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ₒ ₓ 

Ⱳכꜞfi◓ │⁸ ⅛≈ ⌂ ─ ≈≢№╡⁸ ─ ה ה

╛ ∆═╡⌂≥─ ⌐⅔™≡ ⌂ ≢№╢⁹↓─√╘⁸Ⱳכꜞfi◓ ⌐

√∫≡│⁸ ─ ⌐ ∂√Ⱳכꜞfi◓◖▪╩ ⇔⁸◖▪─ ╩ ℮≤≤╙⌐ ⁸
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◓fiꜞכⱲ▪◖ꜟכ○ ⁸ Ⱳכꜞfi◓ ⁸ ∆═╡Ⱳכꜞ

fi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ┘ ∆═╡Ⱳכꜞfi◓ ≤∆
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⇔⁸Ⱳכꜞfi◓ ─ ⅜ ⌂╙─╩™℮⁹ 

(7) ⱡfi◖▪Ⱳכꜞfi◓ 

◘fiⱪꜞfi◓⁸ ⁸ ⌂≥ ─ ─ ⁸ ┘ ╩ ≤

⇔≡ ∆╢ ≢⁸◖▪╩ ⇔⌂™Ⱳכꜞfi◓⁹ 

(8) Ⱳכꜞfi◓  

Ⱳכꜞfi◓ ┘ ⁸ ≢ ╠⅛⌐⌂∫√ ⌂≥╩ ⌐≤╡╕≤╘⁸

⇔√╙─ JIS A 0206 1)⌐╟╢ ⁹ 
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(12) Ⱳכꜞfi◓◖▪  

Ⱳכꜞfi◓◖▪╩ 1 ↔≤⌐ ⇔√ ╩◖fiⱧꜙכ♃ ≢≈⌂⅞ ╦∑⁸ ⅛╠ ╕
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ₒ ₓ 

(1) Ⱳכꜞfi◓ 

Ⱳכꜞfi◓≤│⁸ ╩ ™≡ ⌐ ∆╢↓≤≢№╢⁹Ⱳכꜞfi◓─ ⌐│⁸

╛ ─ ⁸ ⁸ ⌐ ∆╢√╘─ ⁸ ─╒⅛◓ꜝ►fi♪▪fi◌כ

⁸◓ꜝ►♅fi◓ ⌂≥─ ⌂≥ ₁─╙─⅜№╢⁹ 

(2) Ⱳכꜞfi◓◖▪ 

Ⱳכꜞfi◓◖▪≤│⁸Ⱳכꜞfi◓⌐╟∫≡ ╠╣√ ─ ─↓≤≢№╢⁹√∞⇔⁸
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╙№╢⁹Ⱳכꜞfi◓◖▪╩ ∆╢↓≤≢ ≢ ⌂ ─ ⅜ ≤⌂╡⁸
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⅜⁸ ה ─ ⌐│⁸ ≤ ≤─ ⌐ ⌂ │⌂™⁹ 

(4) Ⱳכꜞfi◓ 

Ⱳכꜞfi◓│⁸Ⱳכꜞfi◓─℮∟⁸ ─ ₁─ ⁸™╦╝╢ ⌂≥╩

─ ≤⇔√╙─≢№╢⁹ ⌂≥⌐│⁸ ⁸ ─ ⁸ ─ ⁸

⁸ ⁸ ⁸ ⌂≥⅜ ╕╣╢⁹ 
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≤⇔√╙─≢№╢⁹ 
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ה ─ ╩ ⌐ ∆╢↓≤╩ ≤⇔√Ⱳכꜞfi◓≢⁸ ⇔√◖▪╛

─ ╩◖▪ ⌐ ╘⁸◖▪ ⌐╟╡ ⌂ ╩ ⇔⁸Ⱳכꜞfi◓ ─

⅜ ⌂╙─╩™℮⁹ 

⌂⅔⁸ ╩ ∆╢ ⌐⅔™≡╙⁸ ⇔√◖▪╛ ─ ╩ ™╢

↓≤⌐╟╡⁸ ה ─ ╩ ⌐ ∆╢↓≤⅜ fiꜞכⱲ▪◖ꜟכ○⁸╘√╢№≢

◓⌐ ╘╢╙─≤∆╢⁹ 

(7) ⱡfi◖▪Ⱳכꜞfi◓ 

◘fiⱪꜞfi◓⁸ ⁸ ⌂≥ ─ ─ ⁸ ┘ ╩ ≤

⇔≡ ∆╢ ≢⁸◖▪╩ ⇔⌂™Ⱳכꜞfi◓⁹ⱡfi◖▪Ⱳכꜞfi◓≢│⁸ ⌂ ה
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5 

─ ╩ ∆╢↓≤⅜ ≢№╡⁸Ⱳכꜞfi◓ ─ ≤∆╢─│ ⇔™↓≤⅛

│≥◓fiꜞכⱲ▪◖ꜟכ○⁸╠ ∆╢⁹ 

(8) Ⱳכꜞfi◓  

Ⱳכꜞfi◓ │⁸JIS A 0206 1)⌐╟╣┌⁸₈Ⱳכꜞfi◓ ┘ ⁸ ≢ ╠⅛⌐⌂∫

√ ⌂≥╩ ⌐≤╡╕≤╘⁸ ⇔√╙─₉≤ ↕╣≡™╢⁹Ⱳכꜞfi◓⌐

╟∫≡ ╠╣√ ⌂≥⌐│⁸ Ⱳכꜞfi◓◖▪ ⅛╠ ╠╣╢ ╛

⌂≥ ⁸Ⱳכꜞfi◓ ╩ ⇔√ ⁸ ╛ ⌂≥ ─

┘⌐Ⱳכꜞfi◓◖▪⌐≈™≡ ⇔√ ─ ⁸Ⱳכꜞfi◓─ ⅜ ╕

╣╢⁹Ⱳכꜞfi◓ ⌐ ∆╢ │⁸ Ⱳכꜞfi◓⁸ Ⱳכꜞfi◓⁸ ∆═╡Ⱳכꜞ

fi◓⌐╟∫≡ ⌂╡⁸↕╠⌐ Ⱳכꜞfi◓ ┘ ∆═╡Ⱳכꜞfi◓≢│⁸Ⱳכꜞfi◓─

⅜ ⌂ ─ ◓fiꜞכⱲ▪◖ꜟכ○ ≢№╢⅛⁸ ⌐╟╢ ≢

№╢⅛⌐╟∫≡ ⌂╢⁹ 

Ⱳכꜞfi◓ │⁸ ≡⇔≥♃כ♦ ↕╣╢≤≤╙⌐⁸ ⁸ ↕╣≡™╢⁹ 

(9)  

≤│⁸ ⇔√ ⅛╠ ↕╣╢ ⌐≈™≡⁸ ⌐ ≠⅝

↕╣√ ⌐ ╩ ╖ ╦∑√ ≢№╢⁹JIS A 0206₈

⌐ ™╢ ⁸ ⁸ ⁸ ┘ ה ─ ♪כ◖≥ ₉1)≢│⁸

│⁸₈ ⌐ ≠⅝ ↕╣√ ה ⌐ ה ─ ⁸ ⁸ ⌂

≥ ╩ ╖ ╦∑√ ⁸ ┘ ─ ₉≤ ↕╣⁸ JIS ≢│⁸₈

⌐│⁸ ╕√│ ─ ╩ ∆ ╩ ™╢₉≤↕╣≡™╢⁹↕╠⌐⁸ JIS ≢│

⌐│⁸ ⁸ ─ ╩ ∆ ─ ⌐ ╩⅔™≡ ∆╢↓≤⅜≢⅝╢

≤↕╣≡™╢⁹ 

(10)  

│⁸ ─ ₁─ ⌂≥⌐≈™≡⁸ ⌂≥⌐╟∫≡ ↕╣√

≢№╢⁹JIS A 1204₈ ─ ₉2)⌂≥─ ⌐ ≠⅛⌂™ ⌐│⁸ │ ⌐

⁸ ≢─ ─ ⌂≥⌐╟╢⁹ 

(11) Ⱳכꜞfi◓◖▪  

Ⱳכꜞfi◓◖▪ │⁸♦☺♃ꜟ◌ⱷꜝ╩ ™≡◖▪ ⌐ ↕╣√Ⱳכꜞfi◓◖▪╩ 1 ↔

≤⌐ ⇔√ ≢№╢⁹⌂⅔⁸♦☺♃ꜟ◌ⱷꜝ≢ ↕╣√╙─│ ₈ ₉≤ ┬═⅝≢

№╢⅜⁸ ─ ≢│ ⌐♦☺♃ꜟ◌ⱷꜝ≢ ↕╣√╙─╙₈Ⱳכꜞfi◓◖▪ ₉

≤ ┌╣≡™╢↓≤⅛╠⁸ ≢│⁸₈ ₉≢│⌂ↄ₈ ₉≤ ∆╢⁹ ∂ↄ₈ ₉╙

₈ ₉≤ ∆╢⁹√∞⇔₈ ₉│⁸∕─╕╕─ ≤∆╢⁹ 

(12) Ⱳכꜞfi◓◖▪  

Ⱳכꜞfi◓◖▪ │⁸Ⱳכꜞfi◓◖▪╩ 1 ↔≤⌐ ⇔√ ╩◖fiⱧꜙכ♃ ≢≈

⌂⅞ ╦∑⁸ ⅛╠ ╕≢─ ╕√│ ╩ ↕∑√╙─≢№╢⁹ ⇔√Ⱳכꜞ
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fi◓◖▪─ ╩ ∆╢─⌐ ™╢⁹ 

Ⱳכꜞfi◓◖▪ │⁸ ≡⇔≥♃כ♦ ↕╣╢≤≤╙⌐⁸ ⌐ ⁸

↕╣╢↓≤╩ ⇔≡™╢⁹ 

 

 

 

 

1) JIS A 0206 (2013) ⌐ ™╢ ⁸ ⁸ ⁸ ┘ ה ─

♪כ◖≥ ⁸36p. 

2) JIS A 1204 (2020) ─ ⁸33p. 
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2   

1  

│⁸ 2- 1⌐ ∆╙─╩ ≤⇔⁸∕─ │ ─≤⅔╡≤∆╢⁹ 

 

2- 1  

ₒ ₓ 

│⁸ Ⱳכꜞfi◓⁸ Ⱳכꜞfi◓ ▪◖ꜟכ○ ⁸ Ⱳכꜞfi◓

⁸ ∆═╡Ⱳכꜞfi◓ ▪◖ꜟכ○ ┘ ∆═╡Ⱳכꜞfi◓ ⌐≈™≡

≤∆╢⁹ 

 

2  

│⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌐ ↕╣≡™╢ ⌂ ╩ ∑∏⌐ ∆╢⁹ 

1  10 ủủ ∆═╡  

2  10 ủủ♄ⱶ  

 

3 ╕√│  

╕√│ │⁸ ╕√│ ╩ ∆╢⁹ 

ₒ ₓ 

∞↑≢│⁸ ⁸ ⅜ ≢№╢↓≤⅜ ™─≢⁸ ⁸ ╩

∆╢⁹ 

1  ủủ ẽẽ ỏỏ♄ⱶ  

2  ủủ ∆═╡  

3  ủủ ∆═╡  

 

4 ┘  

┘ │⁸ ─ ┘ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ 2- 1⅛╠ ⇔≡ ∆╢⁹ │⁸ 2- 2⅛╠ ⇔≡ ∆╢⁹
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│ √╢ ╩ ∆╢⁹ 

2- 1  

  

2- 2  

 

1

2

3

4

5

6

7

8

9

10 ה

11

12

13

14

15

16

17 ה

19 ♄ⱶ

99 ∕─

18

1

2 ( ה )

3

4 ♩fiⱠꜟה

5 ה

6 ♄ⱶה

7

8

9

10

11 ה ─╡

12 ה ≡ ─╡

13 ה╡═∆

14

15

16

17

18

19

20 ( )

22

99 ∕─

21
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5 Ⱳכꜞfi◓  

Ⱳכꜞfi◓ │⁸ ⌐⅔↑╢ ⌐╟∫≡ ⌐ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ │⁸ ⁸ ⁸ ⁸╕√│ ↔≤─ ⌐╟∫≡ ⌐

∆╢⁹ ⌐ ─№╢ ≢│⁸∕╣╕≢─ ⌐ ℮⁹ 

1 B 1⁸ B  הההה2

2 BR 1⁸ BR  הההה2

3 BL 1⁸ BL  הההה2

4 Kanda -B-1⁸ Kanda -B-2הההה 

5 H26-B-1⁸ H26-B-2הההה 

 

6  

│⁸Ⱳכꜞfi◓ ─ ⌐≈™≡ ⁸ ⁸ ⁸ ⁸ ╩

∆╢≤≤╙⌐⁸ ∆═╡Ⱳכꜞfi◓─ │⁸ ∆═╡Ⱪ꜡♇◒ ╩ ⅝≢ ∆╢⁹ 

ₒ ₓ 

│⁸Ⱳכꜞfi◓ ─ ╩ ╕≢ ∆╢⁹ 

∆═╡ ─ ⁸ ∆═╡ │™ↄ≈⅛─Ⱪ꜡♇◒⌐ ↑╠╣╢↓≤⅜ ™↓≤⅛╠⁸Ⱳ

╩◓fiꜞכ ⇔√ ─Ⱪ꜡♇◒ ⅜ ⅛╢╟℮⌐⁸ ⅝≢Ⱪ꜡♇◒ ╩ ∆╢⁹Ⱪ꜡

♇◒ ─ ⌐╟╡⁸ Ⱪ꜡♇◒↔≤─ ─ ⅜ ⌐⌂╢⁹ 

 

7 ┘  

┘ │⁸Ⱳכꜞfi◓ ─ ┘ ╩ ∆╢⁹ 

ₒ ₓ 

┘ │⁸ ≤⇔≡ ─ ⁸ ⁸ ≢ ∆╢⁹ ⌐≈™≡│⁸

┘ ⌐ ∂≡⁸ ╩ 0⅛╠ 4 ≢ ∆╢⁹ ╖ ╡ ⅜ 0 ╕≢ ─

│ 0 ⁸ ╖ ╡ ⅜ 4 4 ─ │ 4 ≢ ∆╢⁹  

┘ ─ │⁸ ⁸ ╖ ╡⁸ GPS◦☻♥ⱶ⌐╟╢ ⌂≥⅜

→╠╣╢⁹ 

1/2.5 ─ ╩ ≤⇔≡⁸ ╖ ╡─ ─ ─ ⅎ ╩ ⌐ ∆⁹ │

⌐ ↄ⁸ ≤ ≢│ 1 √╡─ ↕⅜ ⌂╢⅜⁸ ≢│ 1/2.5 ─

≢ ─ 1 ⅜ 1.23mm⁸ ─ 1 ⅜ 1.01mm ⌐ ∆╢⁹⇔√⅜∫≡⁸1/2.5

≢ 1mm ≢ ╩ ⇔√ ⌐│⁸ ה │∕╣∙╣ 0.99 ⁸0.81 ≤⌂╡⁸

─ ╕≢─ ⇔⅛ ≢⅝⌂™⁹⇔√⅜∫≡⁸ ה │⁸ ╕≢ ∆╢↓≤⌐

⌂╢⁹ 
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8  

│⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌐ ↕╣≡™╢ ⌂ ╩ ∑∏⌐ ∆╢⁹ 

ủủ ủủ ủủủ  

 

9  

│⁸Ⱳכꜞfi◓ ─ ⅛╠ ╕≢─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ≢│⌂ↄ⁸Ⱳכꜞfi◓ ─ ⁸ ╩ ∆╢⁹ 

 

10  

⇔√ ╩ ∆╢⁹ 

ₒ ₓ 

⇔√ ⌐ ╦∑≡⁸ 2- 3⌐ ∆ ╩ ∆╢⁹ 

 

2- 3  

 

 

11 ┘Ⱳכꜞfi◓ ⌂≥ 

┘Ⱳכꜞfi◓ │⁸ ┘Ⱳכꜞfi◓ ⌂≥≤⇔≡⁸

⁸ ⁸◖▪ ⁸Ⱳכꜞfi◓ ─℮∟⁸ ─Ⱳכꜞfi◓ ⌐ ╦∫√

╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌂ ╩ ∑∏⌐ ∆╢⁹√∞⇔⁸ ⅎ┌⁸ ╩ ≤ ⇔

≡╙╟™⁹ 

Ⱳכꜞfi◓ ⌂≥≤⇔≡ ⁸ ⁸◖▪ ⁸Ⱳכꜞfi◓ ─℮∟⁸

─Ⱳכꜞfi◓ ⌐ ╦∫√ ╩ ∆╢⅜⁸ ₁⅜ ─ ≢№╣┌⁸

╩ ∆╢⁹ 

 

 

 

1

2 JGD2000 JGD2000

3 JGD2011 JGD2011

4 JGD2024 JGD2024
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12  

│⁸ ⌐ ≠⅝ 1/100 ╕≢ ∆╢⁹ 

ₒ ₓ 

─ ⌐ √∫≡│⁸ ╩ ∆╢⁹ │⁸T.P. כ♩

ꜟכⱭכꜛ◐ ╩ ∆╢↓≤⅜ ≢№╢⁹ ─ ⅜ ╘╠╣≡™╢ ≢│⁸T.P.

─ ╩ ⇔≡╙╟™⅜⁸ ∏⁸T.P.⌐ ≠ↄ ╙ ⅝≢ ∆╢⁹ 

2- 4⌐⁸ ⌂ ⌐≈™≡⁸T.P.≤─ ╩ ∆⁹ 

 

2- 4 ⌂

 

 

13  

│⁸ ⇔√Ⱳכꜞfi◓─ ╩ 1/100m ╕≢ ∆╢⁹ 

ₒ ₓ 

│⁸ ╩ ∆╢⁹⌂⅔⁸ ╩ ∫√ ⌐│⁸ ≢─

⌐╟╢ │⁸ ⌐ ─◓fiꜞכⱲ▪◖ꜟכ○⁸√╕⁹™⌂╘ ─ ╡⌐

≈™≡╙ ⌐ ╘⌂™⁹ 

 

14  

│⁸Ⱳכꜞfi◓─ ─ ⅜ ≤⌂∆ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌐⅔↑╢Ⱳכꜞfi◓─ ─ ⅜ ≤⌂∆ ╩ ⇔⁸

╩ 0 ⁸ ╩ 180 ≤∆╢⁹ ╩ 0 ≤⇔⌂™↓≤⌐ ∆╢⁹ 

╡ ╩ ∫√≤⅝│⁸∕─ ╩ ─ Ⱳכꜞfi◓ ⁸ Ⱳכꜞfi◓

◓fiꜞכⱲ▪◖ꜟכ○ ⁸ ∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ─

(1)⁸ (2)⁸ (3)─™∏╣⅛─ ⌐ ∆╢⁹ 

Ɑכꜟ
     

≤─  (m)
  

A.P. ▪ꜝ◌꞉Ɑכꜟ
⁸ ⁸
⁸

-1.1344

Y.P. ◄♪●꞉Ɑכꜟ ⁸ -0.8402

O.P. ○○◘◌Ɑכꜟ ⁸ -1.3

K.P. ◐♃◌ⱵⱭכꜟ -0.8745

S.P. ◦○●ⱴⱭכꜟ ⁸ -0.0873

O.P. ○⸗ⱡⱭכꜟ ±0.0000 ─O.P.≤ ⌂╢

N.P. ♫◗ꜘⱭכꜟ -1.412

A.P. ▪꞉Ɑכꜟ -0.8333 ─A.P.≤ ⌂╢

T.P. ꜟכⱭכꜛ◐כ♩ ±0.0000
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2- 2 Ⱳכꜞfi◓─ ─  

 

15  

│⁸ ╘ ┘ Ⱳכꜞfi◓─ ⌐⁸Ⱳכꜞfi◓─ ─ ⌐≈™≡

⇔⁸ ─ ╩ ⅛╠ ╡ 360° ≢ ∆⁹ 

ₒ ₓ 

│⁸ ╘ ┘ Ⱳכꜞfi◓─ ⌐⁸Ⱳכꜞfi◓─ ─ ⌐≈™≡⁸

⌐⅔↑╢ ╩ ⇔⁸ ⅛╠ ╡ ╡ ─ ≢ ∆╢⁹ 

╡ ╩ ∫√≤⅝│⁸∕─ ╩ ─ Ⱳכꜞfi◓ ⁸ Ⱳכꜞfi◓

◓fiꜞכⱲ▪◖ꜟכ○ ⁸ ∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ─

(1)⁸ (2)⁸ (3)─™∏╣⅛─ ⌐ ∆╢⁹ 

 

2- 3 Ⱳכꜞfi◓─ ─  

 

16  

│⁸ ╩ ⌐ ₁5 ─ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ╡ ⌐ ∆╢─≢⁸ ─ ≤⇔≡ ∆╙─≢№╢⁹ 

 

2- 4 ─  

90

 0

 
180

90

 0

 
180

90

 0

 
180

30

150

230

 0

180
 

270
 

90

0

 90

30
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3  Ⱳכꜞfi◓  

1  

Ⱳכꜞfi◓⌐ ™╢ │⁸ 3- 1⌐ ∆╙─╩ ≤⇔⁸∕─ │⁸ ─

≤⅔╡≤∆╢⁹ 

 

3- 1 Ⱳכꜞfi◓  

ₒ ₓ 

Ⱳכꜞfi◓ ─ │ 3- 1⌐ ∆╙─╩ ≤⇔⁸ ⁸ ⁸ ⁸

⌐ ∆╢ ⁸ ⁸ ─ ⁸ ─ ⁸ ⌐ ∆

╢ ⁸◖▪ ⁸ ╣ ─ ⁸ ⁸◖▪ ⌂≥⌐ ∆╢ ◖▪ ⁸

◖▪ ⁸RQD ┘ ⌐ ∆╢ ⁸ ┘ ≢ ∆═⅝

⁸ ⌐ ∆╢ ⁸ ┘ ⌐ ∆╢ 1 3 ┘

⌐ ∆╢ ⅛╠ ∆╢╙─≤∆╢⁹∕╣∙╣─ │ ⌐ ∆≤⅔╡≢№╢⁹ 

⌂⅔⁸↓↓≢ ™≡™╢ ┘ │ ≢№╡⁸Ⱳכꜞfi◓ ─ ⌂≥⌐╟∫≡⁸

⇔≡╙╟™⁹ 

 

2  

│⁸ ╩ ⌐⁸1 ↔≤⌐ ∆╢⁹ ⌐≈™≡╙ ╩ ≤∆╢⁹ ≢

─ ─ │ 1/100╩ ≤∆╢⁹ 

 

3  

│⁸ ⌂≥─ ↔≤⌐∕─ ╩ ∆╢⁹ ╘Ⱳכꜞfi◓⌐≈™≡

╙ ╩ ╘ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸◖▪ ⁸ ╣ ─ ⁸

⁸ ─ ┘ ─ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙

∆╢⁹ │ ╩ ≤⇔⁸1/100m ╕≢ ∆╢⁹ ─ ⌐ √∫≡│⁸

╩ ∆╢⁹ ⌐≈™≡│⁸₈ 2  ₉─₈11 ₉╩ ─↓≤⁹ 
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4  

│⁸ ⌂≥─ ↔≤⌐∕─ ⅛╠─ ╩╙≤⌐ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸◖▪ ⁸ ╣ ─ ⁸

⁸ ─ ┘ ─ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙

∆╢⁹ │⁸1/100m ╕≢ ∆╢⁹ 

 

5 ( )  

( )│⁸ ⌂≥╩ ≢ ∆╢⁹ 

ₒ ₓ 

─ │⁸ ⁸ ≤ ≤─ ∑⁸ ≤

≤─ ∑⌂≥⌐╟∫≡ 3- 1 3- 9╩ ≤⇔≡ ∆╢⅜⁸ ─ ⌐ ∂≡ ⌐

⇔≡╙╟™⁹ ─ ╩ ╢↓≤⅜⌂™╟℮⌐∆╢√╘⁸ ⌐ ∂≡ Gr⁸

Ss⌂≥ ╩ ↑╢⁹⌂⅔⁸ 3- 1 3- 8─ │₉♪כ◖₈─ JI S A 02061)⌐ ♪כ◖╢™≡╣↕

≢№╢⁹ 

⌂⅔⁸ ⌂≥⌐≈™≡│⁸ Ⱳכꜞfi◓ ⌐⅔↑╢₈5 ₉

⌐ ℮╙─≤∆╢⁹ 

Ⱳכꜞfi◓ ╕√│ ⌐⁸ ─ ┘ ─ ╩ ↑╢⁹

⌐│⁸ ─╒⅛ ⁸ ⁸ ⁸ ה ╩

∆╢≤╟™⁹ 

 

3- 1 ⌂ ─ ≤ ה ─  

    ♪כ◖ 

 111101002 Cg 

 

 

 111102002 Br  

 

 

 111111002  
 ⁸ │ ╩

≤∆╢ 

 111121002    

 111131002    

 111141002    

 111200002 Ss 

 

 

 111210002  
 ⁸ │ ╩

≤∆╢ 

 111220002    

 111230002    

 111240002    

 111250002    
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    ♪כ◖ 

 111300002 Ms 

 

 

 111300012 Sh 

 

 

◦ꜟ♩  111400002 Slt  

 

 

 111500002    

 112190002    

 112220002    

 112230002    

◦ꜟ♩  113170002    

꞉♇◔ 114200002 Wk  

 

 

 121005002    

 121100002 Ls 

 

 

♪꜡ⱴ▬♩ 121500002 Do 

 

 

Cht 131000002 ♩כꜗ♅  

 

 

 171120002    

 172300002 Co 

 

 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 2 ⌂ ─ ≤ ה ─  

    ♪כ◖ 

 111000000 Tl  

 

 

 121000000 Afd  

 

 

 126100000 Rd 

 

 

 126200000    

 126300000 Fpd 

 

 

 127000000    

 128000000 Ld  

 

 

∆═╡  100061000    

 100063000 Df 

 

 

 100064000 Mf 

 

 

    ⱦ♄▬♩ 100067000כ♃
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    ♪כ◖ 

 100000400 Tr  

 

 

◖fiⱪ꜠♇◒☻ 100000003    

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 3 ⌂ ─ ≤ ה ─  

    ♪כ◖ 

⅛╪╠╪  219111000 Pe 

 

 

♄♫▬♩ 219111100 Du 

 

 

 219112000 Pyx 

 

 

 219113000 Hnb  

 

 

 219122200 Gr  

 

 

 219122500 Gd 

 

 

ꜟ♫כ♩  219122600 Tn 

 

 

 219123500 Sy 

 

 

 219124400 Qd 

 

 

 219124500 Di  

 

 

╣™  219125500 Gb 

 

 

♪꜠ꜝ▬♩ 219125503 Dl 

 

 

 221112000 Ry 

 

 

♦▬◘▬♩ 221121000 Da 

 

 

 221135000 Trc  

 

 

 221141000 An 

 

 

 221151000 Ba 

 

 

ⱨ◊ⱡꜝ▬♩ 221161000 Pho 
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    ♪כ◖ 

ⱬ▬◘♫▬♩ 221174000 Bn 

 

 

 221225300 Trb  

 

 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 4 ⌂ ─ ≤ ה ─  

    ♪כ◖ 

 221010400 Lp 

 

 

 221010500 Vbl  

 

 

 221016500 Vbn 

 

 

 210020000 Vcr  

 

 

 210020600 Vb 

 

 

 220020000 Pcr 

 

 

▪◓ꜟ♅Ⱡ220035000 ♩כ Agt  

 

 

▪◓꜡ⱷ꜠220006000 ♩כ Agm 

 

 

 221020300 Tf  

 

 

 221024300 Pt f 

 

 

☻◖ꜞ▪  221025300 Stf  

 

 

 222020400 Lt  

 

 

 221020400 Lp  

 

 

 222020600 Tb 

 

 

 221030300 Wtf 

 

 

 231020100    

◦ꜟ♩  231020200    

 231020300    

 210000000 Vc 
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    ♪כ◖ 

 221100010 Pyfa 

 

 

 221100310 Afa 

 

 

 221104410 Pfa 

 

 

☻◖ꜞ▪  221105410 Sfa 

 

 

 222100030 Pyf 

 

 

 222100330 Afl  

 

 

 222104030 Pfl  

 

 

☻◖ꜞ▪  222105030 Sfl  

 

 

 240000000  
 ⁸ │ ─

╩ ≤∆╢ 

Ɽⱱ▬ⱱ▬  240100010 Plv  

 

 

▪▪  240100020 Alv  

 

 

◒ꜞfi◌240100025 כ Cln  

 

 

Ⱪ꜡♇◒  240100030 Blv  

 

 

 240100031  
 ⁸ │ ─

╩ ≤∆╢ 

ⱶ 240100034 Lvdכ♪  

 

 

 240100035 Fbr  

 

 

 240200013 Plv  

 

 

Ɫ▬▪꜡◒ꜝ☻♃▬♩ 240210035 Hyc 

 

 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 5 ⌂ ─ ≤ ה ─  

    ♪כ◖ 

 311010000    

 311020000 Gn 

 

 

◓ꜝⱡⱨ▼ꜟ☻ 311030000    
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    ♪כ◖ 

 312010000 Sl 

 

 

 312020000 Ph 

 

 

ⱱꜟfiⱨ▼ꜟ☻ 312030000 Hr  

 

 

Ⱶ◓ⱴ♃▬♩ 312040000    

 312150000 Qsct 

 

 

 312160000 Bsct 

 

 

 312050000 Gsct 

 

 

 312060000 Amp  

 

 

◄◒꜡☺ꜗ▬♩ 312070000    

◓ꜝ♬ꜙꜝ▬♩ 312080000    

 312090000    

 312110000 Mb 

 

 

 312120000    

 312130000 Sp 

 

 

☻◌ꜟfi 312140000    

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 6 ⌂ ─  

    ♪כ◖ 

 310000000    

 311000000    

 312000000    

 313000000    

 320000000    

 321000000    

 321100000    

 321200000    

☻ꜝⱩ  321300000    

 322000000    

 323000000    

 P/T  300010000    

 P/T  300020000    

 P/T  300030000    

╠╪∑╪ ( ) 300001000    

fi♁כ꜡ ה  300001100    

╣╪ ה  300001200    

◄◒꜡☺ꜗ▬♩  300002000    

fi♁כ꜡ ♩▬ꜗ☺꜡◒◄ה  300002100    

╣╪ ♩▬ꜗ☺꜡◒◄ה  300002200    
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    ♪כ◖ 

♩▬ꜗ☺꜡◒◄ה  300002300    

♩▬ꜗ☺꜡◒◄ה  300002400    

 300003000    

 300004000    

▪ꜟⱣ▬♩ה ╣╪ ה  300004100    

◓ꜝ♬ꜙꜝ▬♩  300005000    

ⱱꜟfiⱩ꜠fi♪ה◓ꜝ♬ꜙꜝ▬♩  300005100    

♩▬ꜝꜙ♬ꜝ◓ה  300005200    

 300006000    

ⱤfiⱭꜞכ ╪∑ⱡ♅◒▪ה  300006100    

┬≥℮ ╪∑ⱡ♅◒▪ה  300006200    

 300007000    

ⱱꜟfiⱨ▼ꜟ☻  300008000    

◘♬♦▫♫▬♩  300009000    

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 7 ∕─ ─ ─ ≤ ה ─  

    ♪כ◖ 

 199100001 Are  

 

 

Ak 199100002 ☻כ◖ꜟ▪  

 

 

◓꜠▬꞉♇◔ 199100003 Gwk  

 

 

 199100004 Arg  

 

 

 299100001   
⁸ │ ─

╩ ≤∆╢ 

 299100002 Qp 

 

 

 299100003 Gp 

 

 

 299100004 Gph 

 

 

▪ⱪꜝ▬♩ 299100005 Ap 

 

 

 299100006   
⁸ │ ─

╩ ≤∆╢ 

 299100007   
⁸ │ ─

╩ ≤∆╢ 

└╪  299100008 Po 

 

 

Ɑ◓ⱴ♃▬♩ 299100009    

 299100010 Fel  

 

 

 299100011    

◦ꜟ♩ 599100001   ⁸ │◦ꜟ
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    ♪כ◖ 

♩╩ ≤∆╢ 

 599100002 Cc 

 

 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- 8 ∕─ ─ ─ ≤ ה ─  

    ♪כ◖ 

 999010001 CV 

 

 

 999010002 HR 

 

 

 999010003 MR 

 

 

 999010004 WR 

 

 

 999010005 WR 

 

 

    ⱶ 999020005כ◦

 999030001   
⁸ │ ─

╩ ≤∆╢ 

 999030002 Qz 

 

 

 999030003 Ze 

 

 

 999030004   
⁸ │ ─

╩ ≤∆╢ 

 999030005 Ca 

 

 

 999040001   
93

⌐╟╢ ─  

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

3- ה 9 ─  

   ( )  

♩▬ꜝ◐♃♪כꜙ◦ 1  
 

2 ⱴ▬꜡♫▬♩  
 

3 ◌♃◒ꜝ◘▬♩  
 

4  
 

ה 5 ∂╡  
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   ( )  

6  
 

7  
 

9 ∕─ ( ╗)   

 

6  

│⁸ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ≤ ≤─ ∑⁸ ≤ ≤─

∑⌂≥⌐╟∫≡ 3- 1 3- 9╩ ≤⇔≡⁸ ∆╢⁹ 

─ │⁸ 3- 1 3- 9─ ה ╩ ≤⇔≡⁸ ⌐ ∂≡

╩ ⇔≡╙ ╦⌂™⁹ ─ │⁸ ╩ ⌂ ⌐ ═╢⁹ 

⌂⅔⁸ ⌂≥⌐≈™≡│⁸ Ⱳכꜞfi◓ ⌐⅔↑╢₈6 ₉⌐ ℮⁹ 

 

7  

│⁸ ╢™ ─ ≢⁸ ≢ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

⌐ ™╢ │⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ₉╩ ≤⇔⁸

│ ─ ∑ ≤⇔≡ 2 ≤∆╢⁹ ─ ∑│ ─ ⌐ ╩ ∆╢

⅜ ≢⁸ ⅜ ─ │⁸ ≤∆╢ ⁹╕√⁸ ⌐ ∂≡₈ ₉ ┘₈ ₉─

╩≈↑╢≤≤╙⌐⁸ ╩ ┘╢≤⅝│₈ ₉─ ╩ ↑╢⁹ ⅜ ⌐ ⌂≤⅝│

₈ ₉─ ╩ ↑╢⁹ ⌂≥ ⌂ ╩ ∆╢≤⅝│⁸ ≤ ─₈ ₉⁸ ⅜ ╡

∂∫≡™╢≤⅝│ ≤ ─₈ ₉≤∆╢⁹ 

↓─╒⅛⁸ │ ⁸ │ ⌂ ╩ ™√╒℮⅜ ⌂≤⅝⌐│⁸∕╣╠╩

™≡╙╟™↓≤≤∆╢⁹ 

 

