
╥▫

║

▄

║
 

      ▲
╥▫

║

▄

║
 

 

     ǡ ∞ ƿ ꞉ǡ B/3 ƾǼ 2B/3 ǡ ∫ǞƵǾ  

      ▲
╥▫

▀
              

      ὠ¥ ǞƽǄǾ ꜜ ÌkN/mÍǚ  Ǟ ǌǾ ǡꜜ ǡ  

      ή¥ ǡ ǞƽǄǾ ÌkN/m2Í 

      ή¥ ǡ ǞƽǄǾ ÌkN/m2Í 

       Ὡ¥ ǡ ꞉ƾǼ ǡ ǡ ∞ Ǳǚǡ ÌmÍ 

      Ὠ¥ ǡǗǱ Èo ÉƾǼ ǡ ∞ Ǳǚǡ ÌmÍ 

      ὄ¥ ÌmÍ 

 

     ∙ ǡ ǚ ǴǼǿǒή ǦήǢ∙ּזǡ ȅ ǌǾǆǛ¡ 

      
▲
▲ Ḷ▲╪

▲◊

╕▼
 

      ή¥ ǡ ÌkN/m2Í 

      ή¥ ǡ ÌkN/m2Í 

      Ὂ¥ ǡ Ǟ ǌǾ↨ Ì-Í 

 

(a) ǡ Rǡ ∞ ƿ  

꞉ǡ B/3 ǡ ∫ǞƵǾ È É 

 

(b) ǡ Rǡ ∞ ƿ  

꞉ǡ B/3 ƾǼ 2B/ 3ǡ ∫ǞƵǾ  

È É 

3(3) - 7 ǡ Ǵ  

¥ - ÈÈ É   24 7 É 

 

  

ÈɈȲɔȞºȲÉ 
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ÈũÉ ǡꞌ  

    

ü ∙ּזǞ ǘǀ ǌǾǆǛ¡ 

 

ₒ ₓ ◖fi◒ꜞכ♩ ─ ─  

  ─ ◖fi◒ꜞכ♩ │ ◖fi◒ꜞכ♩ ─ ─ │⁸ ⌐

╟∫≡ ─ ─™∏╣⌐╙ ∆╢↓≤╩ ⅛╘√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  ─ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⌐╟≈≡ ─ ⌐ ∏╢ ⅜⁸ ─ ≢№╢ │◖fi◒ꜞכ♩─

╩ ⅎ⌂™↓≤╩ ⅛╘╢↓≤⁹ 

  ─ ⌐ ⌂ │⁸ ⌐ ╘╢≤↓╤⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

   ⁸◖fi◒ꜞכ♩ ┘ ─ ┘⌐ ←™─ ⌐≈™≡│⁸

╩ ↄ⁹⁸ ⁸

┘ ⌐ ∏╢ ⌐ ∆╢ ┘ ⌐ ∆╢ ─ ⌐╟╡ ↕

╣√  

 

ₒ ₓ 

 

  ─ │⁸ ─ │ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹ 

 

  

 

 

 

 

 

 

 

Ẩ ᴂ

ӊ ԏ Ϥ ỚΫ δϭ ӊ ԏ Ϥ ỚΫ δϭ

άχ τΣΜοʺ͛ψʺ∙‫ χ ẉό ⁯τᴂαοל ῖ Υ ϛϥṁ ế ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔ЕрˣϬ

βϜχρβϥʻ

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

͛˗͍ʽ͑ˢ ᵺ Υԁ᾿᾿

Ϭ Πϥ ›τψʺԁ᾿᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υԁ᾿᾿

Ϭ Πϥ ›τψʺԁ᾿᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υԁỵ᾿

Ϭ Πϥ ›τψʺԁỵ᾿ˣ
͛ ͛

͛ˢ ᵺ Υ ỵ᾿Ϭ

Πϥ ›τψʺ ỵ᾿ˣ

Ἲ ЬзЮ˔Е

иӟᴞχϜχ

͛˗͍ʽ͑ˢ ᵺ Υ ԁ᾿

Ϭ Πϥ ›τψʺ ԁ᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υ ԁ᾿

Ϭ Πϥ ›τψʺ ԁ᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υԁỵ᾿

Ϭ Πϥ ›τψʺԁỵ᾿ˣ
͛ ͛

͛ˢ ᵺ Υ╣ỵ˓Ϭ

Πϥ ›τψʺ╣ỵ˓ˣ

Ἲ ЬзЮ˔Е

иϬ ΠϥϜχ

͛˗͍ʽ͑ˢ ᵺ Υԁỵ᾿

Ϭ Πϥ ›τψʺԁỵ᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υԁỵ᾿

Ϭ Πϥ ›τψʺԁỵ᾿ˣ

͛˗͍ʽ͑ˢ ᵺ Υԁỵ᾿

Ϭ Πϥ ›τψʺԁỵ᾿ˣ
͛ ͛

͛ˢ ᵺ Υ╣ỵ˓Ϭ

Πϥ ›τψʺ╣ỵ˓ˣ

˕ ͛˗͍ʽ͑ ͛˗͍ʽ͑ ˕
͛ˢθιΰʺ τ Μϥ

›τᾢϥʻˣ
͛

χἺΥ◌ЬзЮ˔Еиӟ

χ Ỳ

άχ τΣΜοʺ͛ψʺ ԁτṛ βϥṁ ế Ϭ βϜχρβϥʻ

ӰἹ Ừ

δϭ ếӟᵰτ Μϥ › δϭ ếτ Μϥ ›
δϭ ếӟᵰτ

Μϥ ›

δϭ ếτ

Μϥ ›

Ḯ‫

Ẩ ᴂ

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

ṍτ γϥ τ βϥẨ ᴂ

ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

ӊ

ԏ Ϥ

ӊ

ԏ Ϥ
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◖fi◒ꜞכ♩  

  ◖fi◒ꜞכ♩─ │⁸ ─ ─ ⌐╟╠⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸

╩ ™√ ⌐≈™≡⁸ ⅜ ─ ┘ ⌐ ∂≡ ⌐ ╩ ╘√ │⁸

⌐╟╢↓≤⅜≢⅝╢⁹ 

 

 

 

ₒ 2464 ₓ 

 ┘ ─ ┘⌐ ─ ╩ ╘╢ 12 12 26  

  ─ ─  

  ─ ─ │⁸ ⌐ ╘╢╙──╒⅛⁸ ─ ─ ≤∆╢⁹ 

 

