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ʭӳ֥᷂Ӣ Ӳὑ 
ʭӳ֥᷂Ӣ Ӳ  ̝
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TEL 03- 3717- 4541⁸FAX 03- 3717- 4549 

ₔ152- 0035 ⅜ 1- 8- 9 ⱦꜟ ֿפ ▬▪ה◄ꜞ♩▪  

TEL 03- 5729- 2740⁸FAX 03- 6715- 0970  

 Ӳὑ  

 Ӳὑ ̬  

  │⁸ ⅜ ─ ⌂ ╩ ⌐⅔⅝⁸↓─ ╩↕╠⌐ ↕∑⁸

№╢╙─≤∆╢√╘ ╘╢╙─≢∆⁹ 

  │⁸ ⅜ ⌐⅔↑╢ ─ ╛ ⌐ ∆╢ ⅜ ╘╠╣√

₈ ⅜ ₉ ⁸a ₑ≤™℮⁹ ╩ ⇔⁸ ─ ꜟכꜟ─

₈ ⅜ ╖ ₉ ≤ ∑≡ ─ ⌐╟∫≡ ⇔≡™ↄ╙─

≢∆⁹ 

 

 ᾍ ӢḢ֗ ᾍ  

 

  │⁸ ⅜ ─ ≤⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  │⁸ ─ ┘ ─℮∟⁸ ⌐ ⇔√ ≤⇔╕∆⁹ 

 

 

 

 ─  

⅜  ╩ ⌐  
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 Ḩ  

 ⅜ ⌐⅔↑╢ ≠ↄ╡─ ╩ ─╟℮⌐ ╘╕∆⁹ 

  │⁸ ─ ≤ ∑√ ╖ ─ ╩ ℮↓≤⌐╟╡⁸ ⅜ ─

≤⌂╢ ⇔™ ╖≤ ≢╝≤╡№╢ ╡╩╙∫√ ─ ™ ─ ╩ ╡╕∆⁹ 

  ⅜ ╩ ⇔⁸↓╣⌐ ╩ ↕∑⁸⅝╘ ╛⅛⌂ ≠ↄ╡

≤ ─ ™ ≠ↄ╡╩╘↨⇔╕∆⁹ 

  ⅜ ─ ≠ↄ╡╩ ╘╢√╘⁸ ⅜ ⁸∕─ ⁸

⁸ ┘ ה ⁸a ₑ≤™℮⁹ ⅜∕╣∙╣─ ⅛

╠ ⇔⁸ ─ ─ ⌐ ∆╢ ╩ ≡╢ ╩ ↑ ⌂ ⇔ ™≤

╩ ↑╕∆⁹ 

 

 Ӳὑ  

 Ӳ  ̝

  ≠ↄ╡─ ≤ ┘ ─ ─√╘⁸ ⅜ ≠ↄ╡

⁸a ₑ≤™℮⁹ ╩ ↑╕∆⁹ │⁸ ≢ ⇔╕∆⁹ 

  ⌐│⁸ ┘ ─ ╩ ⅝╕∆⁹ 

  ⌐│⁸ ┘ ╩ ⇔╕∆⁹ │⁸ ─ ה

≢ ⇔⁸ ─ ╩ ⇔⁸ ─ ╩ ℮≤≤╙⌐⁸ ─ ⅔

╟┘ ⌐ ∂√ ⌐ ∆╢ ╩ ™╕∆⁹ 

  ┘ │⁸ ⌐ ∂⁸ ⅜ ⇔╕∆⁹ 

  

 Ӳὑ ᾴї֗ Ӳ  

  ─ ה ה ⁸ ─ ╩ ∆╢ │⁸ ─

┘⁸ │ ─ ⌐⁸ ╩ ∫√ ≢ ≠ↄ╡

⌐ ╕√│ ─ ה ╩ ╗ ╩ ⇔╕∆⁹  

  │⁸ ⌐ ∂ ─ ╩ ⇔ ╩ ↄ↓≤⅜≢⅝╢╙─≤⇔

╕∆⁹ 

  │⁸ ⌐ ∂≡⁸ ⌐ ≠⅝⁸ ≤ ⇔ ™⁸ ╛ ╩ ℮↓≤⅜

≢⅝╢╙─≤⇔╕∆⁹ 

 