8 ─  

─ │⁸ ─ ╛ ─ ⌂≥⅛╠ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢↓≤

⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ ─ ╩ ∆╢ ╩ ⇔≡⁸∕╣⌐

≠™≡ ⇔⁸ ≢ ∆╢⁹⌂⅔⁸ ─ ╩₈13 ₉─ ≤∆╢ ⌐│⁸∕

─ ⅛╠ ╩ ⇔≡⅔ↄ ⅜№╢⁹ ⇔√ │⁸ ─ ╕√│ ⌐

≤⇔≡ ∆⁹ 
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─ ╩ ∆╢ ⌐│⁸ ─ ⌐╟╢ ─ 3- 10 ╛ ─ ⌐╟

╢ ⌂≥⅜ ≤⌂╢⁹ 3- 11 3- 13 │ ⌐╟╠⌂™ ─ ─ ⁸ 3- 14 3-

16│⁸∕╣∙╣ ⁸ ⁸ ╩ ≤⇔√ ─ ─ ╩ ⇔≡™╢⁹ ⌐

⅔↑╢ ─ ─ ╩ ∆╢ ⌐│⁸↓╣╠─ ╩ ⌐∆╢≤╟™⁹ 

 

3- 10 ─ ─ ⌐╟╢ ─ ─ ─  

 

 

3- 11 ─ ─ IAEG2 ╩ ⇔⁸  

 

 

3- 12 ─ ─ JGS 38113)⌐  

 

 

─ ─ (%)

0

╦∏⅛⌐ 0⁷~⁷10

⌐ 10⁷~⁷35

⌐ 35⁷~⁷75

⇔ↄ 75⁷

⁷⁷⁷⁷⁷⁷⁷⁷⁷

w1 з ⌂
─ │ ╠╣⌂™⁹ ⌂ ⅜ ⅛⌐ ⇔≡™╢↓≤

⅜№╢⁹

w2 и ╛╛ ⇔√ ≤ ⌐ ╩ ∆ ⅜№╢⁹

w3 й ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w4 к ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w5 л ╘≡ ⇔√
∆═≡─ ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹╙≤╙
≤─ ─ │╒≤╪≥⅜ ⌂╦╣≡™╢⁹

w6 м

∆═≡─ │ ⌐ ⇔≡™╢⁹ ─ ≤ ─ │

↕╣≡™╢⁹ ⅝⌂ ⅜ ⅝≡™╢⅜⁸ ││∫⅝╡≤

⇔≡™╢╦↑≢│⌂™⁹

─

w1 ⌂
⌐│ ⌂≥─ ─ │ ╠╣⌂™⁹ ⌂ ⌐│╦∏⅛⌂

⅜ ╘╠╣╢ ⁹

w2 ╦∏⅛⌐ ╛ ⌐ ⅜ ╘╠╣╢ ⁹

w3 ⅛⌂╡
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w4 ↄ  
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w5 ⌐
│∆═≡ │ ⇔≡ ≤⌂∫≡™╢ ⁹ ─ │╒

≤╪≥ ⇔≡™⌂™⁹

w6     
│∆═≡ ⌐  ⁹ ─ ≤ ─ │ ╣≡ ╘╠╣⌂

™⁹ ⌐ ⅝⌂ ⅜№╢⅜ ─ │ ─ │ ≢│⌂™ ⁹



3  Ⱳכꜞfi◓  

24 

3- 13 ≤ ─ ─ ISO4 ⌐  

 

 

3- 14 ─ ─ ─ ( )  

 

 

Term                 Description

w1 Fresh                  No visible sign of weathering/alteration of the rock material.

w2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

w3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

w4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │╕∫√ↄ⌂™⁹

w2 ≢№╢⁹ ─ ⌐ ⅜№╢⁹ ─ │⌂™⁹

w3
⇔≡™╢⁹ ─ ⅜№╢⁹ ─ ⌂ ⅜

№╢⁹

w4
⇔≡™╢⁹ ⅜ №╢™│ ⅜ ⇔≡™╢⁹ ─
⅜ ⇔≡™╢⁹

w5
⇔≡™╢⁹ ⅔╟┘ ─ ╩ ⅝╒≤╪≥ ⇔ │ ╦╣

≡™╢⁹
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3- 15 ─ ─ ─ ( )  

 

 

3- 16 ─ ─ ─  

 

 

9 ─  

─ │⁸ ─ ─ ⅛╠⁸ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢

↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ 3- 17╕√│ 3- 18─ ─╟℮⌂ ─

─ ╩ ⇔≡⁸ ≢ ∆╢⁹⌂⅔⁸ ─ ╩₈13 ₉─

≤∆╢ ⌐│⁸∕─ ⅛╠ ╩ ⇔≡⅔ↄ ⅜№╢⁹ ⇔√ │⁸ ─

╕√│ ⌐ ≤⇔≡ ∆⁹ 

 

3- 17 ─ ─ ─  

 

 

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │ ↄ⌂™⁹

w2 ≢№╢⁹ ─ │⌂™⅜⁸ ─ ⌐ ⅜№╢⁹

w3
⇔≡™╢⁹ ─ ⅜ ∫≡⅔╡⁸╛╛ ╩ ┘≡™╢⁹ │
⇔≡™╢⁹ ─ ⅜ ⇔≡™╢⁹

w4
⇔≡™╢⁹ │ ⇔ ≤⌂∫≡™╢⁹ ⅜ ⇔≡™

╢⁹ ⅜ ⇔™⁹

w5 ⇔≡™╢⁹ ⅜ ╦╣≡™╢⁹

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹

w2 ≢№╢⁹ ⁸ ⌐∕∫≡ ⅛⌐ ⅜№╡ ╣╛∆™⁹

w3 ⇔≡™╢⁹ ⁸ ⌐∕∫≡ ⇔≡™╢⁹

w4 ⇔≡™╢⁹ ╕≢ ⇔≡™╢⁹Ɫfiⱴכ≢ ⌐ ∑╢⁹

w5 ⇔≡™╢⁹ ⇔⁸ ≢ ⌐ ∆↓≤⅜≢⅝╢⁹

h1 ⌐ ─ ⅜ ╘╠╣⌂™╙─⁹

h2
╩ ⌐ ⇔⁸ ⅜ ™╙─⁹№╢™│

─ ⅜ ™╙─ ≢50 ⁹

h3

≢ ⅜ ╪≢™╢≤ ≢⅝╢⅜⁸ ╩ ╠⅛⌐

⇔⁸ ⅜ ⌂╙─⁹╕√│ ╩ ∆╙─⅔╟┘
⁹

h4
⁸ ⅜ ≢ ↕╣⁸ ╩ ↄ

≥ ↕⌂™╙─⁹
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3- 18 ≤ ─ ─ ISO4 ⌐  

 

 

⌐╟∫≡⸗fi⸗ꜞ꜡♫▬♩⅜ ↕╣≡™╢ │⁸⸗fi⸗ꜞ꜡♫▬♩─ ─ ╩ⱷ

♅꜠fiⱩꜟכ⌐╟╢ ⌐╟∫≡╙ ∆╢↓≤⅜≢⅝⁸∕─ │ 3- 19─≤⅔╡≢№╢⁹ 

 

3- 19 ⸗fi⸗ꜞ꜡♫▬♩╩ ╪∞ ─ⱷ♅꜠fiⱩꜟכ⌐╟╢ ─  

 

 

10  

│⁸Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ↕⅜ ≤ ↕╣╢ ⌐≈™≡─Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸

∆╢⁹ ⌐ √∫≡│⁸ 3- 20╕√│ 3- 21 ↓─ ⌐│⁸ ≤Ⱳכꜞfi◓ⱦ♇♩ ┘

≤─ ╙ ↕╣≡™╢ ─╟℮⌂ ─ ╩ ⇔⁸∕╣⌐ ≠™≡ ⇔⁸

≢ ∆╢⁹⌂⅔⁸ ╩₈13 ₉─ ≤∆╢ ⌐│⁸∕─ ⅛╠ ╩

⇔≡⅔ↄ ⅜№╢⁹╕√⁸ ⇔√ ╩ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹

─ ≤⇔≡⁸ 3- 22 3- 24╩ ∆⁹↓╣╠─ │ ╩ ↕⌂≥⌐╟∫≡ ⇔√

╙─≢№╢⁹ 

 

3- 20 ─ ─  

 

 

Term                 Description

h1 Fresh                  No visible sign of weathering/alteration of the rock material.

h2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

h3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

h4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

─

hm1 ↄ ⇔⌂™⁹

hm2 ⌐ ╩ ∆╢⁹

hm3 ⌐ ╩ ∆╢⁹

hm4 ╩ ∆╢⁹

A ⁸Ɫfiⱴכ≢ ⌐ ╣⌂™⁹

B ⁸Ɫfiⱴכ≢ ⁹

C ⁸Ɫfiⱴכ≢ ⌐ ╣╢⁹

D ⁸Ɫfiⱴכ≢Ⱳ꜡Ⱳ꜡⌐ ↑╢⁹

E ⁸ⱴ◘ ⁸ ⁹
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3- 21 ─ ─  

 

 

3- 22 ↕⌐╟╢ ─ ─ JGS 38113 ⅛╠  

 

 

3- 23 ↕⌐╟╢ ─ ─  

(a) Bieniawski 5)⌐╟╢  

 

(b) IAEG 2) ⌐╟╢  

 

 

A Ɫfiⱴכ≢ ↄ≤ ⁸DB≢2cm/min

B Ɫfiⱴכ≢ ™ ⁸DB≢2 4cm/min

C Ɫfiⱴכ≢ ↄ≤ ⁸ ⌐ ╣╢⁹DB≢3cm/min

D ≢ ≢ ╡ ╣╢⁹MC≢

E ⌐⌂╡╛∆™⁹MC≢

DB ♄▬ꜘ⸗fi♪ⱦ♇♩⁸MC ⱷ♃ꜟ◒ꜝ►fi

─ ↕(MN/m
2
)

A 100

B 100 50

C 50 25

D 25 10

E 10 5

F 5 1

G 1

⁷⁷⁷ ↕ MPa ↕ MPa

A ⌐ ™ very high 200 8

B ™ high 100⁷ ⁷200 4⁷ ⁷8

C medium 50⁷ ⁷100 2⁷ ⁷4

D ™ low 25⁷ ⁷50 1⁷ ⁷2

E ⌐ ™ very low 1⁷ ⁷25 1

⁷⁷⁷ ↕(MPa)

E ™ weak ⁷⁷1.5 15 ⁷⁷⁷NB1

D moderately strong ⁷⁷15 50  ⁷⁷⁷ NB2

C ™ (strong) ⁷⁷50 120

B ⌐ ™ very strong ⁷⁷120 230

A ⌐ ™ extremely strong ⁷⁷230

NB1 1.5MPa ─╙─│ ≤⇔≡ ℮⁹

NB2 50MPa ╩ ⁸ ╩ ≤∆╢⁹

1MPa ԇ 10kgf /cm
2≢
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3- 24 ─ ≤ ↕─ ─ (ISO4)⌐ )  

 

 

11 Ⱳכꜞfi◓◖▪─  

Ⱳכꜞfi◓◖▪─ │⁸ ⌐ ╣ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪─ │⁸ ⌐ ╣ ─ ╩ ⇔⁸ ∆╢⁹ ⌐ √∫≡│⁸ 3- 25

╕√│ 26─╟℮⌂ ─ ╩ ⇔⁸∕╣⌐ ≠™≡ ⇔⁸ ≢ ∆╢⁹⌂⅔⁸Ⱳכ

ꜞfi◓◖▪─ ╩₈13 ₉─ ≤∆╢ ⌐│⁸∕─ ⅛╠ ╩ ⇔≡⅔ↄ

⅜№╢⁹╕√⁸ ⇔√ ╩ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹⌂⅔⁸ 3- 25

─ ─ ─ │⁸ISO 14689-1≤ ∂≢№╢⁹ 

 

3- 25 Ⱳכꜞfi◓◖▪─ ─ ─  

 

 

3- 26 ─ ─ ─ JGS 38113 ⅛╠  

 

Term  Field Identification

 Unconfined compressive

strength

(MPa)

G Extremely weak 
a Indented by thumbnail  less than 1

F
Very weak  

Crumbles under firm blows with point of geological hammer, can be peeled by a

pocket knife

 1 to 5

E
 Weak    

Can be peeled by a pocket knife with difficulty, shallow indentations made by firm

blow with point of geological hammer

 5 to 25

D
 Medium strong

Cannot be scraped or peeled with a pocket knife, specimen can be fractured with

single firm blow of geological hammer

25 to 50

C Strong  Specimen requires more than one blow of geological hammer to fracture it  50 to 100

B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250

A Extremely strong   Specimen can only be chipped with geological hammer greater than 250

a
  Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1

50cm

50 15cm

15 5cm

5cm

I

II

III

IV

V

VI

VII

VIII

─ (mm)

I 2000

II 2000 600

III 600 200

IV 200 60

V 60 20

VI 20
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12 ╣ ─  

╣ ─ │⁸ ╣ ™─ ה ─ ⁸ ╣ ─ ─ ⌂≥╩ ⇔⁸

╩ ∆╢⁹ 

ₒ ₓ 

╣ ─ │⁸ ╣ ™─ ה ─ ⁸ ╣ ─ ─ ⌂≥╩ ⇔⁸ ∆

╢⁹ ⌐ √∫≡│⁸ 3- 27─╟℮⌂ ─ ╩ ⇔⁸∕╣⌐ ≠™≡ ⇔⁸ ≢

∆╢⁹⌂⅔⁸ ╣ ─ ╩₈13 ₉─ ≤∆╢ ⌐│⁸∕─ ⅛╠ ╩

⇔≡⅔ↄ ⅜№╢⁹╕√⁸ ⇔√ ╩ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹ 

 

3- 27 ╣ ─ ─  

 

 

─ ╣ ─ │⁸ 3- 27⌐ ⇔√ ה ─ ─╒⅛⌐⁸ ╣ ─ ≤∕─

─ ⁸ ╣ ─ ↕ ≢ ↕╣╢⁹ISRM ─ ≢│⁸ ─

╣ ─ ╩ 3- 28─╟℮⌐⁸╕√⁸ ≢│ ─ ╩ 3- 29─╟℮⌐

⇔≡™╢⁹ 

 

3- 28 ╣ ─ ─ ─ ISRM6 ╩ ⇔⁸  

 

 

╣

a ⇔≡™╢⁸№╢™│ ⇔≡™╢⅜ ╣ ™─ ה │ ╘╠╣⌂™⁹

b ╣ ™─ ה │ ╘╠╣╢⅜⁸ │╒≤╪≥ ה ⇔≡™⌂™⁹

c ╣ ™─ ⌐ ה ⅜ ╘╠╣ ≤⌂∫≡™╢⁹

d ╣ ≤⇔≡ ≢⅝⌂™ ⁸ ⁸ ◖▪≤⌂∫≡™╢⁹

⁷⁷

a1  0.1mm ⌐⇔∫⅛╡≤⇔√

a2 0.1 ~ 0.25mm ⇔∫⅛╡≤⇔√

a3 0.25 ~ 0.5mm ™√

a4 0.5 ~ 2.5mm ™√

a5 2.5 ~ 10mm ╛╛ ↄ ™√

a6  10mm ↄ ™√

a7 1 ~ 10cm ⌐ ™

a8 10 ~ 100cm ⌐ ™

a9  1m ─

⁷⁷⁷⁷⁷

─

∆⅝╕ ─

─
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3- 29 ╣ ─ ─ ─ JGS 38113 ⌐  

 

 

Ⱳכꜞfi◓◖▪─ │ ⅜ ╣⌂™↓≤⅜ ™─≢⁸◖▪ ⌐ ⇔√ ≢⁸ №

╢™│ ™ ⅛╩ ∆╢⁹ ⌐⁸ ™ ≢ ╣ ─ ⅜ ⅎ╠╣╢ ⌐│∕─

─ ⌐ ∆╢⁹ 

™╦╝╢ ⌂≥─ ╣ ─ │ ⌐ ↕╣╢↓≤⅜ ™⅜⁸ ↕╣√ №

╢™│ ╣ ⌐ ⇔≡™╢ │⁸ ─ ⅝↕⁸ ⁸ ╩ ⇔⁸∕─

╩ ⌐ ∆╢⁹ 

╣ ─ ↕│ 3- 30 ┘ 3- 2⁸ 3- 31⁸ 3- 3╩ ⌐ ⇔⁸ ╩ ∆╢⁹ 

╣ ─ ─ ⌐ ┘ ╕√│ ─ ↕╩ ∆╢ ⌐│⁸ ⅎ┌ 3- 26

≤ 3- 27⁸3- 28 ┘ 3- 29⁸30⁸ 3- 3╩ ╖ ╦∑≡ ∆╢↓≤≤⇔⁸∕╣∙╣─ ╩

∆╢⁹ 

 

3- 30 ─ ↕─ ─ ISRM6 ╩ ⇔⁸  

 

(mm)

a1 0.1

a2 0.1 0.25

a3 0.25 0.5

a4 0.5 2.5

a5 2.5 10

a6 10

כꜞ◗♥◌

r1 ™ │ ⁸ I

r2 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ II

r3 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ III

r4 ™ │ ⁸ IV

r5 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ V

r6 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ VI

r7 ™ │ ⁸ VII

r8 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ VIII

r9 ⁸⁷⁷⁷⁷⁷⁷⁷ⁿ IX
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3- 2 ─ ─כꜞ◗♥◌─↕ IAEG2 ╩  

 

3- 31 ─ ↕─ ─ 3)   

 

 

 

3- 3 ─ ↕─ ─ ISO4 ⌐  
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13  

│⁸ ⁸◖▪ ⁸ ╣ ─ ⁸ ⁸ ⁸◖▪ ⁸ ◖▪ ⁸RQD

⌂≥─ ⅛╠ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

│⁸ ≤╙ ┌╣╢╙─≢⁸ ⁸◖▪ ⁸ ╣ ─ ⁸ ─ ⁸

─ ⁸◖▪ ⁸ ◖▪ ⁸RQD ─ ╩╙≤⌐ ℮⁹ ─ │

≤∆╢ ⌂≥ ⌐╟∫≡ ⌂╢─≢⁸ ⌐ ∂√ ≢ ™⁸ ∆╢⁹

⌐ ™√ ╩ ─ ╕√│ ⌐ ↑≡⅔ↄ⁹⌂⅔⁸ ─ ⌐ √∫≡│⁸

⁸◖▪ ⁸ ╣ ─ ⁸ ─ ⁸ ─ ⁸◖▪ ⁸ ◖▪ ⁸RQD─

╩ ⁸ ≤⇔≡ ∆╢⁹↓╣╠ ─ ╩ ™╢ ⌐│⁸₈15 ₉╕√│₈16 

₉⌐∕─ ⌐≈™≡⁸ ╕√│ ∆╢⁹ 

JGS 3811-2011₈ ─ ₉≢│⁸ ≤∆╢ ⌐╟╠⌂™

─╟℮⌂ ≢ ╩ ∫≡™╢⁹ ╩ ⁸ ⁸ ┘

⌐ ∆╢⁹ ≢│⁸ ─ ↕ 25MN/m 2╩ ≤⇔≡⁸∕╣ ╩

⁸ ╩ ⌐ ∆╢⁹ │⁸ ─ ⌐╟∫≡ ⇔⁸ │

≤ ⌐⁸ │ ⁸ ⁸ ⌐ ∆╢⁹ ┘ │⁸∕╣∙╣─

↔≤⌐⁸ ─ ╩ ⌐ ∆╢ ≈─ ─ ∑⌐╟╢ ≤⁸ ─

⌐╟∫≡ ℮⁹ 3- 32 │ ─ ╕√│ ─ ─ ╩ ⇔√╙─≢№

╢⁹↓─ │⁸ 3- 26─ ─ ≤ 3- 22─ ─ ↕╩ ≤⇔≡™╢⁹↕

╠⌐↓─ ⌐ 3- 12─ ─ ⁸ 3- 29─ ╣ ─ ⁸ 3- 31─ ─ ↕─

╒⅛⁸ ⌐│ ⇔≡™⌂™⅜⁸ ─ ─ ┘ ─ ╩ ╖ ╦∑≡⁸

∆╢↓≤≤⌂∫≡™╢⁹ 

 

3- 32 ─ ─ JGS 38113)⌐  

 

 

⁸ ↔≤─ ⌂ ─ ⌐≈™≡ ═╢⁹ 

♄ⱶ─ ⌐│⁸ ה 7)─ ≤ 8)─ ⅜№╢⁹ ה

─ │⁸ 3- 33─╟℮⌐ ╩₈ ─ ↕₉⁸₈ ╣ ─ ₉ ┘₈ ╣ ─ ₉─

I II III IV V VI

A AI AII AIII AIV AV AVI

B BI BII BIII BIV BV BVI

C CI CII CIII CIV CV CVI

D DI DII DIII DIV DV DVI

E EI EII EIII EIV EV EVI

F FI FII FIII FIV FV FVI

2000 600 200 60 20

5

10

25

50

100

mm

M
N

/
2
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⌐ ↑⁸∕╣╠─ ∑⌐╟∫≡ 3- 34─╟℮⌐ ∆╢╙─≢№╢⁹ 3- 34≢

│⁸₈ ₉⅜ ⌐ √╢╙─≢№╢⁹ ─♄ⱶ≢│⁸╒≤╪≥─♄ⱶ≢↓─

ה 7)─ ≢ ⅜ ╦╣≡™╢⁹ ⌐⁸ ⅜ ↕╣√ 61 │⁸

3- 20─ ─ ⁸ 3- 25─Ⱳכꜞfi◓◖▪ ─ ┘ 3- 27─ ╣ ─

─ ∑≢ ⅜ ↕╣≡™╢♄ⱶ⅜ ™ 9)⁹ 3- 35│ 3- 20⁸ 3- 25 ┘ 3-

27─ ∑⌐╟∫≡≥─╟℮⌂ ⅜⌂↕╣≡™╢⅛╩ ─♄ⱶ⌐≈™≡ ⇔⁸ ≢

№∫√ ╩ ⇔√╙─≢№╢ 10)⁹⌂⅔⁸ ─( ) ─ │⁸∕─ ∑⌐⅔↑╢ ∑╪

─ ⅛╠ ≤ ╦╣╢ ╩ ⇔√╙─⁸ ⅝─ │⁸ ╒⅛ 10)⌐╟∫≡─╖

↕╣≡™╢ ≢№╢⁹ 

3- 36│ 8)⌐╟╢ ╩ ⇔√╙─≢№╢⁹ ─₈ ₉⅜ ╩ ⇔≡™╢⁹ ─

╟℮⌐ ─ │⁸ ⌐ ─ ─ ⌐ ⇔≡ ⅜ ╦╣≡™╢⁹ 

 

3- 33 ─ ↕⁸ ╣ ─ ┘ ╣ ─ ─ ♄ⱶ─ ה 7)

⅛╠  

 

 

3- 34 ─ ∑≤ ≤─ ♄ⱶ─ ה 7)⅛╠

 

 

 

3- 35 3- 19⁸ 3- 24 ┘ 3- 26─ ∑≤ ≤─ ♄ⱶ─ 10) 11)  

 

 

A

B

C

I 50cm

II 50cm 15

III 15cm

a

b

c

─ ╦∑

[A] AIa, AIb, BIa, BIb

[B] AIc, AIIa, AIIb, BIc, BIIa, BIIb, CIa

[C] AIIc, CIb, CIc, CIIa, CIIb

[D]

a b c d a b c d a b c d a b c d

I B B CH D CH CH CH(CM) D CM CM CL D CL CL CL(D) D

II CH CH CM(CH) D CH CH(CM) CM D CM CM CL D CL CL CL(D) D

III CH CH CM(CH) D CM CM CM D CM(CL) CL CL D CL(D) CL(D) D D

IV CM(CH) CM(CH) CL(CM) D CM CM CL D CL CL CL(D) D CL(D) D D D

V CM CL(CM) CL D CL CL CL D CL D D D D D D D

↕A ↕B ↕C ↕D
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3- 36 ♄ⱶ ─ 8)⌐  

 

 

3- 37│ ♩fiⱠꜟ⌐⅔↑╢ ─ ≢№╢⁹ ⌐⅔↑╢Ⱳכꜞfi

◓◖▪─ ≤⇔≡│⁸ ─╟℮⌐Ⱳכꜞfi◓◖▪─ ה ↕≤ RQD⅜ ╡ →╠╣≡™╢⁹ 

3- 38 ┘ 3- 39│ ─ ─ ≢№╢⁹ 

 

⁷⁷⁷⁷

A

B
1mm

(1) 

(2) 1 2mm

(1) 

(2) 

(3) 

C

D
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3- 37 ♩fiⱠꜟ─ ─ 12 ⅛╠  

 

 

3- 38 ─Ⱳכꜞfi◓◖▪ ⌐╟╢ ─ 13)  

 

⁸ ⌐╟╢ ─ ─

B

ה ≢ ╕√│⁸
─ ─ ⅜№
╢⁹
ה ⌐╟╢ │⌂™⁹

ה ─ │ ⌐
50cm ⁹

ה ⁸ ─ ⅜
╘╠╣╢⅜♩fiⱠꜟ
⌐ ∆╢ │ ↕™⁹

ה ⌐ ╛
⅜╒≤╪≥╖╠╣⌂

™⁹
ה │ ⌡ ⇔
≡™╢⁹

─▪◖ה │
╩ ∆⁹

─▪◖ה ↕⅜ ⌡10

20cm≢№╢⅜5cm ─

╙─╙╖╠╣╢⁹
RQD│70ה ⁹

CI

ה ≢ ╕√
│⁸ ─ ─
⅜№╢⁹
ה ─ ™
⁹
ה ⌐╟╢ │ ⌂
™⁹

ה ─ │ ⌐
30cm ⁹

ה ⁸ ⅜ ≢⁸
♩fiⱠꜟ ⌐ ╩
ⅎ╢╙─⁹

ה ⌐ ╛ ™
⅜↔ↄ ╖╠

╣╢⁹
ה │ ⌐
⇔≡™╢⅜ │
↕™⁹

5

20cm 5cm

RQD 40 70

CII

ה ≢ ╕√
│⁸ ─ ─
⅜№╢⁹
ה ⌐╟╡
│ ⇔≡™╢⁹
ה ─ ™
⁹
ה ⌐╟╡⁸ ╛╝╢
╖╩ ⌐ ∂╢⁹

ה ─ │ ⌐
20cm ⁹

ה ⁸ ⅜ ≢⁸
♩fiⱠꜟ ⌐ ╩
ⅎ╢╙─⁹

ה ⌐ ╛ ™
⅜ ⌐╖╠

╣╢⁹
ה ⅜ ⇔≡™
╢╙─⅜ ↄ⌂╡⁸
╙ ⅝ↄ⌂╢⁹
ה ─ ™ ╩ ╗
╙─⁹

10cm

5cm

RQD 10 40

DI

DII

─
◖▪─ ⁸RQD

│▪◖ה ≤⌂╤⁹
⌐│⁸ ∂╡
№╢™│ ≤⌂╢╙
─⁹
RQD│10ה ⁹

ה │ ™ ╙№╢⅜⁸ ⌐ ™ ה ╩ ↑√╙─⁹
ה ה ⅜ ⌐ ⌂╙─⁹
ה ─ │ ⌐10cm ≢⁸∕─ ↄ│ ⇔≡™╢⁹

ה ─ ╙ ⅝ↄ ╛ ╩ ╗↓≤⅜ ™⁹
ה ⌂ ╩ ╗╙─⁹
ה ╩ ↄ ∂ⅎ√ ⁸ ⁹
ה ⌐╟╡ ╛╝╢╖⅜ ⇔™⁹

─ ─ ╣ ─ ◖▪─

A

⁷Ɫfiⱴכ≢√√
ↄ≤ D.B≢2cm/

min

≤╙⅔⅔╗ ⌡ ⌂ↄ ⅔⅔╗
⌡20 50cm≢ ⇔

≡™╢

≢⅔⅔╗
⌡30cm ≢⁸ ↕

╣╢

B
⁷Ɫfiⱴכ≢ ™

D.B≢2 4cm /min

⅔⅔╗⌡ ⌂╢╙
⌐ ∫≡

⁷ ╩ ┘╢

╣ 5 15 cm

╩ ≤⇔≡™╢

⇔≡™╢

≢⅔⅔╗⌡

20cm

CH

⁷Ɫfiⱴכ≢√√

ↄ≤ ≢ ≈
ↄ ↕
D.B≢3cm/ min

╣ ⌐∫≡
│

⇔≡™╢

╣

⌐ ╩│↕╗
┼▪◒ꜝ♇◒
╣╛∆™

≢⅔⅔╗⌡

10cm ≢  5cm

─╙─╙ ™
⌂╢╙
─╙─

CM

╛╛ ⁷Ɫfiⱴכ

≢√√ↄ≤ ↄ ╣
╢ ≢ ≈ↄ↓≤№
╡D.B≢

─ ╩ ⅝
│

⅔⅔╗⌡ ⇔≡™╢

╣ ↄ

5cm ⁷ ⇔≡

╩│↕╗

≢ ↑╛∆™

ↄ

≢ ⌐ ↑╛∆
™╙─
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3- 39 ─ ─ 13 ⅛╠ ה  

 

 

14 ◖▪ ⁸ ◖▪ ╕√│  

◖▪ │◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ⁸ ◖▪ ⁸RQD│ 1 ≢─

╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

₁─Ⱳכꜞfi◓◖▪─ ↕│Ⱳכꜞfi◓◖▪─ ≢ ∆╢⁹ 

◖▪ │⁸◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ⌐⁸1 ─ ↕⌐ ∆╢Ⱳכꜞfi

◓◖▪─ ⅜ ↕╣≡™╢╙── ─ ↕─ ≢ ∆⁹◖▪ │⁸ ─ ⁸

⁸ ⁸ ⌐ Ⱳכꜞfi◓─ ◘fiⱪꜝכ─ ⌐╟∫≡ ⌂╢⁹⇔√⅜∫≡⁸◖▪

CL
↔ↄ−™ ≢ ≢

╣ ≈┬╣╢

M.C≢

╕≢ ∆

╢╙ ╩ ⇔

≢ ╢

╣ ⅜ ™⅜

≢

⇔≡™╢

≢ ╩ ⇔

≢ ↑≡

◖▪⌂⇔

≢◖▪ ─╖

≢ ─╙─

D ⌐⌂╡╛∆™

M.C≢

⅔⅔╗⌡ ⌐

╕↕ ⇔≡™

╢ ╦∏⅛⌐ ╩

∆

─√╘◒

ꜝ♇◒⌂⇔

≢◖

▪ ─╙─

⁸
─

╣

◖▪

RQD ─
─ ╣ ≤

 

DL
╕↕

◦ꜟ
♩

0

│╒≤╪≥
⁹

⁹

─ ≢─ ≢
⅔⅔╗⌡ ⁹

⁹

╣ ⅛
50cm ⁹

╣ ⁹

DM
╕↕

0

│ ─◌ꜞ
╩ ⅝╒≤╪≥
⁹ ─ ╩
⅝ ╦╣

╢⁹

≢ ◌ꜞ
─ ╩
∆⁹

⁹
│ ™⁹

╣ ⅛30

50cm ⁹

╣ ⁹

DH Ɫfiⱴכ≢╓╤╓╤⌐
↑╢⁹

0 10

─ ⅜
╠╣
⁹ ─

│ ⁹

≢╟℮╛ↄ
⁹

⌐ ╩
∆⁹ ↄ

⁹

╣ 15 30cm

⁹

CL
Ɫfiⱴכ≢ ⌐ ↑
╢⁹◖▪ ⌐
™⁹

0 25

─ │
╘╠╣╢⅜ ◌ꜞ
─ │ ╡
╘╠╣⌂™⁹
│ ⁹

≢ ↑
╢⁹ │ ™

⁹

╣ 5 50cm

⁹
╣  ╡╞

℮⁹

CM
Ɫfiⱴ כ≢

╣ ╩ ∆╢⁹◖
▪ ╛╛ ™⁹

◖▪ 5cm 0 50 ─ ╗⁹
Ɫfiⱴכ≢ ↄ√√

™≡ ╣╢⁹

 ╣ 5 15cm

⁹
⌐ ∫≡

╩│↕╗⁹

CH
Ɫfiⱴכ≢
╩ ∆╢⁹◖▪
╠⅛⁹

◖▪ 5

15cm

25 75
⁹

│ ⁹

╣ 5 30cm

⁹
⌐ ∫≡ ™

╩│↕╗⁹

Ⱳכꜞfi◓◖▪  
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│◘fiⱪꜝכ─ ⁸ ⌐ ⅝ↄ ↕╣╢↓≤⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

◖▪ │⁸↓↓≢│≤╡№ⅎ∏ 1 ↔≤─ ◖▪ ≤⇔√⅜⁸↓╣│◖▪ ⌐◖

▪╩ ∆╢√╘≢⁸1 √╡─ ◖▪ ≢╙╟™⁹ 

RQD │ ─ ╩ ∆ ≢⁸ √╡─ 10cm ─ ↕─Ⱳכꜞfi◓◖▪─

─ ≢ ∆╢ 3- 4 ⁹ ⌐ ≤⇔≡ 1m ↔≤─ RQD ╩ ╘╢⅜⁸↓╣│ ◖

▪ ≤ ⌐◖▪ ─ ╩ ⇔√╙─≢№╡⁸ √╡─ RQD ≢ ∆╢↓

≤╙№╢⁹ 3- 40│ RQD ≤ ─ ≤─ ╩ ⇔√╙─≢№╢⁹ 

╕√ ─ ≢│⁸10cm ─Ⱳכꜞfi◓◖▪│ ∆⅞╢≤™℮ ╙№╡⁸5cm ─

◖▪ RQDn ╩ ╘╢ ╛ 1m ↔≤№╢™│ 1 ↔≤⌐ ╠∏⁸◖▪ ⅜ ⅝ↄ

∆╢↔≤⌐ ╘╢ ╙ ╖╠╣≡™╢⁹↓╣╠─ ╩ ∫√ │ ∏ ╩ ⇔≡⅔

ↄ ⅜№╢⁹ 

 