 

 

  

ӊ ԏ Ϥ δϭ ӊ ԏ Ϥ δϭ

͛˗͏

˓ʾfiˢὖ ₃∙Ϭ►

βϥϜχτΚνο

ψʺ˓ʾ ˣ

άχ τΣΜοʺ͛ψʺ ὓṁ ế ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔ЕрˣϬ βϜχρβϥʻ

ṍτ γϥ τ βϥẨ ᴂ ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ ṍτ γϥ τ βϥẨ ᴂ ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

͛˗͏͌

ˢ͛Υ ԁϬ ΠϥЀрϼз˔ЕτνΜοʺ⁯

ῖ ΥάϦρӰσϥ Ϭ ϛθ ›

ψʺζχ ϛθ ˣ

ṍτ γϥ τ βϥӊ ʺԏ Ϥʺδϭ ψ χẨ ᴂ χζϦηϦχ χ

ˢ͛Υ ԁϬ ΠϥЀрϼз˔Еχԏ Ϥẉόδϭ τνΜοʺ⁯ ῖ ΥάϦρӰσϥ

Ϭ ϛθ ›ψʺζχ ϛθ ˣρβϥʻ

ṁ ế ˢ ӡʹԁ ЬзЮ˔ЕиτνΦИв˔Ерˣ

ˢ ˣ

SDR ╣᾿ ʹʹʹʹʹʹʹʹʹʹʹ ╣᾿

SD ỵ᾿A

SD ỵ᾿B

SD╣◌᾿ ʹʹʹʹʹʹʹʹʹʹʹ╣◌᾿

SD╣ỵ˓ ʹʹʹʹʹʹʹʹʹʹʹ╣ỵ˓

ˢ ˣ

∙‫ χ ẉό ל

ӰἹ Ừ
ʹʹʹʹʹʹʹʹʹʹʹ ỵ᾿

άχ τΣΜοʺ( ˣSD ỵ᾿AʺSD ỵ᾿BʺSD╣◌᾿ẉόSD╣ỵ˓ψʺJISG╣ԁԁ ˢ ỪЀрϼз˔Е ‫ˣ˕ԁỵ

fiτ ϛϥ( ˣSD ỵ᾿AʺSD ỵ᾿BʺSD╣◌᾿ẉόSD╣ỵ˓Ϭʺˢ ˣζϦηϦ βϜχρβϥʻˢ ˣ

ˢ ˣ

ˢ ˣ



p. 59 

 

ũ Ǟ ǌǾ  

ÈŦÉ ǡ  

    

ü Ǣ Ǟǻǽ ǋǒ Ǣ  ǚ ƹǆǛƿ ¡ 

ü ƿ ǌǾ ǡ↨ ȅ Ǘ ȅ ǝƹ ƿ ǋǾ Ǟ ǽ  ǛǊǙ

ǡ ȅ ǴǾ¡ 

 

   Ì ȅ ǚǀǾ Í 

     ӡ ǡ ƿ ǈǂ ƿזּ ǈǿǾ Ǣ Ƿ ƿ ǴǼǿǾ

ǚƵǾǆǛ¡ 

     Ӣ   ∫ǡ ƾǼ ∏ǊǙ  ǡ ȅ ǚǀǾǆǛ¡ 

 

   Ì ≥ Í 

     Ǣ ǡ ȅ ǌǾ ǚƵǾǒǴ  ǞȂǒǖǙǐǡ ǡ

  Ǣ ╗ǚƵǾǆǛƿ ǱǊƷ¡Ƿǳȅ Ǎ ȅ┌ ǌǾ Ǟǵ 

Ǟ ƿƵǾ ȅ Ǟ╥ ǃǆǛ¡ 

 

ₒ ₓ 

⁸ ∕─ ─  

  ⌐⅔™≡ ∆╢ ╩ ╗⁹ ∂⁹ ─ ≢ ╘

╢ │⁸ ⁸ ─ ╩ ∆╢√╘─ ╩ ↄ⁹ ≢⁸ ╩

℮↓≤⌐╟╡ ─ ╩ ≈↓≤⅜≢⅝╢╙─≤⇔≡ ≢ ╘╢╙─╩™℮⁹ ∂⁹⁸

⇔ↄ│ ╡ ←™ │◓ꜝ►fi♪▪fi◌כ∕─ ─ ≤∆╢⁹ 

─ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟  

─ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   │ ─ ┘ ─ │ ╩ ↄ⁹ ↓─ ⌐⅔™≡

∂⁹ ╩⇔√ ─ ⌐ ∏╢ ⌐ Ɫ⌐ ╢ ╩ ↄ⁹ ─ ⌐╟

╡ ╩ ∆╢↓≤≤⇔√ ⌐⁸ │ ╩⇔√ ─ ─ ⁸ ─ ┼

─ ─ ∕─ ─ ⅜ ∆╢ ─ ╩ ≈ ╩ ⌂℮╙─≤⇔≡ ≢ ╘

╢ ⅜ ∏╢⅔∕╣⅜ ⌐ ⅝™≤ ╘╠╣╢≤⅝│⁸ ⌐ ⅎ≡⁸ ╩

⇔⁸↓╣╠─ ╩ ℮↓≤⁹ 

 

ₒ ₓ 

 

  ─ ≢ ╘╢ │⁸ ─ ╖⌐ ∕─ ─ ⅜ ↕╣√ ─

∕─ ↓╣⌐ ∆╢ ≤∆╢⁹ 

⅜ ∆╢ ─ ╩ ≈ ╩ ⌂℮  

  ┘ ⌐⅔™≡ ∆╢ ╩ ╗⁹─

≢ ╘╢ │⁸ ⌐ →╢╙─≤∆╢⁹ 

   │ ╩⇔√ ─ ─  
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   │ ╩⇔√ ─ ─ ┼─ ─  

   ⌐ →╢╙──╒⅛⁸ ⅜ ∆╢ ─ ╩ ≈ ╩ ⌂℮  

 

 

ÈŧÉ ǡ  

    

ü Ǟ ǘǀ ǌǾǆǛ¡ 

 

   Ì Í 

     Ǟ ǝ ƿ ǈǿǙƷǱǌ¡ 

     Ǣ  ǡ Ǟ ǚǀǾǛǛǵǞ זּ ȅ Ǟ ǚǀǾ ǚƵ

ǾǆǛ  ⅓  ⅓ Ǧ È ⅓ Éǡ☼ Ǟǻǽ ӡ ǈǿǝƷӢ ǊǝƷӣ Ǽǝ

ƷӤ ǊǝƷǆǛƿזּ ǚǌ¡ 

 