 Ἥ ┴ ᾶẆⅎף Џ ʣⱳ ┴  

  ─ ⌐ ∆╢ │ ⁸ ┘ ─ │ ⌐≈™≡

│⁸ ─ ⌐ ∆╢ │ ⇔╕∑╪⁹ 

  ─ ⌐ ╛ ╩ ℮ ⌐≈™≡│⁸ ╛ ╩ ℮ ⌐─

╖ ─ ⌐ ∆╢ ╩ ⇔╕∆⁹ 

  ─ ⌐ ∆╢ │⁸ ╩ √⌐ ⁸ │ ∆╢

─ ╩ ℮ ⌐ ⇔╕∆⁹ ∆╢ │ ─ ╩

⇔≡ ∆╢ ⌐⅔™≡│⁸ ⇔╕∑╪⁹ 

  ⅜⁸ ⌂ ╩ ╗ ⌐№∫≡ │ ╛╗╩ ⌂™
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≤ ╘√╙─⌐≈™≡│⁸↓─ ─ │ ╩ ⇔╕∑╪⁹ 

  

 Ӳὑ ק  

  ⌐ ⇔√ ┘ │⁸ ─ ╛ ─ ╩ ∆

╢ ⌐│⁸ ⌐∕─ ╩ ⅎ╢≤≤╙⌐⁸ ┼ ─ ╩ ⇔⁸ ╩

╢╟℮ ╘╕∆⁹ ה ⅜ ≤⌂╢ ╙⁸ ─ ╩ ⇔⁸ ╩ ╢

╟℮ ╘╕∆⁹ 

  │⁸ ⅜⁸ ┘ ≠ↄ╡ ⅜ ╘╠╣≡™╢ ≢№╢↓≤⌐≈

™≡⁸ ─ ⌐ ⇔⁸ ⌂ ≢ ╩ ╡╕∆⁹ 

 

 Ӳὑ˗  

  

 ⌐┤↕╦⇔™ ≤ ╩ ╢√╘⁸ ⅛╠─ ↕ 13m ─

⁸a ₑ≤™℮⁹ ┘ │⁸ ⁸ ─ ≤∆╢╟℮ ╘╕∆⁹√∞⇔⁸

─ ≢ ⅜ ≢№╢╙─⌐≈™≡│⁸↓─ ╡≢│№╡╕∑╪⁹ 

  

 ᷂ ┴  

  ◦ꜛ♇Ⱨfi◓⸗כꜟ≤⇔≡ ─ ╩ ╢√╘⁸ ─ ╩ ∆╢↓≤╩

↑╕∆⁹ 

  ⌐ ⌂ ─ ⌐≈™≡│⁸ ⱦꜟ⁸ ⅎ⌐ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⱦꜟ⁸ ⅎ 
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10  Ṣ ♥  

  13m ─ ⅜ 13m─ ↕≢ ℮╟℮⌐⁸ ─ │⁸ ⌐

╘╢ ─ ─ ⌐ ⅎ╢╟℮⌐ ╘╕∆⁹ 

  13m ─ │⁸ ⌐╝≤╡╩╙√∑╢√╘⁸ ≤⌂╢╟℮⌐ ╘

╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⅔╟┘ ╡⌐⅔↑╢ 

  ─ ⁸ ─  

 

13.0m 

1. 5m 

 

2. 5m 

 

 

╕√│ 

╡ 

 

 

 

 

 

 

⌐ ∆╢ ╖ 

╡⌐ ∆╢ ╖ 

3 Ʋ13 m ǵ ǵ ǱȑǮ ʱȆș ǏȒ 
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11  ֗ Ṣ ♥ ѝ ѫ  