3- 4 RQD─ ╘ Deere and Deere14 ╩ ⌐  

 

3- 40 RQD≤ ≤─ ( Deere 15)╩  

 

 

15  

│⁸∕─ ⁸ ∆═⅝ ⅜№╣┌ ∆╢⁹ 

ₒ ₓ 

│⁸↓╣╕≢⌐Ⱳכꜞfi◓◖▪⌐≈™≡ ⇔≡⅝√ ⌐ ∆╢ ⅜№╣┌∕

╣⌐≈™≡ ∆╢⁹ ⅜ ∆╣┌⁸ ─ ╩ ⇔≡ ↑╢⁹ ∆╢ ⅜⌂↑╣┌⁸

│ ⇔≡ ™⁹ 

RQD (%) ─

0 25 ⌐ ™ (very poor)

25 50 ™ poor

50 75 ⁷(fair)

75 90 ™⁷(good)

90 100 ⌐ ™ (excellent)
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16  

│⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢⅝⌂⅛∫√ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ╩ ™⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢

⅝⌂⅛∫√ ─╟℮⌂ ⌐≈™≡ ╩ ⇔≡ ∆╢⁹ 

ᵑ ⁸ ─ ⁸ ⁸  

ᵒ ⁸ ⁸ ╛ ⌂≥ ⁸ ⁸ ⁸ ⌂≥─

⌂  

ᵓ ה ⌂≥─ ⁸ ⁸ ─ ⁸ ⁸ ⁸

⁸ ⁸ ─ ⁸ ⁸ ⁸ ⌂≥ 

ᵔ ⁸ ⁸┼⅝ ⁸ ⁸∕─ ─ ╣ ⌂≥ ⁸ ⁸

ה ⁸ ─ ↕ ⁸ ⌐ ⅜ ∫√⅛ ⅛ ⁸☻ꜞ♇◔fi◘▬♪

ה ⌂≥─ ⌂≥⁸ ─ ⁸ ⁸ ─ ─ ⌂≥  

ᵕ ─ ─ ∑╪ ─ ⁸ ה ─ ⁸ ─ ⁸

⁸☻ꜞ♇◔fi◘▬♪ ה ⌂≥─ ⁸ ─ ┘☻ꜞ♇◔fi◘▬

♪─ ⁸ ─ ⌂≥ 

ᵖ ─ ⁸ ⁸ ⌂≥ ⁸ ⁸ ⌂≥ 

ᵗ ─ ⁸ ─ ⁸ ↕⁸ ─ ⁸ ⁸ ⌂≥ 

ᵘ ╛ ╣⅝─  

ᵙ ─ ╣ ⁸ ⁸ ⁸ ⌂≥ 

ᵚ ⌂ ⁸ ⁸ ┘◖▪ ─ ⌐⅔↑╢  

ᵛ ∕─ ─  

 

17  

│⁸ ─ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ─ ╩ ⅛╠─ m ⌐╟∫≡ ⇔⁸ ╩

∆╢⁹ ⌂╢ ≢╒╓ ⅜ ∂≢№∫√ ⌐│⁸ ─ ─ ≤ ─

╖╩ ⇔⁸∕─ ─ ─ ≤ │ ⌐ ⇔≡⅔ↄ⁹Ⱳכꜞfi◓ ─

│⁸ ─ ⁸ ╩ ∆╢ ≢ ⌂ ≤⌂╢─≢⁸ ∏ ─

─ ╩≤∫≡⅔ↄ⁹ 

 

18 (1)  

(1)│⁸Ⱳכꜞfi◓ ┘Ⱳכꜞfi◓◖▪╩ ⇔≡ ∫√ ╩ ⇔⁸∕╣╠─

─ ⁸ ╘√ ╩ ∆╢⁹ 

ₒ ₓ 
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Ⱳכꜞfi◓ ╩ ™√ ⌐│⁸ꜟ☺○fi♥☻♩⁸ ⁸ ⁸

⁸ ⁸ ⌂≥⁸Ⱳכꜞfi◓◖▪╩ ™√ ⌐│⁸

⁸ ⁸ ⁸ ⌂≥ ⁸

⁸ ⁸ ╡ ↕ ⁸ ⁸ ∑╪ ⁸ ⁸Ⱨ

♇◒ ⌂≥ ⅜№╢⁹ 

1 ⌐│⁸↓╣╠─ ╕√│ ─℮∟⁸Ⱳכꜞfi◓─ ⅛╠⇔≡

⅛≈ ⅜ ⌂╙─⌐≈™≡ ∆╢⁹⌂⅔⁸ ⌐ √∫≡│⁸ ─╖⌂╠∏⁸

╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

19 (2)  

(2)│⁸₈18 (1)₉ ─ ⌐≈™≡⁸ ┘ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(2)│⁸₈18 (1)₉ ─╙─⌐≈™≡⁸ ┘ ╩ ∆╢⅜⁸

⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

20 (3)  

(3)│⁸₈18 (1)₉⁸₈19 (2)₉ ─ ⌐≈™≡⁸ ┘ ⌂

≥╩ ∆╢⁹ 

ₒ ₓ 

(3)│⁸₈18 (1)₉⁸₈19 (2)₉ ─╙─⌐≈™≡⁸ ┘ ╩

∆╢⅜⁸ ⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

21  

│⁸ ↔≤─ ╩ ≤ ≢ ∆⁹ 

ₒ ₓ 

₈21 ₉⅛╠₈29 ₉╕≢│⁸Ⱳכꜞfi◓─ ⌐ ∆╢ ≢№╢⁹↓╣

╠─ │⁸Ⱳכꜞfi◓◖▪─ ⌂≥≤╙ ∆╢√╘⁸ ⇔≡⅔ↄ↓≤⅜ ≢№

╢⁹ 
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22  

│⁸1 ↔≤─ ≤ ⅛╠ ╘⁸ ∆╢⁹ 

ₒ ₓ 

│⁸1 ↔≤─ ≤ ⅛╠ ╘⁸cm/h ≢ ∆╢⁹

⌐│ ⌐ ∆╢ ─ │ ╕⌂™⁹ 

 

23 ┘  

┘ │⁸ ⁸ ┘ ╩ ∫√ ⌐│∕─ ≤ ╩

∆╢⁹ 

ₒ ₓ 

│⁸ ╩mm ≢ ∆╢⁹ ╩ ⇔√ ⁸ ─ ╩ 3- 41

⅛╠ ⇔⁸ ≤≤╙⌐ ╩ ∆╢⁹√∞⇔⁸ ╩ ≤⇔≡─╖ ™√ │⁸

≤⇔≡─ │ ⇔⌂™⁹ 

 

3- 41 ─  

 

 

Ⱪכꜙ♅▪◖ 24 ┘ⱦ♇♩ 

Ⱪכꜙ♅▪◖ ┘ⱦ♇♩│⁸ ─♩♇Ⱪ⁸ⱦכꜙ♅▪◖√⇔ ╩ ≤ ∆╢⁹ 

 

25  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

26  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸rpm ≢ ∆╢⁹ 

 

 

─

B1

B2 ◓fi◦כ◔

B3 ☿ⱷfi♥▫fi◓

B9 ∕─ ( ╗)
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27  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

28 ┘  

┘ │⁸ ─ ┘ ─ ┘⌐ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹╕√⁸

─ ⁸ ⁸ ⁸ ⁸∕─ ⁸ ┘ ⌐≈™≡ ╩ ∆╢⁹ 

─ │⁸ 3- 42╩ ≤∆╢⁹ 

 

3- 42 ─  

 

 

29  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹ 

 

 

 

 

1) JIS A 0206(2013) ⌐ ™╢ ⁸ ⁸ ⁸ ┘ ה ─

♪כ◖≥ ⁸36p. 

2) IAEG Commission on Engineering Geological Mapping (1981): Rock and soil description and 

classification for engineering geological mapping. Bulletin of International Association of 

Engineering Geology , 24, pp.235-274. 

3) JGS 3811(2011) ─  

4) ISO 14689-1(2003): Geotechnical investigation and testing ΊIdentification and classification 

─

W1

W2

W3

W4

W5

W9 ∕─ ╗
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of rockΊPart 1: Identification and description, 16p.  

5) Bieniawski, Z. T. (1974): Geomechanical classification of rock masses and its application in 

tunnelling. Proc. of 3rd Intr. Congr. of Rock Mechanics . Vol.2, part A, pp.27 -32. 

6) ISRM Commission on Standardization of Laboratory  and Field Tests (1978): Suggested 

methods for the quantitative description of discontinuities  in rock mass. International 

Journal of Rock Mechanics and Mining Sciences and Geomechanics Abstructs.  15⁸ 

pp.319-368. 

ה (7 (1966) ♄ⱶ◘▬♩⌐⅔↑╢ ─ ╖Ί ♄ⱶ◘▬♩─ Ί⁸

⁸8⁸ pp.423-432. 

8) (1964) ─√╘─ ⁸ ⁸169p. 

ה (9 (2002) ⌐⅔↑╢ ⅔╟┘ ה ─ ≤ ⁸

14 ⅔╟┘◦fiⱳ☺►ⱶ ⁸ ⁸pp.21-36. 

ה (10 ה ₁ ה (2005) ♄ⱶ ─ ≤ ≤

─ ⁸♄ⱶ ⁸220⁸ pp.29-41. 

ה (11 ה ₁ ה (2007) ∑╪ ⌐╟╢♄ⱶ ─

─ ⌂ ─ ╖⁸♄ⱶ ⁸17⁸ pp.202-215. 

12) (2003) ♩fiⱠꜟ ה ⁸pp.78-79. 

13) (1979) ≤╕↕ ─ ≤∕─ ⁸ ꜝ▬Ⱪꜝ

 .⁸316p ⁸16⁸כꜞ

14) Deere, D. U. and Deere, D. W. (1989): Rock quality designation (RQD) after twenty years. 

Contact Report  GL-89-1, Department of the Army, US Army Corps of Engineers. p.12.  

15) Deere, D. U. (1968): Geological considerations, in Stagg, R. G. and Ziekiewicz, D. C. ed. 

Rock Mechanics in Engineering Practice , pp.1-20. 
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4  Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○  

1  

╩◓fiꜞכⱲ▪◖ꜟכ○ ∆╢ Ⱳכꜞfi◓⌐ ™╢ │⁸ 4- 1⌐ ∆╙─╩

≤⇔⁸∕─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

4- 1 Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○  

ₒ ₓ 

Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ─ │ 4- 1⌐ ∆╙─╩ ≤⇔⁸

⁸ ⁸ ⁸ ⌐ ∆╢ ⁸ ─ ⁸

⁸ ⌐ ∆╢ ⁸◖▪ ⌂≥⌐ ∆╢ ◖▪ ⁸ ◖

▪ ⁸ ┘ ≢ ∆═⅝ ⁸ ⌐ ∆╢ ⁸

┘ ⌐ ∆╢ 1 3 ┘ ⌐ ∆╢ ⅛╠ ∆╢╙─≤

∆╢⁹∕╣∙╣─ │ ⌐ ∆≤⅔╡≢№╢⁹ 

⌂⅔⁸↓↓≢ ™≡™╢ ┘ │ ≢№╡⁸Ⱳכꜞfi◓ ─ ⌂≥⌐╟∫≡⁸

⇔≡╙╟™⁹ 

 

2  

│⁸ ╩ ⌐⁸1 ↔≤⌐ ∆╢⁹ ⌐≈™≡╙ ╩ ≤∆╢⁹ ≢

─ ─ │ 1/100╩ ≤∆╢⁹ 

 

3  

│⁸ ⌂≥─ ↔≤⌐∕─ ╩ ∆╢⁹ ╘Ⱳכꜞfi◓⌐≈™≡╙

╩ ╘ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ─ ╛ ⁸

─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙ ∆╢⁹ │

╩ ≤⇔⁸1/100m ╕≢ ∆╢⁹ ─ ⌐ √∫≡│⁸ ╩ ∆╢⁹

⌐≈™≡│⁸₈ 2  ₉─₈11 ₉╩ ─↓≤⁹ 
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4  

│⁸ ⌂≥─ ↔≤⌐∕─ ⅛╠─ ╩╙≤⌐ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ─ ╛ ⁸

─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙ ∆╢⁹ │⁸1/100m

╕≢ ∆╢⁹ 

 

5  

│⁸ ⌂≥╩ ≢ ∆╢⁹ 

ₒ ₓ 

│⁸ ╛ ⌂≥─ ∑⌂≥⌐╟∫≡⁸ 4- 1~4- 3╩ ≤

⇔≡ ∆╢⅜⁸ ─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹╕√⁸ ─ ╩ ╢↓

≤⅜⌂™╟℮⌐∆╢√╘⌐⁸ ⌐ ∂≡ GS⁸Lm ⌂≥ ╩ ↑╢⁹⌂⅔⁸ 4- 1

4- 2─ │₉♪כ◖₈─ JI S A 02061)⌐  ⁹╢№≢♪כ◖╢™≡╣↕

⌂⅔⁸ ─ ─ ⌂≥⌐≈™≡│⁸₈ 3  Ⱳכꜞfi◓ ₉⌐⅔↑╢₈5

₉⌐ ℮╙─≤∆╢⁹ 

 

4- 1 ⌂ ⌂≥─ ה ─  

    ♪כ◖ ≤⌂

 510000010 B 

 

 

∂╡  521111000   1 

 531100000 GF 

 

 

 531111000 G 

 

 

 531111100 CG 

 

 

 531111200 MG 

 

 

 531111300 FG 

 

 

∂╡  531112000   1 

∂╡  531112100   1 

∂╡  531112200   1 

∂╡  531112300   1 

◦ꜟ♩ ∂╡  531113003   1 

∂╡  531113004   1 

∂╡  531113005   1 

∂╡  531113006   1 

∂╡  531113007   1 

◘fi◗ ∂╡  531113008   1 
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    ♪כ◖ ≤⌂

◦ꜟ♩ ∂╡  531113103   1 

∂╡  531113104   1 

∂╡  531113105   1 

∂╡  531113106   1 

∂╡  531113107   1 

◘fi◗ ∂╡  531113108   1 

◦ꜟ♩ ∂╡  531113203   1 

∂╡  531113204   1 

∂╡  531113205   1 

∂╡  531113206   1 

∂╡  531113207   1 

◘fi◗ ∂╡  531113208   1 

◦ꜟ♩ ∂╡  531113303   1 

∂╡  531113304   1 

∂╡  531113305   1 

∂╡  531113306   1 

∂╡  531113307   1 

◘fi◗ ∂╡  531113308   1 

 531120000 GS 

 

 

◦ꜟ♩ ∂╡  531120003   1 

∂╡  531120004   1 

∂╡  531120005   1 

∂╡  531120006   1 

∂╡  531120007   1 

◘fi◗ ∂╡  531120008   1 

 531121000   1 

 531121100   1 

 531121200   1 

 531121300   1 

◦ꜟ♩  531131030   1 

 531131040   1 

 531131050   1 

 531131060   1 

◦ꜟ♩  531131130   1 

 531131140   1 

 531131150   1 

 531131160   1 

◦ꜟ♩  531131230   1 

 531131240   1 

 531131250   1 

 531131260   1 

◦ꜟ♩  531131330   1 

 531131340   1 

 531131350   1 

 531131360   1 

 531200000 SF 
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    ♪כ◖ ≤⌂

 531211000 S 

 

 

 531211100 CS 

 

 

 531211200 MS 

 

 

 531211300 FS 

 

 

∂╡  531212000   1 

∂╡  531212100   1 

∂╡  531212200   1 

∂╡  531212300   1 

◦ꜟ♩ ∂╡  531213003   1 

∂╡  531213004   1 

∂╡  531213005   1 

∂╡  531213006   1 

∂╡  531213007   1 

◘fi◗ ∂╡  531213008   1 

◦ꜟ♩ ∂╡  531213103   1 

∂╡  531213104   1 

∂╡  531213105   1 

∂╡  531213106   1 

∂╡  531213107   1 

◘fi◗ ∂╡  531213108   1 

◦ꜟ♩ ∂╡  531213203   1 

∂╡  531213204   1 

∂╡  531213205   1 

∂╡  531213206   1 

∂╡  531213207   1 

◘fi◗ ∂╡  531213208   1 

◦ꜟ♩ ∂╡  531213303   1 

∂╡  531213304   1 

∂╡  531213305   1 

∂╡  531213306   1 

∂╡  531213307   1 

◘fi◗ ∂╡  531213308   1 

 531221000   1 

 531221100   1 

 531221200   1 

 531221300   1 

◦ꜟ♩  531231030   1 

 531231040   1 

 531231050   1 

 531231060   1 

◦ꜟ♩  531231130   1 

 531231140   1 

 531231150   1 

 531231160   1 

◦ꜟ♩  531231230   1 
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    ♪כ◖ ≤⌂

 531231240   1 

 531231250   1 

 531231260   1 

◦ꜟ♩  531231330   1 

 531231340   1 

 531231350   1 

 531231360   1 

 532100000 Cs 

 

 

◦ꜟ♩ 532110000 M 

 

 

◦ꜟ♩ 532110010   1 

◦ꜟ♩ 532110020   1 

◦ꜟ♩ 532110040   1 

◦ꜟ♩ 532110050   1 

◦ꜟ♩ 532110060   1 

∂╡◦ꜟ♩ 532110001   1 

∂╡◦ꜟ♩ 532110002   1 

∂╡◦ꜟ♩ 532110004   1 

∂╡◦ꜟ♩ 532110005   1 

∂╡◦ꜟ♩ 532110006   1 

∂╡◦ꜟ♩ 532110007   1 

◘fi◗ ∂╡◦ꜟ♩ 532110008   1 

 532120000 C 

 

 

 532120010   1 

 532120020   1 

◦ꜟ♩  532120030   1 

 532120050   1 

 532120060   1 

∂╡  532120001   1 

∂╡  532120002   1 

◦ꜟ♩ ∂╡  532120003   1 

∂╡  532120005   1 

∂╡  532120006   1 

∂╡  532120007   1 

◘fi◗ ∂╡  532120008   1 

 532200000 O 

 

 

∂╡  532200006   1 

 532300000 V 

 

 

 532300050    

 533100000 Pt  

 

 

 533101000 Pt  
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    ♪כ◖ ≤⌂

 533102000 Mk  

 

 

 534110100 W 

 

 

 534110200 BG 

 

 

 534120100 I  

 

 

 540110000    

╕↕  540111000 WG 

 

 

 540112000    

ↄ↕╡  540113000    

 540120000 VA 

 

 

ⱶ 540121000 Lmכ꜡  

 

 

╓ↄ 540122000 Kb 

 

 

№⅛╒╛ 540123000    

 540130000 Pm 

 

 

⇔╠∆ 540131000 Si 

 

 

╓╠ 540132000    

 540133000    

☻◖ꜞ▪ 540140000 Sc 

 

 

1 ∂╡⁸ ╩ ∆╢ │ 4- 3─ ╩ ≤∆╢⁹ 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

4- 2 ≤ ה ─  

    ♪כ◖ 

 599200001 BS 

 

 

 599200002 FI  

 

 

 599200003 SF 

 

 

 599200004 Dt  

 

 

 999200001    

 999200002    

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 
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4- ה╡∂ 3 ╩ ∆ ⁸ ─  

 

 

ủủ ∂╡⁸ủủ ⌂≥│⁸ ⌐ ∂≡ ─ ∑⌐╟╡ ∆╢⁹ 

↓↓≢─ │ ≢ ℮ ╩ ⇔√╙─≢№╢⁹ ─ ⌐│⁸ ─

⌐⅔↑╢ ╛◖fi◦☻♥fi◦כ⌐╟╢ ─ ╩│∫⅝╡≤ ∆╢↓≤⅜

≢№╢⅜⁸ 4- 3⌐ ↕╣╢╟℮⌐ ⌐ủủ ≤ ┌╣╢╙─│⁸∕─ ⅜ ↄ⁸ủủ

╡≤ ┌╣╢╙─│∕─ ⅜ ⌂™╙─╩ ∆⁹ 

⌐≈™≡│⁸ ╩ ╡⌐⇔ ⌂⇔ ⁸ 4-2─ ─╟℮⌐ ╩

∆╢⁹ ≢ ∆╙─ ⌂≥ │⁸∕─ ≢№╢ ╩ ∆╢ ⁸

╩ ╡⌐⇔≡ №╡ ∆╢⁹ 

 

 

4- 2 ┘ ⌂≥─  

 

6  

│⁸ ⌐╟∫≡ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌐╟╡ 4- 4╩ ⌐ ⇔⁸ ∆╢⁹ ╛ ה

╩ ⇔√≤⅝│⁸∕─ ⌐ ≠⅝ ─ ⌐ ∫≡ ∆╢⁹ 

         

         

    

   

    

(S)

(M)

(C)

(O)

(V)

(G)

(- Co)

(- G)

(- S)

(- M)

(- C)

(- O)

(- V)

(- Sh)

(- B)
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4- 4 ─ ≤ ─ 2)⅛╠  

 

 

7 ─  

─ │⁸ JGS 00513)⌐╟∫≡ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

─ │⁸ JGS 00513) 4- 5 ⌐ ∫≡ ⇔⁸ ∆╢⁹ 

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(G) ╕∂╡

╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(G-S) ה ה
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷(G-F) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷(G-FS) ה ╕∂╡

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(GS) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷(GS-F)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(GF) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷(GF-S)

⁷⁷⁷⁷⁷⁷⁷⁷(GFS) ה
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(S) ה ה
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(S-G) ╕∂╡

╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷(S-F) ( ה ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷(S-FG)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(SG)
╕∂╡ ⁷⁷⁷⁷⁷⁷(SG-F)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(SF) ╕∂╡ ה
╕∂╡ ⁷⁷⁷⁷⁷⁷(SF-G)

⁷⁷⁷⁷⁷⁷⁷⁷(SFG) ה

◦ꜟ♩ ⁷⁷⁷⁷⁷(ML) ◦ꜟ♩
◦ꜟ♩ ⁷⁷⁷⁷⁷(MH) ╕∂╡◦ꜟ♩

ה ╕∂╡◦ꜟ♩
⁷⁷⁷⁷⁷⁷(CL) ◦ꜟ♩
⁷⁷⁷⁷⁷⁷(CH) ╕∂╡◦ꜟ♩

ה ╕∂╡◦ꜟ♩
⁷⁷⁷(OL)
⁷⁷⁷(OH) ╕∂╡

⁷⁷⁷⁷⁷⁷⁷⁷(OV)
⁷(VL) ủủ꜡כⱶ

з ⁷⁷⁷⁷(VH1)

и ⁷⁷⁷⁷(VH2)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Pt)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Mk)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Wa)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(I)

(a)

[S]

Cm
⁷⁷⁷{S}

⁷{SG}

╕∂╡
⁷⁷⁷{SF}

─

[G]

⁷⁷⁷{G}

⁷⁷{GS}

╕∂╡
⁷⁷⁷{GF}

(b)

─

Fm

∕─

{Pt}

Am

[Cs]

[O]

[V]

◦ꜟ♩⁷{M}

⁷⁷{C}

{O}

⁷{V}
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4- 5 ─ (JGS 0051)3)  

 

⁷⁷⁷⁷⁷⁷⁷⁷ ⁷⁷⁷⁷⁷Rm

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷ ֕50%

⁷⁷⁷⁷ ╕∂╡ ⁷Sm-R

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷0%< <50%

⁷⁷⁷⁷⁷⁷⁷⁷ ⁷⁷⁷⁷⁷⁷Sm

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷ =0%

⁷⁷⁷ %│ ⌐ ∆╢

(b) ─  

(b-1) ─  

⁷⁷⁷⁷⁷⁷⁷⁷(G)

⁷ <5%

⁷ <5%

╕∂╡ ⁷⁷⁷⁷(G-S)

⁷⁷⁷⁷⁷⁷{G} ⁷ <5%

⁷ <15% ⁷5%֔ <15%

╕∂╡ ⁷⁷(G-F)

⁷5%֔ <15%

⁷ <5%

╕∂╡ ⁷(G-FS)

⁷5%֔ <15%

<15% ⁷5%֔ <15%

⁷⁷⁷⁷⁷⁷(GS)

⁷[G] ⁷⁷⁷⁷⁷{GS} ⁷ <5%

⁷ > ⁷15%֔ ⁷15%֔

╕∂╡ (GS-F)

⁷5%֔ <15%

⁷15%֔

⁷⁷⁷⁷(GF)

⁷15%֔

⁷ <5%

╕∂╡ {GF} ╕∂╡ (GF-S)

15%֔ ⁷15%֔

⁷5%֔ <15%

⁷Cm ⁷⁷(GFS)

⁷ >50% ⁷15%֔

⁷15%֔

⁷⁷⁷⁷⁷⁷⁷⁷(S)

⁷ <5%

⁷ <5%

╕∂╡ ⁷⁷⁷⁷(S-G)

⁷⁷⁷⁷⁷⁷{S} ⁷ <5%

⁷ <15% ⁷5%֔ <15%

╕∂╡ ⁷⁷(S-F)

⁷5%֔ <15%

⁷ <5%

╕∂╡ ⁷(S-FG)

<15% ⁷5%֔ <15%

⁷5%֔ <15%

⁷⁷⁷⁷⁷⁷(SG)

⁷[S] ⁷⁷⁷⁷{SG} ⁷ <5%

⁷ ֕ ⁷15%֔ ⁷15%֔

╕∂╡ (SG-F)

⁷5%֔ <15%

⁷15%֔

⁷⁷⁷⁷(SF)

⁷15%֔

⁷ <5%

╕∂╡ {SF} ╕∂╡ (SF-G)

15%֔ ⁷15%֔

⁷5%֔ <15%

⁷⁷(SFG)

⁷15%֔

⁷15%֔

%│ ⌐ ∆╢

─⌐ ⌐╟╢

(b-2) ⌐ ─  

(a) ─  

(c) 5% ─ ─  

(d) 5% ─  

(e) 5% ─  

─

Uc֕10 ─ ™ W
Uc 10 ↕╣√ P

─

⁷ Cs ╕∂╡ủủ

ủủ

⁷ O ╕∂╡ủủ

ủủ

⁷ V ╕∂╡ủủ

ủủ

5% 5% F

5%֔ 15%╕∂╡ F-G

15%֔ FG
5%֔ 5% ╕∂╡ F-S

⁷ 15 5%֔ 15% ╕∂╡ F-SG

15%֔ ╕∂╡ FG-S

15%֔ 5% FS
5%֔ 15%╕∂╡ FS-G

15%֔ FSG

%│ ⌐ ∆╢

⁷WL<50% ◦ꜟ♩ ⁷⁷⁷⁷(ML)

◦ꜟ♩⁷⁷⁷⁷{M}

⁷ ≢ ⁷WL֕50% ◦ꜟ♩ ⁷⁷⁷⁷(MH)

⁷⁷⁷⁷[Cs]

⁷WL<50% ⁷⁷⁷⁷⁷(CL)

⁷⁷⁷⁷⁷{C}

⁷ ≢ ⁷WL֕50% ⁷⁷⁷⁷⁷(CH)

⁷Fm ⁷WL<50% ⁷⁷(OL)

⁷ ֕50%

⁷WL֕50% ⁷⁷(OH)

⁷⁷⁷[O] ⁷⁷⁷{O}
⁷ ⁸ ≢ №╡ ⁷ ≢ ⁷⁷⁷⁷⁷⁷⁷(OV)

⁷WL<50% (VL)

[V] {V} ⁷50%֔WL<80% з ⁷⁷⁷(VH1)

⁷

⁷WL֕80% и ⁷⁷⁷(VH2)

⁷Pm ⁷⁷[Pt] ⁷⁷{Pt} ≢ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Pt)
⁷ ╩ ↄ ╗╙─

⅜ ╖ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Mk)

⁷⁷⁷⁷{Wa} ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Wa)
⁷Am ⁷⁷⁷[A]

⁷⁷⁷⁷{I} ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(I)

ה ─ ה ⌐ ≠ↄ
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8  

│⁸ ╢™ ─ ≢⁸ ≢ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

⌐ ™╢ │⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ₉╩ ≤⇔⁸

│ ─ ∑ ≤⇔≡ 2 ≤∆╢⁹ ─ ∑│ ─ ⌐ ╩ ∆╢

⅜ ≢⁸ ⅜ ─ │⁸ ≤∆╢ ⁹╕√⁸ ⌐ ∂≡₈ ₉ ┘₈ ₉─

╩≈↑╢≤≤╙⌐⁸ ╩ ┘╢≤⅝│₈ ₉─ ╩ ↑╢⁹ ⅜ ⌐ ⌂≤⅝│

₈ ₉─ ╩ ↑╢⁹ ⌂≥ ⌂ ╩ ∆╢≤⅝│⁸ ≤ ─₈ ₉⁸ ⅜ ╡

∂∫≡™╢≤⅝│ ≤ ─₈ ₉≤∆╢⁹ 

↓─╒⅛⁸ │ ⁸ │ ⌂ ╩ ™√╒℮⅜ ⌂≤⅝⌐│⁸∕╣╠╩

™≡╙╟™↓≤≤∆╢⁹ 

 

9  

│⁸ ⌐≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ 4- 6╩ ⌐∆╢⁹ 

⌐ ╛ ─ ⌐ ™ ─ │ ⅝ↄ ∆╢─≢⁸ ╛⅛⌐

⌐≡ ∆╢╟℮⌐ ∆╢⁹ 

 

4- 6 ASTM─ ─ ASTM4)⌐  

 

 

10 ◖▪ ⁸ ◖▪  

◖▪ │◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ⁸ ┘ ◖▪ ╩ 1 ≢

─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

₁─Ⱳכꜞfi◓◖▪─ ↕│Ⱳכꜞfi◓◖▪─ ≢ ∆╢⁹ 

◖▪ │⁸◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ⌐⁸1 ─ ↕⌐ ∆╢Ⱳכꜞfi

◓◖▪─ ⅜ ↕╣≡™╢╙── ─ ↕─ ≢ ∆⁹◖▪ │⁸ ⁸

⁸ ⁸ ⌂≥ ─ ⁸ ⁸ ⁸ⱦ♇♩⁸◘fiⱪꜝכ⌂≥─ ⌐╟∫≡ ⌂╢⁹

⇔√⅜∫≡⁸◖▪ │◘fiⱪꜝכ─ ⁸ ⌐ ⅝ↄ ↕╣╢↓≤⌐ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

Description Criteria

rc1 Very soft Thumb will penetrate soil more than 1 in. (25 mm)

rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)

rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)

rc4 Hard Thumb will not indent soil but readily indented with thumbnail.

rc5 Very hard Thumb will not indent soil.
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11  

│⁸∕─ ∆═⅝ ⅜№╣┌ ∆╢⁹ 

ₒ ₓ 

│⁸↓╣╕≢⌐Ⱳכꜞfi◓◖▪⌐≈™≡ ⇔≡⅝√ ⌐ ∆╢ ⅜№╣┌

∕╣⌐≈™≡ ∆╢⁹ ⅜ ∆╣┌⁸ ─ ╩ ⇔≡ ↑╢⁹ ∆╢ ⅜⌂↑╣┌⁸

│ ⇔≡ ™⁹ 

 

12  

│⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢⅝⌂⅛∫√ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ╩ ™⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢

⅝⌂⅛∫√ ─╟℮⌂ ╩ ╩ ⇔≡ ∆╢⁹ 

ᵑ ─  

⁸ ⁸ ⁸ ⌂≥ 

ᵒ ─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥ 

ᵓ ─  

⁸ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ 

ᵔ ⌐⅔↑╢  

ᵕ ∕─ ─  

 

13  

│⁸ ─ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ─ ╩ ⅛╠─ m ⌐╟∫≡ ⇔⁸ ╩

∆╢⁹ ⌂╢ ≢╒╓ ⅜ ∂≢№∫√ ⌐│⁸ ─ ─ ≤ ─

╖╩ ⇔⁸∕─ ─ ─ ≤ │ ⌐ ⇔≡⅔ↄ⁹Ⱳכꜞfi◓ ─

│⁸ ─ ⁸ ╩ ∆╢ ≢ ⌂ ≤⌂╢─≢⁸ ∏ ─

─ ╩≤∫≡⅔ↄ⁹ 

 

14 (1)  

(1)│⁸Ⱳכꜞfi◓ ┘Ⱳכꜞfi◓◖▪╩ ⇔≡ ∫√ ─ ╕√│

⁸ ⁸ ⁸ ⁸ ⌂≥≤⇔⁸ ⌂╠┌∕╣╠─

╩ ∆╢⁹ 
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ₒ ₓ 

Ⱳכꜞfi◓ ╩ ™ ⌐│⁸ ⁸ ⁸ ⁸

⌂≥⁸Ⱳכꜞfi◓◖▪╩ ™√ ⌐│⁸ ⁸

⁸ ⁸ ⁸ ⌂≥ ⁸ ⁸

⁸ ⁸ ∑╪ ⁸ ⌂≥ ⅜№╢⁹ 

(1)⌐│⁸↓╣╠─ ╕√│ ─℮∟⁸Ⱳכꜞfi◓─ ⅛╠⇔≡ ⅛

≈ ─ ⅜ ⌂╙─⌐≈™≡ ⇔≡ ∆╢⁹⌂⅔⁸ ⌐ √∫≡│⁸ ⌂╠

┌∕╣╠─ ╙ ∆╢⁹ 

⌐≈™≡│⁸ ⅜ ╦⌂™≤⅝│⁸ ╩ ⇔≡

╩ ⇔⁸ ∆╢≤╟™⁹ 

 

15 (2)  

(2)│⁸₈14 (1)₉ ─ ⌐≈™≡⁸ ┘ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(2)│⁸₈14 (1)₉ ─╙─⌐≈™≡⁸ ┘ ╩ ∆╢⅜⁸

⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

16 (3)  

(3)│⁸₈14  (1)₉⁸₈15  (2)₉ ─ ⌐≈™≡⁸ ┘

⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(3)│⁸₈14 (1)₉⁸₈15 (2)₉ ─╙─⌐≈™≡⁸ ┘ ╩

∆╢⅜⁸ ⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

17  

│⁸ ↔≤─ ╩ ≤ ≢ ∆⁹ 

 

18  

│⁸1 ↔≤─ ≤ ⅛╠ ╘ ∆╢⁹ 

ₒ ₓ 

│⁸1 ↔≤─ ≤ ⅛╠ ╘⁸cm/h ≢ ∆╢⁹

⌐│ ⌐ ∆╢ ─ │ ╕⌂™⁹ 
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19 ┘  

┘ │⁸ ┘ ╩ ∫√ ⌐│∕─ ≤ ╩

∆╢⁹ 

ₒ ₓ 

│⁸ ╩ mm ≢ ∆╢⁹ ╩ ⇔√ ⁸ ─ ╩ 4- 7

⅛╠ ⇔⁸ ≤≤╙⌐ ╩ ∆╢⁹√∞⇔⁸ ╩ ≤⇔≡─╖ ™√ │⁸

≤⇔≡─ │ ⇔⌂™⁹ 

 

4- 7 ─  

 

 

Ⱪכꜙ♅▪◖ 20 ┘ⱦ♇♩ 

Ⱪכꜙ♅▪◖ ┘ⱦ♇♩│⁸ ─♩♇Ⱪ⁸ⱦכꜙ♅▪◖√⇔ ╩ ≤ ∆╢⁹ 

 

21  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

22  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸rpm ≢ ∆╢⁹ 

 

23  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

 

─

B1

B2 ◓fi◦כ◔

B3 ☿ⱷfi♥▫fi◓

B9 ∕─ ( ╗)
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24 ┘  

┘ │⁸ ─ ┘ ─ ┘⌐ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹╕√⁸

─ ⁸ ⁸ ⁸ ⁸∕─ ┘ ⌐≈™≡ ╩ ∆╢⁹ 

─ │⁸ 4- 8╩ ≤∆╢⁹ 

 

4- 8 ─  

 

 

25  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹ 

 

 

 

 

1) JIS A 0206(2013) ⌐ ™╢ ⁸ ⁸ ⁸ ┘ ה ─

♪כ◖≥ ⁸36p. 