   Ì Í 

     ǡƷǍǿǞǵ ǌǾ ǚƵǾǆǛ¡ ǞǢ   ƾǇ   ƿ

ǅǼǿǾ¡ 

     ӡ ƿ Ǌǒ Ǟǵ  Ǜ Ǌǒ ȅ ǌǾǆǛƿǚǀǾǵǡ¡ 

     Ӣ Ǟ ǌǾ זּ ȅ Ǟ ǌǾǆǛƿǚǀǾǵǡ¡ 

 

   Ì↨ Í 

 ¤ ǡ↨ ɋºɊɜȱƿ ɋºɊɜȱǡ 1.5 ∙ ǚƵǾǆ

Ǜ¡ 

¤ ǞƽǄǾ ƿ ǡ 1.5 ∙ ǚƵǾǆǛ¡ 

¤ ⅓ƿ  ǡ ꞌ  ¡ǚƵǾǆǛזּ∙

 ¤ ǡ↨ ɋºɊɜȱƿ ɋºɊɜȱǡ 1. 2 ∙ ǚƵǾǆ

Ǜ¡ 

¤ ǞƽǄǾ ƿ ǡ 1. 2 ∙ ǚƵǾǆǛ¡ 

¤ ⅓ƿ  ǡ ꞌ  ¡ǚƵǾǆǛזּ∙

 

   Ì ǡꞌ Í 

     ꞌ ∙ ǚƵǾǆǛ¡ 

 

   Ìǐǡ Í 

     ƾǇ ȅ ƷǾ Ǣ ƾǇ ǡ ǞǗƷǙǵ ȅ ƹǆǛ¡ 

     ȅ ƷǾ Ǣ  ǡ╥ Ǆǡ ǡǮƾ  ǡ↨ ǡ ȅ ƹ

ǆǛ¡ 
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Ū Ǧǐǡ ǡ ǞǗƷǙ ǍǾ Ǟ ǌǾ  

ÈŦÉ ǡ  

    

ü Ǣ Ǟ ǖǙ ǋǾ È ȅ ǳÉǢ   טּ Ǟǻǽ ↨ ǌǾǆǛטּ

ȅ ǌǾǒǴ  Ǟǻǽ ǌǾǆǛ¡ 

ü Ǣ ǚ Ȃǿǒ ǞǗƷǙǢ  Ǣ ǊǝƷ¡ 

 

   Ì Í 

     Ǟǻǽ  ǡ Ǟꞌǋǒ ǝ Ǟǻǽ ƿ ǈǿǙƷǾǆǛȅ ǊǱ

ǌ¡ 

     ȅ ƹ ȅ ǌǾǛǀǢ  ǀ   ǡ ƿ ǚǌ¡ 

     ǆǡǮƾ  ǡ ǞǗƷǙǢ Ô - ¤ ↨ ÈÈ É  

21 6 Éǡǽ ÕǞ Ʒ ǊǙǂǓǈƷ¡ 

     ǝƽ  Ǟ ǅǾ È ȅ ǂ¡ÉǞǗƷǙǢ  ǡ ǢƵǽǱǎȆ¡ 

 

   Ì ǡ ƿǝƷ Í 

     ӡ ȅ Ǌǒ Ǣ ǡ  

     Ӣ ǈǿǒ  

     ӣ ǡ ╔ƿ ǈǿǾ  

5(1) - 1 ǡ  
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5(1) - 2 ȾɖºÈ ǡ É 

ă ȾɖºǢ Ö - ↨ ×ÈÈ É   21 6

Éȅ ǌǾ¡ 

1É ǡǽ ǡ↨ ǛǊǙǢ Ö - ↨ × 4- 3- 2Ǟ Ǌ

ǒ Ǧ Ǟ ǌǾ ǡǽ ǡ ȅ ↨ǛǌǾ¡ 

2ÉǆǆǚƷƹ ȣɓǛǢ Ǟ ǞǻǾטּ ƿ ǊǞǂƷǻƹǝ ǝǵǡǛǊ ǐ

ǿ∙ Ǣ╗ ǝ Ǟ ǋǾ¡ 

3É ȅ ǄǷǌƷ ǛǊǙǢ  Ƿ ƿƵǅǼǿǾ¡ 

4É ▓ ǡ Ǟ ƻǾ ȅ ǌǾ¡ 

 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  

  

NO 

Ῥ Тк˔ 
ˢ ᴟ ẉό 

Ἱ ˣ 

 

NO 

↨ ƿ 
ǚǀǾƾ 

Ǟ 
ȣɓȅ 
ƷǾƾ 

ȅ Ǆ 
ǷǌƷƾ 

Ῥ 

1¥0.5∙  
ǡ ƾ 

 ƿטּ
ƾ 

 ƿטּ
ƾ 

Ῥs ●֕
π Ӿṁ Ϭ
ᶎ Ф̋йϺа
ІЕ Ῥʺ └
Ῥ ρχẶ ʺ

ṁ∙
Ῥ 4ˣ 

YES 

Ῥs ●֕
π Ӿṁ Ϭ
ᶎ ˣ 

 Ῥʺ ế
Ῥ χ 
Ῥρ Ῥ

χ  

YES 

YES 

YES 
ŦÉ 

ŧÉ 

ŨÉ 

NO 

NO 

YES 

Ῥʺ ế
Ῥ χ 
Ῥs ᴦ σϣω
ῬϬ  x
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5(1) - 3 ǡ ȾɖºÈ ǡ É 