  ─ ┘ ⌐ ╘╢ │⁸ ⌐ ⇔√ ╩ ↕∑╢

╟℮⌐ ╘╕∆⁹ ⌐ ⌐≈™│ ↕⌂™╟℮⌐⇔╕∆⁹ ⌐⁸ ∆╢

≤─ ⌐⅔™≡⁸ ⁸ ⁸ ⁸ │ ⇔⌂™╟℮⌐ ╘╕∆⁹ 

ᵑ ⌐ ⇔≡™╢ ⌐≈™≡╙ ╛ ╕╡─ ≤∆╢√╘⁸ ╩

╕√│ ∆╢╟℮⌐⇔╕∆⁹ ⌐⅔™≡│∕─ ⌐ ∆╢╟℮⌐ ╘╕

∆⁹ 

ᵒ ╛ ╩ ≤⇔√ⱨꜝ꞉כⱲ♇◒☻╛ⱬfi♅ כꜗ♅♬כ□ⱨ♩כꜞ♩☻ ≢⁸

⌂╙─⌐≈™≡│⁸ ∆╢ ⅜≈⌂⅜╢╕≢⁸ ⌐ ⌐

≢⅝╢╙─≤⇔╕∆⁹ 

ᵓ ∕─ ꞉◗fi☿כꜟ ⁸ ⌂╙─≢⁸ №╢™│ ≢ ⁸ ↕╣√╙

─│ ≢⅝╢╙─≤⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 ( )  ┘ ─ ⌐ ⌂≥│ ⇔⌂™╟℮⌐ ╘╕

∆⁹√∞⇔⁸ ⅜ ↕╣≡™⌂™ ≢│⁸↓─ ╡≢│№╡╕∑╪⁹ 

 ( )  ─ ⅛╠─ ↕⅜ 2.5m ─ ⌐└↕⇔ ╩ ↑╢ │ ≤⇔⁸

⅛╠│╖ ↕⌂™╟℮⌐ ╘╕∆⁹ 

 ( )  │⁸ ≤⇔≡ ⌐ ⅎ╢⌂≥⇔≡⁸ ⇔√ ≤∆╢╟

℮⌐ ╘╕∆⁹ 

 ( )  ≤ │⁸ ⌂ ╡ ↕╩ ⅎ │⌂∞╠⅛⌐ ↕∑ ⁸╝

≤╡─ ╖≤ ╛ ⅜™ ⌐╙ ⇔™ ╩≈ↄ╢╟℮⌐ ╘╕∆⁹ 

 

 

 

 

 

 

 ( )  ≤⇔≡ ─ │ ⁸ ─ │ ⅜ ™⁸

⌂ ╩ ≈╟℮⌐ ╘╕∆⁹ 

  ─ │⁸ ⁸ ┘ ─ ─ ⌐≈™≡╙ ⇔╕∆⁹√∞⇔ ─

⌐ ⇔⌂™╙──℮∟⁸ ─ ≢ ה ⌂™╙─⌐≈™≡│⁸

─ ⌐ ─ ≢ ∆╢╟℮⌐ ╘╕∆⁹ 

  