2) (2020) ─ ≤ ⁸p.84.  

3) JGS 0051 (2020) ─ ⁸ ─ ≤ ⁸

pp.73-76. 

4) ASTM D2 488-09a (2013): Standard practice for description and identification of soils 

(Visual -manual procedure). Annual Book of ASTM Standards , Section Four, Construction, 

pp.271-282. 

 

 

─

W1

W2

W3

W4

W5

W9 ∕─ ╗
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5  Ⱳכꜞfi◓  

1  

╩ ∆╢ Ⱳכꜞfi◓⌐ ™╢ │⁸ 5- 1⌐ ∆╙─╩ ≤⇔⁸∕

─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

5- 1 Ⱳכꜞfi◓  

ₒ ₓ 

Ⱳכꜞfi◓ ─ │ 5- 1⌐ ∆╙─╩ ≤⇔⁸

⁸ ⁸ ⁸ ⌐ ∆╢ ⁸ ─ ⁸ ⁸

⌐ ∆╢ ⁸ ⁸ ┘ ≢ ∆═⅝ ⁸

⌐ ∆╢ ⁸ ┘ ⌐ ∆╢ ⁸ 1

3 ⁸ ⌐ ∆╢ ⅛╠ ∆╢╙─≤∆╢⁹∕╣∙╣─ │ ⌐ ∆≤⅔╡

≢№╢⁹ 

⌂⅔⁸↓↓≢ ™≡™╢ ┘ │ ≢№╡⁸Ⱳכꜞfi◓ ─ ⌂≥⌐╟∫≡⁸

⇔≡╙╟™⁹ 

 

2  

│⁸ ╩ ⌐⁸1 ↔≤⌐ ∆╢⁹ ⌐≈™≡╙ ╩ ≤∆╢⁹ ≢

─ ─ │ 1/100╩ ≤∆╢⁹ 

 

3  

│⁸ ⌂≥─ ↔≤⌐∕─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ─ ╛ ⁸

⁸ ⁸ ⁸ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐

≈™≡╙ ∆╢⁹ │ ╩ ≤⇔⁸1/100m ╕≢ ∆╢⁹ ─

⌐ √∫≡│⁸ ╩ ∆╢⁹ ⌐≈™≡│⁸₈ 2  ₉─₈11 ₉

╩ ─↓≤⁹ 
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4  

│⁸ ⌂≥─ ↔≤⌐∕─ ⅛╠─ ╩╙≤⌐ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ─ ╛ ⁸

⁸ ⁸ ⁸ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐

≈™≡╙ ∆╢⁹ │⁸1/100m ╕≢ ∆╢⁹ 

 

5  

│⁸ ⌂≥╩ ≢ ∆╢⁹ 

ₒ ₓ 

│⁸ ╛ ⌂≥─ ∑⌂≥⌐╟∫≡⁸ 5- 1~5- 3╩ ≤

⇔≡ ∆╢⅜⁸ ─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹╕√⁸ ─ ╩ ╢↓

≤⅜⌂™╟℮⌐∆╢√╘⌐⁸ ⌐ ∂≡ GS⁸Lm ⌂≥ ╩ ↑╢⁹⌂⅔⁸ 5- 1

5- 2─ │₉♪כ◖₈─ JI S A 02061)⌐  ⁹╢№≢♪כ◖╢™≡╣↕

⌂⅔⁸ ─ ─ ⌂≥⌐≈™≡│⁸₈ 3  Ⱳכꜞfi◓ ₉⌐⅔↑╢₈5

₉⌐ ℮╙─≤∆╢⁹ 

 

5- 1 ⌂ ⌂≥─ ה ─  

    ♪כ◖ ≤⌂

 510000010 B 

 

 

∂╡  521111000   1 

 531100000 GF 

 

 

 531111000 G 

 

 

 531111100 CG 

 

 

 531111200 MG 

 

 

 531111300 FG 

 

 

∂╡  531112000   1 

∂╡  531112100   1 

∂╡  531112200   1 

∂╡  531112300   1 

◦ꜟ♩ ∂╡  531113003   1 

∂╡  531113004   1 

∂╡  531113005   1 

∂╡  531113006   1 

∂╡  531113007   1 

◘fi◗ ∂╡  531113008   1 
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    ♪כ◖ ≤⌂

◦ꜟ♩ ∂╡  531113103   1 

∂╡  531113104   1 

∂╡  531113105   1 

∂╡  531113106   1 

∂╡  531113107   1 

◘fi◗ ∂╡  531113108   1 

◦ꜟ♩ ∂╡  531113203   1 

∂╡  531113204   1 

∂╡  531113205   1 

∂╡  531113206   1 

∂╡  531113207   1 

◘fi◗ ∂╡  531113208   1 

◦ꜟ♩ ∂╡  531113303   1 

∂╡  531113304   1 

∂╡  531113305   1 

∂╡  531113306   1 

∂╡  531113307   1 

◘fi◗ ∂╡  531113308   1 

 531120000 GS 

 

 

◦ꜟ♩ ∂╡  531120003   1 

∂╡  531120004   1 

∂╡  531120005   1 

∂╡  531120006   1 

∂╡  531120007   1 

◘fi◗ ∂╡  531120008   1 

 531121000   1 

 531121100   1 

 531121200   1 

 531121300   1 

◦ꜟ♩  531131030   1 

 531131040   1 

 531131050   1 

 531131060   1 

◦ꜟ♩  531131130   1 

 531131140   1 

 531131150   1 

 531131160   1 

◦ꜟ♩  531131230   1 

 531131240   1 

 531131250   1 

 531131260   1 

◦ꜟ♩  531131330   1 

 531131340   1 

 531131350   1 

 531131360   1 

 531200000 SF 
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    ♪כ◖ ≤⌂

 531211000 S 

 

 

 531211100 CS 

 

 

 531211200 MS 

 

 

 531211300 FS 

 

 

∂╡  531212000   1 

∂╡  531212100   1 

∂╡  531212200   1 

∂╡  531212300   1 

◦ꜟ♩ ∂╡  531213003   1 

∂╡  531213004   1 

∂╡  531213005   1 

∂╡  531213006   1 

∂╡  531213007   1 

◘fi◗ ∂╡  531213008   1 

◦ꜟ♩ ∂╡  531213103   1 

∂╡  531213104   1 

∂╡  531213105   1 

∂╡  531213106   1 

∂╡  531213107   1 

◘fi◗ ∂╡  531213108   1 

◦ꜟ♩ ∂╡  531213203   1 

∂╡  531213204   1 

∂╡  531213205   1 

∂╡  531213206   1 

∂╡  531213207   1 

◘fi◗ ∂╡  531213208   1 

◦ꜟ♩ ∂╡  531213303   1 

∂╡  531213304   1 

∂╡  531213305   1 

∂╡  531213306   1 

∂╡  531213307   1 

◘fi◗ ∂╡  531213308   1 

 531221000   1 

 531221100   1 

 531221200   1 

 531221300   1 

◦ꜟ♩  531231030   1 

 531231040   1 

 531231050   1 

 531231060   1 

◦ꜟ♩  531231130   1 

 531231140   1 

 531231150   1 

 531231160   1 

◦ꜟ♩  531231230   1 
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    ♪כ◖ ≤⌂

 531231240   1 

 531231250   1 

 531231260   1 

◦ꜟ♩  531231330   1 

 531231340   1 

 531231350   1 

 531231360   1 

 532100000 Cs 

 

 

◦ꜟ♩ 532110000 M 

 

 

◦ꜟ♩ 532110010   1 

◦ꜟ♩ 532110020   1 

◦ꜟ♩ 532110040   1 

◦ꜟ♩ 532110050   1 

◦ꜟ♩ 532110060   1 

∂╡◦ꜟ♩ 532110001   1 

∂╡◦ꜟ♩ 532110002   1 

∂╡◦ꜟ♩ 532110004   1 

∂╡◦ꜟ♩ 532110005   1 

∂╡◦ꜟ♩ 532110006   1 

∂╡◦ꜟ♩ 532110007   1 

◘fi◗ ∂╡◦ꜟ♩ 532110008   1 

 532120000 C 

 

 

 532120010   1 

 532120020   1 

◦ꜟ♩  532120030   1 

 532120050   1 

 532120060   1 

∂╡  532120001   1 

∂╡  532120002   1 

◦ꜟ♩ ∂╡  532120003   1 

∂╡  532120005   1 

∂╡  532120006   1 

∂╡  532120007   1 

◘fi◗ ∂╡  532120008   1 

 532200000 O 

 

 

∂╡  532200006   1 

 532300000 V 

 

 

 532300050    

 533100000 Pt  

 

 

 533101000 Pt  
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    ♪כ◖ ≤⌂

 533102000 Mk  

 

 

 534110100 W 

 

 

 534110200 BG 

 

 

 534120100 I  

 

 

 540110000    

╕↕  540111000 WG 

 

 

 540112000    

ↄ↕╡  540113000    

 540120000 VA 

 

 

ⱶ 540121000 Lmכ꜡  

 

 

╓ↄ 540122000 Kb 

 

 

№⅛╒╛ 540123000    

 540130000 Pm 

 

 

⇔╠∆ 540131000 Si 

 

 

╓╠ 540132000    

 540133000    

☻◖ꜞ▪ 540140000 Sc 

 

 

1 ∂╡⁸ ╩ ∆╢ │ 5- 3─ ╩ ≤∆╢⁹ 

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 

5- 2 ≤ ה ─  

    ♪כ◖ 

 599200001 BS 

 

 

 599200002 FI  

 

 

 599200003 SF 

 

 

 599200004 Dt  

 

 

 999200001    

 999200002    

β ₈◖₉♪כ│ JIS A 0206 1)⌐╟╢⁹ 
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5- ה╡∂ 3 ╩ ∆ ⁸ ─  

 

ủủ ∂╡⁸ủủ ⌂≥│⁸ ⌐ ∂≡ ─ ∑⌐╟╡ ∆╢⁹ 

↓↓≢─ │ ≢ ℮ ╩ ⇔√╙─≢№╢⁹ ─ ⌐│⁸ ─

⌐⅔↑╢ ╛◖fi◦☻♥fi◦כ⌐╟╢ ─ ╩│∫⅝╡≤ ∆╢↓≤⅜

≢№╢⅜⁸ 5- 3⌐ ↕╣╢╟℮⌐ ⌐ủủ ≤ ┌╣╢╙─│⁸∕─ ⅜ ↄ⁸ủủ

╡≤ ┌╣╢╙─│∕─ ⅜ ⌂™╙─╩ ∆⁹ 

⌐≈™≡│⁸ ╩ ╡⌐⇔ ⌂⇔ ⁸ 5-2─ ─╟℮⌐ ╩

∆╢⁹ ≢ ∆╙─ ⌂≥ │⁸∕─ ≢№╢ ╩ ∆╢ ⁸

╩ ╡⌐⇔≡ №╡ ∆╢⁹ 

 

5- 2 ┘ ⌂≥─  

 

6  

│⁸ ⌐╟∫≡ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

│⁸ ⌐╟╡ 5- 4╩ ⌐ ⇔⁸ ∆╢⁹ ╛ ה

╩ ⇔√≤⅝│⁸∕─ ⌐ ≠⅝ ─ ⌐ ∫≡ ∆╢⁹ 

 

         

         

    

   

    

(S)

(M)

(C)

(O)

(V)

(G)

(- Co)

(- G)

(- S)

(- M)

(- C)

(- O)

(- V)

(- Sh)

(- B)
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5- 4 ─ ≤ ─ 2)⅛╠  

 

 

7 ─  

─ │⁸ JGS 00513)⌐╟∫≡ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

─ │⁸ JGS 00513) 5- 5 ⌐ ∫≡ ⇔⁸ ∆╢⁹ 

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(G) ╕∂╡

╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(G-S) ה ה
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷(G-F) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷(G-FS) ה ╕∂╡

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(GS) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷(GS-F)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(GF) ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷(GF-S)

⁷⁷⁷⁷⁷⁷⁷⁷(GFS) ה
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(S) ה ה
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(S-G) ╕∂╡

╕∂╡ ⁷⁷⁷⁷⁷⁷⁷⁷(S-F) ( ה ╕∂╡
╕∂╡ ⁷⁷⁷⁷⁷⁷⁷(S-FG)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(SG)
╕∂╡ ⁷⁷⁷⁷⁷⁷(SG-F)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(SF) ╕∂╡ ה
╕∂╡ ⁷⁷⁷⁷⁷⁷(SF-G)

⁷⁷⁷⁷⁷⁷⁷⁷(SFG) ה

◦ꜟ♩ ⁷⁷⁷⁷⁷(ML) ◦ꜟ♩
◦ꜟ♩ ⁷⁷⁷⁷⁷(MH) ╕∂╡◦ꜟ♩

ה ╕∂╡◦ꜟ♩
⁷⁷⁷⁷⁷⁷(CL) ◦ꜟ♩
⁷⁷⁷⁷⁷⁷(CH) ╕∂╡◦ꜟ♩

ה ╕∂╡◦ꜟ♩
⁷⁷⁷(OL)
⁷⁷⁷(OH) ╕∂╡

⁷⁷⁷⁷⁷⁷⁷⁷(OV)
⁷(VL) ủủ꜡כⱶ

з ⁷⁷⁷⁷(VH1)

и ⁷⁷⁷⁷(VH2)

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Pt)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Mk)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Wa)
⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(I)

(a)

[S]

Cm
⁷⁷⁷{S}

⁷{SG}

╕∂╡
⁷⁷⁷{SF}

─

[G]

⁷⁷⁷{G}

⁷⁷{GS}

╕∂╡
⁷⁷⁷{GF}

(b)

─

Fm

∕─

{Pt}

Am

[Cs]

[O]

[V]

◦ꜟ♩⁷{M}

⁷⁷{C}

{O}

⁷{V}
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5- 5 ─ (JGS 0051)3)  

 

⁷⁷⁷⁷⁷⁷⁷⁷ ⁷⁷⁷⁷⁷Rm

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷ ֕50%

⁷⁷⁷⁷ ╕∂╡ ⁷Sm-R

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷0%< <50%

⁷⁷⁷⁷⁷⁷⁷⁷ ⁷⁷⁷⁷⁷⁷Sm

⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷ =0%

⁷⁷⁷ %│ ⌐ ∆╢

(b) ─  

(b-1) ─  

⁷⁷⁷⁷⁷⁷⁷⁷(G)

⁷ <5%

⁷ <5%

╕∂╡ ⁷⁷⁷⁷(G-S)

⁷⁷⁷⁷⁷⁷{G} ⁷ <5%

⁷ <15% ⁷5%֔ <15%

╕∂╡ ⁷⁷(G-F)

⁷5%֔ <15%

⁷ <5%

╕∂╡ ⁷(G-FS)

⁷5%֔ <15%

<15% ⁷5%֔ <15%

⁷⁷⁷⁷⁷⁷(GS)

⁷[G] ⁷⁷⁷⁷⁷{GS} ⁷ <5%

⁷ > ⁷15%֔ ⁷15%֔

╕∂╡ (GS-F)

⁷5%֔ <15%

⁷15%֔

⁷⁷⁷⁷(GF)

⁷15%֔

⁷ <5%

╕∂╡ {GF} ╕∂╡ (GF-S)

15%֔ ⁷15%֔

⁷5%֔ <15%

⁷Cm ⁷⁷(GFS)

⁷ >50% ⁷15%֔

⁷15%֔

⁷⁷⁷⁷⁷⁷⁷⁷(S)

⁷ <5%

⁷ <5%

╕∂╡ ⁷⁷⁷⁷(S-G)

⁷⁷⁷⁷⁷⁷{S} ⁷ <5%

⁷ <15% ⁷5%֔ <15%

╕∂╡ ⁷⁷(S-F)

⁷5%֔ <15%

⁷ <5%

╕∂╡ ⁷(S-FG)

<15% ⁷5%֔ <15%

⁷5%֔ <15%

⁷⁷⁷⁷⁷⁷(SG)

⁷[S] ⁷⁷⁷⁷{SG} ⁷ <5%

⁷ ֕ ⁷15%֔ ⁷15%֔

╕∂╡ (SG-F)

⁷5%֔ <15%

⁷15%֔

⁷⁷⁷⁷(SF)

⁷15%֔

⁷ <5%

╕∂╡ {SF} ╕∂╡ (SF-G)

15%֔ ⁷15%֔

⁷5%֔ <15%

⁷⁷(SFG)

⁷15%֔

⁷15%֔

%│ ⌐ ∆╢

─⌐ ⌐╟╢

(b-2) ⌐ ─  

(a) ─  

(c) 5% ─ ─  

(d) 5% ─  

(e) 5% ─  

─

Uc֕10 ─ ™ W
Uc 10 ↕╣√ P

─

⁷ Cs ╕∂╡ủủ

ủủ

⁷ O ╕∂╡ủủ

ủủ

⁷ V ╕∂╡ủủ

ủủ

5% 5% F

5%֔ 15%╕∂╡ F-G

15%֔ FG
5%֔ 5% ╕∂╡ F-S

⁷ 15 5%֔ 15% ╕∂╡ F-SG

15%֔ ╕∂╡ FG-S

15%֔ 5% FS
5%֔ 15%╕∂╡ FS-G

15%֔ FSG

%│ ⌐ ∆╢

⁷WL<50% ◦ꜟ♩ ⁷⁷⁷⁷(ML)

◦ꜟ♩⁷⁷⁷⁷{M}

⁷ ≢ ⁷WL֕50% ◦ꜟ♩ ⁷⁷⁷⁷(MH)

⁷⁷⁷⁷[Cs]

⁷WL<50% ⁷⁷⁷⁷⁷(CL)

⁷⁷⁷⁷⁷{C}

⁷ ≢ ⁷WL֕50% ⁷⁷⁷⁷⁷(CH)

⁷Fm ⁷WL<50% ⁷⁷(OL)

⁷ ֕50%

⁷WL֕50% ⁷⁷(OH)

⁷⁷⁷[O] ⁷⁷⁷{O}
⁷ ⁸ ≢ №╡ ⁷ ≢ ⁷⁷⁷⁷⁷⁷⁷(OV)

⁷WL<50% (VL)

[V] {V} ⁷50%֔WL<80% з ⁷⁷⁷(VH1)

⁷

⁷WL֕80% и ⁷⁷⁷(VH2)

⁷Pm ⁷⁷[Pt] ⁷⁷{Pt} ≢ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Pt)
⁷ ╩ ↄ ╗╙─

⅜ ╖ ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Mk)

⁷⁷⁷⁷{Wa} ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(Wa)
⁷Am ⁷⁷⁷[A]

⁷⁷⁷⁷{I} ⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷⁷(I)

ה ─ ה ⌐ ≠ↄ
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8  

│⁸ ╢™ ─ ≢⁸ ≢ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

⌐ ™╢ │⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ₉╩ ≤⇔⁸

│ ─ ∑ ≤⇔≡ 2 ≤∆╢⁹ ─ ∑│ ─ ⌐ ╩ ∆╢

⅜ ≢⁸ ⅜ ─ │⁸ ≤∆╢ ⁹╕√⁸ ⌐ ∂≡₈ ₉ ┘₈ ₉─

╩≈↑╢≤≤╙⌐⁸ ╩ ┘╢≤⅝│₈ ₉─ ╩ ↑╢⁹ ⅜ ⌐ ⌂≤⅝│

₈ ₉─ ╩ ↑╢⁹ ⌂≥ ⌂ ╩ ∆╢≤⅝│⁸ ≤ ─₈ ₉⁸ ⅜ ╡

∂∫≡™╢≤⅝│ ≤ ─₈ ₉≤∆╢⁹ 

↓─╒⅛⁸ │ ⁸ │ ⌂ ╩ ™√╒℮⅜ ⌂≤⅝⌐│⁸∕╣╠╩

™≡╙╟™↓≤≤∆╢⁹ 

 

9 ⁸  

│⁸ ╩ ∫√ ⌐│⁸N ⅛╠ ╘⁸ ╩ ∆╢⁹ │⁸

⌐≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

⁸ │⁸ 5- 6⁸ 5- 7╩ ⌐∆╢⁹ 

⌐ ╛ ─ ⌐ ™ ─ │ ⅝ↄ ∆╢─≢⁸ ╛⅛⌐

⌐≡ ∆╢╟℮⌐ ∆╢⁹ 

 

5- 6 ─ ─  

 

 

5- 7  ASTM─ ─ ASTM4)⌐  

 

 

 

N

rd1 ⌐ ™ 0 4

rd2 ™ 4 10

rd3 ←╠™ 10 30

rd4 ⌂ 30 50

rd5 ⌐ ⌂ 50

Description Criteria

rc1 Very soft Thumb will penetrate soil more than 1 in. (25 mm)

rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)

rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)

rc4 Hard Thumb will not indent soil but readily indented with thumbnail.

rc5 Very hard Thumb will not indent soil.
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10  

│⁸∕─ ∆═⅝ ⅜№╣┌ ∆╢⁹ 

ₒ ₓ 

│⁸↓╣╕≢⌐Ⱳכꜞfi◓◖▪⌐≈™≡ ⇔≡⅝√ ⌐ ∆╢ ⅜№╣┌

∕╣⌐≈™≡ ∆╢⁹ ⅜ ∆╣┌⁸ ─ ╩ ⇔≡ ↑╢⁹ ∆╢ ⅜⌂↑╣┌⁸

│ ⇔≡ ™⁹ 

 

11  

│⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢⅝⌂⅛∫√ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ╩ ™⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢

⅝⌂⅛∫√ ─╟℮⌂ ╩ ╩ ⇔≡ ∆╢⁹ 

ᵑ ─  

⁸ ⁸ ⁸ ⌂≥ 

ᵒ ─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥ 

ᵓ ─  

⁸ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ 

ᵔ ⌐⅔↑╢ ⁸ ─ ⁸ ⁸ ⌂≥  

ᵕ ⱭⱠ ─  

ᵖ ∕─ ─  

 

12  

│⁸ ─ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ─ ╩ ⅛╠─ m ⌐╟∫≡ ⇔⁸ ╩

∆╢⁹ ⌂╢ ≢╒╓ ⅜ ∂≢№∫√ ⌐│⁸ ─ ─ ≤ ─

╖╩ ⇔⁸∕─ ─ ─ ≤ │ ⌐ ⇔≡⅔ↄ⁹Ⱳכꜞfi◓ ─

│⁸ ─ ⁸ ╩ ∆╢ ≢ ⌂ ≤⌂╢─≢⁸ ∏ ─

─ ╩≤∫≡⅔ↄ⁹ 
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13  

│⁸ ⁸100mm ↔≤─ ┘ ╩ ∆╢⁹N

⌐≈™≡│⁸ ╣ ◓ꜝⱨ╩ ™≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│ JIS  A 12195)⌐ ⇔≡ ∆╢⁹ 

│⁸ ─ ⌐≈™≡ ∆╢⁹ 

ᵑ ⁹ 

ᵒ100mm ≢─ ┘ ⁹ 

ᵓ ─ ⅔╟┘ ⁹ 

ה ─ ≢ 300mm ⌐ ⇔⌂⅛∫√ ⁸∕─ ⅔╟┘ √∞⇔⁸

∟ ┘ ∟⌐⅔↑╢ 50 ─ ⌐ ∆╢ ⅜ 10mm ─ │⁸

≤ ∆╢⁹⁹ 

ה ─ SPT◘fiⱪꜝכ─ ꜡♇♪ ┘Ɫfiⱴכ ⁹ 

ᵔ ⌐⅔↑╢ N 300mm ⌐ ⇔√ ⁹ 

 

14 (1)  

(1)│⁸Ⱳכꜞfi◓ ┘Ⱳכꜞfi◓◖▪╩ ⇔≡ ∫√ ─ ╕√│

⁸ ⁸ ⁸ ⁸ ⌂≥≤⇔⁸ ⌂╠┌∕╣╠─

╩ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ╩ ™ ⌐│⁸ ⁸ ⁸ ⁸

⌂≥⁸Ⱳכꜞfi◓◖▪╩ ™√ ⌐│⁸ ⁸

⁸ ⁸ ⁸ ⌂≥ ⁸ ⁸

⁸ ⁸ ∑╪ ⁸ ⌂≥ ⅜№╢⁹ 

1 ⌐│⁸↓╣╠─ ╕√│ ─℮∟⁸Ⱳכꜞfi◓─ ⅛╠⇔≡ ⅛≈

─ ⅜ ⌂╙─⌐≈™≡ ⇔≡ ∆╢⁹⌂⅔⁸ ⌐ √∫≡│⁸ ⌂╠┌

∕╣╠─ ╙ ∆╢⁹ 

⌐≈™≡│⁸ ⅜ ╦⌂™≤⅝│⁸ ╩ ⇔≡

╩ ⇔⁸ ∆╢≤╟™⁹ 

 

15 (2)  

(2)│⁸₈14 (1)₉ ─ ⌐≈™≡⁸ ┘ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(2)│⁸₈14 (1)₉ ─╙─⌐≈™≡⁸ ┘ ╩ ∆╢⅜⁸

⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 
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16 (3)  

(3)│⁸₈14 (1)₉⁸₈15 (2)₉ ─ ⌐≈™≡⁸ ┘ ⌂

≥╩ ∆╢⁹ 

ₒ ₓ 

(3)│⁸₈14 (1)₉⁸₈15 (2)₉ ─╙─⌐≈™≡⁸ ┘ ╩  

 

∆╢⅜⁸ ⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

17  

│⁸ ↔≤─ ╩ ≤ ≢ ∆⁹ 

 

 

 

 

1) JIS A 0206(2013) ⌐ ™╢ ⁸ ⁸ ⁸ ┘ ה ─

♪כ◖≥ ⁸36p. 

2) (2020) ─ ≤ ⁸p.84. 

3) JGS 0051(2020) ─ ⁸ ─ ≤ ⁸

pp.73-76. 

4) ASTM D2 488-09a (2013): Standard practice for description and identification of soils 

(Visual -manual procedure). Annual Book of ASTM Standards , Section Four, Construction, 

pp.271-282.   

5) JIS A 1219 (20 23): ⁸26p. 
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6  ∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○) )  

1  

∆═╡Ⱳכꜞfi◓⌐ ™╢ │⁸ 6- 1⌐ ∆╙─╩ ∆╙─╩ ≤⇔⁸∕─

│⁸ ─≤⅔╡≤∆╢⁹ 

 

6- 1 ∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○) )   

ₒ ₓ 

∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ─ │ 6- 1⌐ ∆╙─╩ ≤⇔⁸

⁸ ⁸ ⁸ ⌐ ∆╢ ⁸ ⁸

─ ⁸ ─ ⁸ ⌐ ∆╢ ⁸ ה ⁸◖▪ ⁸

┘ ≢ ∆═⅝ ⁸◖▪ ⁸ ┘ ⌐ ∆╢

⁸ 1 3 ⁸ ה ⌐ ∆╢ ⁸ ⁸ ⁸

┘ ⌐ ∆╢ ⅛╠ ∆╢╙─≤∆╢⁹∕╣∙╣─ │ ⌐ ∆

≤⅔╡≢№╢⁹ 

⌂⅔⁸↓↓≢ ™≡™╢ ┘ │ ≢№╡⁸Ⱳכꜞfi◓ ─ ⌂≥⌐╟∫≡⁸

⇔≡╙╟™⁹ 

 

2  

│⁸ ╩ ⌐⁸1 ↔≤⌐ ∆╢⁹ ⌐≈™≡╙ ╩ ≤∆╢⁹ ≢

─ ─ │ 1/100╩ ≤∆╢⁹ 

 

3  

│⁸ ╕√│ ⌂≥─ ↔≤⌐∕─ ╩ ∆╢⁹ ╘Ⱳ

╙≡™≈⌐◓fiꜞכ ╩ ╘ ∆╢⁹ 

ₒ ₓ 

│⁸ ╕√│ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸

─ ┘ ─ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙ ∆╢⁹

│ ╩ ≤⇔⁸1/100m ╕≢ ∆╢⁹ ─ ⌐ √∫≡│⁸

╩ ∆╢⁹ ⌐≈™≡│⁸₈ 2  ₉─₈11 ₉╩ ─↓≤⁹ 
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4  

│⁸ ╕√│ ⌂≥─ ↔≤⌐∕─ ⅛╠─ ╩╙≤⌐

∆╢⁹ 

ₒ ₓ 

│⁸ ╕√│ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸

─ ┘ ─ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™≡╙ ∆╢⁹

│⁸1/100m ╕≢ ∆╢⁹ 

 

5 ╕√│  

│⁸ ⌂≥╩ ≢ ∆╢⁹ │⁸

⌂≥╩ ≢ ∆╢⁹ 

ₒ ₓ 

╕√│ ─ ⌐⁸ ╕√│

─≥∟╠╩ ∆╢⅛│⁸ ∆═╡ ─ ⌐╟╢⁹ ∆═╡ ─

⅜⁸ ⇔√ ╟╡╙ ™ ≢№╢ │⁸ ╩

⇔⁸ ∆═╡ ─ ⅜⁸ ⌂≥≢№╢ │⁸ ╩ ∆╢⁹ 

─ │⁸ ⁸ ≤ ≤─ ∑⁸ ≤

≤─ ∑⌂≥⌐╟∫≡⁸₈ 3  Ⱳכꜞfi◓ ₉⌐ ↕╣≡™╢ 3- 1 3- 9╩

≤⇔≡ ∆╢⅜⁸ ─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹ ─ ╩ ╢↓≤

⅜⌂™╟℮⌐∆╢√╘⁸ ⌐ ∂≡ Gr⁸Ss⌂≥ ╩ ↑╢⁹ 

│⁸ ╛ ⌂≥─ ∑⌂≥⌐╟∫≡⁸₈ 4  Ⱳכꜞ

fi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ₉⌐ ↕╣≡™╢ 4- 1~4- 3╩ ≤⇔≡ ∆╢⅜⁸

─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹╕√⁸ ─ ╩ ╢↓≤⅜⌂™╟℮⌐∆╢

√╘⌐⁸ ⌐ ∂≡ GS⁸Lm ⌂≥ ╩ ↑╢⁹ 

Ⱳכꜞfi◓ ╕√│ ⌐⁸ ─ ┘ ⁸ ─

┘ ─ ╩ ↑╢⁹ ⌐│⁸ ⁸ ─ ─ ─╒⅛

⁸ ⁸ ⁸ ה ╩ ∆╢≤╟™⁹ 

 

6 ╕√│  

│⁸ ⌂≥╩ ∆╢⁹ │⁸ ⌐╟∫≡ ⇔⁸

∆╢⁹ 

ₒ ₓ 

╕√│ ─ ⌐⁸ ╕√│ ─≥∟╠╩

∆╢⅛│⁸ ∆═╡ ─ ⌐╟╢⁹ ∆═╡ ─ ⅜⁸ ⇔√ ╟╡

╙ ™ ≢№╢ │⁸ ╩ ⇔⁸ ∆═╡ ─ ⅜⁸

⌂≥≢№╢ │⁸ ╩ ∆╢⁹ 

│⁸ ⁸ ≤ ≤─ ∑⁸ ≤ ≤─
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∑⌂≥⌐╟∫≡⁸₈ 3  Ⱳכꜞfi◓ ₉⌐ ↕╣≡™╢ 3- 1 3- 9╩ ≤⇔≡⁸

∆╢⁹ 

─ │⁸ 3- 1 9─ ה ╩ ≤⇔≡⁸ ⌐ ∂≡

╩ ⇔≡╙ ╦⌂™⁹ ─ │⁸ ╩ ⌂ ⌐ ═╢⁹ 

│⁸ ⌐╟╡₈ 4  Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ₉

⌐ ↕╣≡™╢ 4- 4╩ ⌐ ⇔⁸ ∆╢⁹ ╛ ה ╩ ⇔

√≤⅝│⁸∕─ ⌐ ≠⅝ ─ ⌐ ∫≡ ∆╢⁹ 

 

7  

│⁸ ╢™ ─ ≢⁸ ≢ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

⌐ ™╢ │⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ₉╩ ≤⇔⁸

│ ─ ∑ ≤⇔≡ 2 ≤∆╢⁹ ─ ∑│ ─ ⌐ ╩ ∆╢

⅜ ≢⁸ ⅜ ─ │⁸ ≤∆╢ ⁹╕√⁸ ⌐ ∂≡₈ ₉ ┘₈ ₉─

╩≈↑╢≤≤╙⌐⁸ ╩ ┘╢≤⅝│₈ ₉─ ╩ ↑╢⁹ ⅜ ⌐ ⌂≤⅝│

₈ ₉─ ╩ ↑╢⁹ ⌂≥ ⌂ ╩ ∆╢≤⅝│⁸ ≤ ─₈ ₉⁸ ⅜ ╡

∂∫≡™╢≤⅝│ ≤ ─₈ ₉≤∆╢⁹ 

↓─╒⅛⁸ │ ⁸ │ ⌂ ╩ ™√╒℮⅜ ⌂≤⅝⌐│⁸∕╣╠╩

™≡╙╟™↓≤≤∆╢⁹ 

 