1) ǡ Ǟꞌǋǒ↨ ǛǊǙǢ Ö - ↨ × 6- 2Ǟ Ǌ

ǒ ǡ Ǟ ǌǾ ǡǽ ǡ ȅ ↨ǛǌǾ¡Ǳǒ ↨ ƿ ǚ

ǀǝƷ ǡ ǛǊǙ ּס ǝ Ǣ Ǌȅ ƹ¡ 

2) ǡ ǿǡ ǢÖ - ↨ ×ǡÔ 10  ¤

Õ ǦÔ Õȅ ǞǊǙ ǌǾ¡ 

3) ǡ ǢÔ 1- 4  9) Ǧ ǡ ÕǞ ƹǵǡǛǌǾ¡ 

4) ǡ     ǡ Ʒ   Ǣ ǞǻǾ ¤ꞌ  ǐǡ

ǡ ǡ ǊǷ ǡ Ǌ ǞǻǖǙ  ¡ǊǷǌƷטּ

5) ƿטּ Ȇǚǵ ƿ ǋǝƷ ǛǊǙǢ  ǚǝƷ ǡ ǡ

ȅ ↨ǛǌǾ¡ 

6)ǊǼǌ Ǳǈ      ǛǊǙ ƾǼǝǾ Ǣ ǞǻǾ ǞǢ

Ǟ Ʒ¡ 

7) ǫǡ☼   Ǜǡ   ǡ♂ ȅ ∏ǊǙ ǌǾ¡ 

8) ǛǊǙ↨ ǡ ǞǻǖǙ Ǌ ↨ ƿ Ǟ Ʒ ǞƾǇ  ║  

  ȜɜȘɓºȱ ȅ ƷǾ¡ 

9) ǞǻǾ ƿ ǈǿǒ ǞƽƷǙ  ¤ ǝ ǞǢ טּ

ȅ ǌ¡ 

10)ǆǆǚƷƹ ǊǛǢ  ǡǒǴǡטּ Ǌȅ≥ ǌǾ¡ 

¥ ɇȴɎȋɔǡ È   É 

  Ӽ 3 ǡ Ǧ  
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ū Ǟ ǌǾ  

ÈŦÉ  

    

ü Ǟ ǘǀ ǌǾǆǛ¡ 

 

ₒ ₓ 

⌐≈™≡ ∏╢ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ⌐≈™≡ ∏

╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   ╩∆╢ ⌐⅔™≡│⁸ ╩⇔√ ─ ⌐ ∕─ ─ │ ₈

₉≤™℮⁹ ─ ⌐╟╢ ╖⁸ ⁸ │ ╡⅜ ∂⌂™╟℮⁸ ⌐ →╢ ╩ ∏╢

↓≤⁹ 

   ꜡ ─ ⌐ ⇔√ ╩ ╛⅛⌐ ∆╢↓≤⅜≢⅝╢╟℮⁸ ∕─ ─ ╩

™≡ ╩ ↑╢↓≤⁹ 

─ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ─

⌐ ∆╢╙─│⁸ │ ╩∆╢ ⌐⅔™≡⁸ ⌐╟╡ ╣ │ ─ ⅜ ∏╢

⅔∕╣⅜№╢≤⅝│⁸∕─ ╩ ∆╢↓≤⅜≢⅝╢╟℮⁸ ≢ ─ ─™∏╣⌐╙

∆╢╙─╩ ∆╢↓≤≤∆╢⁹ 

   ≢ ╩ ∆╢ ─╙─≢№╢↓≤⁹ 

   ⁸◖fi◒ꜞ⁸♩כ╣╪⅜∕─ ─ ─ ≢ ╠╣⁸⅛≈⁸ ╩ ─╙─≤∆

╢ ⅜ −╠╣≡™╢╙─≢№╢↓≤⁹√∞⇔⁸ ╣ │ ─ ─ ⅜⌂™

⌐⅔™≡│⁸ ╠ ∕─ ─ ╩ ∆═⅝ │⁸ ∕─ ╩ ⌐ ↕

∑╢ ╩ ∆╢╙─≤∆╢↓≤⅜≢⅝╢⁹ 

   ∕─ ─ ┘ ⅜⁸∕─ ∆═⅝ ╩ ⌂ↄ ↕∑╢↓≤⅜≢⅝╢╙─

≢№╢↓≤⁹ 

   ╠ ∕─ ─ ╩ ∆═⅝ │⁸∕─ ≢№╢ ─ ─ ⌐ →╢

⌐⁸╕∆ │ⱴfiⱱכꜟ⅜ ↑╠╣≡™╢╙─≢№╢↓≤⁹ 

   ▬ ─ ╕╢  

   ꜡ ─ ─ │ ⅜ ⇔ↄ ∆╢ ─ ⅜⌂™ ╩ ↄ⁹  

   Ɫ ─ │ ─ ╩ ⅎ⌂™ ─ ↕↔≤─ ─ ─∕─

⌂  

   ╕∆ │ⱴfiⱱ⁸⌐ꜟכ ⅜ ↑╠╣≡™╢╙─≢№╢↓≤⁹ 

   ╕∆─ ⌐⁸ ↕⅜ ☿fi♅ⱷכ♩ꜟ ─ ╘⅜ ↑╠╣≡™╢╙─≢№╢↓≤⁹ 

  ⌐ ╘╢╙──╒⅛⁸ ─ │⁸ ╩∆╢ ⌐⅔™≡⁸ ╩∆╢ ─

⅛╠ ─ ⌐ ⅜ ∆╢⅔∕╣⅜№╢≤⅝│⁸ ╩ ∆╢↓≤⅜≢⅝╢╟℮⁸

⌐ ≢ √∞⇔ ┘ ╩ ↄ⁹─™∏╣⌐╙ ∆╢╙─╩

∆╢↓≤≤∆╢⁹ 
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   Ì Í 

     Ǟǻǽ ǿ Ǣ ǡ ƿ ǍǾƽǐǿƿƵǾǛǀǞ  ȅ ǄǾǆǛȅ

ǊǙƷǱǌ¡ 

     ǡ Ǣ  ▓Ƿ ƾǼǡ ƿ ╣ǛǝǖǙ ǋǾǆǛƿ Ǟ ǂ 

ƵǾƷǢ ǡ Ǣ ǡ ▓ǚǵ ǌǾǆǛƿƵǽǱǌ¡ ȅ ╣ǛǊǒ

ǡ Ǣ  ȅ ǌǾזּ Ǟǻǽ ƿ ¤ ǈǿǾǆǛǞǻǾ Ǜ 

Ǟǻǽ ȅ ǌǾ ǡǎȆ ǈƿ ǌǾǛǛǵǞ ǅǀ ⅓ƿ ǌǾǆǛƾǼ

ǋǾ ǛǞ ǄǼǿǱǌ¡ǆǡ ȅ ǌǾǒǴǞ  ȅ Ǟ ǊǝǄǿǣ

ǝǽǱǎȆ¡ 

 

