
ʍI ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ 

ñʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜò 

ɻʦʨʥʳʡ ʠʥʩʪʠʪʫʪ ʋʨʆ ʈɸʅ, 14 ï 18 ʦʢʪʷʙʨʷ 2019 ʛ. 

  
ɺʳʜʝʣʝʥʠʝ ʩʪʘʜʠʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ʦ ʩʪʘʪʠʩʪʠʢʝ ʠʤʧʫʣʴʩʦʚ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ 

  
ʂʘʟʥʘʯʝʝʚ ʇ.ɸ.,  

ʄʘʡʙʫʢ ɿ.-ʖ.ʗ., 

ʇʦʥʦʤʘʨʝʚ ɸ.ɺ. 

(ʀʌɿ ʈɸʅ) 

  
ʇʝʨʤʴ, 2019 



ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʨʘʟʨʫʰʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ: 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʵʚʦʣʶʮʠʠ 

Å ʕʚʦʣʶʮʠʷ ʨʘʟʨʫʰʝʥʠʷ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʦʙ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʵʤʠʩʩʠʠ ï ɸʕ (ʟʜʝʩʴ ï ʪʝʨʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ɻ ʤʠʩʩʠʠ, ʊɸʕ). 

Å ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʙʦʣʝʝ 200Áʉ) ʟʘʪʨʫʜʥʝʥ ʜʦʩʪʫʧ ʢ 

ʦʙʨʘʟʮʫ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʘʩʩʠʚʘ ʜʘʪʯʠʢʦʚ ɸʕ. 

Å ʅʘ ʧʨʘʢʪʠʢʝ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʠʣʠ ʜʚʘ 

ʜʘʪʯʠʢʘ, çʩʥʠʤʘʶʱʠʭè ʩʠʛʥʘʣ ɸʕ ʩ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʪʦʨʮʦʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ. 

Å ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʚʦʟʤʦʞʥʘ ʧʦʣʥʦʮʝʥʥʘʷ ʣʦʢʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʩʦʙʳʪʠʷ ɸʕ. 

 

Ÿ ʆʪʩʣʝʞʠʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʧʦʪʦʢʘ ʠʤʧʫʣʴʩʦʚ ʊɸʕ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʦʜʠʥʦʯʥʳʤ ʜʘʪʯʠʢʦʤ ɸʕ. 



ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʨʘʟʨʫʰʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ: 

ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

1 - ʠʩʩʣʝʜʫʝʤʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ 

ʛʦʨʥʦʡ ʧʦʨʦʜʳ; 

2 - ʧʦʜʩʪʘʚʢʘ; 

3 - ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʚʦʣʥʦʚʦʜ; 

4 - ʢʦʨʧʫʩ ʧʝʯʠ; 

5 - ʜʘʪʯʠʢ ʠʥʪʝʛʨʘʣʴʥʦʡ ʘʢʫʩʪʠʢʠ; 

6 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

7 - ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʫʩʣʦʚʥʦ);  

8 - ʧʨʦʩʣʦʡʢʘ ʠʟ ʠʥʜʠʷ. 



ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʊɸʕ 

 

ʊʝʤʧʝʨʘʪʫʨʘ 

ɸʢʪʠʚʥʦʩʪʴ ʊɸʕ 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʥʠʮʠʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ 

ʠʥʠʮʠʘʮʠʷ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʛʨʘʜʠʝʥʪʦʤ) 
ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʙʳʪʠʡ ʚ ʨʘʜʠʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ 



ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʊɸʕ 

 

ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʥʫʪʨʠʟʝʨʥʦʚʳʭ 

(ʩʣʝʚʘ) ʠ ʤʝʞʟʝʨʥʦʚʳʭ (ʩʧʨʘʚʘ) ʪʨʝʱʠʥ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʜʣʷ ʛʨʘʥʠʪʘ 

ɺʝʩʪʝʨʣʠ (ʧʦ [Nasseri M.H.B., Schubnel 

A., Benson P.M. et al., 2009])  



ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʊɸʕ 

 

ʀʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ (ʨʘʩʯʝʪʥʦʝ ʠ ʠʟʤʝʨʝʥʥʦʝ ï ʟʘʣʠʪʳʝ ʨʦʤʙʠʢʠ ʠ ʧʦʣʳʝ 

ʢʨʫʞʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʥʠʪʘ ɺʝʩʪʝʨʣʠ (ʧʦ 

[Nasseri M.H.B., Schubnel A., Benson P.M. et al., 2009])  



ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʊɸʕ: 

 ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ 



ʈʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʊɸʕ: 

 ʤʦʜʫʣʷʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʤʠʩʩʠʠ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʝʚʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʊɸʕ (Iae), 

(ʣʦʛ. ʤʘʩʰʪʘʙ) 

ʠʤʧ/ʩʝʢ 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ,  

log10(ÁC/ʩʝʢ) 
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ʀʥʪʝʥʩ. ʊɸʕ 

(ʣʦʛ. ʤʘʩʰʪʘʙ) 
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ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ: 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʠʤʧʫʣʴʩʦʚ ʧʦ ʘʤʧʣʠʪʫʜʘʤ 

ʠʩʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʙʳʪʠʡ ʧʦ ʵʥʝʨʛʠʷʤ 

 n = NA / Nmax - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʧʦ ʘʤʧʣʠʪʫʜʘʤ 

