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1. ≤ ─  

1.1 ─ ╣ 

 

Ẽ │ ─≤⅔╡≢№╢⁹ 

ᵑ ≢│⁸250mⱷ♇◦ꜙ╩ ⁹ 3 ≢│⁸500m ⱷ♇◦ꜙ ⁹ 

ᵒ ⌐ ≠⅝⁸ ≤ ≢─ ╣╩ 3 ─

⁹ 

ᵓ ⅛╠ ⸗♦ꜟ╩ ⇔⁸ ─ Vs ⅛╠

─ ⅔╟┘ PS ⅛╠ 30 ╕≢─ AVS30 ╩ ⇔⁸

⅛╠ ─ ╩ ⁹ 

ᵔ ≢─ₐ╝╣ₑ≤ ─ ⅛╠ ─ ╩ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 ה  ─ ╣ 

END

2  ᷂ Ҳ ˔  
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⸗♦ꜟ 

⸗♦ꜟ 

 

1.2  

1) ⸗♦ꜟ≤ ─ ↕ 

 

ה ≢─ ↕│⁸ ─ 2≈─ ⌐ ↑≡ 250m ⱷ♇◦ꜙ ⌐ ⁹ 

 ᵑ ⸗♦ꜟ  

 ᵒ ( ⸗♦ꜟ) 

ה ⅛╠ ─ ↕│⁸ fiכꜞ◓ ⌐╟∫≡ ↕╣√

3 ╩ ™√⁹ 

 

ᵑ ⸗♦ꜟ 

⸗♦ꜟ│⁸ ⌐ ⇔√ ™ 3,000m/sec ╩ ⁸

∕╣╟╡╙ ™ ≢ ─ ≤⌂╢ 700m/sec ╩ ≤

⇔√⁹╕√⁸ ⅛╠ ╕≢╩ ⸗♦ꜟ⁸ ⅛╠ ╕

≢╩ ⸗♦ꜟ≤⇔≡⸗♦ꜟ ⇔√ 1.2 ⁹ 

 

 

 

  

 

 

 

 

 

 

 

 

 

2.2  ⸗♦ꜟ─ ≤ ─  

 

ᵒ ⅛╠ ─ ↕ 

3 ─ ⅛╠ ─ ─ ⌐№√∫≡│⁸

╕≢│ ⌐ ↕╣╢ ☻Ɑ◒♩ꜟ⌐ ⌂ ╩ ⅎ≡ ⇔√

fiכꜞ◓╩ ≤⇔⁸ ↕╣√ ⸗♦ꜟ⌐ ™ ╩ ℮⁸™╦╝╢

fiכꜞ◓ ( 2.3 )╩ ™√⁹ 

↓─ ⁸ ─▪☻Ɑꜞ♥▫╩ ⇔√ ╩ ℮≤≤╙⌐⁸ ≢─ ─

⌐╟╢ ╩ ⇔√ ╩ ⇔√⁹╕√⁸ ⅛╠ ╕≢│⁸

⌐ ≠™√ ╩ ∫√⁹ 

↓╣╠─ │⁸ ה ה ꜠ⱬꜟ≢ ↄ ™╠╣≡™╢ ≢№╡⁸

≢│↓─ ╩ ⇔⁸ 3 ≢ ™√ 500mⱷ♇◦ꜙ ─ ─ ↕

╩ 250mⱷ♇◦ꜙ⌐ ∆╢( 2.4 )⁹ 
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Ẽ │ ─≤⅔╡≢№╢⁹ 

ᵑ 500m ⱷ♇◦ꜙ⌐ ⅎ╠╣√ ╩ⱷ♇◦ꜙ ⌐ ⅝ ⅎ⁸ ─ⱷ♇◦

ꜙ ╩ ╪∞ ╩ ↄ⁹ 

ᵒ ╩ 250mⱷ♇◦ꜙ ⌐ ≤⇔⁸250m ⱷ♇◦ꜙ ⌐ √╢ ╩ ⁹ 

ᵓ ™ ⇔√ ╩ 250m ⱷ♇◦ꜙ─ ≤∆╢⁹ 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3   ─ ≤ fiכꜞ◓ ╩ ™√ ─ ╣  