   Ì È Éǡ Í 

     Ǣ  ǚ ȅ ǌǾ ǡǵǡǚƵǾǆǛ¡ 

     Ǣ   ȜɜȘɓºȱ ǿȆƿǐǡ ǡ ǡ ǚ Ǽǿ ƾǗ  ȅ

ǡǵǡǛǌǾ ƿ ǏǼǿǙƷǾǵǡǚƵǾǆǛ¡ 

     ǡ Ǧ Ǣ Ǟǻǽ ǴǾǆǛ¡ 

     ▓ ǐǡ ǡ ȅ ǌǬǀ Ǣ ǐǡ∆ ǚƵǾ ǡ ǡ Ǟ ǅǾ￼ Ǟ 

Ǳǌ ǢɇɜɄºɔƿ ǄǼǿǙƷǾǵǡǚƵǾǆǛ¡ 

      ȋÉ ƿ ǱǾ￼  

      ȍÉ ǡ זּ Ǣ ƿ Ǌǂ ￼ǌǾטּ  

      ȏÉ ǡ Ǣ ǡ 120 ȅ ƻǝƷ ∫ǡ ǈǇǛǡ ǡ ǡǐǡ

ǝ  

     Ǳǌǡ Ǟ  ǈ 150mm∙ ǡ ǓǴƿ ǄǼǿǙƷǾǆǛ¡ 

     Ǳǌ ǢɇɜɄºɔǞ Ǩǒƿ ǄǼǿǙƷǾǵǡǚƵǾǆǛ¡ 

[ ≥ ]  

Ǟ ǘǀ ǌǾ ǞǢ  Ƿ Ƞºȱǝǜ  ǚǝǂ ȅ ǈǝƷ

ǡǵǡǢ ǚǀǱǎȆ¡ 

 

  

 

∆  

  

 È É 

זּ  

 

 

 

 

 

 
ÈǨǛȆƾǇ¤ǋǶƾǇ É 

 
ÈǨǛȆƾǇ¤ǋǶƾǇ É 
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6(1) - 1 ǡ  

 

   Ì È ÉÍ 

     ǛǢ  ▓ Ǣ ǞǻǖǙ ǋǾ ȅ ƾǼ ǌǾǆǛǚǌ¡ 

     Ǟ Ǿ▓ Ǣ ȅ ƻǿǣ ȅ Ǌ ǐǡזּ Ǣ Ǜ◖ Ǟǻǽ

ȅ ǊǱǌ¡ ǡ ǞǢ  ȅ ǌǾזּ ȅ ǝǂǌǾ ƿƵǽ ǐǡǒǴ

6(1) - 1Ǟ ǌ ȅ ǄǾ ƿƵǽǱǌ¡ 

 

6(1) - 1 È Éǡ  

ǡ   ǝ  

 ǫǡ ǡ ȅזּ ǃ 
ǌǾ ▓Ǟ Ǌ

╙    Ɫ Ǌǝ

Ʒ 

 ǫǡ▓ ȅ ǫ ǂ 

   ǡ ȅ ǫ ǂ 

 ǫǡ▓   ǡ ȅ ǌǾ 

ÈǨǛȆƾ

Ǉ¤ǋǶƾǇ É 

ǡ ǡ Ǧ ȅ

ǌǾ 
ǝ ǡ  

6(1) - 2 ǡ  

 

   [ ]  

     ǻǽ Ǟ ƿ ǂǝǜ  Ǟ ƾǼ ǡ ƿ ǈǿǾ Ǣ 

Ǟ ȅ ǌǾǆǛ¡ 
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   Ì Í 

     ǡ Ǟ ǂ ǡ ǞǢ  ȅ ǌǾǆǛ¡ 

 

   Ì Í 

       Ǣ ȅ ǌǾ   ǞꞌǋǙ  ȅ ǌ

ǾǆǛ¡ 

 

   Ì ¤ ǞƽǄǾ ǡ Í 

     ǛǝǾ Ǣ Ƿ ǞƽǄǾ ȅ ƹ Ǣ  ¤ ¤ ƷǍǿǞ

ǵ ȅ ǌǾǆǛ¡ ǎǙ  ǵ ǌǾǆǛ 

6(1) - 3 ǡ ȍɊºȡ 

 

   Ì Í 

     Ǣ ∙ּזȅ Ǟ ǌǾǆǛ¡ 

6(1) - 4 ǡ  

¥ ɇȴɎȋɔǡ È   É 

Ӻ 4 ǡ ǡ ≥  

 

   Ì Í 

     Ǣ ∙ּזȅ Ǟ ǌǾǆǛ¡ 
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6(1) - 5 ǡ  

¥ ɇȴɎȋɔǡ È   É 

ӻ 6ǡǽ ǡ ¤ ǡ ≥  

 

   Ì Í 

     ¤ ǡ Ǟ ǒǖǙǢ ∙ּזǡǛƽǽǛǌǾǆǛ¡ 

     ¤ Ǣ 20m ǡ ǚ ǌǾǆǛ¡ 

     ¤ ȅ ǡ Ǣ  ǞǚǀǾǓǄꞈ ǡ ǡ ǱǽǷǌƷ￼ ȅ ǌǾǆǛ¡ 

     ¤ ǞǢ  ȜɜȘɓºȱU ÈȦȚȬȱ ǀƿǻƷÉ  ȜɜȘɓºȱɂɜȪȾ

ɓɎºɉ ȜɔțºȱƊ ȾɓɎºɉ  ȜɜȘɓºȱ     ǽ ǝǜȅ

ƷǾǆǛ¡ 

     ¤ 3m ǡ ǚ  זּ Ǟ ǽ Ǵȅ ǌǾǆǛ¡ 

     ¤ ǡ Ǣ ȅǗǄ  ǽǷ ǽȅ ǌǆǛ¡ 

     ¤ Ǣ  ƿ ǿǒǽ Ǧ ǾǆǛǡǝƷ ǛǌǾǆǛ¡ Ǟ ǡ טּ

ǚǢ  ǫǡ ǡ   ǡ ǫǡ ȜɜȘɓºȱ ǡ ȅ ǋ

ǾǆǛ¡ 

     ¤ ǡ Ǟ ƿ ƷǙ ǐǡ Ǟ ǡƵǾ Ƿ ƿƵǾ Ǣ 

ǡ Ǟ ȅ ǒǎǾǆǛ¡ 

 

6(1) - 6 U ǞǻǾ ǡ È É 

 

   Ì Í 

     ǡ Ǣ  ǡƵǾ Ǟ ǌǾǻƹ ǌǾǆǛ¡ 

 