8 ─  

─ │⁸ ─ ╛ ─ ⌂≥⅛╠ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢↓≤

⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ ─ ╩ ∆╢ ╩ ⇔≡⁸∕╣⌐

≠™≡ ⇔⁸ ≢ ∆╢⁹ ⇔√ │⁸ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹ 

─ ╩ ∆╢ ⌐│⁸ ─ ⌐╟╢ ─ 6- 1 ╛ ─ ⌐╟╢

⌂≥⅜ ≤⌂╢⁹ 6- 2 6- 4│ ⌐╟╠⌂™ ─ ─ ⁸ 6- 5 6- 7│⁸

∕╣∙╣ ⁸ ⁸ ╩ ≤⇔√ ─ ─ ╩ ⇔≡™╢⁹ ⌐⅔↑╢

─ ─ ╩ ∆╢ ⌐│⁸↓╣╠─ ╩ ⌐∆╢≤╟™⁹ 
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6- 1 ─ ─ ⌐╟╢ ─ ─ ─  

 

 

6- 2 ─ ─ IAEG1 ╩ ⇔⁸  

 

 

6- 3 ─ ─ JGS 38112)⌐  

 

 

─ ─ (%)

0

╦∏⅛⌐ 0⁷~⁷10

⌐ 10⁷~⁷35

⌐ 35⁷~⁷75

⇔ↄ 75⁷

⁷⁷⁷⁷⁷⁷⁷⁷⁷

w1 з ⌂
─ │ ╠╣⌂™⁹ ⌂ ⅜ ⅛⌐ ⇔≡™╢↓≤

⅜№╢⁹

w2 и ╛╛ ⇔√ ≤ ⌐ ╩ ∆ ⅜№╢⁹

w3 й ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w4 к ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w5 л ╘≡ ⇔√
∆═≡─ ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹╙≤╙

≤─ ─ │╒≤╪≥⅜ ⌂╦╣≡™╢⁹

w6 м

∆═≡─ │ ⌐ ⇔≡™╢⁹ ─ ≤ ─ │

↕╣≡™╢⁹ ⅝⌂ ⅜ ⅝≡™╢⅜⁸ ││∫⅝╡≤

⇔≡™╢╦↑≢│⌂™⁹

─

w1 ⌂
⌐│ ⌂≥─ ─ │ ╠╣⌂™⁹ ⌂ ⌐│╦∏⅛⌂

⅜ ╘╠╣╢ ⁹

w2 ╦∏⅛⌐ ╛ ⌐ ⅜ ╘╠╣╢ ⁹

w3 ⅛⌂╡
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w4 ↄ  
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w5 ⌐
│∆═≡ │ ⇔≡ ≤⌂∫≡™╢ ⁹ ─ │╒

≤╪≥ ⇔≡™⌂™⁹

w6     
│∆═≡ ⌐  ⁹ ─ ≤ ─ │ ╣≡ ╘╠╣⌂

™⁹ ⌐ ⅝⌂ ⅜№╢⅜ ─ │ ─ │ ≢│⌂™ ⁹
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6- 4 ≤ ─ ─ ISO3 ⌐  

 

 

6- 5 ─ ─ ─ ( )  

 

 

6- 6 ─ ─ ─ ( )  

 

 

6- 7 ─ ─ ─  

 

 

 

Term                 Description

w1 Fresh                  No visible sign of weathering/alteration of the rock material.

w2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

w3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

w4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │╕∫√ↄ⌂™⁹

w2 ≢№╢⁹ ─ ⌐ ⅜№╢⁹ ─ │⌂™⁹

w3
⇔≡™╢⁹ ─ ⅜№╢⁹ ─ ⌂ ⅜

№╢⁹

w4
⇔≡™╢⁹ ⅜ №╢™│ ⅜ ⇔≡™╢⁹ ─
⅜ ⇔≡™╢⁹

w5
⇔≡™╢⁹ ⅔╟┘ ─ ╩ ⅝╒≤╪≥ ⇔ │ ╦╣

≡™╢⁹

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │ ↄ⌂™⁹

w2 ≢№╢⁹ ─ │⌂™⅜⁸ ─ ⌐ ⅜№╢⁹

w3
⇔≡™╢⁹ ─ ⅜ ∫≡⅔╡⁸╛╛ ╩ ┘≡™╢⁹ │
⇔≡™╢⁹ ─ ⅜ ⇔≡™╢⁹

w4
⇔≡™╢⁹ │ ⇔ ≤⌂∫≡™╢⁹ ⅜ ⇔≡™

╢⁹ ⅜ ⇔™⁹

w5 ⇔≡™╢⁹ ⅜ ╦╣≡™╢⁹

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹

w2 ≢№╢⁹ ⁸ ⌐∕∫≡ ⅛⌐ ⅜№╡ ╣╛∆™⁹

w3 ⇔≡™╢⁹ ⁸ ⌐∕∫≡ ⇔≡™╢⁹

w4 ⇔≡™╢⁹ ╕≢ ⇔≡™╢⁹Ɫfiⱴכ≢ ⌐ ∑╢⁹

w5 ⇔≡™╢⁹ ⇔⁸ ≢ ⌐ ∆↓≤⅜≢⅝╢⁹
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9 ─  

─ │⁸ ─ ─ ⅛╠⁸ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢

↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ 6- 8╕√│ 6- 9─ ─╟℮⌂ ─

─ ╩ ⇔≡⁸ ≢ ∆╢⁹ ⇔√ │⁸ ─ ╕√│ ⌐

≤⇔≡ ∆⁹ 

 

6- 8 ─ ─ ─  

 

 

6- 9 ≤ ─ ─ ISO3 ⌐  

 

 

⌐╟∫≡⸗fi⸗ꜞ꜡♫▬♩⅜ ↕╣≡™╢ │⁸⸗fi⸗ꜞ꜡♫▬♩─ ─ ╩ⱷ

♅꜠fiⱩꜟכ⌐╟╢ ⌐╟∫≡╙ ∆╢↓≤⅜≢⅝⁸∕─ │ 6- 10─≤⅔╡≢№╢⁹ 

 

6- 10 ⸗fi⸗ꜞ꜡♫▬♩╩ ╪∞ ─ⱷ♅꜠fiⱩꜟכ⌐╟╢ ─  

 

 

h1 ⌐ ─ ⅜ ╘╠╣⌂™╙─⁹

h2
╩ ⌐ ⇔⁸ ⅜ ™╙─⁹№╢™│

─ ⅜ ™╙─ ≢50 ⁹

h3

≢ ⅜ ╪≢™╢≤ ≢⅝╢⅜⁸ ╩ ╠⅛⌐

⇔⁸ ⅜ ⌂╙─⁹╕√│ ╩ ∆╙─⅔╟┘
⁹

h4
⁸ ⅜ ≢ ↕╣⁸ ╩ ↄ

≥ ↕⌂™╙─⁹

Term                 Description

h1 Fresh                  No visible sign of weathering/alteration of the rock material.

h2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

h3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

h4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

─

hm1 ↄ ⇔⌂™⁹

hm2 ⌐ ╩ ∆╢⁹

hm3 ⌐ ╩ ∆╢⁹

hm4 ╩ ∆╢⁹
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10  

│⁸ ∆═╡⌂≥⌐╟╢ ─ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

∆═╡ ╩ ∆╢ │⁸ ∆═╡ ⌐╟∫≡ ↕╣≡™╢⁹⇔√⅜∫≡⁸ ∆

═╡ ╩Ⱳכꜞfi◓◖▪ ⌐╟∫≡ ∆╢ ⌐│⁸∆═╡ ─ ≤≤╙⌐⁸ ∆

═╡ ╩ ∆╢ ─ ≤∕─ ⌂ │ ≢№╢⁹ ∆═╡ ─ ≤

─ │⁸╟ↄ ⇔≡™╢─≢⁸ ╩ ∆╢ ⌐│⁸ ∆╢ ⅜№╢⁹ 

6- 11│ ∆═╡ ≤ ─ ─ ─ ≢№╢⁹ ╩ ∆╢

⌐│⁸ 6- 11─╟℮⌂ ╩ ⇔≡⁸ ⇔⁸ ╩ ∆╢⁹ ⇔√ │⁸

─ ╕√│ ⌐ ≤⇔≡ ∆⁹ 

⌂⅔⁸ ─ ╩ ∆╢⌐│⁸ Ⱳכꜞfi◓⌂≥⁸≢⅝╢∞↑Ⱳכꜞfi◓◖▪╩ ↕

∏⌐ ∆╢ ⅜№╢⁹ 

6- 11 ∆═╡ ╩ ∆╢ ─ ─ 4)  

 

 

11 ┘  

│⁸Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸ ╩ ∆╢⁹ │⁸ ⌐

≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ↕⅜ ≤ ↕╣╢ ⌐≈™≡─Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸

∆╢⁹ ⌐ √∫≡│⁸ 6- 12╕√│ 6- 13 ↓─ ⌐│⁸ ≤Ⱳכꜞfi◓ⱦ♇♩ ┘

≤─ ╙ ↕╣≡™╢ ─╟℮⌂ ─ ╩ ⇔⁸∕╣⌐ ≠™≡ ⇔⁸

≢ ∆╢⁹ ⇔√ ╩ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹ ─ ≤⇔

≡⁸ 6- 14 6- 16╩ ∆⁹↓╣╠─ │ ╩ ↕⌂≥⌐╟∫≡ ⇔√╙─≢№╢⁹ 

6- 12 ─ ─  

 

Cl Cl

Cr4 Sh4 2-5mm 60%

Cr3 Sh3 5-15mm 30-60%

Cr2 Sh2 15mm 30%

Cr1b

Cr1a

A ⁸Ɫfiⱴכ≢ ⌐ ╣⌂™⁹

B ⁸Ɫfiⱴכ≢ ⁹

C ⁸Ɫfiⱴכ≢ ⌐ ╣╢⁹

D ⁸Ɫfiⱴכ≢Ⱳ꜡Ⱳ꜡⌐ ↑╢⁹

E ⁸ⱴ◘ ⁸ ⁹
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6- 13 ─ ─  

 

 

6- 14 ↕⌐╟╢ ─ ─ JGS 3811 2 ⅛╠  

 

 

6- 15 ↕⌐╟╢ ─ ─  

(a) Bieniawski 5)⌐╟╢  

 

(b) IAEG 1)⌐╟╢  

 

 

A Ɫfiⱴכ≢ ↄ≤ ⁸DB≢2cm/min

B Ɫfiⱴכ≢ ™ ⁸DB≢2 4cm/min

C Ɫfiⱴכ≢ ↄ≤ ⁸ ⌐ ╣╢⁹DB≢3cm/min

D ≢ ≢ ╡ ╣╢⁹MC≢

E ⌐⌂╡╛∆™⁹MC≢

DB ♄▬ꜘ⸗fi♪ⱦ♇♩⁸MC ⱷ♃ꜟ◒ꜝ►fi

─ ↕(MN/m
2
)

A 100

B 100 50

C 50 25

D 25 10

E 10 5

F 5 1

G 1

⁷⁷⁷ ↕ MPa ↕ MPa

A ⌐ ™ very high 200 8

B ™ high 100⁷ ⁷200 4⁷ ⁷8

C medium 50⁷ ⁷100 2⁷ ⁷4

D ™ low 25⁷ ⁷50 1⁷ ⁷2

E ⌐ ™ very low 1⁷ ⁷25 1

⁷⁷⁷ ↕(MPa)

E ™ weak ⁷⁷1.5 15 ⁷⁷⁷NB1

D moderately strong ⁷⁷15 50  ⁷⁷⁷ NB2

C ™ (strong) ⁷⁷50 120

B ⌐ ™ very strong ⁷⁷120 230

A ⌐ ™ extremely strong ⁷⁷230

NB1 1.5MPa ─╙─│ ≤⇔≡ ℮⁹

NB2 50MPa ╩ ⁸ ╩ ≤∆╢⁹

1MPa ԇ 10kgf /cm
2≢
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6- 16 ─ ≤ ↕─ ─ (ISO4)⌐ )  

 

 

│⁸ ⌂≥─ ⌂ ⌐ 6- 17╩ ⌐ ∆╢⁹ ⌐ ╛ ─ ⌐

™ ─ │ ⅝ↄ ∆╢─≢⁸ ╛⅛⌐ ⌐≡ ∆╢╟℮⌐ ∆╢⁹ 

 

6- 17 ASTM─ ─ (ASTM6)⌐  

 

 

12 ◖▪  

◖▪ │⁸◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ≢─ ╩ ∆╢⁹ 

ₒ ₓ 

◖▪ │⁸◘fiⱪꜝכ ⅝ →↔≤ 1 ↔≤ ⌐⁸1 ─ ↕⌐ ∆╢Ⱳכꜞfi

◓◖▪─ ⅜ ↕╣≡™╢╙── ─ ↕─ ≢ ∆⁹ ₁─Ⱳכꜞfi◓◖▪─ ↕

│Ⱳכꜞfi◓◖▪─ ≢ ∆╢⁹◖▪ │⁸ ─ ⁸ ⁸ ⁸ ⌐

Ⱳכꜞfi◓─ ◘fiⱪꜝכ─ ⌐╟∫≡ ⌂╢⁹⇔√⅜∫≡⁸◖▪ │◘fiⱪꜝכ─

⁸ ⌐ ⅝ↄ ↕╣╢↓≤⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

13  

│⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢⅝⌂⅛∫√ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ∆═╡ ─ ⌐ ⇔≡ ⌂ ╩ ™⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐

≢⅝⌂⅛∫√ ╩ ⌐ ∂≡ ╩ ⇔≡ ∆╢⁹ ∆═╡ ─ ⅜ ╟╡╙

⌂ ─ ⌐│⁸ ⅎ┌⁸ ─╟℮⌂ ≢№╢⁹ 

Term  Field Identification

 Unconfined compressive

strength

(MPa)

G Extremely weak 
a Indented by thumbnail  less than 1

F
Very weak  

Crumbles under firm blows with point of geological hammer, can be peeled by a

pocket knife

 1 to 5

E
 Weak    

Can be peeled by a pocket knife with difficulty, shallow indentations made by firm

blow with point of geological hammer

 5 to 25

D
 Medium strong

Cannot be scraped or peeled with a pocket knife, specimen can be fractured with

single firm blow of geological hammer

25 to 50

C Strong  Specimen requires more than one blow of geological hammer to fracture it  50 to 100

B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250

A Extremely strong   Specimen can only be chipped with geological hammer greater than 250

a
  Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1

Description Criteria

rc1 Very soft Thumb will penetrate soil more than 1 in. (25 mm)

rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)

rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)

rc4 Hard Thumb will not indent soil but readily indented with thumbnail.

rc5 Very hard Thumb will not indent soil.
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ᵑ ⁸ ─ ⁸ ⁸  

ᵒ ⁸ ⁸ ╛ꜝⱵ♫⌂≥ ⁸ ⁸ ⁸ ⌂≥─

⌂  

ᵓ ה ⌂≥─ ⁸ ⁸ ─ ⁸ ⁸ ⁸

⁸ ⁸ ─ ⁸ ⁸ ⁸ ⌂≥ 

ᵔ ⁸ ⁸┼⅝ ⁸ ⁸∕─ ─ ╣ ⌂≥ ⁸

ה ⁸ ─ ↕ ⁸ ⌐ ⅜ ∫√⅛ ⅛ ⁸☻ꜞ♇◔fi◘▬♪

ה ⌂≥─ ⌂≥⁸ ─ ⁸ ⁸ ─ ─ ⌂≥  

ᵕ ─ ─ ∑╪ ─ ⁸ ה ─ ⁸ ─ ⁸

⁸☻ꜞ♇◔fi◘▬♪ ה ⌂≥─ ⁸ ─ ┘☻ꜞ♇◔fi◘▬

♪─ ⁸ ─ ⌂≥ 

ᵖ ─ ⁸ ⁸ ⌂≥ ⁸ ⁸ ⌂≥ 

ᵗ ─ ⁸ ─ ⁸ ↕⁸ ─ ⁸ ⁸ ⌂≥ 

ᵘ ─ ╣ ⁸ ⁸ ⁸ ⌂≥ 

ᵙ ∆═╡ ⅜№╢ ⁸∕─ ↕⁸ ⁸ ⁸ ⌂≥ 

ᵚ ⌂ ⁸ ⁸ ┘◖▪ ─ ⌐⅔↑╢  

∆═╡ ─ ⅜ ─╟℮⌂ ≢№╢ ⌐│⁸ ⅎ┌⁸ ─╟℮⌂

≢№╢⁹ 

ᵛ ─  

⁸ ⁸ ⁸ ⌂≥ 

ᵜ ─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥ 

ᵝ ─  

⁸ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ 

ᵞ ⌐⅔↑╢  

ᵟ ∕─ ─  

 

14 ◖▪  

◖▪ │⁸◖▪─ ─ ⁸ ╩ ∆╢⁹ 

ₒ ₓ 

◖▪ │◖▪ ↔≤⌐ ⇔⁸◖▪╩ ╕⌂™ ─ ─◖▪ ─ ╩ ⇔ ™≡ ╘⁸

◖▪ ─ ⁸◖▪─ ╩ ∆╢⁹◖▪ │⁸kg ≢ ∆╢⁹◖▪ │⁸ ∆

═╡─ ⌐⅔↑╢ ─ ≤∆╢⁹ 
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15  

╩ ∫√ ⌐│⁸ ⇔√ ┘∕─ ╩ ∆╢⁹ ⌐≈™

≡│⁸ ╣ ◓ꜝⱨ╩ ™≡ ⇔⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

─ │ 6- 18─≤⅔╡ ↕╣╢⁹ │⁸ ╩ ⌐ ↕∑

∏ ℮ ≢№╢⁹ ⁸ → │⁸ ╩ ⌐ →╢↓≤⌐╟∫≡ ≤

─ ╩ ↕∑≡ ╩ ℮╙─≢№╢⁹↓╣╠─ ─℮∟⁸ ∞↑─ ≢│⁸

⅜ ⌐№╢ ⁸ ╩ ≢⅝⌂™ ⅜№╢√╘⁸ ≤ → ╩

∆╢↓≤⅜ ╕⇔™⁹⌂⅔⁸ ─ ⌐╟∫≡│ ⅎ┌ ⁸ →⌐ ╦╡

⌐╟∫≡ ╩ ↕∑╢╙─╙№╢⁹ 

╩ ∫√ ⌐│⁸ ⇔√ ╩ 6- 18⌐ ∆ ─℮∟ ∆╢♃▬♩ꜟ

─( )─™∏╣⅛╩ủ≢ ╖⁸ ⅛╠─ ─ ╩◓ꜝⱨ≢ ∆╢

6- 2 ⁹ 6- 2⌐⅔™≡⁸B.G │ ─Ᵽ♇◒◓ꜝ►fi♪ ╩ ⇔⁸t0⁸t1⁸t2⁸│ההה

⅛╠─ ╩ ⇔≡™╢⁹◓ꜝⱨ⌐│⁸ ─ ╛ ─ ⌐ ─ ⁸

─ ⌐ ⌂ ╩ ⇔≡Ᵽ♇◒◓ꜝ►fi♪ ≤≤╙⌐ ∆╢⁹ 

─ │⁸ 6- 19⌐ ∆ ╩ ™≡ ∆╢⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ ─ ╩ ⇔≡ ℮⁹ 

 

6- 18 ─  

 

 

6- 19 ⌐ ™╢  

 

 

╖ →

⁷

6-4(a)⌐ ∆╟℮⌐ ─ ⅜ ╘╠╣╢ ⁹

6-4 (b)⌐ ∆ ⅜ ╘╠╣╢ ⁹

6-4 (c)⌐ ∆ ⅜ ╘╠╣╢ ⁹

⌐╒≤╪≥ ⅜ ╘╠╣⌂™ ⁹

∕─ ⁸ ⁸ ⁸ ─ ⁹
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 (a)          (b)         (c)  

6- 2 ─  

 

 

16 (1)  

│⁸₈15 ₉ ─ ⌐≈™≡⁸ ┘ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ╩ ™√ ⌐│⁸ ⁸ ⁸ ⁸

⌂≥⅜№╢⁹Ⱳכꜞfi◓◖▪╩ ™√ ⌐│⁸

⁸ ⁸ ⁸ ⌂≥ ⁸ ⁸ ∑╪

⁸ ╡ ⇔ ∑╪ ⁸ꜞfi◓∑╪ ⁸ ⌂≥ ⅜№╢⁹ 

│⁸ ⅎ┌⁸ ⁸ ⁸ ⌂≥─ ≢ ⅜

⌂Ɽꜝⱷכ♃╩ ⇔≡ ∆╢⁹ ─ ≢│⁸ ⁸ ה ⁸

╩⁸ ה ≢│⁸ ⁸ ⁸ ⌐≈™≡ ⌂ ╩

℮⁹ 

(1)⌐│⁸↓╣╠─ ╕√│ ─℮∟⁸Ⱳכꜞfi◓─ ⅛╠⇔≡

╩ ™≡ ⌂╙─⌐≈™≡ ∆╢⁹⌂⅔⁸ ⌐ √∫≡│⁸ ⅜ ⌂

⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

17 (2)  

(2)│⁸₈15 ₉⁸₈16 (1)₉ ─ ⌐≈™≡⁸ ┘

⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(2)│⁸₈15 ₉⁸₈16 (1)₉ ─╙─⌐≈™≡⁸ ┘ ╩

∆╢⅜⁸ ⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 
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╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

18  

│⁸ ↔≤─ ╩ ≤ ≢ ∆⁹ 

ₒ ₓ 

₈18 ₉ ◓fi◦כ◔ ₈19┘ ₉│⁸Ⱳכꜞfi◓─ ⌐ ∆╢ ≢№

╢⅜⁸ ⌐Ⱳכꜞfi◓ ─ ─ ( )╩ ™⁸ ─ ╛ ─

╩ ∆╢√╘─ ≤∆╢╙─≢№╢⁹ 

│⁸ ≤ ─ ⌐⁸ ╩ ⇔√ ╩ ⇔⁸

ⅎ┌ 10 3 ─ │⁸10/3≤ ∆╢⁹ 

╩Ⱪכꜙ♅▪◖⁸√╕ ⅝ →√ ◖▪ ⌐ ╩ ╣√ │⁸ ≢ ∆╢⁹

╩Ⱪכꜙ♅▪◖ ⅝ →√ │⁸ ─ ─ ─ ≤∆╢⁹ 

 

◓fi◦כ◔ 19  

◓fi◦כ◔ │⁸ ─ ─ ╩ ∆╢⁹ 

ₒ ₓ 

6- 3⌐ ⁸ ◓fi◦כ◔┘ ─ ╩ ∆⁹Ⱳכꜞfi◓ ─

╩ ╠⅛≤∆╢√╘⁸ ◓fi◦כ◔─ ╩ ∆╢⁹ 

 

6- 3 ⁸ ◓fi◦כ◔┘ ─  

 

20  

│⁸ ─ ≤ ─ ┘ ─ ╩

∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ─ │⁸ ─ ╩ ∆╢ ≢ ⌂ ≤⌂╢⁹ ⅎ┌⁸

─ ╟╡╙ ─ ─ ⅜ ™ ⌐│⁸ ⌐│ ⅜

(m) (m)

10/ 3

10/ 4

10/ 5

7.00

3.00
3.50

6.00
5.00

6.00m
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⇔≡™╢≤ ↕╣╢⁹ 

─ │⁸ ∟⌐ ∆╢↓≤⅜ ╕⇔™⁹ ─ │⁸

─ ╩ ℮╒⅛⁸ →╩ ∫√ ⌐ ╩ ⇔ ─ ⅛╠

─ ─ ─ ╩ ℮↓≤⅜ ╕⇔™ 7)⁹√∞⇔⁸ ╩ ∆╢ ⌐│⁸

⌐ →╩ ℮⁹ 

─ │⁸Ⱳכꜞfi◓ ⌐⅔↑╢ ╩ ⇔ 6- 3 ⁸

≤№╦∑≡ ─ ⌐ ™╢⁹ ╩┤╕ⅎ≡⁸ ≤∆╢ ─

─ ╛ ─ ⅜ ╦╣╢⁹ 
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6- 4 Ⱳכꜞfi◓ ⌐⅔↑╢ ─   

 

 

( )

0.00

1.00

2.00

No.B- 001
T.P. 3.00m
Dep.=30.00m

=135 49 89.5000
=34 59 53.0000
=N280
=15

3.00

4.00

10.00

7.00

0
.5

0
0
.5

0

1
.0

0
1
.5

0

3
.0

0

0
1
/
1
0
/
0
1

6
.0

0
5
.0

0

9
.0

0

3
.5

0

30.00

1
1
.3

0
1
3
.5

0

2
8
.1

0

1
0
.0

0

2
9
.7

0

2
9
.8

0

0
1
/
1
0
/
0
2

0
1
/
1
0
/
0
3

0
1
/
1
0
/
0
4

0
1
/
1
0
/
0
5

0
1
/
1
0
/
0
6

0
1
/
1
0
/
0
8

0
1
/
1
0
/
0
9

0
1
/
1
0
/
1
0

1
.0

0

1
.5

0

2
9
.8

0
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21  

│⁸ ╩ ∆╢⁹ 

ₒ ₓ 

₈21 ₉⅛╠₈23 ₉╕≢│⁸ ⌐ ∆╢ ─℮∟⁸ ⌐ ∆╢

≢№╢⁹ 

│⁸ ╩mm ≢ ∆╢⁹ 

 

22  

│⁸ ⇔√ ─ ─ ╩ ∆╢⁹ 

ₒ ₓ 

╩ ≤⇔≡─╖ ™√ │⁸ ≤⇔≡─ │ ⇔⌂™⁹ 

 

6- 20 ─  

 

 

23  

│⁸ ╩ ∫√ ╩ ∆╢⁹ 

ₒ ₓ 

╩ ℮ ⌐│⁸ 6- 21─╟℮⌂╙─⅜ →╠╣╢⁹ ⅜ ↄ ⇔╛∆™ ╛

⅜ ╘╠╣√ ─ │⁸∆═╡ ╛ ─ ╩ ∆╢ ⌂ ≤⌂╢↓≤⅛

╠⁸ ╩ ∫√ ╩ ⇔≡⅔ↄ⁹ 

 

6- 21 ╩ ℮  

 

 

 

 

─

B1

B2 ◓fi◦כ◔

B3 ☿ⱷfi♥▫fi◓

B9 ∕─ ( ╗)

─
⁷

⁷ ⇔√ ≢⁸ ─ ╣─№╢╙─⁹

⁷ ⇔√ ≢⁸ ⅛╠─ ─ ⅜ ⇔™╙─⁹

⁷ ⇔√ ≢⁸ ⅛╠─ ─ ⅜ ⇔™╙─⁹

∕─ ∕─ ─ ⌐╟╡⁸ ╩ ≤∆╢╙─⁹
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24  

│⁸Ⱳכꜞfi◓ ⌐ ⇔√ ⌐⁸∕─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ 6- 22─ ╩ ∆╢⁹ ⌐│ ♫כ꜠♩☻ ≤ ♫כ꜠♩☻

♫כ꜠♩☻⁸╡№⅜ ╩ ⇔≡™╢ ≤ ⇔≡™╢ ⌐ ∆╢ │⁸

─ ⌐ √╡ ≤⌂╢⁹ 

 

6- 22 ⌐ ™╢  

 

 

25  

│⁸1 ↔≤─ ≤ ⅛╠ ╘⁸ ∆╢⁹ 

ₒ ₓ 

│⁸1 ↔≤─ ≤ ⅛╠ ╘⁸cm/h ≢ ∆╢⁹

⌐│ ⌐ ∆╢ ─ │ ╕⌂™⁹ 

 

Ⱪכꜙ♅▪◖ 26 ┘ⱦ♇♩ 

Ⱪכꜙ♅▪◖ ┘ⱦ♇♩│⁸ ─♩♇Ⱪ⁸ⱦכꜙ♅▪◖√⇔ ╩ ≤ ∆╢⁹ 

 

27  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

28  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸rpm ≢ ∆╢⁹ 

 

 

─ ⁷

ⱦⱤ▬ⱪ ─ כ♫כ꜠♩☻⌐ ╩ ⇔≡™╢ ⁹

ⱦⱤ▬ⱪ ─ ⌐ ╩ ⇔≡™⌂™ ⁹

╩☿ⱷfi♩ ≢ ⇔⁸ ⇔≡™╢ ⁹
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29  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸1 ─ ╩ ╘⁸MPa ≢ ∆╢⁹ 

 

30 ┘  

┘ │⁸ ─ ┘ ─ ┘⌐ ─ ⌐≈™≡

∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹╕√⁸

─ ⁸ ⁸ ⁸ ⁸∕─ ⁸ ┘ ⌐≈™≡ ╩ ∆╢⁹ 

─ │⁸ 6- 23╩ ≤∆╢⁹ 

 

6- 23 ─  

 

 

31  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹ 

 

 

 

 

1) IAEG Commi ssion on Engineering Geological Mapping (1981): Rock and soil description and 

classification for engineering geological mapping. Bulletin of International Association of 

Engineering Geology ⁸ 24⁸ pp.235-274. 

2) JGS 3811(2011) ─  

3) ISO 14689-1(2003): Geotechnical investigation and testing ΊIdentification and classification 

of rockΊPart 1: Identification and description, 16p.  

─

W1

W2

W3

W4

W5

W9 ∕─ ╗
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ה (4 ה ה (2012) ∆═╡ ╩ ≠↑╢

─ ∆═╡╩ ≤⇔≡ ⁸ ⁸52⁸ pp.231-247. 

5) Bieniawski, Z. T. (1974): Geomechanical  classification of rock masses and its application in 

tunnelling. Proc. of 3rd Intr. Congr. of Rock Mechanics . Vol.2, part A, pp.27 -32. 

6) ASTM D2 488-09a (2013): Standard practice for description and identification of soils 

(Visual -manual procedure). Annual Book of ASTM Standards , Section Four, Construction, 

pp.271-282.   