Boore
(1983)

Irikura
(1986)

Haskell
(1953)

ₒ ─ ₓ 

ₒ ─ ₓ 
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5

5 - 10

10 - 15

15 - 20

20 - 25

25 - 30

30 - 35

35 - 40

40 - 45

45 - 50

50 - 55

55 - 60

60 - 65

65 - 70

70 - 75

75<

< >

_

(cm/s)

ᵓ ─  

( )⌐⅔↑╢ ─ │⁸250m ⱷ♇◦ꜙ ⌐ ─

( ⁸ )╩ ─ ⌐╟╡ ∫√⁹ 

 

      ợ 3 ╩ ≤⇔⁸ √⌂ (Ⱳכꜞfi◓ )╩ 

ⅎ≡⁸ ─ ─ ╛ ↕╣√ ╛ ⌂≥╩ ⌐  

⇔√⁹ 

ợ ⇔√Ⱳכꜞfi◓ ╩ ╕ⅎ⸗♦ꜟ ⇔√ ≢⁸ 30m ╕≢─  

S (AVS30)⅛╠ ╩ ⇔⁸ ⌐⅔↑╢ ≤─ ≢  

╩ ╘√⁹⌂⅔⁸ │ ה (1996 )─ ≤ ─ ⅛╠ 

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4 Vs=700m/s ─  
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5

5 - 10

10 - 15

15 - 20

20 - 25

25 - 30

30 - 35

35 - 40

40 - 45

45 - 50

50 - 55

55 - 60

60 - 65

65 - 70

70 - 75

75<

< >

_

(cm/s)

5

5 - 10

10 - 15

15 - 20

20 - 25

25 - 30

30 - 35

35 - 40

40 - 45

45 - 50

50 - 55

55 - 60

60 - 65

65 - 70

70 - 75

75<

< >

_

(cm/s)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 5 Vs=700m/s ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 6 Vs=700m/s ─ ─  
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YES NO

   

END

2) ⸗♦ꜟ─  

 

Ẽ ─ ⌐ ⌂ ⸗♦ꜟ─ ⌐ ⇔≡│⁸ ╩  

⇔√ₐᵑ ┘ ⁸ea ᵒ ┘ ⁸ea ᵓ ⁸ea ᵔ  

(Ⱳכꜞfi◓ ⁸PS ⁸ )ₑ ─ ╩ ⌐ ⇔≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.7 ⸗♦ꜟ ⱨ꜡כ 
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⸗♦ꜟ │ ─≤⅔╡≢№╢⁹ 

Ẽ 1 ╩ ⌐ 250m ─ⱷ♇◦ꜙ ╩ ⁹ 

Ẽ 2 ─ᵑ ( 2. 9)⁸ᵒ ( 2. 10)⁸ᵓ (

2. 11)⌐ 1≢ ─ 250mⱷ♇◦ꜙ ╩ ╦∑⁸ŋ ᵓ─ⱷ♇◦ꜙ ╩

⁹ 

Ẽ 3 2≢ ⇔√ᵑ ᵓ─ⱷ♇◦ꜙ ⌐⁸ ≡─Ⱳכꜞfi◓ ╩  

      ≤∆( 2.1 2)⁹ 

Ẽ 4 ⁸2 5 ─ 1─ ┘Ⱳכꜞfi◓♦כ♃╩ ⌐⁸ 2.1 4 

⌐ ∆ ╩ ⇔⁸ ─ ⌂ ╩ ⁹ 

Ẽ 5 ≤ Ⱳכꜞfi◓ ⅛╠⁸ ╩ ⁹ 

 

β ─ ⅛╠ ↕╣⁸ ⅜ ↄ⁸ ╕≢ ⇔√Ⱳכꜞfi◓⅜ 

⌂™ ה ╩ ≤∆╢ ─ ( 2.1 3 )⌐ ⇔≡│⁸ ⇔√ 

⸗♦ꜟ╛Ⱳכꜞfi◓╩ ⌐⁸ ( 2.1 5⁸17⁸19⁸20 )  