   Ì Í 

     Ǣ  6(1) - 7Ǟǻǽ ǌǾǆǛ¡ 
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   Ì זּ Í 

     ǡ ǂƿ   זּ   ▓ ǡ ȅ ╣ǛǌǾǵǡǚƵǾǆǛ Ǳǒ

ǡ זּ ƿ ǡ ǡ ╣ǛǝǾǆǛƾǼ  Ǟ 6(1) - 2 Ǟ ǌ זּ

ȅ Ǟ Ǌ  ƾǼǡ Ƿ זּ ǡ ȅ ǃǆǛǞǻǽ  ǡ↨ ȅ Ǿ

ƿƵǽǱǌ¡ 

     Ǟ ¤ ǚǢ  ǞƽƷǙ ƿ ǊǷǌƷǒǴ  ǞǻǖǙ 

Ǧ ǡ ȅ Ǟ №ǌǾǆǛƿ ǚǌ¡ 

 

6(1) - זּ 2 ǡ  

 ǡ   

זּ  

 

∆  
זּ Ǟ ǡ↨ ȅ Ǘ ǚ  

 
ƾǼ ǫǡ ǡ ȅ ǌǾ ǚ ǡ

Ǟ  

ÈǨǛȆƾ

Ǉ¤ǋǶƾǇ É 

ǡ ǡ Ǧ ǡ ǡ ǚ

 

 

È É 

זּ ǡ ȅ ǃǛǛǵǞ  ▓ǞǻǾ ȅ

ǷƾǞ Ǌ  ǡ↨ ȅ Ǿ ǚ  

 

6(1) - זּ 7 ǡ  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  ȅ╗ נּ  

 

   Ì∆ Í 

     ∆ Ǣ ╗ Ǟ זּ Ǟ ǡ↨ ȅ Ǘ ǚ ǊǱǌ¡ 

     ∆ Ǣ  ǛǝǾ Ǣ ǞƽǄǾ ȅ ƹ Ǟ ǌǾǆǛ¡ 

     ∆ ǡ ǝ Ǣ 6(1) - 3ǡǛƽǽǛǌǾǆǛ¡ 
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6(1) - 3 ∆ ǡ ǝ  

  

 

[ ]  

¤ 300mm∙ È ╓ƿ ǝǵǡǢ ǞǙ

ȅ É 

[ ]  

¤ 200mm∙  

 

¤∆ Ǣ  ȅǌǾ ǡ Ǣ ȅǊǒ ǡ

Ǟ  

¤ ǡ ¤ ǡ ǝ￼ ȅ Ǟ Ǟ  

[ ∆ ]  

¤ Ǣ  ǛǊǙ 40m∙  

È ȅǢǋǴǛǌǾ זּ ƿ ƷǆǛƿ ǈǿǾ

Ǣ 20m∙ É 

 
¤┐ Ƿ ƿ ƻǾǻƹǞ Ǳǌ ɇɜɄºɔ ƾǇ

ǚ ȅ ƹǆǛ¡ 

 

[ ∆ ]  

¤ ȅ ǌǾǆǛ 

[ ∆ ]  

¤ Ǣ ǛǌǾǆǛ 

[ ]  

¤∆ ǡ Ƿ ǞǢ ǐǓǷ ǞǻǾȾȌɔ

Ȩºȅ ǄǙ ǚ Ǵ ǌǆǛ 

6(1) - זּ 8 ǡ  
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6(1) - 9 Ǵ ǞƽǄǾ זּ Ǧ ǡ  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  

 

 

6(1) - זּ 10 ǡ  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  
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6(1) - זּ 4 ∆ ǡ  

   

 

∆  

ǡ זּ ȅּז Ǟ ∆ǈǎǾזּ ǚ  ȅ Ǎ Ǌ 

╓Ǟ ǝǂǛǵŦ ∙ Ǌ ǡ ȅ ǌǾ

ǵǡ 

∆  
╓Ǟ ǌǾ זּ ȅ ǻǂ Ǌ  ∆ Ǟ ǀ ǿ

Ǿ∆  

 

ӵ ∆  

∆ ǡ ǚ ǡ ȅ ǝ ǛǌǾƿ

Ǣ ǝ ȅ Ǟ ǊǝǂǙǵǻƷ ╓Ǟ ǌǾ

ǵǡ 

Ӷ ∆  
∆ ǡ ǚ זּ ǡ ƿ ǂ  ǵ

ǝ ȅ ǛǌǾ ╓Ǟ ǌǾǵǡ 

 

 ∆ Ǟ זּ ȅ ¤ ǈǎǾזּ ȅ ǌǾ∆  

 
∆ ǞǢ זּ ȅ ǌǾ ƿǝǂ  ƿ Ǌ

ǒ זּ ȅƹǄǙּז Ǟ ǈǎǾǒǴǞזּ ǌǾ∆  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  

 

6(1) - 5   ǡ  

 ȅ ƹ  ȅ ȂǝƷ  

 È   ÉÚȾȌɔȨº ɕȖ   Ȧȩ 
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6(1) - זּ 11 ∆ ǡ Ⱦɖºǡ  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  

  

ȅ 

ƷǝƷ  

סּ  

 

 

 

ȜɜȘ

ɓºȱ  

 

 

סּ  

 

 

ÈA¤B É 

 

ȜɜȘ

ɓºȱ  

 

ÈA¤B É 

ǵǊǂǢǐǓ 

ǡ Ǣ

ǵזּ∙ ╗ 

ǡּז Ǣ

ǢȜɜȘɓ

ºȱ  

ǡּז Ǣ

ǢȜɜȘɓ

ºȱ  

ǡּז Ǣ

ǴǡǚǀǾ

 

 

 

  

∆

 

∆

 

 

 
 

 

 
 

 
 

 
 

 

Ӷ
 

 
 

 
 

 
  

 
 

Ȣ
Ȩ

ȱ 
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   Ì Í 

     ƾǼ ǫǡ ǡ ȅ ǌǾǒǴǞ ǡ Ǟ ȅ ǄǾ ƿƵǽ

Ǳǌ¡ 

     Ǣ  ǛǝǾ Ǣ ǞƽǄǾ ȅ ƹ Ǟ ǌǾǆǛ¡ 

     ǡ ǝ Ǣ  6(1) - 6ǡǛƽǽǛǌǾ¡ 

 

6(1) - 6 ǡ ǝ  

  

 