 ─ ─   ╛ ─כꜗ♅♬□ⱨ♩כꜞ♩☻─≢  

 ─ ≢─ ⌂  

│ ┘ ≤⌂╠

⌂™╟℮⌐ ╘╕∆⁹╕√⁸ ™

─√╘⌐⁸ ≤ ⌐

╩ ↑╢ │⁸ ╡⌐ ↑╢↓

≤≤⇔╕∆⁹ 

 ─꜠ⱬꜟ─≤╡  
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12  ┴ Ә  

 ─ ⌐≈™≡│⁸ ─ ╩ ⅛⇔≈≈⁸ ─ ⌐ ╡⁸ ⌐ →

╢ ╩ ⇔√ ה ≤∆╢╟℮⌐ ╘╕∆⁹ 

  (1) ⁸ ↕╣╢ ─ ה │⁸ ─ ⌐ ⇔√╙─≤∆╢╟℮

⌐ ╘╕∆⁹(2) ⌐│⁸ ╩ ↑ ≢ ╘╢ ⌐ ≠⅝⁸↓─

⌐┤↕╦⇔™ ╩ ∆╢╟℮⌐⇔╕∆⁹╕√ ⅝⌂ ─ ─ │ ⇔√♦

◙▬fi ⌐╟∫≡⁸ ─ ⌐ꜟכ◔☻─ ╦∑╢╟℮⌐ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ⌐ ╘╢ ⌐╟╢☻Ɑ⁸⅛╒─☻כ ⌐ ∆ ╡⁸ ╛ ╡

↑ ⌂≥─ ⌂ ╩ ↑╢↓≤≤∆╢╟℮⌐ ╘╕∆⁹ 

  ►▫fi♪►◦ꜛ♇Ⱨfi◓─≢⅝╢ ╢™ ╖ ─√╘⁸(1) ≢ ╘╢ ─ 1

⌐≈™≡│⁸∕─ ─ ╩ ►♪fi▬►כꜛ◦│ ≤⇔╕∆⁹(2) 13m

⌐≈™≡│⁸⌂╢═ↄ ►♪fi▬►כꜛ◦│ ╩ ↑╢╟℮⌐⇔╕∆⁹╕√⁸

ה ╙ כ♃♇ꜗ◦ꜟꜞ◓ה ≢ ⅜ ⅎ╢╟℮⌐ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─♦◙▬fi fi♪►⁸▫►כꜛ◦   ◦ꜛ♇ⱪ ⌐╟╢  

 ─ ─  

 ⅝⌂ ─ ⌐≈™≡│⁸

ה ─ ╩ ↑≡

╩ fi♪►⁸▫►כꜛ◦⁸╖

◦ꜛ♇ⱪ ≢ ╖╩ ∆

╢╟℮ ╘╕∆⁹ 
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13  ᾶẆⅎף  

 │⁸ ≢ ╘╢ ─ ┘ ╩ ∆

╢╒⅛⁸↓─ ⌐┤↕╦⇔™ ∟ ™√♦◙▬fi≤∆╢╟℮⌐ ╘╕∆⁹ 

 ⌂⅔⁸ │⁸ ╖⌐ ∞⇔ↄ ≤ ⅎ╠╣╢╙─⌐≈™≡⁸ ─ ╩ ℮↓

≤⅜≢⅝╢╙─≤⇔╕∆⁹ 

⅝ ⇔  

  ⅝ ⇔ ─ ─ ↕│⁸ ⅛╠ ─ ╕≢─ ↕⅜ 10m ⅛≈

─ ↕╩ ⅎ⌂™ ≤⌂╢╟℮⌐ ╘╕∆⁹╕√⁸ ⌐╟╡⁸ ─ ≤⌂

╢╟℮ ╘╕∆⁹ 

 ( )  ╩ ⇔≡™⌂™ │⁸ ─≤⅔╡ ─ ╩

⇔╕∆⁹ 

 ( )  ⅜ 1m №╢ │⁸ │ ⅛╠ 1m ⁸ ─ │

⅛╠ 2.5m ≤⌂╢╟℮⌐ ╘╕∆⁹ 

 ( )  ⅜ 1m ─ ⌐≈™≡│⁸ ─™∏╣⅛≤⌂╢╟℮⌐ ╘╕∆⁹ 

ᵑ │ ─ ⅛╠│╖ ↕⌂™ ⁸ ─ │ ⅛

╠ 2.5m ⁹ 

ᵒ ⅜ ╩ ╢ │⁸ ─≤⅔╡ ─ ╩

⇔╕∆⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⅜ 

  1m №╢  

 

1.0m 

13.0 m 

 