ʟʘʪʫʭʘʥʠʝ (ɓ) 

0 ʜɹ/ʤ 

100 ʜɹ/ʤ 

1000 ʜɹ/ʤ 

ʜʚʫʭʟʚʝʥʥʳʡ 

ʟʘʢʦʥ 

Aʨʝʛ, ʜɹ Aʨʝʛ, ʜɹ 

ʟʘʪʫʭʘʥʠʝ ʩʠʣʴʥʦ ʠʩʢʘʞʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʤʧʫʣʴʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʘ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ b-value  

ʟʘʪʫʭʘʥʠʝ (ɓ) 

0 ʜɹ/ʤ 

100 ʜɹ/ʤ 

1000 ʜɹ/ʤ 

Aʨʝʛ, ʜɹ Aʨʝʛ, ʜɹ 

Å ɺʳʷʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʦʜʥʦʟʚʝʥʥʳʡ ʠʣʠ ʙʦʣʝʝ ʩʣʦʞʥʳʡ 

Å ʆʮʝʥʢʘ b-value 

 

ʎʝʣʝʩʦʦʙʨʘʟʝʥ ʘʥʘʣʠʟ ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʦʩʝʜʥʠʭ ʧʦʜʜʠʘʧʘʟʦʥʘʭ ʘʤʧʣʠʪʫʜ 

 

             ...             ... 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ: 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʟʘ ʚʝʩʴ ʵʢʩʧʝʨʠʤʝʥʪ 
Aʨʝʛ, ʜɹ T, Áʉ 

   

|b| = 0.082  
|b| = 0.072  

|b| = 0.08  

|b| = 0.106  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʧʫʣʴʩʦʚ ʧʦ ʘʤʧʣʠʪʫʜʘʤ ʟʘ ʚʝʩʴ ʵʢʩʧʝʨʠʤʝʥʪ 
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ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
  ʘʢʪʠʚ. ʊɸʕ, ʠʤʧ/ʩʝʢ T, Áʉ 

   

b-value 
ʅ ï ʥʘʛʨʝʚ; 

O-I ʠ ʆ-II ï ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧʳ ʦʩʪʳʚʘʥʠʷ; 

In-ʢʨ ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠʥʜʠʷ. 

T, Áʉ 



ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʨʘʟʨʫʰʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ: 

ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

1 - ʠʩʩʣʝʜʫʝʤʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʨʘʟʝʮ 

ʛʦʨʥʦʡ ʧʦʨʦʜʳ; 

2 - ʧʦʜʩʪʘʚʢʘ; 

3 - ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʚʦʣʥʦʚʦʜ; 

4 - ʢʦʨʧʫʩ ʧʝʯʠ; 

5 - ʜʘʪʯʠʢ ʠʥʪʝʛʨʘʣʴʥʦʡ ʘʢʫʩʪʠʢʠ; 

6 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 

7 - ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʫʩʣʦʚʥʦ);  

8 - ʧʨʦʩʣʦʡʢʘ ʠʟ ʠʥʜʠʷ. 
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ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
  ʘʢʪʠʚ. ʊɸʕ, ʠʤʧ/ʩʝʢ T, Áʉ 

   

b-value 
ʅ ï ʥʘʛʨʝʚ; 

O-I ʠ ʆ-II ï ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧʳ ʦʩʪʳʚʘʥʠʷ; 

In-ʢʨ ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠʥʜʠʷ. 

T, Áʉ 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
  

b-value 
ʅ ï ʥʘʛʨʝʚ; 

O-I ʠ ʆ-II ï ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧʳ ʦʩʪʳʚʘʥʠʷ; 

In-ʢʨ ï ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠʥʜʠʷ. 

T, Áʉ 

|bhigh| = 0.071 

|blow| = 0.093 

|b| = 0.097  |b| = 0.082  |b| = 0.066 

|bhigh| = 0.087 

|blow| = 0.112 
|bhigh| = 0.056 

|blow| = 0.065 

|b| å 0.072 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʠʥʠʮʠʘʮʠʷ ʊɸʕ ʛʨʘʜʠʝʥʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ  
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ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʠʟʤʝʥʝʥʠʝ b-value ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʥʘʛʨʝʚʘʭ 
  ʘʢʪʠʚ. ʊɸʕ, ʠʤʧ/ʩʝʢ T, Áʉ 

   

b-value T, Áʉ 

ʛʨʘʥʠʪ 

ʢʨʫʧʥʦʟʝʨʥ. 
Tmax å 550Áʉ 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʠʟʤʝʥʝʥʠʝ b-value ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʥʘʛʨʝʚʘʭ 
  ʘʢʪʠʚ. ʊɸʕ, ʠʤʧ/ʩʝʢ T, Áʉ 

   

b-value T, Áʉ 

ʛʨʘʥʠʪ 

ʢʨʫʧʥʦʟʝʨʥ. 
Tmax å 650Áʉ 



ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

ʠʟʤʝʥʝʥʠʝ b-value ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʥʘʛʨʝʚʘʭ 
  ʘʢʪʠʚ. ʊɸʕ, ʠʤʧ/ʩʝʢ T, Áʉ 

   

b-value T, Áʉ 

ʛʨʘʥʠʪ 

ʢʨʫʧʥʦʟʝʨʥ. 
Tmax å 650Áʉ ʧʦʚʪʦʨʥʳʡ 