7) (2014) ♫כ꜠♩☻ ⌐╟╢ ─ ⅝ ⁸

⁸4283⁸pp.7-15. 
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7  ∆═╡Ⱳכꜞfi◓ ( )  

1  

∆═╡Ⱳכꜞfi◓⌐ ™╢ │⁸ 7- 1⌐ ∆╙─╩ ∆╙─╩ ≤⇔⁸∕─

│⁸ ─≤⅔╡≤∆╢⁹ 

 

7- 1 ∆═╡Ⱳכꜞfi◓ ( )  

ₒ ₓ 

∆═╡Ⱳכꜞfi◓ ─ │ 7- 1⌐ ∆╙─╩ ≤⇔⁸

⁸ ⁸ ⁸ ⌐ ∆╢ ⁸ ⁸

─ ⁸ ─ ⁸ ⌐ ∆╢ ⁸ ה ⁸ ⁸◖▪

⁸ ┘ ≢ ∆═⅝ ⁸ ⁸ ┘

⌐ ∆╢ 1 3 ⁸ ה ⌐ ∆╢ ⁸ ⁸

⁸ ┘ ⌐ ∆╢ ⅛╠ ∆╢╙─≤∆╢⁹∕╣∙╣─ │ ⌐

∆≤⅔╡≢№╢⁹ 

⌂⅔⁸↓↓≢ ™≡™╢ ┘ │ ≢№╡⁸Ⱳכꜞfi◓ ─ ⌂≥⌐╟∫≡⁸

⇔≡╙╟™⁹ 

 

2  

│⁸ ╩ ⌐⁸1 ↔≤⌐ ∆╢⁹ ⌐≈™≡╙ ╩ ≤∆╢⁹ ≢

─ ─ │ 1/100╩ ≤∆╢⁹ 

 

3  

│⁸ ╕√│ ⌂≥─ ↔≤⌐∕─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ╕√│ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸

─ ┘ ─ ╛ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™

≡╙ ∆╢⁹ │ ╩ ≤⇔⁸1/100m ╕≢ ∆╢⁹ ─ ⌐

√∫≡│⁸ ╩ ∆╢⁹ ⌐≈™≡│⁸₈ 2  ₉─₈11 ₉╩

─↓≤⁹ 
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4  

│⁸ ╕√│ ⌂≥─ ↔≤⌐∕─ ⅛╠─ ╩╙≤⌐

∆╢⁹ 

ₒ ₓ 

│⁸ ╕√│ ─ ↔≤⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸

─ ┘ ─ ╛ ─℮∟⁸Ⱳכꜞfi◓─ ⌐ ∂≡ ⌂ ⌐≈™

≡╙ ∆╢⁹ │⁸1/100m ╕≢ ∆╢⁹ 

 

5 ╕√│  

│⁸ ⌂≥╩ ≢ ∆╢⁹ │⁸

⌂≥╩ ≢ ∆╢⁹ 

ₒ ₓ 

╕√│ ─ ⌐⁸ ╕√│

─≥∟╠╩ ∆╢⅛│⁸ ∆═╡ ─ ⌐╟╢⁹ ∆═╡ ─

⅜⁸ ⇔√ ╟╡╙ ™ ≢№╢ │⁸ ╩

⇔⁸ ∆═╡ ─ ⅜⁸ ⌂≥≢№╢ │⁸ ╩ ∆╢⁹ 

─ │⁸ ⁸ ≤ ≤─ ∑⁸ ≤

≤─ ∑⌂≥⌐╟∫≡⁸₈ 3  Ⱳכꜞfi◓ ₉⌐ ↕╣≡™╢ 3- 1 3- 9╩

≤⇔≡ ∆╢⅜⁸ ─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹ ─ ╩ ╢↓≤

⅜⌂™╟℮⌐∆╢√╘⁸ ⌐ ∂≡ Gr⁸Ss⌂≥ ╩ ↑╢⁹ 

│⁸ ╛ ⌂≥─ ∑⌂≥⌐╟∫≡⁸₈ 4  Ⱳכꜞ

fi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ₉⌐ ↕╣≡™╢ 4- 1~4- 3╩ ≤⇔≡ ∆╢⅜⁸

─ ⌐ ∂≡ ⌐ ⇔≡╙╟™⁹╕√⁸ ─ ╩ ╢↓≤⅜⌂™╟℮⌐∆╢

√╘⌐⁸ ⌐ ∂≡ GS⁸Lm ⌂≥ ╩ ↑╢⁹ 

Ⱳכꜞfi◓ ╕√│ ⌐⁸ ─ ┘ ⁸ ─

┘ ─ ╩ ↑╢⁹ ⌐│⁸ ⁸ ─ ─ ─╒⅛

⁸ ⁸ ⁸ ה ╩ ∆╢≤╟™⁹ 

 

6 ╕√│  

│⁸ ⌂≥╩ ∆╢⁹ │⁸ ⌐╟∫≡ ⇔⁸

∆╢⁹ 

ₒ ₓ 

╕√│ ─ ⌐⁸ ╕√│ ─≥∟╠╩

∆╢⅛│⁸ ∆═╡ ─ ⌐╟╢⁹ ∆═╡ ─ ⅜⁸ ⇔√ ╟╡

╙ ™ ≢№╢ │⁸ ╩ ⇔⁸ ∆═╡ ─ ⅜⁸

⌂≥≢№╢ │⁸ ╩ ∆╢⁹ 
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│⁸ ⁸ ≤ ≤─ ∑⁸ ≤ ≤─

∑⌂≥⌐╟∫≡⁸₈ 3  Ⱳכꜞfi◓ ₉⌐ ↕╣≡™╢ 3- 1 3- 9╩ ≤⇔≡⁸

∆╢⁹ 

─ │⁸ 3- 1 3- 9─ ה ╩ ≤⇔≡⁸ ⌐ ∂≡

╩ ⇔≡╙ ╦⌂™⁹ ─ │⁸ ╩ ⌂ ⌐ ═╢⁹ 

│⁸ ⌐╟╡ 4- 4╩ ⌐ ⇔⁸ ∆╢⁹ ╛ ה

╩ ⇔√≤⅝│⁸∕─ ⌐ ≠⅝ ─ ⌐ ∫≡ ∆╢⁹ 

 

7  

│⁸ ╢™ ─ ≢⁸ ≢ ⇔⁸ ∆╢⁹ 

ₒ ₓ 

⌐ ™╢ │⁸₈ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ₉╩ ≤⇔⁸

│ ─ ∑ ≤⇔≡ 2 ≤∆╢⁹ ─ ∑│ ─ ⌐ ╩ ∆╢

⅜ ≢⁸ ⅜ ─ │⁸ ≤∆╢ ⁹╕√⁸ ⌐ ∂≡₈ ₉ ┘₈ ₉─

╩≈↑╢≤≤╙⌐⁸ ╩ ┘╢≤⅝│₈ ₉─ ╩ ↑╢⁹ ⅜ ⌐ ⌂≤⅝│

₈ ₉─ ╩ ↑╢⁹ ⌂≥ ⌂ ╩ ∆╢≤⅝│⁸ ≤ ─₈ ₉⁸ ⅜ ╡

∂∫≡™╢≤⅝│ ≤ ─₈ ₉≤∆╢⁹ 

↓─╒⅛⁸ │ ⁸ │ ⌂ ╩ ™√╒℮⅜ ⌂≤⅝⌐│⁸∕╣╠╩

™≡╙╟™↓≤≤∆╢⁹ 

 

8 ─  

─ │⁸ ─ ╛ ─ ⌂≥⅛╠ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢↓≤

⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ ─ ╩ ∆╢ ╩ ⇔≡⁸∕╣⌐

≠™≡ ⇔⁸ ≢ ∆╢⁹ ⇔√ │⁸ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹ 

─ ╩ ∆╢ ⌐│⁸ ─ ⌐╟╢ ─ 7- 1 ╛ ─ ⌐╟╢

⌂≥⅜ ≤⌂╢⁹ 7- 2 7- 4│ ⌐╟╠⌂™ ─ ─ ⁸ 7- 5 7- 7│⁸

∕╣∙╣ ⁸ ⁸ ╩ ≤⇔√ ─ ─ ╩ ⇔≡™╢⁹ ⌐⅔↑╢

─ ─ ╩ ∆╢ ⌐│⁸↓╣╠─ ╩ ⌐∆╢≤╟™⁹ 
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7- 1 ─ ─ ⌐╟╢ ─ ─ ─  

 

 

7- 2 ─ ─ IAEG1 ╩ ⇔⁸  

 

 

7- 3 ─ ─ JGS 38112)⌐  

 

 

─ ─ (%)

0

╦∏⅛⌐ 0⁷~⁷10

⌐ 10⁷~⁷35

⌐ 35⁷~⁷75

⇔ↄ 75⁷

⁷⁷⁷⁷⁷⁷⁷⁷⁷

w1 з ⌂
─ │ ╠╣⌂™⁹ ⌂ ⅜ ⅛⌐ ⇔≡™╢↓≤

⅜№╢⁹

w2 и ╛╛ ⇔√ ≤ ⌐ ╩ ∆ ⅜№╢⁹

w3 й ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w4 к ⌐ ⇔√
─35 ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹

№╢™│ ⇔√ │ ⇔√ №╢™│ ≤⇔≡ ∆╢⁹

w5 л ╘≡ ⇔√
∆═≡─ ⅜ ⇔⁸ ┘ №╢™│ ⌐⌂∫≡™╢⁹╙≤╙

≤─ ─ │╒≤╪≥⅜ ⌂╦╣≡™╢⁹

w6 м

∆═≡─ │ ⌐ ⇔≡™╢⁹ ─ ≤ ─ │

↕╣≡™╢⁹ ⅝⌂ ⅜ ⅝≡™╢⅜⁸ ││∫⅝╡≤

⇔≡™╢╦↑≢│⌂™⁹

─

w1 ⌂
⌐│ ⌂≥─ ─ │ ╠╣⌂™⁹ ⌂ ⌐│╦∏⅛⌂

⅜ ╘╠╣╢ ⁹

w2 ╦∏⅛⌐ ╛ ⌐ ⅜ ╘╠╣╢ ⁹

w3 ⅛⌂╡
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w4 ↄ  
─ ⅜ ─ ⁹ №╢™│ ה  ⇔√ │

⌂ ≤⇔≡╕√│ ⌐ ╠╣╢⁹

w5 ⌐
│∆═≡ │ ⇔≡ ≤⌂∫≡™╢ ⁹ ─ │╒

≤╪≥ ⇔≡™⌂™⁹

w6     
│∆═≡ ⌐  ⁹ ─ ≤ ─ │ ╣≡ ╘╠╣⌂

™⁹ ⌐ ⅝⌂ ⅜№╢⅜ ─ │ ─ │ ≢│⌂™ ⁹
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7- 4 ≤ ─ ─ ISO3 ⌐  

 

 

7- 5 ─ ─ ─ ( )  

 

 

7- 6 ─ ─ ─ ( )  

 

 

7- 7 ─ ─ ─  

 

 

 

Term                 Description

w1 Fresh                  No visible sign of weathering/alteration of the rock material.

w2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

w3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

w4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │╕∫√ↄ⌂™⁹

w2 ≢№╢⁹ ─ ⌐ ⅜№╢⁹ ─ │⌂™⁹

w3
⇔≡™╢⁹ ─ ⅜№╢⁹ ─ ⌂ ⅜

№╢⁹

w4
⇔≡™╢⁹ ⅜ №╢™│ ⅜ ⇔≡™╢⁹ ─
⅜ ⇔≡™╢⁹

w5
⇔≡™╢⁹ ⅔╟┘ ─ ╩ ⅝╒≤╪≥ ⇔ │ ╦╣

≡™╢⁹

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹ ─ │ ↄ⌂™⁹

w2 ≢№╢⁹ ─ │⌂™⅜⁸ ─ ⌐ ⅜№╢⁹

w3
⇔≡™╢⁹ ─ ⅜ ∫≡⅔╡⁸╛╛ ╩ ┘≡™╢⁹ │
⇔≡™╢⁹ ─ ⅜ ⇔≡™╢⁹

w4
⇔≡™╢⁹ │ ⇔ ≤⌂∫≡™╢⁹ ⅜ ⇔≡™

╢⁹ ⅜ ⇔™⁹

w5 ⇔≡™╢⁹ ⅜ ╦╣≡™╢⁹

⁷⁷ ⁷⁷─⁷⁷ ⁷⁷

w1 ⌐ ≢№╢⁹

w2 ≢№╢⁹ ⁸ ⌐∕∫≡ ⅛⌐ ⅜№╡ ╣╛∆™⁹

w3 ⇔≡™╢⁹ ⁸ ⌐∕∫≡ ⇔≡™╢⁹

w4 ⇔≡™╢⁹ ╕≢ ⇔≡™╢⁹Ɫfiⱴכ≢ ⌐ ∑╢⁹

w5 ⇔≡™╢⁹ ⇔⁸ ≢ ⌐ ∆↓≤⅜≢⅝╢⁹
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9 ─  

─ │⁸ ─ ─ ⅛╠⁸ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ⁸ ⁸ ⁸ ─ ⌐╟∫≡ ⅜ ⌂╡ ⌐ ∆╢

↓≤⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ∂≡ 7- 8╕√│ 7- 9─ ─╟℮⌂ ─

─ ╩ ⇔≡⁸ ≢ ∆╢⁹ ⇔√ │⁸ ─ ╕√│ ⌐

≤⇔≡ ∆⁹ 

 

7- 8 ─ ─ ─  

 

 

7- 9 ≤ ─ ─ ISO3 ⌐  

 

 

⌐╟∫≡⸗fi⸗ꜞ꜡♫▬♩⅜ ↕╣≡™╢ │⁸⸗fi⸗ꜞ꜡♫▬♩─ ─ ╩ⱷ

♅꜠fiⱩꜟכ⌐╟╢ ⌐╟∫≡╙ ∆╢↓≤⅜≢⅝⁸∕─ │ 7- 10─≤⅔╡≢№╢⁹ 

 

7- 10 ⸗fi⸗ꜞ꜡♫▬♩╩ ╪∞ ─ⱷ♅꜠fiⱩꜟכ⌐╟╢ ─  

 

 

h1 ⌐ ─ ⅜ ╘╠╣⌂™╙─⁹

h2
╩ ⌐ ⇔⁸ ⅜ ™╙─⁹№╢™│

─ ⅜ ™╙─ ≢50 ⁹

h3

≢ ⅜ ╪≢™╢≤ ≢⅝╢⅜⁸ ╩ ╠⅛⌐

⇔⁸ ⅜ ⌂╙─⁹╕√│ ╩ ∆╙─⅔╟┘
⁹

h4
⁸ ⅜ ≢ ↕╣⁸ ╩ ↄ

≥ ↕⌂™╙─⁹

Term                 Description

h1 Fresh                  No visible sign of weathering/alteration of the rock material.

h2 Discoloured        

The colour of the original fresh rock material is changed and is evidence of weathering/alteration. The

degree of change from the original colour should be indicated. If the colour change is confined to

particular mineral constituents, this should be mentioned.

h3 Disintegrated  

The rock material is broken up by physical weathering, so that bonding between grains is lost and the

rock is weathered/altered towards the condition of a soil in which the original material fabric is still

intact. The rock material is friable but the mineral grains are not decomposed.

h4 Decomposed  
The rock material is weathered by the chemical alteration of the mineral grains to the condition of a soil

in which the original material fabric is still intact; some or all of the mineral grains are decomposed.

─

hm1 ↄ ⇔⌂™⁹

hm2 ⌐ ╩ ∆╢⁹

hm3 ⌐ ╩ ∆╢⁹

hm4 ╩ ∆╢⁹
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10  

│⁸ ∆═╡⌂≥⌐╟╢ ─ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

∆═╡ ╩ ∆╢ │⁸ ∆═╡ ⌐╟∫≡ ↕╣≡™╢⁹⇔√⅜∫≡⁸ ∆

═╡ ╩Ⱳכꜞfi◓◖▪ ⌐╟∫≡ ∆╢ ⌐│⁸∆═╡ ─ ≤≤╙⌐⁸ ∆

═╡ ╩ ∆╢ ─ ≤∕─ ⌂ │ ≢№╢⁹ ∆═╡ ─ ≤

─ │⁸╟ↄ ⇔≡™╢─≢⁸ ╩ ∆╢ ⌐│⁸ ∆╢ ⅜№╢⁹ 

7- 11│ ∆═╡ ≤ ─ ─ ─ ≢№╢⁹ ╩ ∆╢

⌐│⁸ 7- 11─╟℮⌂ ╩ ⇔≡⁸ ⇔⁸ ╩ ∆╢⁹ ⇔√ │⁸

─ ╕√│ ⌐ ≤⇔≡ ∆⁹ 

⌂⅔⁸ ─ ╩ ∆╢⌐│⁸ Ⱳכꜞfi◓⌂≥⁸≢⅝╢∞↑Ⱳכꜞfi◓◖▪╩ ↕

∏⌐ ∆╢ ⅜№╢⁹ 

 

7- 11 ∆═╡ ╩ ∆╢ ─ ─ 4)  

 

 

11 ┘  

│⁸Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸ ╩ ∆╢⁹ │⁸ ⌐

≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ↕⅜ ≤ ↕╣╢ ⌐≈™≡─Ɫfiⱴכ ⌐╟∫≡ ─ ╩ ⇔⁸

∆╢⁹ ⌐ √∫≡│⁸ 7- 12╕√│ 7- 13 ↓─ ⌐│⁸ ≤Ⱳכꜞfi◓ⱦ♇♩ ┘

≤─ ╙ ↕╣≡™╢ ─╟℮⌂ ─ ╩ ⇔⁸∕╣⌐ ≠™≡ ⇔⁸

≢ ∆╢⁹ ⇔√ ╩ ─ ╕√│ ⌐ ≤⇔≡ ∆⁹ ─ ≤⇔

≡⁸ 7- 14 7- 16╩ ∆⁹↓╣╠─ │ ╩ ↕⌂≥⌐╟∫≡ ⇔√╙─≢№╢⁹ 

 

Cl Cl

Cr4 Sh4 2-5mm 60%

Cr3 Sh3 5-15mm 30-60%

Cr2 Sh2 15mm 30%

Cr1b

Cr1a
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7- 12 ─ ─  

 

 

7- 13 ─ ─  

 

 

7- 14 ↕⌐╟╢ ─ ─ JGS 3811 2 ⅛╠  

 

 

7- 15 ↕⌐╟╢ ─ ─  

a Bieniawski 5)⌐╟╢  

 

A ⁸Ɫfiⱴכ≢ ⌐ ╣⌂™⁹

B ⁸Ɫfiⱴכ≢ ⁹

C ⁸Ɫfiⱴכ≢ ⌐ ╣╢⁹

D ⁸Ɫfiⱴכ≢Ⱳ꜡Ⱳ꜡⌐ ↑╢⁹

E ⁸ⱴ◘ ⁸ ⁹

A Ɫfiⱴכ≢ ↄ≤ ⁸DB≢2cm/min

B Ɫfiⱴכ≢ ™ ⁸DB≢2 4cm/min

C Ɫfiⱴכ≢ ↄ≤ ⁸ ⌐ ╣╢⁹DB≢3cm/min

D ≢ ≢ ╡ ╣╢⁹MC≢

E ⌐⌂╡╛∆™⁹MC≢

DB ♄▬ꜘ⸗fi♪ⱦ♇♩⁸MC ⱷ♃ꜟ◒ꜝ►fi

─ ↕(MN/m
2
)

A 100

B 100 50

C 50 25

D 25 10

E 10 5

F 5 1

G 1

⁷⁷⁷ ↕ MPa ↕ MPa

A ⌐ ™ very high 200 8

B ™ high 100⁷ ⁷200 4⁷ ⁷8

C medium 50⁷ ⁷100 2⁷ ⁷4

D ™ low 25⁷ ⁷50 1⁷ ⁷2

E ⌐ ™ very low 1⁷ ⁷25 1
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IAEG 1)⌐╟╢  

 

 

7- 16 ─ ≤ ↕─ ─ (ISO3)⌐ )  

 

 

│⁸ ⌂≥─ ⌂ ⌐ 7- 17╩ ⌐ ∆╢⁹ ⌐ ╛ ─ ⌐

™ ─ │ ⅝ↄ ∆╢─≢⁸ ╛⅛⌐ ⌐≡ ∆╢╟℮⌐ ∆╢⁹ 

 

7- 17 ASTM─ ─ ASTM6 ⌐  

 

 

12  

│⁸ ╩ ∫√ ⌐│⁸N ⅛╠ ╘⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ 7- 18╩ ⌐ ∆╢⁹ 

 

⁷⁷⁷ ↕(MPa)

E ™ weak ⁷⁷1.5 15 ⁷⁷⁷NB1

D moderately strong ⁷⁷15 50  ⁷⁷⁷ NB2

C ™ (strong) ⁷⁷50 120

B ⌐ ™ very strong ⁷⁷120 230

A ⌐ ™ extremely strong ⁷⁷230

NB1 1.5MPa ─╙─│ ≤⇔≡ ℮⁹

NB2 50MPa ╩ ⁸ ╩ ≤∆╢⁹

1MPa ԇ 10kgf /cm
2≢

Term  Field Identification

 Unconfined compressive

strength

(MPa)

G Extremely weak 
a Indented by thumbnail  less than 1

F
Very weak  

Crumbles under firm blows with point of geological hammer, can be peeled by a

pocket knife

 1 to 5

E
 Weak    

Can be peeled by a pocket knife with difficulty, shallow indentations made by firm

blow with point of geological hammer

 5 to 25

D
 Medium strong

Cannot be scraped or peeled with a pocket knife, specimen can be fractured with

single firm blow of geological hammer

25 to 50

C Strong  Specimen requires more than one blow of geological hammer to fracture it  50 to 100

B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250

A Extremely strong   Specimen can only be chipped with geological hammer greater than 250

a
  Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1

Description Criteria

rc1 Very soft Thumb will penetrate soil more than 1 in. (25 mm)

rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)

rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)

rc4 Hard Thumb will not indent soil but readily indented with thumbnail.

rc5 Very hard Thumb will not indent soil.
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7- 18 ─ ─  

 

 

13  

│⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐ ≢⅝⌂⅛∫√ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ∆═╡ ─ ⌐ ⇔≡ ⌂ ╩ ™⁸↓╣╕≢⌐ ⇔≡⅝√ ⌐

≢⅝⌂⅛∫√ ╩ ⌐ ∂≡ ╩ ⇔≡ ∆╢⁹ ∆═╡ ─ ⅜ ╟╡╙

⌂ ─ ⌐│⁸ ⅎ┌⁸ ─╟℮⌂ ≢№╢⁹ 

ᵑ ⁸ ─ ⁸ ⁸  

ᵒ ⁸ ⁸ ╛ꜝⱵ♫⌂≥ ⁸ ⁸ ⁸ ⌂≥─

⌂  

ᵓ ה ⌂≥─ ⁸ ⁸ ─ ⁸ ⁸ ⁸

⁸ ⁸ ─ ⁸ ⁸ ⁸ ⌂≥ 

ᵔ ⁸ ⁸┼⅝ ⁸ ⁸∕─ ─ ╣ ⌂≥ ⁸ ⁸

ה ⁸ ─ ↕ ⁸ ⌐ ⅜ ∫√⅛ ⅛ ⁸☻ꜞ♇◔fi◘▬♪

ה ⌂≥─ ⌂≥⁸ ─ ⁸ ⁸ ─ ─ ⌂≥  

ᵕ ─ ─ ∑╪ ─ ⁸ ה ─ ⁸ ─ ⁸

⁸☻ꜞ♇◔fi◘▬♪ ה ⌂≥─ ⁸ ─ ┘☻ꜞ♇◔fi◘▬

♪─ ⁸ ─ ⌂≥ 

ᵖ ─ ⁸ ⁸ ⌂≥ ⁸ ⁸ ⌂≥ 

ᵗ ─ ⁸ ─ ⁸ ↕⁸ ─ ⁸ ⁸ ⌂≥ 

ᵘ ─ ╣ ⁸ ⁸ ⁸ ⌂≥ 

ᵙ ∆═╡ ⅜№╢ ⁸∕─ ↕⁸ ⁸ ⁸ ⌂≥ 

ᵚ ⌂ ⁸ ⁸ ┘◖▪ ─ ⌐⅔↑╢  

∆═╡ ─ ⅜ ─╟℮⌂ ≢№╢ ⌐│⁸ ⅎ┌⁸ ─╟℮⌂

≢№╢⁹ 

ᵛ ─  

⁸ ⁸ ⁸ ⌂≥ 

ᵜ ─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

N

rd1 ⌐ ™ 0 4

rd2 ™ 4 10

rd3 ←╠™ 10 30

rd4 ⌂ 30 50

rd5 ⌐ ⌂ 50
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⁸ ⁸ ⌂≥ 

ᵝ ─  

⁸ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥ 

ᵞ ⌐⅔↑╢  

ᵟ ∕─ ─  

 

14  

│⁸ ⁸100mm ↔≤─ ┘ ╩ ∆╢⁹N

⌐≈™≡│⁸ ╣ ◓ꜝⱨ╩ ™≡ ⇔⁸ ╩ ∆╢⁹ 

ₒ ₓ 

│ JIS  A 12197)⌐ ⇔≡ ∆╢⁹ 

│⁸ ─ ⌐≈™≡ ∆╢⁹ 

ᵑ ⁹ 

ᵒ100mm ≢─ ┘ ⁹ 

ᵓ ─ ⅔╟┘ ⁹ 

ה ─ ≢ 300mm ⌐ ⇔⌂⅛∫√ ⁸∕─ ⅔╟┘ √∞⇔⁸

∟ ┘ ∟⌐⅔↑╢ 50 ─ ⌐ ∆╢ ⅜ 10mm ─ │⁸

≤ ∆╢⁹⁹ 

ה ─ SPT◘fiⱪꜝכ─ ꜡♇♪ ┘Ɫfiⱴכ ⁹ 

ᵔ ⌐⅔↑╢ N 300mm ⌐ ⇔√ ⁹ 

 

│⁸ ⁸▪fi◌כ ─ ⌐ ⌂ ─ ─ ⌐ ™╢⁹

╩ ∆╢Ⱳכꜞfi◓ │⁸ ∆═╡ ה ⌐ ◓fiꜞכⱲ▪◖ꜟכ○╢™ ≤│

≢ ∆╢↓≤⅜ ╕╣╢⁹ 

 

15 (1)  

(1)│⁸Ⱳכꜞfi◓ ┘◖▪╩ ⇔≡ ∫√ ┘ ⌂≥╩ ∆

╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ╩ ™√ ⌐│⁸ ⁸ ⁸ ⁸

⁸ ⌂≥⅜№╢⁹⁸Ⱳכꜞfi◓◖▪╩ ™√ ⌐│⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⌂≥ ⁸ ⁸ ⁸ ⁸ ⁸ ∑

╪ ⁸ ╡ ⇔ ∑╪ ⁸ꜞfi◓∑╪ ⁸ ⁸Ⱨ♇◒ ⌂≥ ⅜

№╢⁹ 

│⁸ ⅎ┌⁸ ⁸ ⁸ ⌂≥ ≢ ⅜
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⌂Ɽꜝⱷכ♃╩ ⇔≡ ∆╢⁹ ─ ≢│⁸ ⁸ ה ⁸

╩⁸ ה ≢│⁸ ⁸ ⁸ ⌐≈™≡ ⌂ ╩ ℮⁹ 

(1)⌐│⁸↓╣╠─ ╕√│ ─℮∟⁸Ⱳכꜞfi◓─ ⅛╠⇔≡ ⌂

╙─⌐≈™≡ ∆╢⁹⌂⅔⁸ ⌐ √∫≡│⁸ ⅜ ⌂ ⌐│⁸ ╙

∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

16 (2)  

(2)│⁸₈15 (1)₉ ─ ⌐≈™≡⁸ ┘ ⌂≥╩ ∆╢⁹ 

ₒ ₓ 

(2)│⁸₈15 (1)₉ ─╙─⌐≈™≡⁸ ┘ ╩ ∆╢⅜⁸

⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

17 (3)  

(3)│⁸₈15 (1)₉⁸₈16 (2)₉ ─ ⌐≈™≡⁸ ┘ ⌂

≥╩ ∆╢⁹ 

ₒ ₓ 

(3)│⁸₈15 (1)₉⁸₈16 (2)₉ ─╙─⌐≈™≡⁸ ┘ ╩

∆╢⅜⁸ ⅜ ⌂ ⌐│⁸ ╙ ∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ⁸ ⁸ ⁸ ⁸ ┘ ╩

⇔√ ╩ ∆╢⁹ 

 

18  

│⁸ ↔≤─ ╩ ≤ ≢ ∆⁹ 

ₒ ₓ 

◓fi◦כ◔ ₈19╠⅛₉ ₈18 ₉│⁸Ⱳכꜞfi◓─ ⌐ ∆╢ ≢№

╢⅜⁸ ⌐Ⱳכꜞfi◓ ─ ─ ( )╩ ™⁸ ─ ╛ ─

╩ ∆╢√╘─ ≤∆╢╙─≢№╢⁹ 

│⁸ ≤ ─ ⌐⁸ ╩ ⇔√ ╩ ⇔⁸

ⅎ┌ 10 3 ─ │⁸10/3≤ ∆╢⁹ 

Ⱪכꜙ♅▪◖⁸√╕ ⅝ →√ ◖▪ ⌐ ╩ ╣√ │⁸ ≢ ∆╢⁹◖

Ⱪכꜙ♅▪ ⅝ →√ │⁸ ─ ─ ─ ≤∆╢⁹ 

 



7  ∆═╡Ⱳכꜞfi◓ ( ) 

101 

◓fi◦כ◔ 19  

◓fi◦כ◔ │⁸ ─ ─ ╩ ∆╢⁹ 

ₒ ₓ 

7- 2⌐ ⁸ ◓fi◦כ◔┘ ─ ╩ ∆⁹ 

 

 

7- 2 ⁸ ◓fi◦כ◔┘ ─  

 

20  

│⁸ ─ ≤ ─ ┘ ─ ╩

∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ─ │⁸ ─ ╩ ∆╢ ≢ ⌂ ≤⌂╢⁹ ⅎ┌⁸

─ ╟╡╙ ─ ─ ⅜ ™ ⌐│⁸ ⌐│ ⅜

⇔≡™╢≤ ↕╣╢⁹ 

─ │⁸ ∟⌐ ∆╢↓≤⅜ ╕⇔™⁹ ─ │⁸

─ ╩ ℮╒⅛⁸ →╩ ∫√ ⌐ ╩ ⇔ ─ ⅛╠

─ ─ ─ ╩ ℮↓≤⅜ ╕⇔™ 8)⁹√∞⇔⁸ ╩ ∆╢ ⌐│⁸

⌐ →╩ ℮⁹ 

─ │⁸Ⱳכꜞfi◓ ⌐⅔↑╢ ╩ ⇔ 7- 3 ⁸

≤№╦∑≡ ─ ⌐ ™╢⁹ ╩┤╕ⅎ≡⁸ ≤∆╢ ─

─ ╛ ─ ⅜ ╦╣╢⁹ 

 

(m) (m)

10/ 3

10/ 4

10/ 5

7.00

3.00
3.50

6.00
5.00

6.00m



7  ∆═╡Ⱳכꜞfi◓ ( ) 

102 

 

7- 3 Ⱳכꜞfi◓ ⌐⅔↑╢ ─  

 

 

( )

0.00

1.00

2.00

No.B- 001
T.P. 3.00m
Dep.=30.00m

=135 49 89.5000
=34 59 53.0000
=N280
=15

3.00

4.00

10.00

7.00

0
.5

0
0
.5

0

1
.0

0
1
.5

0

3
.0

0

0
1
/
1
0
/
0
1

6
.0

0
5
.0

0

9
.0

0

3
.5

0

30.00

1
1
.3

0
1
3
.5

0

2
8
.1

0

1
0
.0

0

2
9
.7

0

2
9
.8

0

0
1
/
1
0
/
0
2

0
1
/
1
0
/
0
3

0
1
/
1
0
/
0
4

0
1
/
1
0
/
0
5

0
1
/
1
0
/
0
6

0
1
/
1
0
/
0
8

0
1
/
1
0
/
0
9

0
1
/
1
0
/
1
0

1
.0

0

1
.5

0

2
9
.8

0
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21  

│⁸ ╩ ∆╢⁹ 

ₒ ₓ 

₈21 ₉⅛╠₈23 ₉╕≢│⁸ ⌐ ∆╢ ─℮∟⁸ ⌐ ∆╢

≢№╢⁹ 

│⁸ ╩mm ≢ ∆╢⁹ 

 

22  

│⁸ ⇔√ ─ ─ ╩ ∆╢⁹ 

ₒ ₓ 

╩ ≤⇔≡─╖ ™√ │⁸ ≤⇔≡─ │ ⇔⌂™⁹ 

 

7- 19 ─  

 

 

23  

│⁸ ╩ ∫√ ╩ ∆╢⁹ 

ₒ ₓ 

╩ ℮ ⌐│⁸ 7- 20─╟℮⌂╙─⅜ →╠╣╢⁹ ⅜ ↄ ⇔╛∆™ ╛

⅜ ╘╠╣√ ─ │⁸∆═╡ ╛ ─ ╩ ∆╢ ⌂ ≤⌂╢↓≤⅛

╠⁸ ╩ ∫√ ╩ ⇔≡⅔ↄ⁹ 

 

7- 20 ╩ ℮  

 

 

 

 

─

B1

B2 ◓fi◦כ◔

B3 ☿ⱷfi♥▫fi◓

B9 ∕─ ( ╗)

─
⁷

⁷ ⇔√ ≢⁸ ─ ╣─№╢╙─⁹

⁷ ⇔√ ≢⁸ ⅛╠─ ─ ⅜ ⇔™╙─⁹

⁷ ⇔√ ≢⁸ ⅛╠─ ─ ⅜ ⇔™╙─⁹

∕─ ∕─ ─ ⌐╟╡⁸ ╩ ≤∆╢╙─⁹
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24  

╩ ∫√ ⌐│⁸ ⇔√ ┘∕─ ╩ ∆╢⁹ 

ₒ ₓ 

─ │ 7- 21─≤⅔╡ ↕╣╢⁹ │⁸ ╩ ⌐ ↕∑

∏ ℮ ≢№╢⁹ ⁸ → │⁸ ╩ ⌐ →╢↓≤⌐╟∫≡ ≤

─ ╩ ↕∑≡ ╩ ℮╙─≢№╢⁹↓╣╠─ ─℮∟⁸ ∞↑─ ≢│⁸

⅜ ⌐№╢ ⁸ ╩ ≢⅝⌂™ ⅜№╢√╘⁸ ≤ → ╩

∆╢↓≤⅜ ╕⇔™⁹⌂⅔⁸ ─ ⌐╟∫≡│ ⅎ┌ ⁸ →⌐ ╦╡

⌐╟∫≡ ╩ ↕∑╢╙─╙№╢⁹ 

╩ ∫√ ⌐│⁸ ⇔√ ╩ 7- 21⌐ ∆ ─℮∟ ∆╢♃▬♩ꜟ

─( )─™∏╣⅛╩ủ≢ ╖⁸ ⅛╠─ ─ ╩◓ꜝⱨ≢ ∆╢

7- 4 ⁹ 7- 4⌐⅔™≡⁸B.G │ ─Ᵽ♇◒◓ꜝ►fi♪ ╩ ⇔⁸t0⁸t1⁸t2⁸│ההה

⅛╠─ ╩ ⇔≡™╢⁹◓ꜝⱨ⌐│⁸ ─ ╛ ─ ⌐ ─ ⁸

─ ⌐ ⌂ ╩ ⇔≡Ᵽ♇◒◓ꜝ►fi♪ ≤≤╙⌐ ∆╢⁹ 

─ │⁸ 7- 22⌐ ∆ ╩ ™≡ ∆╢⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ ─ ╩ ⇔≡ ℮⁹ 

 

7- 21 ─  

 

 

7- 22 ⌐ ™╢  

 

 

╖ →

⁷

7-4(a)⌐ ∆╟℮⌐ ─ ⅜ ╘╠╣╢ ⁹

7-4 (b)⌐ ∆ ⅜ ╘╠╣╢ ⁹

7-4 (c)⌐ ∆ ⅜ ╘╠╣╢ ⁹

⌐╒≤╪≥ ⅜ ╘╠╣⌂™ ⁹

∕─ ⁸ ⁸ ⁸ ─ ⁹
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 (a)          (b)         (c)  

7- 4 ─  

 

25  

│⁸Ⱳכꜞfi◓ ⌐ ⇔√ ⌐⁸∕─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ 7- 23─ ╩ ∆╢⁹ ⌐│ ♫כ꜠♩☻ ≤ ♫כ꜠♩☻

♫כ꜠♩☻⁸╡№⅜ ╩ ⇔≡™╢ ≤ ⇔≡™╢ ⌐ ∆╢ │⁸

─ ⌐ √╡ ≤⌂╢⁹ 

 

7- 23 ⌐ ™╢  

 

 

Ⱪכꜙ♅▪◖ 26 ┘ⱦ♇♩ 

Ⱪכꜙ♅▪◖ ┘ⱦ♇♩│⁸ ─♩♇Ⱪ⁸ⱦכꜙ♅▪◖√⇔ ╩ ≤ ∆╢⁹ 

 

27 ┘  

┘ │⁸ ─ ┘ ─ ┘⌐ ─ ⌐≈™≡

∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹╕√⁸

─ ⁸ ⁸ ⁸ ⁸∕─ ⁸ ┘ ⌐≈™≡ ╩ ∆╢⁹ 

 

─ ⁷

ⱦⱤ▬ⱪ ─ כ♫כ꜠♩☻⌐ ╩ ⇔≡™╢ ⁹

ⱦⱤ▬ⱪ ─ ⌐ ╩ ⇔≡™⌂™ ⁹

╩☿ⱷfi♩ ≢ ⇔⁸ ⇔≡™╢ ⁹
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─ │⁸ 7- 24╩ ≤∆╢⁹ 

 

7- 24 ─  

 

 

28  

│⁸ ─ ╩ ∆╢⁹ 

ₒ ₓ 

│⁸ ─ ⌐≈™≡⁸1 ─ ╩ ╘⁸L min ≢ ∆╢⁹ 

 

 

 

 

1) IAEG Committee on Engineering Geological Mapping (1981): Rock and soil description and 

classification for engineering geological mapping. Bulletin of International Association of 

Engineering Geology ⁸ 24⁸ pp.235-274. 