╩ ⇔⁸ ╛ ─ ⌂ ╩ ⁹ 

β Ⱳכꜞfi◓≢ ≡™⌂™ │⁸ 2. 21─

   1986 ┘ 2. 22─ 3 ╩ ⁹ 

 

Ẽ 6 ⸗♦ꜟ╩ ∆╢⁹ │ 2. 8 ┘ ─≤⅔╡≢№╢⁹ 

 

A) 250mⱷ♇◦ꜙ km◄ꜞ▪ 250ⱷ♇◦ꜙ× Ⱳכꜞfi◓ ⌐╟╡ ≢

↕╣√Ⱳכꜞfi◓ ╩ ⌐ ⁹ 

B) ─ ≡─Ⱳכꜞfi◓ ╩ ⇔⁸◄ꜞ▪ ─ ╩ ⁹ 

C) ⇔√ ╩ ⌐⁸ ╛ ⌂ ⅜╡⅜ ⇔™ ⌐ ∆╢

│ ⅝⁸◄ꜞ▪ ─ ≢ ≤⌂╢ ╩ ∆╢⁹ ─ ≢ ∆╢◄

ꜞ▪⌐ ⇔≡╙ ╩ ⁹ 

D) ∆╢◄ꜞ▪─ ╩ ⇔⁸ ╛ ⅔╟┘ ⅜ ⌂╡

™≢⅝⌂™ │⁸ ₁╩ ≤⇔≡ ™⁸ ╛ ╩ ⌐ ╩

↑╢⁹ ─ ╩ ╡ ⇔⁸ ◄ꜞ▪╩ ⁹ 

E) Ⱳכꜞfi◓─ ( ה ה )─ ( ה ה )╩

⇔⁸ ⸗♦ꜟ╩ ∆╢( 2.1 6⁸18 )⁹⸗♦ꜟ ─ │⁸

2.1 ─ ≤∕─ ─ ≢№╢↓≤╩ ⁹ 

F) ⇔√ ⸗♦ꜟ│ 250mⱷ♇◦ꜙ ⌐ ╡ ↑⁸ 2.2 3─ ⸗♦ꜟ

╩ ∆╢⁹ ╡ ↑│ ≤⇔≡ ≢  ⁹ 

G) ⌐♦כ♃─ ⌂™ ╛ │⁸ ⅛≢№╢⅜ ↕╣√Ⱳכꜞfi◓

╩ ⌐⁸ ─ ╛ ╩ ⇔⁸ ┘ ⌂ ⌐╟╡ ↕╣√

( ⁸ ⁸ )╩ ↑√⸗♦ꜟ╩ ⁹  
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2.8 6─ 1kmⱷ♇◦ꜙ╩ ≤⇔√  
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 ⌂⅔⁸ 2. 9 ┘ ⁸ 2. 10 ┘ 2. 11 ─ │⁸

─≤⅔╡≢№╢⁹ 

  ᵑ ┘  

─ │⁸ ⁸ ⁸ ⌐ ↕╣╢ₐ ⁸e ⁸

┘ ⌐ ↕╣╢⁹ 

  ᵒ  

∆╢ ╙ ⌐ ↄ ↕╣≡⅔╡⁸ │ ─ ⁸ ≢│

─ ה ─ ⁸ ≢│ ≤ ⅜ ⇔

≡™╢⁹ ⁸ │ ─ ⁸ │ ה ─ ⌂ ⅜ ↄ

⇔≡™╢⁹ 

  ᵓ  

─ │⁸ ה ה ⅛╠ ⁸ ┘

─ 3 ⌐ ↕╣╢⁹ 

│⁸ ⅜ 60%≢∕╣ │ ה ─ ┘ ─ ⅜

≢№╡⁸ │⁸ ≤ ⅜ 80%╩ ╘⁸ ≢│⁸ ─ ≤ ⁸

─ ⅛╠ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.9 ┘
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2. 10  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.11 ( 18 )  
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D 19