ƾǼ ǡ ǡ 1/2 ǡ ∫Ǟ  

ƞ<1:4 ǡ ȅ ǊǙ  

ǡ ǝ￼ Ǟ  

 
¥0.5mȅ ǛǌǾÈ ǞƽǄǾ ȅǢǋǴǛǌǾ זּ

ƿ ƷǆǛƿ ǈǿǾ Ǣ 1.0m∙ É 

 ƿ Ʒ  

 

6(1) - 12 ǡ  

¥ ɇȴɎȋɔǡ È   É 

ӹ 2  

 

   Ì Í 

     Ǣ  ǛǝǾ Ǣ ǞƽǄǾ ȅ ƹ Ǟ ǌǾǆǛ¡ 

     ǡ ǝ Ǣ  6(1) - 7ǡǛƽǽǛǌǾ¡ 
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6(1) - 7 ǡ ǝ  

  

 
¤ Ǟ  

¤ זּ Ǜ  

 

¤ǨǛȆƾǇ 

¤ǋǶƾǇ  

¤ ǡ Ʒ È ǡ ǡ ȅ ǃǒǴ  Ǟ

ꞌǋǙ Ǌ ȅ É 

 

6(1) - 13 ǡ  

 

ÈŧÉ È É 

    

ü Ǣ  ǛǝǾ Ǣ ǞƽǄǾ ȅ ƹ Ǟ ǌǾǆǛ¡ 

ü ǡ Ǣ  6(2) - 1ǡǛƽǽǛǌǾ¡ 

 

6(2) - 1 Ǟ ǌǾ ǡ  

  

 30cm∙  

 ǇǛǞ  

ǡ ǈ ǈǡ 1/2 ∙  

 ũ Ūð 

 ƿ Ʒ È   ǝǜÉ 

6(2) - 1  

¥ - ÈÈ É   22 4 É 



p. 76 

 

 

6(2) - 2 ǡ  

¥ - ÈÈ É   22 4 Éȅ╗ נּ  

 

ₒ ₓ ⌐≈™≡ ∏╢ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ⌐≈™≡ ∏

╢ ⌐ ∆╢╙─│⁸ ⌐ →╢╙─≤∆╢⁹ 

   ╩∆╢ ⌐⅔™≡│⁸ ╩⇔√ ─ ⌐ ∕─ ─ │ ₈

₉≤™℮⁹ ─ ⌐╟╢ ╖⁸ ⁸ │ ╡⅜ ∂⌂™╟℮⁸ ⌐ →╢ ╩ ∏╢

↓≤⁹ 

   ꜡ ─ ⌐ ⇔√ ╩ ╛⅛⌐ ∆╢↓≤⅜≢⅝╢╟℮⁸ ∕─ ─ ╩

™≡ ╩ ↑╢↓≤⁹ 

 

ÈŨÉ ǡ  

    

ü ǡ Ǣ  ▓     ¤   Ǟ ǘƷǙ

Ǌǒ▓ ǡ ȅ↨ Ǟ ǚǀǾǻƹ ǌǾǆǛ¡ 

 

   Ì▓ ǡ Í 

     ▓ Ǣ  ǡ ÈɒȠɐȳɔ ÉǞǻǽ ǌǾ¡ 

 

     ƆÞ
Ŧ

Ũūť
¤ƛ¤Ƨ¤Ŷ  

 

 

 

 

 

 

   Ì Í 

     (f )Ǣ  6(3) - 1Ǟ ǌ ǡǮƾ  ǡ Ǟꞌǋ ǝ ȅ ƷǾ¡ 

  

ǆǆǞ Ɔ ¥ ▓ Ìm3/secÍ 

    ƛ ¥ Ì-ÍÈ 6(3) - 1 É 

    Ƨ ¥ ǡ ▓ Ìmm/ hrÍ 

    Ŷ ¥ ╓ ÌhaÍ 
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6(3) - 1  

 ¥f   ¥f  

 1.0  0.7  

 0.9  0.7  

╗  0.8 ȝɔȾ  0.8 

¤  0.6 Ⱥȶɔ  0.9 1.0 
1ÉƽƽǳǠŦ ∙ ǡ│ǝǾ ƿ ǌǾ Ǣ נּ ǛǌǾǆǛ¡ 

2É ǛǢ ƿ 40ð∙ ǡ ǛǌǾ¡ 

3Éּנ ǌǾ Ǣ Ũ∞ȅ ǌǾ¡ 

¥Ô ǞǻǾ ǡסּ ╥Õà á 

È É 

Ô סּ ◖ Õ 

È É 

 

   Ì ▓ Í 

     ▓ Ǣ  6(3) - 2Ǟ ǌ ▓ ȅ ƷǙ ǌǾǵǡǛǊ  Ǣ 1/10

ǛǌǾ¡ 

 

6(3) - 2 ▓  

 ╓ ▓  
▓ ÈminÉ 

10 20 30 60 120 180 24  

10 

 

פֿ ǡɄºɉɃºȡȅ ǛǌǾ¡ 

Èhttps://www.pref.fukushima.lg.jp/sec/41045a/koukyoudo.html É 

 פֿ
 

 

1É ▓ Èmm/hrÉ 

2É ╓ǡ ǞǗƷǙǢ  6(3) - 1ȅ ǡǆǛ¡ 

  

https://www.pref.fukushima.lg.jp/sec/41045a/koukyoudo.html
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   Ì ǡ Í 

     ӡ סּזּ ÈƆÉ 

       ∆ ǡ ǡ סּזּ ǡ Ǣ ǡ ǞǻǾǵǡǛǌǾ¡ 

 

      Q Þ A¤V     

 

 

 

 

ǆǆǞ Ɔ ¥ סּזּ Ìm3/secÍ 

    Ŷ ¥ סּזּ Ìm2Í 

    Ƌ ¥ Ìm/ secÍ 

6(3) - 1 ▓ ╓  

ˮ ᾉ‭֗ế ʺhttps://www.pref.fukushima.lg.jp/sec/41045a/koukyoudo.html ˯ 
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     Ӣ ÈƋÉ 

      ǡ ǞǢ ɇȴɜș ȅ ƷǾ¡ 

 

      Ƌ Þ 
Ŧ

ƣ
¤Ƈ

Ⱦ
¤ž

Ⱦ
   

 

 

 

 

 

     ӣ ÈƣÉ 

      ƣǢ  6(3) - 3ǡ ȅ ǌǾ¡ 

 