2) JGS 3811(2011) ─  

3) ISO 14689-1(2003): Geotechnical investigation and testingʄIdentification and classification 

of rockʄPart 1: Identification and description, 16p. 

ה (4 ה ה (2012) ∆═╡ ╩ ≠↑╢

─ ∆═╡╩ ≤⇔≡ ⁸ ⁸52⁸ pp.231-247. 

5) Bieniawski, Z. T. (1974): Geomechanical classification of rock masses and its application in 

tunnelling. Proc. of 3rd Intr. Congr. of Rock Mechanics . Vol.2, part A, pp.27 -32. 

6) ASTM D2 488-09a (2013): Standard practice for description and identification of soils 

(Visual -manual procedure). Annual Book of ASTM Standards , Section Four, Construction, 

pp.271-282.   

7) JIS A 1219 (20 23): ⁸26p. 

8) (2014) ♫כ꜠♩☻ ⌐╟╢ ─ ⅝ ⁸

⁸4283⁸pp.7-15. 

 

─

W1

W2

W3

W4

W5

W9 ∕─ ╗
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8  Ⱳכꜞfi◓◖▪  

1  

│⁸Ⱳכꜞfi◓◖▪─ ⌐ ∆╢╙─≢№╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪─ │⁸ ∂◖▪ ┼ ∆═⅝Ⱳכꜞfi◓◖▪⅜∆═≡ ↕╣√ ⁸

╛⅛⌐ ℮⁹ ╩◖▪ ┼─ ⁸ ╛⅛⌐ ℮─│⁸ ─ ⇔≡™⌂™Ⱳ

─▪◖◓fiꜞכ ╩ ⌐ ≤⇔≡ ∆╢√╘≢№╢⁹Ⱳכꜞfi◓◖▪∕─╙─│⁸

⅜ ↕╣╢≤⅝╕≢⁸╕√│ ↕╣√ ╙ ↕╣≡™╢⅜⁸ ⌐⅔™≡│

⌐ ╩⇔⁸╕√⁸ ⌐ ╠╣╢↓≤╙№╢⁹⇔√⅜∫≡⁸ ⁸ ╩ √Ⱳכꜞfi

◓◖▪│⁸ ∏⇔╙ ─ ╩ ⇔≡™⌂™↓≤⅜№╢⁹↓─√╘⁸ ╩⇔≡™⌂™Ⱳ

─▪◖◓fiꜞכ ╩ ╢√╘⌐│⁸ ─Ⱳכꜞfi◓◖▪─ ⅜ ≢№╢⁹∕↓≢⁸

≢│Ⱳכꜞfi◓◖▪─ ⌐≈™≡ ∆╢⁹ 

 

2 Ⱳכꜞfi◓◖▪  

2- 1  Ⱳכꜞfi◓◖▪  

Ⱳכꜞfi◓◖▪ │⁸♦☺♃ꜟ◌ⱷꜝ≢ ⇔⁸ ⌂ↄ≤╙ 1mm ─ ─ ╩

∆╢⁹ 

ₒ ₓ 

─Ⱳכꜞfi◓◖▪ ╩ ⇔≡⅔ↄ√╘─Ⱳכꜞfi◓◖▪ │⁸Ⱳכꜞfi◓◖▪

─ ⁸ ⁸ ⁸ ⁸ ╣ ⁸ ⁸ ⌂≥─ ╩ ⌐ ≢⅝╢

⅜№╢⁹╕√⁸ ⇔≡ ↕╣╢↓≤⅜ ↕╣╢⁹Ⱳכꜞfi◓◖▪ ─╖⌐╟∫≡↓╣╠

─ ╩ ⌐ ∆╢√╘⌐│⁸ ⌂ↄ≤╙ 1mm ─ ─ ╩ ∆╢

⅜№╢⁹↓↓≢ ∆╢ 1mm ─ ≤│⁸ ⇔√ ◖▪ ↔≤⌐ ⇔√ ₁

─ ╩◖fiⱧꜙכ♃─ ≢ ⇔≡ √ ⌐ 1mm ─ ⅜ ↕╣≡™╢

↓≤≤∆╢⁹⇔√⅜∫≡⁸ ∏⇔╙ ≢ 1mm ─ ╩ ⇔≡™╢╙─≢│⌂™⁹

╕√⁸ ─₈ Ⱳכꜞfi◓◖▪ ₉⌐≈™≡╙⁸◖fiⱧꜙכ♃─ ≢─ 1mm ─

╩ ∆╢╙─≢╙⌂™⁹ 

⁸ ⌐ ⇔≡™╢♦☺♃ꜟ◌ⱷꜝ⌐│⁸ ₁⌂♃▬ⱪ─╙─⅜№╢⅜⁸ ⅝ↄ│⁸

꜠ⱨ⁸Ⱶꜝ⁸☻꜠כ◖fiⱤ◒♩─ 3 ♃▬ⱪ⌐ ↕╣╢⁹ 1mm ─ ╩ ╢√╘⌐

│⁸≥─♃▬ⱪ─◌ⱷꜝ⅜ ⇔≡™╢⅛⁸≥─╟℮⌂ ⌐∆╣┌╟™⅛│ ⌐│ ⅎ

⌂™⁹ 8- 1╩ ⌐ 1mm ─ ╩ ╢⌐│⁸≥─╟℮⌂◌ⱷꜝ≢⁸≥─╟℮⌂

≤∆═⅝⅛│⁸ Ⱳכꜞfi◓ ─ ≢⁸ ⌐ ⇔ ╡╩⇔≡ ∆╢ ⅜№╢ ₈Ⱳכꜞ

fi◓◖▪ ─ ⇔ ╡ ┘ ₉ ⁹ 

↓↓≢│⁸ ⌐ ─ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹ 
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1)   

│▬ⱷכ☺☿fi◘כ≤╙ ┌╣⁸ ─ ╩ ∆╢ ⌂ ≢№╢⁹

─ │◘▬☼≤ ⌐╟∫≡ ↕╣╢⁹◘▬☼│ ⅝™ ⅜⁸ │ ™

⅜ ─ ⅜ ≤⌂╢⁸∆⌂╦∟ ⅜ ↄ⌂╢⁹⇔⅛⇔⁸ ∂ ─◘▬☼─ ⁸

⅜ ↄ⌂╢≤⁸1 √╡⅜ ╡ ╗ ⅜ ⇔⁸ │ ∆╢⁹⇔√⅜∫≡⁸

│ ≤ ─ ∑≢ ↕╣╢⁹ 

2)  ꜠fi☼ 

꜠fi☼╙ ╩ ∆╢ ≤⌂╢⁹꜠fi☼⌐│ ₁⌂ ⅜ ⇔⁸ ─ ≢│

│ ≢№∫≡╙⁸ ─ ≢│ │ ≤⌂╢⁹╕√⁸ ꜠fi☼≢│⁸ ─ ⅜╝

⅜╗ ╙ ∆╢⁹⇔√⅜∫≡⁸Ⱳכꜞfi◓◖▪ ─ ≢│⁸ⱨꜟ◘▬☼ ≢ 50mm

─ ─꜠fi☼╩ ∆╢↓≤⅜ ≢№╢⁹ 

꜠fi☼─ ╡│⁸ ╢╒≥ ⅜ ↄ⌂╡⁸ ⌂ ─ ⌐ ⅜ ℮╟℮⌐⌂

╢⁹⇔⅛⇔⁸꜠fi☼─ ╡│ ╢╒≥⁸ ⅜ ⇔⁸ │ ≤⌂╢↓≤⌐ ∆╢

⅜№╢⁹ 

3)  ISO  

ISO ╙ ╩ ∆╢ ≢№╢⁹ │ ™╒≥⁸ⱡ▬☼⅜ ⇔⁸ │ ≤

⌂╢⁹ ⌐ │ ⅝™╙─ ◘▬☼≤ ─ ⌡ ™ ╒≥⁸ⱡ▬☼│ ⌂ↄ⁸

ISO │ ↄ ≢⅝╢≤↕╣≡™╢⁹ 

4)  ┬╣ 

┬╣╙ ╩ ∆╢⁹ ⅜ ⇔≡™╢ ≢ ╩כ♃♇ꜗ◦─ ╢≤ ┬╣⅜

∆╢⁹ ┬╣╩ ∆╢⌐│⁸ ╡╩ ⌐∆╢⁸╕√│ ISO ╩ →╢↓≤⅜ ⅎ╠╣╢

⅜⁸≥∟╠╙ ─╟℮⌐⁸ ⌐ ∆╢⁹╕√⁸ ≢│◌ⱷꜝ ╕√│꜠fi☼⌐ ┬

╣ ╩≈↑√╙─⅜№╢⅜⁸ ⌐╟∫≡│⁸ ┬╣╩ ⌐ ∆╢↓≤│≢⅝⌂™⁹

Ⱳכꜞfi◓◖▪ ─ ⌐⅔™≡ ┬╣╩ ∆╢⌐│⁸◌ⱷꜝ╩ ⌂≥⌐ ⇔≡ ∆

╢ ⅜№╢⁹ 

5)  ⁸ ⁸  

♦☺♃ꜟ◌ⱷꜝ≢ ↕╣√ │⁸ │◌ⱷꜝ ≢ ↕╣ ↕╣╢⁹

⌐│⁸ ⌐ RAW⁸JPEG⁸TIFF ⌂≥⅜№╢⁹RAW │ ⅜ ↑√ ╩ ⁸♦☺♃

♃כ♦ꜟ ↕╣√ ≢№╡⁸ ♃כ♦─ ≢№╢⁹ │⁸◖fiⱧꜙכ♃╩ ™≡ ℮⁹

⅜♃כ♦ ↕╣≡™⌂™─≢ │ ™⅜⁸ 1 ─ ⅜≤≡╙ ⅝ↄ⌂╢⁹JPEG │

╙ ↕╣≡™╢ ≢⁸ ⌂ ⌐╟∫≡ ♃כ♦─ ╩ ↕ↄ⇔≡™╢ ≢

№╢⁹TIFF │ ⅜№╕╡ ⇔⌂™⅜⁸ ⅜ ⅝ↄ⌂╡⁸╕√⁸№╕╡ ⌂ ≢│⌂

™⁹Ⱳכꜞfi◓◖▪ ─ ⌐│⁸ ─╟℮⌐ JPEG ≤∆╢↓≤⅜ ≢№╢⁹ 

╩◌ⱷꜝ ≢ JPEG ≢ ∆╢ ⌐│⁸ ≤ ♪כ⸗ ─

⅜ ≢⅝╢╟℮⌐⌂∫≡™╢⁹ │ ⌐ L(Large)⁸M(Middle) ⁸S(Small)⅜
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≢⅝╢╟℮⌐⌂∫≡⅔╡ ◌ⱷꜝⱷכ◌כ⌐╟∫≡ ⌂╢ ⁸L ≢│╒╓∕─◌ⱷꜝ─

─ ◘▬☼≤⌂╡⁸M⁸S≢│ ⌐ │ ⌂ↄ⌂╡⁸ │ ∆╢⁹ │ ™╙─

⅛╠ ™╙─╕≢ ⱷכ◌כ⌐╟∫≡ │ ⌂∫≡™╢⅜⁸ ⅎ┌⁸FINE ⁸NORMAL ⁸BASIC; 

X.FINE ⁸FINE ⁸STD; S.FINE ⁸FINE ⁸ECO⌂≥ ⁸ ⅜ ≢⅝╢╟℮⌐⌂∫≡™╢⁹

⁸ │ ™╒≥ ─ │⌂ↄ⁸ ╙ ™⁹ 

 

8- 1│ ◌ⱷꜝ╩ ™≡Ⱳכꜞfi◓◖▪≤ 1mm ╩ꜟכ◔☻─ ⌐ ∂ ⌐

⇔√ ⌐≈™≡⁸◖fiⱧꜙכ♃ ─ꜟכ◔☻≢ 1mm ⅜ ≢№∫√⅛ ⅛╩

⇔√╙─≢№╢⁹◌ⱷꜝ─ ─ ⁸ ┘ JPEG ⌐╟∫≡ ⅜ ⌂∫

≡™╢↓≤⅜ ⅛╢⁹Ⱳכꜞfi◓◖▪ ─ ╩∆╢ ─ ─ ⁸ ⁸JPEG

─ ⌂≥─ ─ ⌐↕╣√™⁹ 

 

8- 1 ◌ⱷꜝ─ ─ ⁸ ⁸JPEG ≤ ≤─  

 

Ừ ⌐ ↕╣≡™╢⁸ủ ↕╣≡™╢⁸ỏ ≢№╢⅜⁸ ↕╣≡™╢⁸× ↕╣≡™⌂

™⁸ 6 ≢ ∂ ╩ ₁─◖fiⱧꜙכ♃≢ √ ⁸ ⅜ ⅛╣√↓≤╩ ∆⁹ 

 

2- 2 Ⱳכꜞfi◓◖▪ ─ ⇔ ╡ ┘  

Ⱳכꜞfi◓◖▪ ─ ⌐№√∫≡│⁸ ∏ ⌐ ⇔ ╡╩ ∫≡ 1mm ─

╩ ≢⅝╢ ╩ ⇔√ ≢⁸ ─ ⁸ ─ ⁸Ⱳכꜞfi◓◖▪─ ⌐

⇔⁸ ┘Ⱳכꜞfi◓◖▪⌐ ∆╢ ╩ ⌐ ∆╢⁹ 

ₒ ₓ 

(1)  ⇔ ╡ 

₈2- 1 Ⱳכꜞfi◓◖▪ ₉≢ ⇔√ ⌂ↄ≤╙ 1mm ─ ─ ╩ ∆╢√

◘▬☼(mm)
ⱷ●Ⱨ◒☿ꜟ

L M S

FINE(1/4) Ừ ₃ Ừ ₃ ủ

L M S

FINE(1/4) ủ ủ ỏ ×

L M S

FINE(1/4) ủ ủ ủ ỏ

L M S

Super Fine ỏ ×

L M S

X.FINE Ừ ₃ Ừ ₃ ủ

FINE ủ ủ ủ

L M S

Super Fine ủ

Normal ủ ủ ỏ × ×

L M S

FINE ủ ủ ủ ỏ

16M

JPEG ỏ ×

7M

TIFF ỏ ×

JPEG ỏ ×

JPEG

Ⱶꜝכ꜠☻

◖fiⱤ◒♩

APS-C

ⱨꜟ◘▬☼

ⱨ◊כ◘כ☼

1

1/2.3

1/1.65

꜠ⱨ

ⱨꜟ◘▬☼

CMOS

CMOS

CMOS

CMOS 6.1

35.9×24.0 36.8 36.3

36.0 23.9 12.87 12.1

CCD 8.4

CMOS 17.3 13.0 12.3

CMOS 13.2×8.8 20.9 20.2

◌ⱷꜝ─♃▬ⱪ

CMOS 5.9×4.4 16.8 16.2

ⱷ●Ⱨ◒☿ꜟ

CMOS 35.8 23.9 36.8 36.4

23.2 15.4 24.7 24.2

23.5 15.7 6.31
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╘⌐ ≈─Ⱳכꜞfi◓ ↔≤⌐ ─Ⱳכꜞfi◓◖▪ ─ ⌐≡⁸ ⇔ ╡╩ ™⁸

⌐ ∆╢◌ⱷꜝ─ ⁸ כ♃♇ꜗ◦⁸♪כ⸗ ⁸꜠fi☼ ⁸꜠fi

☼ ╡⁸ISO ⌂≥ ⁸ ⁸JPEG ─ ╩ ™⁸ ⇔≡⅔ↄ⁹ ─◌ⱷꜝ

≢№╣┌⁸╟╒≥ ⌂ ≢⌂™ ╡│⁸ ꜗ◦≡⇔≥≤⌂⁸ⱪ꜡◓ꜝⱶ♩כ○│♪כ⸗

כ♃♇ ⁸꜠fi☼ ╡⁸ISO │⁸◌ⱷꜝ≢ ⇔⁸ ┘ JPEG ─

─╖╩ ⌐ ↕∑≡ ⇔ ╡╩ ⅎ┌╟™⁹↓─ ⌐│⁸ ─Ⱳכꜞfi◓◖▪

─ ⅜ ⌐⌂╢╟℮⌐⁸꜠fi☼─ ─╖╩ ⇔≡⅔ↄ⁹ ⌐ ∆╢◌ⱷ

ꜝ─ ⁸ ⁸ ⁸JPEG ─ ⌐ √∫≡│⁸₈2- 1 Ⱳכꜞfi◓◖▪ ₉

─ₒ ₓ╩ ⌐∆╢⁹ 

1mm ─ ─ ╩ ∆╢√╘⌐│⁸ ⇔ ╡─ ⌐ 1mm ◖╩ꜟכ◔☻─

▪ ─ ⌐ ™≡ ∆╢≤╟™⁹↓─ ▪◖│ꜟכ◔☻⁸ ─ ─╖⌂╠∏⁸ ⌐╙ ™

≡⁸ ─ ⌐⅔↑╢ ╙ ≢⅝╢╟℮⌐∆╢⁹ 

 

(2)  Ⱳכꜞfi◓◖▪⌐ ∆╢  

Ⱳכꜞfi◓◖▪ ─ ⌐│⁸ ─ 5 ─Ⱳכꜞfi◓◖▪⌐ ∆╢ ╩ ⌐

⇔≡⅔ↄ⁹↓╣╠─ │◖▪ ─ ─ ⌐ ∆╢⅛⁸ ⌐ ⇔√╙─╩ ∆

╢ 8- 1 ⁹ 

1)  

2) Ⱳכꜞfi◓  

3) ⁸ ⌐ ∂≡  

4)  

5) ∕─ ⁸ ⌐ ∂≡ ⌂≥ 

 

 

8- 1 Ⱳכꜞfi◓◖▪ ⌐ ⌂ ─◖▪ ≢─  

 

0
.0

1
.0

2
.0

3
.0

4
.0

1
.0

2
.0

3
.0

4
.0

5
.0

0
.5

13  

14 3 29
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(3)  Ⱳכꜞfi◓◖▪ ─  

Ⱳכꜞfi◓◖▪ │⁸ ∂◖▪ ┼ ∆═⅝Ⱳכꜞfi◓◖▪⅜∆═≡ ↕╣√ ⁸ ─

↓≤⌐ ⇔⁸1 ↔≤⌐ ╛⅛⌐ ∆╢⁹ 

1) ─ ╢™ ⅜ ╕⇔™⁹ ⌐ ⅜ Ⱳכꜞfi◓◖▪⌐ √╢

≢ ∆╢≤⁸ ─ ⌐╟∫≡Ⱳכꜞfi◓◖▪─ ⅜ ╢ↄ⌂∫≡⇔╕™⁸ ⅜ ╠⌂ↄ

⌂╢⁹ 

2) │ ⅜ ↄ⁸ ≢─ ⅜ ≢⅝⌂™─≢ ↑╢⁹ 

3) ─ ╩ ↑⁸ ┘ ⌂≥─ ⌂≥⅜Ⱳכꜞfi◓◖▪─ ⌐

⌂╠⌂™╟℮⌐ ∆╢⁹ 

4) ◖▪ ≤◌ⱷꜝ─ ≤⅜ ⌐⌂╢╟℮⌐∆╢ 8- 2 ┘ 8- 1 2

⁹ ⅜ ≢⌂™ ⁸ ⁸ ─◖▪ ⅜╝⅜╖⁸╕√◖▪ ─ ⌐╟∫≡ ⅜

╦⌂ↄ⌂╢⁹ 

5) ⇔ ╡≢ ⇔√꜠fi☼ ⌐≡ ─Ⱳכꜞfi◓◖▪ ─

⅜ ⌐⌂╢╟℮⌐⁸◖▪ ⅛╠◌ⱷꜝ╕≢─ │⁸◖▪ ─ ↔≤⌐ ⌐⌂╢╟℮

⌐∆╢⁹ ╩ ─√┘⌐ ⇔⁸꜠fi☼─☼כⱶ ⌐╟∫≡ ⅜ ≤⌂╢╟

℮│⇔⌂™⁹ ╩ ⌐∆╢↓≤⌐╟∫≡₈ Ⱳכꜞfi◓◖▪ ₉╩╒╓ ≢ ∆

╢↓≤⅜≢⅝╢⁹ 

6) ◌ⱷꜝ─ ┬╣╩ ←√╘⁸◖▪ ≤ ╩ ⌐∆╢√╘⁸◖▪ ≤◌ⱷꜝ─

╩ ⌐∆╢√╘⁸◌ⱷꜝ│ ╛☻♃fi♪⌂≥⌐ ∆╢⁹ 

7) ⌐│⁸ ⁸ ⁸ ─ ─╒⅛ ╩ ⌐ ∆╢⁹ │⁸

⅜∏╣√≤⅝⌐ ─ ⌐ ∆√╘⌐ ≢№╢√╘⁸◖▪ 1 ↔≤⌐ ∆╢⁹ 

8) ◖▪─ ⇔√◖▪│ ╩ ╠⇔⁸ ⁸ ⌂≥╩ ⌐∆╢⁹ 

 

 

8- 2 Ⱳכꜞfi◓◖▪ ─  

 

♦☺♃ꜟ◌ⱷꜝ

◖▪

◖▪ ☻♃fi♪ ◌ⱷꜝ☻♃fi♪

◌ⱷꜝ☻♃fi♪

♦☺♃ꜟ◌ⱷꜝ

◖▪
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8- 1 Ⱳכꜞfi◓◖▪ ◖▪☻♃fi♪♃▬ⱪ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- 2 Ⱳכꜞfi◓◖▪ ◌ⱷꜝ☻♃fi♪♃▬ⱪ ─  

 

2- 3 Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ ┘  

Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ │⁸JPEG ╩ ≤⇔⁸ ⅜ ⇔⌂™

┘ ≤∆╢⁹ ⇔√ ─ ⌂≥─ ╩ ∫≡│⌂╠⌂™⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ │⁸JPEG ≤∆╢⁹JPEG ─ ⱨ□▬ꜟ─
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⌂ ⌐│⁸RAW⁸TIFF ╛∕─╒⅛─ ⅜№╢⁹⇔⅛⇔⁸₈2-1 Ⱳכꜞfi◓◖▪ ₉≢╙

═√╟℮⌐⁸RAW ┘ TIFF ≢│ │ ⇔⌂™⅜ ⅜≤≡╙ ⅝ↄ⌂╢√╘⁸ ≤⇔

≡ ∆╢√╘⌐│ ≢⌂ↄ⁸∕─╒⅛─ │ ≢│⌂™⁹↓╣╠─↓≤╩

⇔≡⁸Ⱳכꜞfi◓◖▪ ⌐│ JPEG ╩ ⇔√⁹ 

┘ JPEG │⁸ 1mm ─ ⅜ ≢⅝╢╟℮⌐⁸₈2-2 Ⱳכꜞfi◓

◖▪ ─ ⇔ ╡ ┘ ₉⌐ ∫≡⁸Ⱳכꜞfi◓ ─ ↔≤⌐ ⇔ ╡╩ ∫≡

∆╢⁹ 

♁ⱨ♩►▼▪─ ⌐╟╢⅜⁸JPEG ⱨ□▬ꜟ─ ⌐⁸ ╛☻ⱶכ☺fi◓─ ⅜

≤⌂╢ ⅜№╢⁹↓─ │⁸ 1mm ─ ⅜ ≢⅝╢╟℮⌐⁸ ∆╢⁹ 

⌂⅔⁸ ⇔√ ⌐≈™≡│⁸ ♁ⱨ♩►▼▪╩ ™≡ ⌂≥─ ╩ ∫√ ≢

⇔≡│⌂╠⌂™⁹ 

 

3 Ⱳכꜞfi◓◖▪  

3- 1 Ⱳכꜞfi◓◖▪ ─  

Ⱳכꜞfi◓◖▪ │⁸1 ↔≤⌐ ⇔√Ⱳכꜞfi◓◖▪ ╩◖fiⱧꜙכ♃ ≢≈⌂

⅞ ╦∑≡ ∆╢⁹ 

ₒ ₓ 

↕╣√Ⱳכꜞfi◓◖▪─ ╛ ╩ ∆╢⁸╕√│ ─Ⱳכꜞfi◓◖▪

≤ ∆╢ ⌐│⁸◖▪ ↔≤⌐ ↕╣√ ╩ ╢╟╡╙№╢ ─ ⌐╦√∫≡

⇔√ ─ ⅜ ≢№╢⁹∕↓≢ Ⱳכꜞfi◓◖▪ ─ ╩ ℮⁹ 

⌂⅔⁸ Ⱳכꜞfi◓◖▪ ─ │⁸◖▪ ─ ⌂≥─ ╩ ∆╢↓≤⌐№

╡⁸ ⌂ ⌂≥─ ╩ ≤⇔≡™⌂™√╘⁸ Ⱳכꜞfi◓◖▪ ─ │⁸

₈2- 1 Ⱳכꜞfi◓◖▪ ₉─╟℮⌐⁸ ⌂ↄ≤╙ 1mm ─ ╩ ∆╢╙─≢│⌂

™⁹ 

Ⱳכꜞfi◓◖▪ │⁸ ─ ≢ ∆╢. 

1)1 ↔≤─ ╩◖fiⱧꜙכ♃ ≢ ─ ─ ⌂ ╩♩ꜞⱵfi◓⌐╟∫≡ ∆╢⁹√

∞⇔⁸ ⇔√ ⌐ ─ ≤⌂╢ ─ ≢≢│⁸ ⌐ ↕╣√Ⱳכꜞfi◓◖▪⌐

∆╢ │♩ꜞⱵfi◓⌐╟∫≡ ⇔⌂™⁹ 

2)♩ꜞⱵfi◓↕╣√ ╩◖fiⱧꜙכ♃ ≢ ⌐ ∫≡≈⌂⅞ ╦∑≡™ↄ⁹↓─≤⅝⌐

─ ⌐╟∫≡ ↔≤⌐ ⅜ ⌂╢ ⌐│⁸≈⌂⅞ ╦∑╢ ─ ⌐≈™≡⁸

♁ⱨ♩►▼▪╩ ™≡⁸ ─Ⱳכꜞfi◓◖▪⌐ ™ ⌐ ⇔⁸ ◖▪ ─

╩ ∆╢⁹⌂⅔⁸₈2- 3 Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ ┘ ₉─≤⅔╡ ⇔√◖▪

─ ⌐≈™≡│ ♁ⱨ♩►▼▪╩ ™≡ ╩ ∫≡│⌂╠⌂™⁹≈⌂⅞ ╦∑╢

─ │⁸ ∆╢ ─ ⅝↕⌐ ∂≡ ∆╢⁹◖▪ ─ ⅜ ─ ⌐ ⌡

╕╢╟℮⌐⇔⁸ ⌐ ⇔≡◖▪ ─ ⅝↕⅜ ⌐ ≢⅝╢╟℮⌐ ∆╢⁹ 
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Ⱳכꜞfi◓◖▪ ─ ◘▬☼│⁸A4⁸ ⅝≤⇔⁸ 1 √╡ ∆╢◖▪ │⁸

⌂≥⌐╙╟╢⅜ 5 6 ╩ ≤∆╢⁹ 

 

1 ◓fiꜞכⱲ▪◖ꜟכ○ ─   

  5 ─◖▪ ╩ ⇔√ ◖▪ ɫ66mm ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- 3 Ⱳכꜞfi◓◖▪ ─ (1)  

 

40m 

◖▪ ╙ ╘√ ◖▪ ─  

◖▪ 4 0 20m ╩ A4 ◘▬☼

⌐ ╡ ↑ 

◖▪ ⇔─ ◖▪ ─  

◖▪ 5 25m ╩ A4 ◘▬☼ 

⌐ ╡ ↑ 

    7  
  B 1 

    GL 0 00 20.00m 

      
   8 2 12  

 

▪◖ꜟכ○  

-1- 

▪◖ꜟכ○  

A4 ◘▬☼ 
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2 Ⱳכꜞfi◓ ▪◖ꜟכ○  

 ᵑ 5 ─◖▪ ╩ ⇔√ ◖▪ ɫ66mm ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- 4 Ⱳכꜞfi◓◖▪ ─ (2)  

 

    7  
  HB 1 

    GL 0 00 20.00m 

     
   8 2 12  

▪◖ꜟכ○  

-2- -1- 

◖▪ ⇔─ ◖▪ ─  

◖▪ 5 25m ╩ A4 ◘▬☼ 

⌐ ╡ ↑ 

◖▪ ╙ ╘√ ◖▪ ─  

◖▪ 4 0 20m ╩ A4 ◘▬☼

⌐ ╡ ↑ 

▪◖ꜟכ○  
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ᵒ 3 ─◖▪ ╩ ⇔√ ◖▪ ɫ86mm ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- 5 Ⱳכꜞfi◓◖▪ ─ (3)  

 

0m 

3m 

6m 

9m 

15m 

24m 

33m 

3m 

6m 

9m 

18m 

18m 

21m 

27m 

15m 

21m 

24m 

27m 

    7  
  HB 1 

    GL 0 00 15.00m 

     
   8 2 12  

12m 

12m 

30m 

30m 

▪◖ꜟכ○  

-1- -2- 

◖▪ ╙ ╘√ ◖▪ ─  

◖▪ 5 0 15m ╩ A4 ◘▬☼

⌐ ╡ ↑ 

◖▪ ⇔─ ◖▪ ─  

◖▪ 6 18m ╩ A4 ◘▬☼ 

⌐ ╡ ↑ 

▪◖ꜟכ○  
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 ᵓ 3 ─◖▪ ╩ ⇔√ ◖▪ ɫ116mm ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8- 6 Ⱳכꜞfi◓◖▪ ─ (4)  

 

3- 2 Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ  

Ⱳכꜞfi◓◖▪ ─ⱨ□▬ꜟ │⁸ ≤∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪ │⁸ ♁ⱨ♩►▼▪⁸꞉ ╩≤⌂▪▼►♩ⱪ꜡♁ⱨכ ⇔≡⁸

Ⱳכꜞfi◓↔≤⌐ ∆╢⁹ⱨ□▬ꜟ │⁸ ♁ⱨ♩►▼▪⁸꞉כⱪ꜡♁ⱨ♩►▼▪

⌂≥─○ꜞ☺♫ꜟ ╛ PDF ⌂≥⁸ ⌂♁ⱨ♩►▼▪≢ ╖ ⅝ ⌂ ⌂ⱨ□

▬ꜟ ≢№╣┌⁸ ⌐ ≢№╢⁹ 

 

 

0m 

3m 

6m 

9m 

12m 

24m 

27m 

3m 

6m 

9m 

15m 

18m 

21m 

12m 

15m 

18m 

21m 

24m 

    7  
  HB 1 

    GL 0 00 12.00m 
     
   8 2 12  

▪◖ꜟכ○  

-1- -2- 

◖▪ ╙ ╘√ ◖▪ ─  

◖▪ 4 0 12m ╩ A4 ◘▬☼

⌐ ╡ ↑ 

▪◖ꜟכ○  

◖▪ ⇔─ ◖▪ ─  

◖▪ 5 15m ╩ A4 ◘▬☼ 

⌐ ╡ ↑ 
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9   

1 ─  

│⁸Ⱳכꜞfi◓ ─ ╩ ∆╢ ≤ ⇔√ ╩ ∆ ⅛╠

∆╢⁹ 

ₒ ₓ 

≤│⁸ ⌐ ∆╢↓≤╩ ≤⇔≡⁸Ⱳכꜞfi◓ ─ ≤≤╙⌐ 3 ⅛

╠ 7 ╕≢⌐ ⇔√ ╩ ⇔ ↓─ ╩ ⁸ ─ ≤ ┬ ⁸ ⇔

√╙─≢№╢⁹ 

 

2 Ⱳכꜞfi◓ ─  

Ⱳכꜞfi◓ ─ │⁸Ⱳכꜞfi◓ ⁸ ⁸ │ ∏ ⇔⁸ ┘ ⁸

─⌂⅛⅛╠ ⌂╙─╩ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓ ─ │⁸ ≢Ⱳכꜞfi◓ ─ ╩ ∆ ─ ─ ╩ ≢

⌐ ⇔√ ─ ─™∏╣⅛⌐ ∆╢⁹ ≢Ⱳכꜞfi◓ ─ ╩ ∆ ─

─ │⁸ ≤⇔≡ ╩ ∆╢ ≤∆╢⅜⁸ ≤─ ⌐╟∫≡│ ─

≤⇔≡╙ ™⁹ 

─℮∟⁸Ⱳכꜞfi◓ ⁸ ⁸ │ ∏ ∆╢⁹ ─ ┘ │⁸

⌐ ∂≡ ∆╢⁹ ≤ │⁸ ╘Ⱳכꜞfi◓─ ⌐│ ∏ ⇔⁸ Ⱳכꜞfi

◓─ ⌐│⁸ │ ≢№╢⁹ 

 

3 ─  

─ ⌐│⁸ ⁸ ╕√│ │ ∏

⇔⁸∕─╒⅛ 3 ⅛╠ 7 ⌐ ⇔√ ⅛╠⁸ ⌂ ╩ ∆╢⁹ 

ₒ ₓ 

─ ⌐│⁸ ⁸ ╕√│ │ ∏

⇔⁸∕─╒⅛ ∆╢ ─ ⌐ ∂≡ 3 ⅛╠ 7 ⌐ ⇔√ ⅛╠⁸ ⌂

╩ ∆╢⁹ ─ ╩ 9- 1 9- 3⌐ ∆⁹╕√⁸ 9- 4⅔╟┘ 9- 5⌐ ─

╩ ∆⁹ 
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9- 1 Ⱳכꜞfi◓ ─  

 

 

9- 2 Ⱳכꜞfi◓ ─  
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9- 3 ∆═╡Ⱳכꜞfi◓─ ▪◖ꜟכ○ ─  
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9- 4 ─  

 

0  10  20  30  40  50

20

28

30

3

1

29
50

50

0  20  40  60  80 100

N  

(%)
100     120     140    160

S

Vs (m/ s)
0  20  40  60  80 100

qu (kN/ m2)

D

CL

CM

CH

CL

CM

CH

0     20    40     60     80    100

RQD

(%)

14

40

25

52

13

20

6

15

5

1

2

(Lu)
0                 5000

P

Vp m/ s) cm/ s)
1 10- 7 1 10- 3

f) g)RQD h) i)P j)

a)N b) c)S d)

0
.5

0
0
.5

0

1
.0

0
1
.5

0

3
.0

0

0
1
/
1
0
/
0
1

0
1
/
1
0
/
0
2

0
1
/
1
0
/
0
3

e)