Ap

Ac

As

Ag

Dc

Ds

Dg 21

V 25

Pli 18

Mi 21

Gr 25

P 25

⸗♦ꜟ╩ ∆╢√╘⌐ ≤⇔√Ⱳכꜞfi◓│⁸ 2.12⌐ ∆≤⅔╡≢№╡⁸

⌐ ∆ ╩ ⇔√⁹ 

 

1) ( ) ─  ♃כ♦

2) 10  ( ) 

3)  

4) 14  ─Ⱳכꜞfi◓  

9,660  

 

 ⌂⅔⁸Ⱳכꜞfi◓ │⁸EXCE ⌐ ⱨ□▬ꜟ╩ꜞfi◒ ↑↕∑⁸ ╩ ⌐⇔√⁹ 

 

2.1 ⸗♦ꜟ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ╕√⁸ 2. 12⌐│ ─ ≢ ™√Ⱳכꜞfi◓ ─ ─ ⁸ 2.13

2.14⌐│⁸ ┘ ─ ⁸ 2.15 2.18⌐│⁸

─ ≤ ⸗♦ꜟ ╩∕╣∙╣ ⇔√⁹ 

 ↕╠⌐⁸ 2.19 2. 20⌐│⁸ ה ה ─ ≤ ה ה

─ ─ ╩ ∆≤≤╙⌐⁸ 2.21 ⌐│⁸a ₑ⅛╠

─ ≤ ╩ ⇔√⁹ 

 2.22 │⁸ 3 ⅛╠ ⇔√ ≢№╡⁸ 2.23 │⁸

≢ ⇔√ ⸗♦ꜟ ≢№╢⁹ 
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2.1 2 250mⱷ♇◦ꜙ ─Ⱳכꜞfi◓ ⁸PS ⁸Hi- net.KiK - net/K - NET 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 3  

KiK- net /K- N

ET 



38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
.1

4 
⸗
♦
ꜟ
≤

 

[̃
ְ
⁸
ק

] 



39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
.1

5 
(A

-A
ΐ

 
 

─
) 

2
.1

6 
⸗
♦
ꜟ

 
─

 

N=50 



40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
.1

8 
⸗
♦
ꜟ

 
─

 

2
.1

7
 

(B
-B
ΐ

 
 

─
)
 



41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  

  
  

2
.1

9 
F-

Fΐ
ה

ה
 

─
 

2
.2

0 
I-

I
ΐ

 
ה

ה
 

─
 



42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
.2

1(
1

)
 

 

 
 

 
1

9
8

6
2
╟
╡

 



43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
.2

1(
2

)
 

 

 
 

 
1

9
8

6
2
╟
╡

 



44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.22 3 ╟╡  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 3 ⸗♦ꜟ  
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ₒ ⸗♦ꜟ─ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʢ ῁ Ū
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῁
♥ ᷂ḭ Ů

῁
Ḵḭ Ű

῁
Ḵ ḭ ű

⸗♦ꜟ  

   D12    -1 

( ) ◄ꜞ▪ ⸗♦ꜟ  

◄ꜞ▪ ╩ 10km ⱷ♇◦ꜙ⌐

A ⁸ 15─◄ꜞ▪⌐ ⇔√  

33

6

69

17

54

31

31

6

13

3

263
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1.3 ─  

1) ─  

 

1) ⸗♦ꜟ─ AVS30 30 ╕≢─ ╩ ⁹ 

ה (2 3 ─ AVS30 ≤ ─ ⅛╠ ╩ ⇔⁸  

≤ ─ ≤─ ⌐╟╡ ─ ╩ ╘╢⁹ 

3) │⁸ ≢─ ⅛╠ ה 1996 4 ─ ⌐╟╡ ⁹ 

β │⁸250 ⱷ♇◦ꜙ ⌐ ⁹ 

β ─ │₈ ⱴ♇ⱪ ₉ 2005 3 ─ ╩ ⁹ 

 