10.0 m 

2.5m 

 ⅜ 1m

─ 0.5m  

 

0.5m 

13.0 m 

10.0 m 

2.5m 

 ╩ ∫≡™⌂™  

1.0m 

10.0 m 

h 

 

ₒ ה ₓ 

ᵑ ─ ⌂⇔ h=4.5m 

ᵒ ─ №╡ h=3.5m 

ᵓ ᵒ≢ ⅛╠─

⅜ 0.5m ─ h=2.5m 
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  ─ ⌐ ∆╢ ⌐≈™≡│⁸ ─ ╘╩ ∆╢╒⅛⁸

─ ↕│⁸ ⅛╠ ∆╢ ╕≢─ ↕─ 1/5 ≢⁸⅛≈⁸5 ≤⌂╢╟℮⌐

╘╕∆⁹╕√⁸ ⌐ ∆╢ ─ ╩ ≤ ∂ ≤∆╢⁸ ─ ╩ ↑╢ ⁸

╩ ∆╢ ≤ ∆╢╙─≤∆╢╟℮⌐⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 ─ ╩ ⇔√ ╩ ╗ │⁸ ≤ ∕╣∙╣⌐⅔™≡

─ ≤⌂╢╟℮⌐ ╘╕∆⁹ 

  ⌂⅔⁸ ─ ╛ ─ ⌐ │ ⌐ ↕∑╢ ⁸a

ₑ≤™℮⁹ │⁸ ≤⇔≡ ℮╙─≤⇔╕∆⁹ 

 ( )  ↕ 13m ─ ─ ⌐

∆╢ ─ ─ │⁸

─ 30% ≢⁸⅛≈⁸50 ≤⌂╢╟℮⌐

╘╕∆⁹ 

 ( )  ↕ 13m╩ ⅎ╢ ─ ⌐

∆╢ ─ ─ │⁸

─ 20% ≢⁸⅛≈⁸50 ≤⌂╢╟℮

⌐ ╘╕∆⁹ 

 

  ─ │⁸ ≢ ╘╠╣√ ╩ ⇔╕∆⁹╕√⁸

─ 3/4 │ ─ β1 ─ ≤⇔⁸ ─▪◒☿fi♩ β2 │

─ 1/4 ╕≢≤⌂╢╟℮⌐ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

─ ─ 

20%  

 ─ ─ 

30%  

  

  

↕
─

 

 

h 
 

1/5×h 
 

 

─
 

 

× 

↕
─

 

 

↕─
╩ ⅎ≡

↕╣√
┼─
─  

× 

  

▪◒☿fi♩ ⅜ 1/4  

Γ Δ≤Γ Δ╩  

ⱴꜞ◒꜠כꜟ 

ⱴꜞ◒꜠כꜟ 

× 

ủ 

 

 

β1 Ν │⁸ ─

ה ─ ⅜ ↕

╣╕∆⅜⁸ ─ │

─╟℮⌐ ╘╠╣≡™╕∆⁹ 

  

0R₩4.9YR 4  

5.0YR₩5.0Y 6  

∕─  2  

 

β2 ▪◒☿fi♩ Ν ╩ ⇔⌂™ ⁹ 
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─  

  ─ β1 ─ │⁸ ┘ ⌐≈™≡│⁸1

≈─ ⌐≈⅝ 2.76 ─ ⅜ 100▬fi♅ ≤⌂╢╟℮⌐ ╘╕∆⁹ 

   √∞⇔⁸ ─ β2 ╩ ∆╢ ⁸╕√│⁸ ⌐ ⇔ ─ ⅜

╠╣≡™╢≤ ⅜ ╘√╙─⌐≈™≡│⁸↓─ ╡≢│№╡╕∑╪⁹ 

β1 Ν ─ ⁸ ⁸ ⁸ ⁸ │ ─ ╩ ∆╢√╘ ─

⁸ ⁸ ╕√│ ⌐ ∆╢ ─↓≤╩ ⇔╕∆⁹ 

β2 ─ Ν ─ ≢№∫≡╙⁸ ⅜ ╘╢ │⁸ ─ ≤╖

⌂⇔╕∆ ⅎ┌ ─ ⌐№╢ ⁹ 

∕─  

  ∕─ ⁸ ─ ⌐≈™≡ ה ⇔⌂™╟℮⌐ ╘╕∆⁹ 

 ( )  ─  

 ( )  ─ √∞⇔⁸ ─ 1/20 │ ≤⇔╕∆  

 ( )  ⇔√ ─  

 