9   

122 

 

9- 5 ─ ─  
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10  Ⱳכꜞfi◓◖▪─ ™ ┘  

1  

≢│⁸Ⱳכꜞfi◓◖▪─ ╡ ™⁸ ⌐≈™≡ ⌂ ╩ ∆╙─≢№╡⁸

─ ⌐╟∫≡ ⌐ ™ ™ │↓─ ╡≢│⌂™⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪│⁸ ⁸ ⁸ ╣ ⅜ ™╙─⁸ ─╟℮⌐−™ ⌂╙─⁸ ─

╙─⌂≥⅜№╡⁸ ⌐│∕╣∙╣─ ⌐ ∂≡ ™ ⅜ ⌂╢⁹ 

↓↓≢│⁸ ⌂Ⱳכꜞfi◓◖▪╩ ─╠⅛Ⱪכꜙ♅▪◖⁸⇔ ╡ ⇔⁸◖▪ ┼─ ⁸

⁸ ⁸Ⱳכꜞfi◓◖▪ ─ ⁸ ≤↕╣╢ ─ ┘ ⌐≈™≡⁸

⌂ ╩ ∆╢╙─≢№╡⁸∕╣∙╣─ ⌂ ⌐≈™≡│⁸Ⱳכꜞfi◓◖▪─

⌐ ∂≡ ↕╣╢↓≤╩ ╗╙─≢№╢⁹ 

 

2 ◖▪  

2- 1 ┘  

◖▪ │⁸ ─ ≢⁸ ≢ ↕ 103cm≤⇔⁸ ↕ 100cm─Ⱳכꜞfi◓◖▪│⁸

⅔⅔╟∕ɫ50mm ─ 5 ⁸⅔⅔╟∕ɫ70mm ─ 3 ⁸⅔⅔╟∕ɫ100mm ─ 2

╩ ≢⅝╢╙─≤∆╢⁹ 

ₒ ₓ 

╝╢╖⌐╟╢Ⱳכꜞfi◓◖▪─ ┘╩ ⇔⁸ ≢ ↕ 103 ─◖▪ ╩ ™╢⁹1m ↔

≤─Ⱳכꜞfi◓◖▪─ ┘╩ 3 ⌐⅔↕╘╢↓≤≢⁸ ≤◖▪ ≢─ ─ ╩

≤∆╢↓≤⅜≢⅝╢⁹ 

Ⱳכꜞfi◓◖▪ɫ100 ─ │⁸ ↕╩ ⇔≡ ∆╢Ⱳכꜞfi◓◖▪ ╩

∆╢⁹ 

≤ ↕╣╢⅔⅔╟∕─Ⱳכꜞfi◓◖▪ ─ ╩⁸ 10- 1⌐ ⇔√⁹ 

 

10- 1 ≤Ⱳכꜞfi◓◖▪ ─  

mm  ⅔⅔╟∕─Ⱳכꜞfi◓◖▪

mm  

66 50 

86 70 

116 100 

♄▬ꜘ⸗fi♪ⱦ♇♩⁸♄Ⱪꜟ◖▪♅ꜙכⱩ╩ ⇔√  

 

◖▪ ─ 1 ─ │⁸ ⅛╠ ⌐ ↕╣╢Ⱳכꜞfi◓◖▪ ⌐№╦∑⁸ ⌐Ⱳ

⅜▪◖◓fiꜞכ ⇔⌂™╙─⌐∆╢⁹ 

◖▪ ─ ⌐⁸ ╩ ↑╢⁹ 
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2- 2  

◖▪ ─ │⁸ ─▬fi◒⁸Ɑ▬fi♩ ╩ ™ ─╟℮⌐∆╢⁹ 

ᵑ ─  

⁸Ⱳכꜞfi◓ ⁸◖▪ ⁸ ⁸ ⁸ ╩ ∆╢⁹ 

ᵒ ─  

Ⱳכꜞfi◓ ⁸◖▪ ⁸ ╩ ∆╢⁹ 

ₒ ₓ 

◖▪ ┼─ │⁸ 10- 1╩ ⌐⁸ ─ ┘ ─ ⌐ ∆╢⁹ 

⌐≈™≡│ ⌐ ∂≡ ∆╢╙─≤∆╢⁹ 

 

 

10- 1 ◖▪   

55 60 55 60 103cm

50cm 10cm

 

ᵒ ─  
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2- 3  

⌐│⁸◖▪ ─ ⅛╠ 10cm↔≤─ ╩ ╣╢⁹╕√⁸Ⱳכꜞfi◓ ⁸◖▪ ⁸

⁸ ╩ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪╩ ⌐ ∆╢≤≤╙⌐⁸Ⱳכꜞfi◓◖▪ ─ ╩ ⇔╛∆ↄ∆╢

√╘⌐⁸10 ↔≤─ ╩ ╣╢⁹ ─ ↕ 103 ╩⁸10 ⇔⌂™╟℮ ∆╢⁹ 

╕√⁸ ╩ ╖╛∆ↄ∆╢√╘⌐ 50 ↔≤─ ⌐│ ╩ ⅎ√ ╩ ╣╢⁹ 

 

2- 4  

⌐│⁸◖▪ ─ ⅛╠ 10cm↔≤─ ╩ ╣╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪╩ ⌐ ∆╢≤≤╙⌐⁸Ⱳכꜞfi◓◖▪ ─ ╩ ⇔╛∆ↄ∆╢

√╘⌐⁸10 ↔≤─ ╩ ╣╢⁹ ─ ↕ 103 ╩⁸10 ⇔⌂™╟℮ ∆╢⁹ 

 

2- 5  

◖▪ ─ │⁸ ≤⇔≡ ╡ ⇔ ⌂╙─∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪ ⌐ ╩ ↔≤⌐ ═≡ ∆╢ ⅜ ™─≢⁸ ⅜ ╡ ⇔

⌂╙─╩ ™╢⁹ 

 

2- 6  

◖▪ ─ │⁸ ≤⇔≡ ≤⇔⁸ ╙ ╘ ╩ ∆╢╙─≤∆╢⁹ 

ₒ ₓ 

∟ ┘⇔╛∆™╟℮⌐⁸◖▪ ─ ⌐⁸ ╕√│ ╡ ╖ ╩ ↑≡ ∫ ╩ ↑

╢⁹ 
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3 Ⱳכꜞfi◓◖▪─ ╡ ™ 

3- ─▪◖◓fiꜞכⱩ⅛╠─Ⱳכꜙ♅▪◖ 1 ╡ ⇔ 

╩▪◖◓fiꜞכⱩ⅛╠Ⱳכꜙ♅▪◖ ╡ ∆≤⅝│⁸◖▪ ↑⌐№↑⁸ ⌐ ∆╢⁹Ⱳ

╩▪◖◓fiꜞכ ╡ ╩▪◖◓fiꜞכⱩ╩√√™√╡⁸Ⱳכꜙ♅▪◖⁸⅝≥∆ ∫√╡⇔≡⁸

Ⱳכꜞfi◓◖▪╩ ⇔⌂™╟℮⌐∆╢⁹ 

ₒ ₓ 

⇔√Ⱳכꜞfi◓◖▪╩◖▪♅ꜙכⱩ⅛╠ ╡ ∆≤⅝│⁸ 10- 2─╟℮⌂ ─◖▪

↑⌐ ─◖▪ꜞⱨ♃כ ╟╡ ╡ ⇔ ⅝∆╢⁹ 

⅝⇔√Ⱳכꜞfi◓◖▪─ ↕╩ ╡⁸Ⱳכꜞfi◓◖▪─ ┘ ╩ ∆╢⁹ 

◖▪ ↑│⁸ ↕╩ ∆╢≤╟™⁹ 

10- ╩▪◖◓fiꜞכⱩ⅛╠Ⱳכꜙ♅▪◖⌐1 ╡ ⇔√ ╩ ∆⁹ 

 

 

 

 

 

 

 

10- 2 ─◖▪ ↑ 

 

 

 

 

 

 

 

 

 

 

 

 

10- ─╠⅛Ⱪכꜙ♅▪◖ 1 ╡ ⇔  
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3- 2 ◖▪─  

◖▪≢◖▪ ⌐ ≢⅝⌂™╙─│⁸ ≢כ♃♇◌ ⇔≡ ╣╢⁹ 

ₒ ₓ 

╠⅛Ⱪכꜙ♅▪◖ ╡ ⇔√≤⅝╛⁸◖▪ ⌐ ∆╢╕≢─ ⁸ ⌂ ╣ ╩ ∂↕∑

⌂™╟℮⌐ ╩ ℮↓≤⅜ ≢№╡⁸Ɫfiⱴכ≢√√⅝ ╢⌂≥⇔≡Ⱳכꜞfi◓◖▪╩ ╘

╢↓≤─⌂™╟℮ ╩כ♃♇◌ ™≡ ⌐ ╩ ℮⁹ ⁸ ∫≡ ∂↕∑√ ⌂

╣ │⁸ ⇔ ⇔≡⅔ↄ⁹ 10- 2⌐Ⱳכꜞfi◓◖▪─ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

10- 2 Ⱳכꜞfi◓◖▪─  

 

3- 3 Ⱳכꜞfi◓◖▪─◖▪ ┼─  

╠⅛Ⱪכꜙ♅▪◖  ╡ ↕╣⁸◖▪ ↑⌐ ↕╣√Ⱳכꜞfi◓◖▪│⁸ 1m ↔≤⌐⁸

─◖▪ ⌐ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪ ─☻ꜝ▬ⱶ╛ ╩ ╡ ⅝⁸Ⱳכꜞfi◓◖▪ ╩ ╡⁸

⁸Ⱳכꜞfi◓◖▪─ ╩ ╦⌂™╟℮⌐⇔≡⁸ ─ ⌐ ∆╢⁹Ⱳכꜞfi

⌐Ⱪכꜞ☻▪◖│▪◖◓ ╣√╕╕⁸ ╩ ⅎ⌂™╟℮ ∆╢⁹Ⱳכꜞfi◓◖▪─ ⅝⁸

╣ ─ ╖ ╦∑⌐ ⇔≡ ∆╢⁹◖▪│ ╘≢ ⇔⁸ ─ ┘⇔╤⌐ ⅜ ∂

╢ │⁸Ⱳכꜞfi◓◖▪⅜ ⇔⌂™╟℮ ╩ ╘╢⁹⌂⅔⁸ ⅜ ⌐ ╣√╡⇔⌂™╟

℮⌂ ⅜ ≢№╢⅜⁸ ≢ ∑∏⁸ ⌐◖▪⅜ ╡ ∑╢╟℮ ≢⅝╢ ≢

∆╢↓≤⅜ ╕⇔™ 10- 3 ⁹ 

╕√⁸ ╛ ⌂≥─ ╩ ∆╢ ─ ⌐│⁸∕╣╠─ ─

⅜ ⅛╢╟℮⌐ ─Ⱳכꜞfi◓◖▪╩∕╤ⅎ≡ ∆╢↓≤⅜ ╕⇔™⁹ 
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10- 3 ┘⇔╤┼─ ─  

 

 

3- 4 ─  

│ 1 ↔≤⌐ ∆╢⁹ ⌐│⁸ ↔≤─ ╩ ∆╢⁹

╕√⁸ ⌐ ∆╢√╘⌐⁸Ⱳכꜞfi◓◖▪╩ ⅝ ∫√≤⅝│⁸ ╩ ╣⁸

⅝ ∫√ ─ ─ ≤◘fiⱪꜟ ╩ ∆╢⁹ 

ₒ ₓ 

│ 1 ↔≤⌐ ∆╢⁹ ⌐│⁸ ↔≤─ ╩ ∆╢⁹ 

≤ ↕╣╢≤↓╤│⁸ ─ ⌐ ╩ ╣⁸₈ ₉≤ ∆╢⁹ 

Ⱳכꜞfi◓◖▪╩ ≢⅝⌂⅛∫√ ╛Ⱳכꜞfi◓◖▪─ ≢ ⇔√ ⌐│⁸

⌐ ╩ ╣⁸Ⱳכꜞfi◓◖▪⅜ ⇔≡™╢ ╛ ─√╘⌐◖▪╩ ⅝ ∫√

⌐│ ╩◖▪ ⌐ ⇔⁸ ╣⅜ ∂≡™╢ │⁸ ╩ ─ ⌐ ∆╢⁹╕

√⁸ ⅜ ≢⅝⌂⅛∫√ ≢∕─ ─☻ꜝ▬ⱶ⅜ ↕╣√ │⁸☻ꜝ▬ⱶ╩ⱦ♬כ

ꜟ ⌐ ╣⁸☻ꜝ▬ⱶ≢№╢↓≤╩ⱦ♬כꜟ ⌐ ⇔≡ ─ ⌐ ∆╢⁹Ⱳכꜞfi◓◖

▪─ ≢│⁸ ─Ⱳכꜞfi◓◖▪⅜ ⇔⌂™╟℮ ╘ ╩ ℮⁹ 

⅜ ⌐ ╣√╡⇔⌂™╟℮⌂ ⅜ ≢№╢⅜⁸ ≢ ∑∏⁸ ⌐Ⱳ

⅜▪◖◓fiꜞכ ╡ ∑╢╟℮ ≢⅝╢ ≢ ∆╢↓≤⅜ ╕⇔™⁹ 

│⁸ ─ ─╒⅛⁸ ─▪◒ꜞꜟ ─ ─╙─╩ ⇔≡╙╟™⁹ 

10- 4⌐ ─ ╩ ∆⁹ 

 

 

 

 

 

╡ ⇔⅜ ⌂  
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10- 4 ─  

 

3- 5 Ⱳכꜞfi◓◖▪ ─  

Ⱳכꜞfi◓◖▪ ─ │⁸ ─ ≢ ℮⁹ 

ᵑ ◖▪♅ꜙכⱩ⅛╠ ╡ ⇔√Ⱳכꜞfi◓◖▪─ ╩Ⱪכꜞ☻─ ⅞ ╢⁹ 

ᵒ ☻ꜞכⱩ╩ ⅞ ∫√Ⱳכꜞfi◓◖▪─ ⌐ ⇔≡™╢ⱴ♇♪◔כ◐╩ ⌐

⇔⁸ ∆╢⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪─ ⅜ ⇔⌂™℮∟⌐⁸ ╛⅛⌐ ⇔⁸ ⁸Ⱳכꜞfi◓◖▪

⌐ ∆╢⁹ 

(1) ┼─ ∟ ╖ 

Ⱳכꜞfi◓◖▪─ ⁸ ─ ╩ ™⁸Ⱳכꜞfi◓◖▪ ╡ ⇔⁸ ⁸ ⌐

∂√ ⌂ ╣ ╛⁸ Ⱶ☻ ╩ ∆╢⁹ 10- 5⌐ ⌐ ∟ ╪∞Ⱳכꜞfi◓◖

▪─ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

10- 5 ⌐ ∟ ╪∞  

 

 
 

 
( ) 
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─Ⱪכꜞ☻(2) ⅞ ╡ 

╩Ⱪכꜞ☻ ⅞ ╢ ╖↕│⁸כ♃♇◌⁸⌐ ≢Ⱳכꜞfi◓◖▪╩ ⌐ ≈↑⌂™╟℮

∆╢⁹ 10- 6⌐│↕╖╩ ─Ⱪכꜞ☻√∫ ⅞ ╡ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

10- 6 │↕╖╩ ─Ⱪכꜞ☻√∫ ⅞ ╡ 

 

Ⱪכꜞ☻(3) ⅞ ╡  

─ ⌐⁸Ⱳכꜞfi◓◖▪─ ╩ ⇔⁸Ⱳכꜞfi◓◖▪─ ╛ ⌂≥⌐

⇔⁸ ╛ ╩ ⇔⁸ ⌐Ⱳכꜞfi◓◖▪╩ ╘√╡⁸ ⇔√╡⇔⌂™╟℮

∆╢⁹ 10- ╩Ⱪכꜞ☻⌐7 ⅜⇔√ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

10- ╩Ⱪכꜞ☻ 7 ⅜⇔√  

 

(4)Ⱳכꜞfi◓◖▪─  

≢ ─ ╩⅛↑⌂⅜╠⁸ ╛ ≢ ╩ ℮⁹ ╣ ─ ╛ ╩ ⌐

⇔⌂™╟℮ ⅞│╩Ⱪכꜞ☻⁹╢∆ ∫√Ⱳכꜞfi◓◖▪│ ╛⅛⌐ ╩ ℮⁹ 10-
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8⁸10- 9⌐ ╩ ∫√Ⱳכꜞfi◓◖▪─ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

10- 8 ╩ ∫√  

≢ ╩⅛↑ ⌐ ∆╢☻ꜝ▬ⱶ ╩ ∆╢⁹  

 

 

 

 

 

 

 

 

 

 

 

10- 9 ≤ ╩ ∫√  

─ ≢Ⱳכꜞfi◓◖▪╩⌂∙╢╟℮⌐⇔≡⁸ ⌐ 

⇔√☻ꜝ▬ⱶ╛ⱴ♇♪◔כ◐╩ ™ ≤∆⁹  

 

5 ─  

│⁸Ⱳכꜞfi◓◖▪╩ ╘⌂™╟℮ ╛ ╩ ™≡ ╩ ℮⁹ 

☻ꜝ▬ⱶ╛ⱴ♇♪◔כ◐≤ ⌐Ⱳכꜞfi◓◖▪╩ ↕∑⌂™╟℮⁸ ╛ ─ ╩

∆╢⁹ 10- 10⌐ ≤ ╩ ∫√ ╩ ∆⁹ 
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10- 10 ≤ ╩ ∫√  

╩ ⇔⌂™╟℮ ∆╢⁹  
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─Ⱳכꜞfi◓◖▪  

 

ₒ ₓ 

│⁸ⱴ♇♪◔כ◐─ ⌐╟╡⁸ ─ ◖▪⌐ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

10- 11 ─ⱴ♇♪◔כ◐  

 

ₒ ₓ 

ⱴ♇♪◔כ◐╩ ™ ≤∆↓≤≢⁸ ה ─ ╛ ╣ ⌂≥─ ⅜ ≤⌂╢⁹

╛ ╣ ⌐ ∆╢ │ ™ ≤↕⌂™╟℮ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

10- 12 ⇔≡ⱴ♇♪◔כ◐╩ ╡ ™√  

 



10 Ⱳכꜞfi◓◖▪─ ™ ┘  

134 

3- 6 Ⱳכꜞfi◓◖▪─  

Ⱳכꜞfi◓◖▪─ │⁸ ∂◖▪ ┼ ∆═⅝Ⱳכꜞfi◓◖▪⅜∆═≡ ↕╣√ ⁸

╛⅛⌐ ℮⁹ 

ₒ ₓ 

Ⱳכꜞfi◓◖▪─ │⁸ ╛⅛⌐ ℮↓≤╩ ≤∆╢⅜⁸ ⁸ ─Ⱳכꜞ

fi◓◖▪⌐⅔™≡│⁸ ─ ╩≢⅝╢ ╡ ⅎ⌂™╟℮ ∆╢↓≤⅜ ≢№╢⁹ 

◖▪ ≤◌ⱷꜝ꜠fi☼╩ ↕∑╢ ⌐⇔√≤⅝⌐◖▪ ─╝⅜╖╩⌂ↄ∆ ⁸

⌐Ⱳכꜞfi◓◖▪─ ╩ ⌐ ╠∑╢⌂≥ ⅜ ≢№╢⁹ 

─ │⁸₈ 8  Ⱳכꜞfi◓◖▪ ₉⌐ ∆⁹ 

 

3- 7 ⌂≥─  

┘ ╩▪◖◓fiꜞכⱩ⅛╠Ⱳכꜙ♅▪◖⁸≤⌂ ╡ ⇔√ ⁸ ⌐

∆╢╟℮⌂ ─╙─≢⁸ ⌂≥⌐ ∆╢ ⅜№╢≤⅝│⁸ ⱦ♬כꜟ╕√│▪

⌐≤⌂Ⱪכꜙ♅ꜟꜞ◒ ╣⁸ⱦ♬כꜟ ⌐ ∆╢⌂≥─ ⅜ ≢№╢⁹ 

ₒ ₓ 

┘ ╩▪◖◓fiꜞכⱩ⅛╠Ⱳכꜙ♅▪◖⁸≤⌂ ╡ ⇔√ ⁸ ⌐

∆╢╟℮⌂ ─╙─│⁸Ⱳכꜞfi◓◖▪⅜ ⇔⌂™ ╩ ℮≤≤╙⌐⁸Ⱳכꜞfi◓◖▪

⁸ │ ╛⅛⌐ ℮⁹ 

╩≢⅝╢∞↑ ─ ⌐ ╩ꜟכ◦℮╟╢≡ ∫√╡⁸ ╛ ╩ ⅎ⌂™╟℮

◒♇◦ꜛfi ╛ ─ ╩ ™╢↓≤╙ ≢№╢⁹ 

 

3- 8 ⌂ ╣ ─  

Ɫfiⱴכ ⌂≥⌐╟∫≡ ⌐Ⱳכꜞfi◓◖▪╩ ∫√ ⌐│⁸∕─ ⌐ ⌐

∫√↓≤╩ ∆ ╩≈↑╢⁹ 

ₒ ₓ 

╩ ™≡⁸ ⌂ ╣ ╩ ∆╢⁹ 

 

3- 9 ◖▪ ─ ─ ™ 

Ⱳכꜞfi◓◖▪╩ ⇔√◖▪ ╩ ∆╢ ⌐│⁸Ⱳכꜞfi◓◖▪╩ ╘╢↓≤⅜⌂™╟

℮⌐ ─ ╩ ℮⁹ 

ₒ ₓ 

◖▪ ╩ ∆╢ │⁸ ╛ ≢Ⱳכꜞfi◓◖▪⅜ ⇔⌂™╟℮⁸ ╩ ™╢⁹ 

10- 13 10- 14─╟℮⌐⁸ ⁸ ה ⅛╠Ⱳכꜞfi◓◖▪╩ ∆╢√╘⌐⁸

⌐ ∂≡ ⌐ ╩ꜟכ꜡♅☻ ╣⁸Ⱳכꜞfi◓◖▪⌐ ╡ ⱦ ╩ ∑╢⌂≥─ ╩≤

╢⁹ 
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10- 13 Ⱳכꜞfi◓◖▪─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10- 14 ╩ ╡ ⇔√  

 



10 Ⱳכꜞfi◓◖▪─ ™ ┘  

136 

4 Ⱳכꜞfi◓◖▪─ ה  

│⁸ ה ⌐⅔↑╢ ≢№╢Ⱳכꜞfi◓◖▪╩ ⌐ ╡ ℮√╘⁸Ⱳכꜞ

fi◓◖▪╩ ∆═⅝ ⁸ ⁸ ⌐≈™≡ ∆╙─≢№╢⁹ 

 

4- 1 Ⱳכꜞfi◓◖▪─ ה ∆═⅝  

ה ≢ ╠╣√Ⱳכꜞfi◓◖▪│⁸ ─ ≢№╡⁸ ⌐ ↕╣╢

⅜№╢⁹╕√⁸ ↕╣√Ⱳכꜞfi◓◖▪⌐≈™≡│⁸ ─ ┘ ╩ ⇔√

≢⁸ ≢⅝╢╙─≤∆╢⁹Ⱳכꜞfi◓◖▪╩ ∆╢ │ Ⱳכꜞfi◓◖▪ ╩

⌂ ≢ ⌐ ∆╢⁹ 

ₒ ₓ 

ה ≢ ╠╣√Ⱳכꜞfi◓ ⁸Ⱳכꜞfi◓◖▪ ┘Ⱳכꜞfi◓◖▪│

™∏╣╙ ─ ≢№╡⁸ ⌐ ↕╣╢ ⅜№╢⁹ 

↓─℮∟⁸Ⱳכꜞfi◓ ┘Ⱳכꜞfi◓◖▪ │⁸ ≡⇔≥♃כ♦ ↕╣⁸

≢─ ⁸ ─ ה ⌂≥⌐⅔™≡ ↕╣≡™╢⁹ 

⁸Ⱳכꜞfi◓◖▪∕─╙─│⁸ ↕╣╢ ⅜ ⌐ ╠╣≡™╢⌐╙⅛⅛╦╠

∏⁸ ⌐│ ─ ☻Ɑכ☻╛ ◖☻♩╩ ⇔⁸ ⅝⌂ ≤⌂╢ ⅜ ™⁹↓─√╘⁸

Ⱳכꜞfi◓◖▪ ⌐ ℮ ╩ ∆╢ ⅛╠⁸ ∆╢Ⱳכꜞfi◓◖▪│ 10- 2⌐ ∆

⌐ ∆╢⁹ 10- 2⌐ ⇔⌂™ ─Ⱳכꜞfi◓◖▪⌐≈™≡│⁸ ≤⇔≡ ⌐

≢⅝╢╙─≤∆╢⁹ 

10- 2 Ⱳכꜞfi◓◖▪╩ ∆═⅝ ≤  

 

 

ה ─ ⌐⅔™≡⁸◖▪ ⌐ ⇔√Ⱳכꜞfi◓◖▪─ ─ ╩ ╘╢

╙№╢⅜⁸ ↕╣√Ⱳכꜞfi◓ ⁸Ⱳכꜞfi◓◖▪ ┘Ⱳכꜞfi◓ ⌐

╟╡ ⅜ ≢№╢⁹↓─√╘⁸ ↕╣√Ⱳכꜞfi◓◖▪│⁸  10-2 ⌐ ∆ ─

─ ╛ ─ ╩ ⇔√ ≢⁸ ≢⅝╢╙─≤∆╢⁹ 

╛ ⌂ ─ ⅛╠⁸Ⱳכꜞfi◓◖▪─ ⌐⅔™≡╙⁸◖▪ ╩

╘√ ─ ╩ ⌐ ≢⅝╢ ⌐⇔≡⅔ↄ ⅜№╢⁹ ∆╢ ≤⇔≡│Ⱳ

◓fiꜞכ ╛Ⱳכꜞfi◓◖▪ ⌂≥⅜ →╠╣╢⁹ 

Ⱳכꜞfi◓◖▪ ⌐│⁸₈◖▪ 1 ↔≤⌐ ⇔√Ⱳכꜞfi◓◖▪ ₉≤₈Ⱳכꜞfi◓◖

▪ ╩≈⌂⅞ ╦∑≡ ∆╢ Ⱳכꜞfi◓◖▪ ₉⅜№╢⅜⁸ │ⱨ□▬ꜟ ⅜

↕ↄ⁸◖▪ ⌐╦√╢ ה ─ ╩ ⌐ ∆╢─⌐ ⇔≡™╢⁹↓─√╘
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Ⱳכꜞfi◓◖▪╩ ∆╢ │₈Ⱳכꜞfi◓ ₉≤≤╙⌐₈ Ⱳכꜞfi◓◖▪ ₉╩

⌂ ≢ ⌐ ∆╢╙─≤∆╢⁹╕√ ╙ ╘√ ╩ ╕ⅎ⁸ ♦

─≡⇔≥♃כ ⌐ ⅎ⁸ ⌐ ⌂ ╩☻כⱬ♃כ♦ ™≡₈Ⱳכꜞfi◓ ₈ה₉

Ⱳכꜞfi◓◖▪ ₉ ╩ ה ∆╢╙─≤∆╢⁹ 

⌂⅔⁸ ╛ ╩ ╕ⅎ⁸ ≢Ⱳכꜞfi◓◖▪⅜ ≤⌂╢ ⅜№╢≤

↕╣√ ⌐│⁸ Ⱳכꜞfi◓◖▪─ ╩ ∆╢╙─≤∆╢⁹╕√⁸

⌐╟╡ ↕╣√ ⱦfi─ ⌐≈™≡╙⁸Ⱳכꜞfi◓◖▪≤ ⌐⁸ ⌐ ∂≡ ─

╩ ∆╢╙─≤∆╢⁹ 

 

4- 2 ◖▪ ─  

Ⱳכꜞfi◓◖▪─ ╩ ∆╢√╘⌐⁸ ╩ ⌐ ™ ∆╢⁹ 

ₒ ₓ 

⁸ ─ ⌐╟∫≡│⁸ │ ⌐╦√╡⁸╕√ ⁸ ⌐⅔™≡╙

─ ─ ⅜ ≡ↄ╢ ╙№╢⁹↓─╟℮⌂↓≤⅛╠⁸ ₁─ ⁸ ─ ╩

⇔√ ≢⁸Ⱳכꜞfi◓◖▪─ ╩ ℮ ⅜№╢⁹ ⌐╟╢ ⁸ ⌐╟╢◌

ⱦ─ ╛◖▪ ─ ╩ ⇔⁸╕√ ⌐ ∂≡ ⌐ ╡ ⇔⁸ ≢⅝╢╟℮⁸ ⌂

≥╩ ∫≡ ⌐ ⇔≡⅔ↄ─⅜ ╕⇔™⁹ 

╕√⁸ 10- 3⌐ ∆╟℮⌂ ⌂ ™⅜ ⌂Ⱳכꜞfi◓◖▪⌐≈™≡│⁸ ⌂ ≢

╩ ℮⁹ 10- 15⌐Ⱳכꜞfi◓◖▪─ ─ ╩ ∆⁹ 

10- 3 ⌂ ⅜ ⌂ 1  

   ─ ─  

╩ ⅎ≡│™↑⌂™ ה  ─ ⌂≥  

ה ─  

ה ╩ ⇔╛∆™  

⅜ ⌂ ה  ╩ ↄ ╗  

ה ⌂≥─ ╩ ℮  

─ ╡ ⇔╩⇔≡│™↑⌂™ ה  ─  

 

 

 

 

 

 

 

 

 

10- 15 Ⱳכꜞfi◓◖▪─  
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4- 3 Ⱳכꜞfi◓◖▪ה◖▪ ─  

◖▪ ⌐ ↕╣⁸ ↕╣√Ⱳכꜞfi◓◖▪│⁸◖▪⁸ ◒♇♅☻ꜝⱪה ⁸

ⱦ♬כꜟ ⌐ ∆╢⌂≥⁸ ה ⌐ ╡⁸ ⌐ ∆╢╙─≤∆╢⁹╕√⁸

⌐╟╡ ↕╣⁸ ↕╣√ ⌐≈™≡╙⁸ ⌐ ∆╢╙─≤∆╢⁹ 

ₒ ₓ 

1 Ⱳכꜞfi◓◖▪│ ╩ ╗╙─≤⇔≡ ╡ ™⁸ ≤⇔≡ ≤⇔≡

⌐╟╡ ↕╣╢↓≤⅜ ≢№╢⁹⌂⅔⁸ ⁸ ⅜ ⌂ │

≤⇔≡ꜞ◘▬◒ꜟ≢⅝╢ ⅜№╡⁸ ─ ה ⌐ ╘╢↓≤⅜ ╕⇔™⁹ 

2 ⁸ⱪꜝ☻♅♇◒ ─ ⁸ ⱦfi⁸ⱦ♬כꜟ ⌐≈™≡╙ ≤⇔≡

∆╢↓≤⅜ ≢№╢⅜⁸ ⌐╟∫≡ ╛ ™⅜ ⌂╢ ⅜№╢√╘⁸

⌐№√∫≡│⁸ ─ ╛ ꜟכꜟ ╩ ⇔√ ≢⁸ ⌐ ∆╢╙─≤

∆╢⁹ 

3 ≢ ╩ √↕⌂™≤ ↕╣√Ⱳכꜞfi◓◖▪│⁸ ⌐ ∂⁸

⌐ ⁸ ∆╢╙─≤∆╢⁹ 

 

◖▪ ─ ה ─ⱨ꜡כ╩ 10- 3⌐ ∆⁹ 

 



10 Ⱳכꜞfi◓◖▪─ ™ ┘  

139 

 

 

10- 3 ◖▪ ─ ה ⱨ꜡כ 
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4- 4 Ⱳכꜞfi◓◖▪ה◖▪ ─ ה ─ ⌐≈™≡ 

Ⱳכꜞfi◓◖▪⁸◖▪ ─ ╩ ∆╢ │⁸ ⌂ ⁸ ╩ ╘≡ ∆

╢╙─≤∆╢⁹ ⅜ ⇔⁸ ╩ ∆╢ │⁸ ⌂ ╩ ╘√ ≢

∆╢╙─≤∆╢⁹ 

ₒ ₓ 

1) ◖▪ ─ ╩ ∆╢ │⁸№╠⅛∂╘ ⁸ ╩ ╘≡ ╩ ∆╢⁹╕√⁸

╩ ∆╢ ⌐≈™≡╙⁸ ≢№╢⁹◖▪ ─ ⌐≈™≡╙⁸ ⌐ ≠⅝

∆╢╙─≤∆╢⁹ 

2) ⅜Ⱳכꜞfi◓◖▪─ │ ≢№╢≤ ⇔√ │⁸ ⌂ ╩ ╘√

≢⁸ │ ╛⅛⌐ ∆╢╙─≤∆╢⁹ 

3) ⌂ ⁸ ⌐≈™≡│⁸₈ ה ₉ о  3

5 ◖▪ ה ₉ ╩ ≤∆╢↓≤⁹⌂⅔⁸ ─ ⌐≈™≡│⁸

⌐╟∫≡ ╛ ⅜ ⌂╢√╘⁸ ⅛╠ ╩ ⇔√ ≢⁸

╩ ℮╙─≤∆╢⁹ 

4) │⁸Ⱳכꜞfi◓◖▪ ─ ⅜ ⌐ ↕╣√↓≤╩⁸

ⱴ♬ⱨ▼☻♩ ╕√│ ⱴ♬ⱨ▼☻♩⌐╟╡ ⇔⁸ ⌐ D ┘ E ⁸ │ ⱴ

♬ⱨ▼☻♩⅛╠ ⇔√ ╩⁸ ⌐ ∆╢╙─≤∆╢⁹ 

 

 

 

 

1 2023 Ⱳכꜞfi◓ⱳ◔♇♩Ⱪ♇◒ 6 ⁸p.300. 
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11   

1 Ⱳכꜞfi◓ ─  

1- 1 Ⱳכꜞfi◓ ─  
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1- 2 Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○ ─  
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1- 3 Ⱳכꜞfi◓ ─  
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1- 4 ∆═╡Ⱳכꜞfi◓ ◓fiꜞכⱲ▪◖ꜟכ○) )─  
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1- 5 ∆═╡Ⱳכꜞfi◓ ( )─  

 

 

 

 