6(3) - 3  

ǡ   

ȻɎºɉ È É 0.013 

ǽȜɜȘɓºȱ  0.020 

ǡ  0.025 

ǽ  0.030 

¥Ô ǞǻǾ ǡסּ ╥Õà á 

È É 

 

ₒ ₓ ─ ⌐ ∆╢  

  ─ ≢ ╘╢ ⌐ ∆╢ ─ ─℮∟ ─

⌐ ∆╢╙─│⁸ │ ╩∆╢ ⌐⅔™≡⁸ ⌐╟╡ ╣ │ ─ ⅜ ∏╢

⅔∕╣⅜№╢≤⅝│⁸∕─ ╩ ∆╢↓≤⅜≢⅝╢╟℮⁸ ≢ ─ ─™∏╣⌐╙

∆╢╙─╩ ∆╢↓≤≤∆╢⁹ 

   ∕─ ─ ┘ ⅜⁸∕─ ∆═⅝ ╩ ⌂ↄ ↕∑╢↓≤⅜≢⅝╢╙─

≢№╢↓≤⁹ 

 

  

ǆǆǞ Ƈ ¥ ÌmÍÈÞŶ/ƈ¦ Ŷ¥  ƈ¥ É 

    ž ¥ Ì-Í  

    ƣ ¥ Ì-ÍÈ 6(3) - 3 É 
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Ŭ ǡ Ǟ ǌǾ  

ÈŦÉ ǡ ǡ  

    

ü ǡ ǡ Ǣ 30èÈ 1:1.8 É ǛǌǾ¡ 

ü ǡ Ǣ  Ǟ ǡ Ǟ☼ ȅ ǯǈǝƷǻƹǝ Ƿ ȅ ǄǾ

ƿƵǾ¡ 

ü ￼ ǡ Ǟ ǒǖǙǢ  ǞǻǾ ⌡       ǡ

ȅ Ǟ ǌǾǛǛǵǞ  ǌǾ ȅ Ǌ  ∫ǫǡ↨ ȅ ǚǀǾ

ǻƹ ǌǾ ƿƵǾ¡ 

ü ǐǡ   Ǟ ǘǀ ǌǾǆǛ¡ 

 

   Ì Í 

    ¤ ȅ ǌǾ Ǣ    סּ Ǣ 5 ∙ ǛǌǾ¡ 

    ¤ ǡסּ ƾǼ 5 ȅ ƻǙ ȅ ǌǾ Ǣ  ǡסּ ƾǼ 5 ƿ ǌǾ Ǟ 

ǊǙ ǈǎǾǆǛƿ ǚƵǾƾ ǈǿǒ ǚ  ǡⱫ Ǟ ǌǾ סּ

ȅ ǄǾǆǛ¡ 

    ¤ Ǟ  Ǟǻǽסּ ȅⱫ ǊǙƷǾ ǡ ǞǗƷǙǢ  ǡסּ ƾ

Ǽ 5 ƿ ǌǾ Ǟ    ǊǙ ǈǎǾǆǛƿ ǚƵǾƾ ǈǿǒ ǚ 

ȅסּ ǄǾǆǛ¡ 

 

   Ì ǌǾ ǡ Í 

    ¤ ȅ ǌǾ È ȅ ǳÉǡ Ǣ 10 ǡŦ∙ּזǛǌǾǆǛ¡ 

    ¤ ǡ ƻ Ǣ  7(1) - 1ǞǻǾǆǛ¡ 

 7(1) - 1 ǡ ǽ ǡ  

 

   Ø ≥ Ù 

     Ǟ ǝꞈ Ƿ ƿƵǾ ǞǢ  Ǟ ƿǄǙǚǀǾǓǄ Ǟƾǀ ǌǆǛ¡ 

 

   Ì ǡ Í 

     ǞǻǾ ǡ ǲ ƿ ǋǾƽǐǿƿƵǾ Ǣ  ǡ ǝ ȅ Ǎ

ǾǆǛ¡ 

 

   Ì Í 

     ǡƷǍǿƾǞ ǌǾ ȅ ǌǾǆǛ¡ǒǓǊ  ǡ Ǟ ƹ ǡ ȅ

ǌǾ ȅ ǍǾ Ǣ ǆǡ ǽǚǝƷ¡ 

     ӡ ǌǾ ǡ ǈƿ 5m∙ּזǡ   ǈȅ ƻǾ ǡ  

     Ӣ ǌǾ ǡ ǈƿ 5m ǡ   ǈǡ 2 ȅ ƻǾ ǡ  
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   Ì ǡ Í 

     7(1) - 2Ǟ ǌǛƽǽ  ǌǾ ǡ ∫Ǟ ǄǾ ǡ Ǟ ȅ ǌǾǆǛ¡ 

 

   Ì ǡ Í 

     7(1) - 2 Ǟ ǌǛƽǽ    Ǌǒ ǡ ∫È ¤ ǡ ÉǞ ȅ

ǌǾǆǛ¡ 

[ ǌǾ ǡ ǈƿ 5Ƣ∙ּזǡ   ǈȅ ƻǾ ǡ ǡ ǡ ]  

 

 

[ ǌǾ ǡ ǈƿ 5Ƣ ǡ   ǈǡ 2 ȅ ƻǾ ǡ ǡ ǡ ]  

 

7(1) - 2 ǡ Ǟ Ǿ È Éǡ  

 

   Ø ≥ Ù 

     Ǣ  ǽ ǛǌǾǆǛǵּס ¡ 

     ǛǢ  ƿǲǓǽǞ ǔ ǼǝƷǻƹǞǌǾ ǚƵǽ ɖºɀ ǵ סּ ¡ 

 

ₒ ₓ ─ ⌐ ∆╢ ─  

  ─ ≢ ╘╢ ─ ⌐ ∆╢ ─ │⁸ ⌐ →╢╙─

≤∆╢⁹ 

   ⇔√ ─ ╩ ∆╢√╘⌐ ⌂╙─≤⇔≡ ≢ ╘╢ ╩ ∏╢ ╩    

⅝⁸ ─ │⁸ ⅜ ─ ≢№╢ ⌐⅔™≡ ℮↓≤⁹ 

   ─ ╩ ℮↓≤⌐╟∫≡⁸ ⌐╟╢ ─ ╖⁸ ⁸ │ ╡⅜ ∏╢⅔∕

╣⅜№╢≤⅝│⁸ ─ ╩ ℮ ⌐≈™≡ ─ ∕─ ─ ⌂ ╩ ∏╢↓≤⁹ 