14  ḹ ḹ 

  ─ ╛ ─ ה ─ ╩ ∆╢√╘⁸ │⁸ ╡

™╩ ↑ ─ ╛ ▫♥꜡Ⱨה ┼ ∆╢╟℮⌐ ╘╕∆⁹ 

  ─ ⌐ ⇔≡│⁸₈ ₉╩ ⇔⁸ ╩ ↑╢╟

℮⌐⇔╕∆⁹╕√⁸ │⁸ ≤ ⇔⁸ ─ ╩ ╢≤ ⌐⁸

─ ⌐ ⇔╕∆⁹ 

 

15   ̀

⅝ ה ⅝  

  ⅝ ╛ ⅝ ⅜ ∆╢ ⌐│⁸ ─ ╦™╛ ─ ≢ ⌐ ⅜⅛⅛╠

⌂™╟℮ ╩∆╢╟℮⌐ ╘╕∆⁹ 

 

  ⌐ ⇔√ ┘⁸ ─ │⁸ ╦™─ ╛ ─ ─ ⅛╠⁸

⌐ ⇔≈≈⁸ ה ╙ 10 ╕≢ ∆╢╟℮⌐ ╘╕∆⁹ 

⅝  

  ─ ↕┌⅝│ ⁸ ╕√│ 7 ≤∆╢╟℮⌐ ╘╕∆⁹ 

 

̂ Ѹ 

 │⁸ 26 ╟╡ ⇔╕∆⁹ 
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ѩ - 1  

Ӳ ̝  ʟ

─ ─ ⁸ ⌐ ∆╢ │ ─ ⌐ ⌂ ≤ ∂

╙─≤⇔≡ ↕™⁹ 

╕√⁸ ה ⌐≈™≡│⁸∕─ 1/50⁸ ╩ ⇔≡ ↕™⁹ 

 

 

 

 

 

 

ᾶẆⅎף ᾴї 

─ ⁸ ⅝ ⅞╢ ⁸ ⁸ ⌐╟╢ ─ ╩ ←√╘⁸

⌐ ∆╢ ⁸ ╩ ⁸ ∆╢ │⁸ ⌐ ╩ ⌐ ∆╢╟℮⌐⇔

≡ ↕™ β ⁹ 

 

 

 

 

 

 

 

 

 

┴ ǵ┴  

›̸ ǵ┴  

┴ ǵ ǵẀ  

ᶫ 1/100 ̊ʣ 
Ħǵᶫ ǶǮǔȓǷ 1/5 0  

ᶫ 2 ̊ʣ  

ֺ ₳ ᶫ 
1/ 10 0 ̊ʣĦ 

┴ ɵ›̸ ǵ Әǵ

Ẁ  

ᶫ 1/100 ̊ʣ ӘǵѰ șǞǭǋȒ

ǲǫǋǭǵȆᾴїǓⱳ  

ẆṢǵ ◓ș  ᶫ 2 ̊ʣ  1 / 10 0 ̊ʣĦ 

 

 ╩ ∆╢ ה ─  

β ─  

ᵑ ⅜15 ─ ⱳ☻♃כ

⌐≈™≡│ ≤│⇔╕∑╪⁹ 

ᵒ ⌐ ™⁸ │ ┘ ─ ⌐

∆╢╙─⌐≈™≡│⁸ ⌐№╢

≤╖⌂⇔╕∆⁹ 

 

 