⌐⁸ ╩ ∆⁹ 

ẼAVS30 ─  

A) Vs ─  

⸗♦ꜟ─ ─ │⁸ ≤ ⅛╠ ╩ ™≡ ⇔⁸

≢ ↕╣≡™╢ ≤ ≤─ ╩ ╕ⅎ ─ ╩ ⇔√ ≢⁸

∕─ ⌐╙≤≠⅝AVS30 ╩ ⇔√⁹ 

⌂⅔⁸ ─ ≤─ ≤⇔≡│⁸ ⌐╟╢ ─ 5 ╩ ⇔√⁹ 

 

Vs = a ᴋ Nb ʄʄʄʄ 1.1  

↓↓⌐ Vs (m/s) 

↔≤─  

a 111.30 94.38 123.05  

b 0.3020 0.3144 0.2443  

 

B) ⸗♦ꜟ─ AVS30 ─  

⸗♦ꜟ│⁸ 30m ⁸№╢™│ 30m ≢ ֕50≤⌂╢ ⁸╡№≢☻כ◔2

⸗♦ꜟ─AVS30 ─ │⁸ ─ ≢ ⇔√⁹ 

a) ⸗♦ꜟ⅜ 30m ─◔כ☻ 

1.1 ≢ ⇔√ ─S ≤ ⅛╠─ ⅛╠ AVS30 ╩ ⁹ 

b) ⸗♦ꜟ⅜ 30m ≢ ֕50⅜  ☻כ◔╢⅝≢

10m⁸15m⁸20m⁸25m ─℮∟≢ ╙ ֕50─ ⌐ ™ ╩ ⇔⁸∕─

╕≢─ AVSn(n=10,15,20,25)╩ ⇔⁸ 5 ╟╡AVS30 ╩ ⇔√⁹ 

 

AVS30 = a n× AVSn + bnΊΊΊΊ 1.2  

↓↓⌐ n 10,15,20,25 

an, bn AVS n ≤ AVS30 ─ ─  

β an bn ─ │⁸ 2.22⅛╠ ╘⁸ ─ KiK -net ─℮∟⁸ ֕50 ─ ⅜ 

30m ─ ─ ⁸╩♃כ♦ ֕50 ─ 10m⁸15m⁸20m⁸25  

⌐ ⇔≡⁸AVS n(n=10,15,20,25) ≤ AVS30 ─ ╩ ≢ ↄ⁹ 
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Ẽ ─  

─ │⁸AVS30 ⌐╟╢ ╩ ™╢⁹↓↓≢│⁸ ה (1994)3 ⌐╟╢ 1987

─ ⌐╙≤≠⅝ ↕╣√ ╩ ™√⁹ 

 

LogG = 1.83 ĭ 0.66LogAVS30 Ñ 0.16ʄʄʄʄ1.3  

↓↓⌐ AVS30 30m ─ (m/s)─  

√∞⇔⁸100m/s AVS30 1500m/s 

700m/s ─ ⌐ ∆╢ 

─ ─  

 

Ẽ ─  

│⁸ ≢─ ⅛╠ ≤ ─ ה 1996 4 ─ ╩ ™

≡ ⇔√⁹ 

 

I = a + b ᴋ LogV ʄʄʄʄ1.4  

↓↓⌐  

(cm/s) 700 ─ (cm/s)  

× ( ) 

a,b a=2.30,b=2.01( ה ,1996) 
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2.24 N 50 ─ ⅜ 30m ─ 

KiK- net ⌐⅔↑╢AVSn- AVS30─  



49 

2.  ─  

2.1  

   

⌐ ∆╢ │⁸
⅝√⅛╖⅜╦

⁸
│↨╕⅜╦

⁸
╟⇔∞ ⅜ ╦

⁸
⌂ ╢ ∑⅜╦

⁸╕√ ─ 
⌂ ≤ ╡⅜╦

⁸
№ ┬ ↄ╕⅜╦

─ ─ ≢ │ 2 4 ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.25 ⌐ ∆╢  
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2.2 ─  

1)  

    
⅝╜℮⅝√⅛╖⅜╦

⁸
╟⇔∞ ⅜ ╦

≢ 90cm/s ─ ⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.26   
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2)  

     
⅝╜℮⅝√⅛╖⅜╦

⁸
╟⇔∞ ⅜ ╦

≢ 90cm/s ─ ⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 27   

 

 


